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GUN-COTTON. 
No. I. 

Tue Special Committee on Gun-Cotton, of which Colonel 
C. W. Younghusband, R.A., F.R.S., was president, having 
presented their final report, we take the opportunity to 
submit a résumé of the whole subject. The honour of the 
discovery of gun-cotton is still a disputed point among che- 
mists ; for our a however, it is ‘sufficient to state 
that specimens of it were first exhibited in this country by 
Professor Schénbein, of Basle, at the meeting of the Britis 
Association in 1846. In January, 1847, Professor Brande 
gave a lecture upon it at the Royal Institution; a patent 
was taken out shortly afterwards, and arrangements made 
for its extensive manufacture at the gunpowder works of 
Messrs. Hall, of Faversham. The late Lieut.-Colonel 
Miller, in an able article in the “Proceedings” of the 
Royal Artillery Institution, has informed us that it 
was then premature to form any decisive opinion on the 
prospects of gun-cotton, but that Professor Brande during 
his lecture pronounced that it would no doubt be used 
extensively for mining purposes, and for several military 
engineering operations, although it was doubtful whether 
it could be adapted for either large or small guns. On the 
14th July, 1847, the gun-cotton factory at Faversham blew 
up. There were four buildings in the factory, out of 
which two were in use; each was 40ft. square, and had 
walls 18ft. thick; between every two there was an earthen 
mound 40ft. high, and it was hoped that if an explosion 
happened in one it would do no harm to another. The 
precautions failed, and buildings, trees, and corn for a 
wide circle around were more or less damaged. Twenty- 
one persons were killed and sixteen were seriously hurt, 
some dying subsequently of their injuries. The verdict of 
the coroner’s jury was that “No evidence appeared how 
the explosion arose,” and that no blame was to be attri- 
buted to any of the managers; but all further manufacture 
ceased there and then, and all the cotton that had been 
converted into gun-cotton was buried in the ground as the 
safest means of getting rid of so dangerous a stock. For 
all practical purposes gun-cotton was dead and buried in 
England, and although the inquiry was pursued for a few 
years in France and other countries, it was at length given 
up in all except Austria. As Colonel Miller says, profes- 
sors of chemistry noticed it in their lectures, praised its 
powers, but condemned it as unpractical. Amateurs of 
chemistry made it for their amusement, and generally 
found reason to avoid it for their safety. It was considered 
as little likely to become a safe and useful servant as an 
Ethiopian to change his skin, or a leopard his spots. It 
was in Austria alone that faith in its ultimate success was 
not altogether lost, thanks to the perseverance of an 
Austrian artillery officer. A committee of officers from 
different German armies appointed by the German Diet 
had in 1847 pronounced gun-cotton to be altogether inap- 
plicable to military purposes; but one of its members, 
Baron von Lenk, a captain in the Austrian artillery, con- 
tinued his investigations after the committee had been dis- 
solved, with considerable success. Ultimately the Austrian 
Government established a gun-cotton factory not far from 
Wiener-Neustadt, and in 1855 introduced the material as 
an explosive agent for smooth-bore bronze field guns. But 
the gun-cotton proved to be more destructive to the bores of 
the guns than the strongest kind of powder would have 
been, whilst it only exerted a projectile force equivalent to 
powder of a very ordinary quality. 

Artillery officers were generally adverse to the introduc- 
tion of gun-cotton, and the question of its possible adoption 
for guns fell into abeyance ; but its use as a mining agent 
was taken up by the Austrian Engineer Committee with a 
general result far superior to that of gunpowder. Still 
Von Lenk did not despair ; he carefully studied and im- 
proved its manufacture, and also devised a system of 
applying gun-cotton which appeared to afford prospects of 
rendering it much more readily susceptible of adaptation 
to different purposes than the original cotton wool of 
Schénbein. The cotton, as Professor Abel tells us, was 
spun into loose threads or yarn before conversion, and the 
finished gun-cotton yarn was either wound, or plaited, or 
twisted into rope, according to whether it was to be used 
in guns, small arms, shells, or mines. Thus, shortly after 
the war of 1859 Baron von Lenk exhibited such improve- 
ments in cartridges as to induce the Austrian authorities 
to introduce gun-cotton extensively for rifled field guns. 
Some thirty batteries in all were fully equipped, and the 
substitution of gun-cotton for gunpowder in the Austrian 
field artillery nee to be merely a matter of time. But 
owing to the unfavourable opinions expressed by artillery 
officers, and to several accidents—notably the blowing up 
of a gun-cotton magazine at Simmering, near Vienna, 
without any apparent cause—the new artillery was finally 
laid aside and the manufacture of gun-cotton stopped. 

We now pass to the revival of gun-cotton interest in 
England, and in tracing its progress we cannot quote a 
greater authority than Professor Abel. He informs us 
that the meeting of the British Association in 1862 marked 
the period when gun-cotton again attracted public atten- 
tion in this country. A committee was appointed to report 
on the system of manufacturing and applying gun-cotton, 
which Baron von Lenk had elabora in Austria, and 


in 1863 our Government received from that of Austria a | 
confidential communication of the full details of Von 
Lenk’s process. Professor Abel, as chemist of the War | 
Department, was called upon to investigate practically and | 


scientifically the merits of the several modifications which 
had been imported into the original process of manufacture 
as laid down by Schénbein, and in 1864 a committee was 
appointed by the Secreta 
presidency of General Sir Edward Sabine, R.A., to investi- 
gate the properties of gun-cotton as a substitute for gun- 
powder, is committee made numerous experiments with 
gun-cotton manufactured according to Von Loakie process, 
and in the report they submitted in 1868 they stated that 
strong evidence had been afforded of the stability of the 
material when properly manufactured, although they con- 
sidered that further experience was required to determine 
this important point with sufficient certainty to justify a 
general adoption of gun-cotton for military service. 





of State for War, under the | 





During the progress of the committee’s experiments Pro- 
fessor Abel, who was a member, was led to believe that 
much ter and more uniform results would be obtained 
if, instead of the methods of twisting and winding and 
other expedients sar by Von Lenk to give compact- 
ness to the charge, the gun-cotton could be converted into 
a form readily susceptible of treatment by compression, so 
as to form perfectly homogeneous masses of required form 
and density. This object was attained by submitting the 
gun-cotton fibre to the pulping process applied in the pre- 
paration of rags for paper making, and afterwards pressin 
or moulding it into compact masses by means of mechanica 
appliances. The invention of this method of manufacture 
—now known as the Abel process—speedily revolutionised 
the manufacture of gun-cotton. 

The substitution of charges of compressed gun-cotton for 
blasting and mining operations, in place of the gun-cotton 
rope hitherto employed, was not only at once productive of 
greatly improved results on account of the considerable 
reduction effected in the bulk of a given charge, but 
rendered the application of the material much more safe, 
easy, and certain. The advantages were also extended to 
the properties of the material as regards purification, 
stability, and cost, since it was possible to use refuse 
instead of long staple cotton. But the most remarkable 
feature in the new compressed gun-cotton was its suscepti- 
bility to detonation. When the Austrian improvements 
in the preparation of gun-cotton were communicated to the 
English Government great stress was laid upon the fact 
that the proper development of its explosive force could 
only be effected by confining the material in receptacles of 
considerable strength ; and many failures had occurred in 
attempting to apply Von Lenk gun-cotton in works of 
demolition—notably at Corfu by our Royal Engineers— 
owing to deficiency of strength in the cases.¢ It was abso- 
lutely necessary to confine the gun-cotton, as it was found 
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four miles. Window sashes and frames were broken up to 
about one mile. As a general rule material damage was 
limited to a distance of about 500 yards, but at from 300” 
to 400 yards cottages of light construction were almost 
destroyed, while the buildings of the factory at 50 yards 
were totally demolished. It was but natural that the 
Government, who have but lately sanctioned the introduc- 
tion of gun-cotton for military purposes, should have been 
seriously alarmed. The works at Waltham Abbey were 
forthwith suspended, and orders were given to wet all the 
gun-cotton stored in the magazines at Upnor. It was a 
fine time for those people who delight in saying, “I told 
you so,” 





PNEUMATIC APPARATUS FOR LOADING GUNS. 

THE means to be employed for loading heavy muzzle-loading 
rifled guns is a question which daily assumes features of increas- 
ing importance. So long as a moderate sized projectile only was 
required to be manipulated, which could with ease be raised 
upon a “tray” by some four or five stalwart gunners, and thrust 
into the mouth of the gun, mechanical effort to produce the de- 
sired end was perhaps unnecessary; although, even under these 
circumstances, it might not always be possible to apportion suffi- 
cient space for such a formidable sized loading squad in the con- 
fined gun-portion of a battery or casemated work, and certainly 
never within a turret. But when the 35 and 38-ton guns were 
introduced, with their respective projectiles of 700 and 800 Ib. 
weight, it became quite evident that manual labour, for loading 
and ramming such monstrous pieces of ordnance, was totally in- 
adequate to the occasion, and that some apparatus must be de- 
signed for performing this office by machinery. 

In furtherance of this idea several inventions have been sub- 
mitted tothe “ Special Committee on the Working of Heavy Guns,”’ 
of each of which we propose to give a brief description in the 
present paper. An experimental casemate was fitted up in the 





carriage department of the Royal Arsenal at Woolwich, within 
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that it was not, like nitroglycerine, susceptible to explosion 
when unconfined through the agency of detonation. But 
shortly after the discovery by Mr. Alfred Nobel, that 
nitroglycerine could be detonated, it occurred to Mr. E. O. 
Brown, Professor Abel’s assistant, to try whether com- 
pressed gun-cotton could not also be violently exploded in 
the open air in a similar manner. The result was highly 
satisfactory. We cannot now enter into a discussion upon 
the nature and cause of this remarkable phenomenon, but 
will merely state that experiments showed that the detona- 
tion of dry compressed gun-cotton could be accomplished 
by the explosion of five grainsof confined mercuric fulminate 
placed in contact with the cotton, and that the detonation 
of one piece of dry gun-cotton was extended to any other 
similarly dry pieces in its immediate vicinity. This dis- 
covery opened a wide field to the application of compressed 
gun-cotton. Its manufacture, on an extensive scale, was 
established at Stowmarket, by Messrs. Prentice, for indus- 
trial purposes ; and after numerous experiments the Royal 
Engineer Committee had unhesitatingly recommended it 
as an agent for military operations. To all appearance 

1n-cotton was at length firmly established—the Ethiopian 

ad changed his skin, the leopard’s spots had dis- 
appeared, and a thoroughly safe and useful servant had 
been found. The very name of the works at Stowmarket, 
“Patent Safety Gun-cotton Company, Limited,” was a 
sort of guarantee that all danger was at an end. Unfortu- 
nately, at about 2 p.m on the 11th of August, 1871, three 
magazines at Stowmarket, containing about 13} tons of 
gun-cotton, exploded, apparently spontaneously, involving 
the whole of the buildings which composed the factory in 
one complete ruin. The explosion and the fall of the dif- 
ferent workshops and houses killed twenty-four persons and 
injured over fifty. The noise of the explosion was heard for 
a distance of thirty miles. The shock was felt for a 


which the various proposals were experimented on. The most 
simple plan put forward was the attachment of rope halliards to 
the extremity of the rammer stave, which was hauled in by 
means of winch gear belonging to the traversing apparatus of the 
platform, the latter being purposely constructed so as to be capa- 
ble of being detached. The shot was raised in the first instance 
to the muzzle of the gun by means of a block and tackle sus- 
pended from the roof of the casemate, and was rammed home as 
above described. Some difficulty was experienced during this 
operation owing to the bending of the rammer stave; such, how 

ever, must always be the case with guns of so great a length of 
bore as the 38-ton, viz., 17ft. 6in., unless its thickness were very 
much increased, which would necessarily render it very heavy 
and unwieldy. An arrangement of this nature would not of 





course provide for the getting of the rammer or sponge into posi- 
tion; hence the gun squad would have to expose themselves fully 
in so doing. 

Another plan, which has, however, we understand, been defi- 
nitely set aside, owing to its complex character, was to employ, 
in lieu of a rammer stave of wood, a chain so constructed that 
when straightened it became stiff—see Fig 1. This chain 
was forced up through a hollow column beneath the muzzle of 
the gun, and down the bore, pushing the rammer head before it. 
Motion was imparted to the chain by winding gear attached to 
the platform of the gun-carriage. 

The third arrangement submitted for the consideration of the 
committee, and which is we believe about to be made the sub- 
ject of further experimental trials, is the employment of pneu- 
matic apparatus for sucking the projectile down the bore of the 
gun by exhausting the air in front of its base. The accompany- 
ing engraving—Fig. 2—will explain the means designed for 
this purpose. A is the muzzle of a 35-ton gun, to which a cylin- 
drical casing B, for containing the projectile, is attached, by 
bolts fitting into oval holes, so as to make it removable at plea- 
sure. C is the shot within its casing, and represented by dotted 
lines. Dis the rammer-head—or piston virtually—fitting tightly 
by means of ribs K, K, K, into grooves in the cylindrical casing, 
which correspond exactly with, and are in continuation of, the 





distance of seven miles. An iron bar in Barking Church, 
five miles off, was broken. Windows were broken up to 


rifling of the gun. I is an aperture or channel traversing the 
rammer-head longitudinally, and branching off into channels, 
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J, J, so as to admit of the free exit of air over the head of the 
projectile when the rammer-head is jambed tightly against it. 
# is a pipe; leading from the air-pump P, flexible, but fitted with 
stiffening wire within, so as to prevent its collapsing when a va- 
cuum is produced inside. H is a derrick, secured to the muzzle 
of the gun by a band L surrounding it. A pulley M, suspended 
from the extremity of this derrick, affords facilities for raising 
and lowering the casing with its projectile as required by means 
of a band G around the former, and a hook, to which a rope R 
is attached that can be hauled in by the traversing gear of the 
slide. E is the port side of the casemate. The application of 
the pneumatic system if as follows :—The projectile being placed 
on its base beneath the muzzle of the gun, the casing is slipped 
over its head, and passed down, the grooves taking the studs 
$,5,S. It is then tipped over, and the band being attached, the 
whole is raised to the level of the muzzle of the gun, and the 
bolts adjusted in their places, The rammer-head is then put 
into the open end of the casing, and, the air-pump being worked, 
air is exhausted from the interior of the gun through the ram- 
mer-head and the pipe F. A vacuum boing thus formed within 
the gun, the pressure of the surrounding atmosphere quickly 
forces the rammer-head D into the casing, and thence into the 
bore of the gun, driving the projectile before it. The “ clear- 
ance” of the studs in the grooves of the rifling, and the windage 
over the shot allow ample space for the free passage of the air. 
When the rammer-head has to be withdrawn, air is admitted into 
the pipe, and it can then be easily pressed out of the gun. Un- 
doubtedly this invention exhibits extreme ingenuity, and its 
adoption would obviate the necessity for much of the laborious 
part of the manipulation, and loading of heavy guns, but we fear 
that it can hardly be made applicable to the exigencies of artil- 
lery service. Anyone who has vbserved the exceedingly rough 
usage to which guns and their appurtenances are submitted even 
during ordinary practice will readily understand how difficult the 
application of such a system as the “ pneumatic’? would be in 
time of active service. Under such circumstance the simplest 
means would certainly be the most desirable, and we could never 
imagine that the pneumatic rammer would have the preference 
in this respect. We are informed, however, that a fourth plan 
has been proposed, which would utilise the muzzle derrick, but 
employ an ordinary rammer and sponge. We think it will even- 
tually be found necessary to resort to some such alternative. 


GOODS LOCOMOTIVE—WATERFORD AND 
CENTRAL IRELAND RAILROAD. 

WE give this week as No. 84 of our Portfolio of Working 
Drawings, a sectional elevation, cross section, and plan of a goods 
locomotive, designed by Mr. McDowall, locomotive superinten- 
dent of the Waterford and Central Ireland Railway. This line 
which unites the Great Southern and Western system to 
Waterford at Kilkenny and Maryborough, is very heavy from 
Waterford to Kilkenny, and scarcely less so on the section from 
Kilkenny to Maryborough. Nearly, if not quite all, the pas- 
senger trains are mixed, conveying goods as well as passengers ; 
but there are goods and cattle trains which convey no passengers, 
and the latter are on certain occasions very heavy. 

To meet the demand of this somewhat unusual class of traffic, 
Mr. McDowall has designed the engine which we illustrate, and 
which we understand has given the utmost satisfaction, The first 
engine began to run on the 20th of May, 1873, and in the first 
five months ran 17,516 miles. The second began to work on the 
29th of May, and between that date and November the Ist, 
1873, it ran 17,457 miles. The loads ranged between 250 and 
350 tons, exclusive of the engine and tender. The ruling 
gradient is 1 in 100. The more recent performances of the 
engine are in every respect satisfactory, as will be seen from 
the following statement of mileage of Nos. 10 and 11 engines, 
and average consumption of coal per mile from commencement 
of running to 29th December, 1874 :—No. 10 engine commenced 
running May 20th, 1873; total number of miles run, 59,427 ; 
coal consumed, 29°55 Ib. per mile. No. 11 engine commenced 
running May 29th, 1873; total number of miles run, 61,371 ; 
coal consumed, 27°73 lb. per mile. Gross load, from 200 to 300 
tons, coal being supplied by Powell's Dutterin Coal Company. 
The whole design manifests a thorough appreciation to the con- 
ditions under which his engines had to work by Mr. McDowell, 
and the design retlects no small credit on him as an engineer. 











FOG SIGNAL GUNS. 

Tue method of signalling during foggy weather by means of 
a gun fired at intervals in order to warn vessels of their proxi- 
mity to a dangerous coast, has been employed for many years. 
For some time past the attention of the Trinity Board Cor- 
poration has been directed to the object of ascertaing the best 
mode of applying this principle, with a view of establishing a 
series of fog-gun stations at intervals around the coast of Great 
Britain, and sanction has been given by the War Department 
for the construction of a fog signal gun in the gun factories of 
the Royal Arsenal at Woolwich, which is to embody all the latest 
improvements and suggestions that have been made for enhancing 
the acoustic properties of such a signalling apparatus. Some 
preliminary experiments are, however, to be made in the first 
instance with miniature fog-guns having variously shaped mouths 
or muzzles ; but before proceeding to describe these, it may be 
as well briefly to glance at some of the principal characteristics 
of sound as applicable to the present case. 

In order that a body may give forth sound, or rather produce 
the effect of sound upon the air, it is essential that its particles 
be in a state of rapid vibration ; and in order that these vibra- 
tions should be transmitted to the auditory organ, the air or 
some other elastic medium must be interposed between the 
vibrating body and the ear. A metallic plate begins to sound 
when the number of its vibrations, upon being set in 
motion, reaches thirty-two per second ; and at this velocity of 
vibrafion the sound which it gives is of the same pitch as that 
of an organ pipe 32ft. in length, open at both ends. Some of 
the most acute sounds, or highest tones which the ear can dis- 
tinguish, are given by the wings of insects ; they correspond to 
the rapidity of perhaps 15,000 vibrations per second! Now it 
has been observed by Professor Tyndall that the noise produced 
by the discharge from a gun is made up of two factors, viz., the 
shock given to the air by the violent expansion of the powder 
gas, and the “ring” of the metal due to its rapid vibrations. 
He considered that gun-metal would produce the greatest noise, 
owing to its sonorous properties. The tone of the first of these 
factors we cannot, of course, determine, but that of the latter 
should be very acute, owing to the great rapidity of the vibrations. 
Hence, probably, the extraordinary distance at which the sound 
of cannonading can be heard. We must admit, at the same 





time, that opinions differ as to superiority of the effect of one 
material over another in the manufacture of speaking trumpets 
or fog-guns, and in point of fact as to the existence of the “ring” 
be ing perceptible at a distance at all. The application of this 
principle in signalling seawards is peculiarly valuable, as sounds 





are propagated to great distances, and with remarkable distinct- 
ness, over a surface of water, or ice, or frozen snow. In the 
account of Parry’s third polar expedition it is stated that two 
persons could hold a conversation with ease across the harbour 
of Port Bowen, a distance of a mile and a quarter.* 

But the design of the present experiments is not only to 
ascertain the effect of firing a gun of definite size with a definite 
amount of powder, as to extent of sound produced, but to 
determine the best shape of conical or bell mouth for attaching 
to the muzzle of the gun in order to collect and transmit that 
sound. The “Siren,” now at the South Foreland, although a most 
crude arrangement, has been found very effectual in developing 
the noise of firing a gun. Sounds from it were found to be 
twice as powerful as those generated in the open air. Four 
small experimental guns, similar to the accompanying engraving, 
have been constructed as follows, in order to test their relative 
merits: one of bronze with bell mouth, one of cast iron with 
bell meuth, one of bronze with conical mouth, and one of bronze 
withom any mouth. The cartridges for these hold about 
5oz. or 60z. of powder, and will be 1#in. long, The conical mouth 
is shown in dotted lines in the engraving. 











QUARTER SIZE 


The conical or conoidal mouth of the gun, like that of the 
ordinary speaking trumpet, increases the intensity of the sound 
due to the discharge, and transmits it to a considerable distance 
in the direction of the axis of the bore. This effect is obtained 
in consequence of the aerial undulations (which would naturally 
disperse at the mouth of au vidinary gun) being reflected by 
the interior surface of the mouthpiece and forced to take a 
direction parallel to the axis of the gun. Opinions differ as to 
the most advisable form of this mouthpiece, Lambert, in the 
case of speaking trumpets, considering it to be that of a trun- 
cated cone, as the rays successively reflected from the interior 
surface of this figure make smaller angles with the axis after 
each successive conoid ; Kircher, on the other hand, looks 
upon a truncated parabolic reflecture as the best shape. Both of 
these forms will be experimented on in the trials now under 
consideration, Hence the result of this series of experiments 
will present many points of interest to the students of 
acoustics. 

The full sized gun which it is proposed to construct, after all 
the various conditions which it is desired to elucidate have been 
thoroughly investigated, has actually been submitted, in plan, to 
Professor Tyndal by the Elder brethren of the Trinity Board, 
and has been approved of by him. It is of a breech-loading 
character, and will be capable of being traversed in any required 
direction so as to transmit the sound at pleasure to any point 
of the compass. The mouthpiece or muzzle will, of course, be 
constructed according to the form ascertained to produce 
the best effects in the experiments still in progress. A 
series of chambers have been contrived in a_breech-piece, 
revolving vertically behind the gun, so as to present themselves 
one after the other to the breech end of the bore. In these 
the cartridges will be successively placed and fired at intervals 
of five minutes or quicker if necessary. With the old fog guns 
a long period had to elapse between each discharge to prevent 
the possibility of the gun getting heated. Such a contingency 
cannot of course occur now,as the same chamber will never 
be fired twice running. The new gun, is, we understand, an 
invention of Major Maitland, R.A., Assistant Superintendent of 
the Royal Gun Factories, and we cannot but heartily con- 
gratulate him upon the success with which he has worked out 
a means for improving so materially—as will doubtless be the 
case—the means for signalling off shore indense fogs, When 
the result of the experiments transpires, we shall of course com- 
ment further upon the matter. 





CRYSTAL PALACE SCHOOL OF PRACTICAL 
ENGINEERING. 

THE second year, and the sixth term of the school, closed on 
Oct. 19 last, when the certificates were presented to the successful 
students by Mr. E. A. Cowper, C.E. Mr. W. R. Galbraith, C.E., 
and Mr. R. C. Rapier, M.8.C.E., were the examiners. All the 
speakers, without exception, spoke in terms of highest com- 
mendation of the sound judgment, practical ability, assiduity, 
and zeal that have been shown by Mr. J. W. Wilson, M.S.C.E., in 
the organisation ead management of the school; the speakers 
were also entirely concurrent as to the high value and importance 
of the training given in the school as preparatory to re-entering 
upon the business of the engineering profession. 

The prosperity of the school, and the evidence that it meta 
want, are apparent from the continuous increase in the numbers 
of pupils. The school opened with fifteen pupils; from the second 
to the sixth terms inclusive, the numbers of the students have 
been twenty-two, twenty-nine, thirty-eight, forty-three, and fifty- 
one, which is, we believe, about as many as can be accommodated. 
Already, as it appears from the statement of Mr. Wilson, the 
principal, a number of certificated students have left the school 
to enter large engineering and manufacturing concerns, in some 
instances without any premium, and in others at a reduction of 
100 guineas, because of their preparatory training in this school 
and their certificates in the different branches. Mr. Wilson 
added that Mr. Britton, the primus of the school, an earnest worker 
and active student, had received many offers,and was now leaving 


* See Brande’s “ Dictionary of Arts and Sciences.” 











them to achieve, he had no doubt, distinction and honour in his 
profession. The same might be said of Mr. Dent, another very 
meritorious student. The following are the awards :—Marks for 
lecture questions to enable students to go in for examination 
upon the subject of “ Materials and their Manufacture ;” highest 
number of marks attainable, 232. A. H. Turner 221, and a 
certificate for fitting (2nd); M. Harding 179, and a certificate 
for fitting ; G. D. Marston 179, and a certificate for fitting ; A. 
Brook 176, and a certificate for drawing (2nd); L. Kinder 161, 
and a certificate for fitting ; E. A. Thomson 154, and a certificate 
for drawing ; F. Fitz Herbert 152, and a certificate for drawiug ; 
1. B. Cowdy 147, and a certificate for patterns ; H. J. Saunders 
46, and a certificate for patterns (2nd); W. J. Bean 140, anda 
certificate for drawing (Ist) ; H. Solly 140, and a certificate for 
patterns ; C. J. Swears 132, and a certificate for patterns; R. J. 
Glanvile 129, and a certificate for fitting (lst); W. H. Fisher 
117, and a certificate for fitting; J. Adams 103, and a certificate 
for drawing; H. B. Dutton 101, and a certificate for drawing. 
The examiners found that ten students in the drawing office, ten 
in the pattern shop, and nine in the fitting shop were entitled to 
submit their work for inspection. Excluding the students 











already mentioned, the follow- 
- ing received certificates for the 
branches just named : — Draw- 
ing, Messrs. J. H. Preston, J. N. 
277 t Paton, C. Dyson, and F. A. 
. Wythes. Pattern making, Messrs. 
H. F. Gay (lst), E. A. Brine, G. 
E. Bokenham, 8. P. Sheraton, 
T. S. Tilley, and H. Edwards. 
Fitting shop, Messrs. A. H. 
Wilson, A. E. Needham, and 
W. H. Fisher. In the civil 
engineering section certificates 
were awarded to Messrs. C. S. 
Smith and C. Hayes for general 
© surveying and the preparation 
of plans and estimates for Par- 
liament. For the calculation of 
strains, and the preparation 
of general and working plans, 
specifications and estimates of a 
railway, and of dockwork, the 
order of merit was, P. W. Brit- 
ton, H. C. Dent, W. Michels, A. 
Wortham, and J. Hampton. 

The examiners conclude their 
report as follows : — “ Before 
making the above award, in addi- 
tion to a careful consideration 
of the examination papers and 
a viva voce examination of the 
pupils in the civil engineering section, we spent a considerable 
time in a detailed examination of the drawings, specifications, and 
estimates, as well as of the patterns and fittings in their respec- 
tive shops. We have much pleasure in bearing testimony to 
the very satisfactory progress which many of the students have 
made under the efficient and practical system of instruction now 
in operation under Mr. Wilson’s superintendence.” Votes of 
thanks to the examiners, to Mr. Wilson, and to the chairman, 
concluded the proceedings. 
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CoMPARATIVE Cost oF LABOUR IN THE UNITED States.—The 
National Bureau of Statistics together with that of Labour have 
collected some careful statistics on the wages for mechanics and 
labourers in the United States as compared with the earnings of the 
working class in Europe. The figures are for the year 1872, and 
are reduced to American currency. The weekly wages of an ordi- 
nary farm labourer in Massachusetts are 6 dols., with board, 
which can certainly be calculated to equal 10 dols. without board. 
The highest wages in England paid in Lincolnshire are 8°17 dols., 
without board; in Kent, 6°81 dols.; in Devonshire and Cornwall, 
408 dols.; Ireland, 4°91 dols., without board ; in France the highest 
wages are 2°96 dols.; in Prussia, 2°85 dols.; in Denmark, 1°43 dols. ; 
in Italy, 3°89 dols., all with board. The difference in the trades 
is even more remarkable. A blacksmith in Massachusetts receives 
18°50 dols. without board; in England, 7°90 dols.; in Scotland, 
7°62 dols.; in Germany, 6°75 dols.; in Prussia, 7°29 dols.; in France, 
6°01 dols, In the bookbinding trade wages vary exceedingly. A 
first-class finisher gets 26 dols. in Massachusetts against 10°89 dols. 
in England; a forwarder earns 18 dols. in the States as compared 
with 9°80 dols. in England; a female folder is paid 9 dols. in the 
first against 3°81 dols. in the latter. Taking, for example, one of 
the principal branches of trade in Massachusetts, the boot and shoe 
trade, a first-class upper cutter earns 18 dols., while the European 
is paid 7°08 dols.; the female machine hand is paid 10 dols. in 
America, and 2°12 dols. in Scotland; a mender of shoes earns 
15 dols. in the States against 9°53 dols. in England, 6°75 dols. in 
Germany, 4°38 dols. in Prussia, and 3°38 dols. in Italy. In the 
building trades the difference of wages between the two continents 
is enormous, A first-class brick moulder earns 20°77 dols. with 
board in Massachusetts, and 5°94 without board in England. A 
mason in the States earns 24 dols. against 10°17 in England, 
9°35 dols, in Scotland, 4°50 dols. in Prussia, and 3°21 dols. in Italy. 
A bricklayer is paid 24 dols. in the States against 10°17 dols. in 
England, 5°64 dols. in Germany. A plasterer commands 24 dols. 
in America, while his wages in Europe vary from 6°08 dols. 
in Italy to 17°01 dols, in Prussia, A carpenter earns 
17 dols. in Massachusetts, while in England he would earn 
10°17 dols., in Scotland 7°62 dols., in Germany 9°25 dols. and 
in Switzerland 8°10. Plumbers earn the comparative low wages in 
Massachusetts of 16 dols.; in England they are paid 9°79 dols., in 
Germany 4°86 dols. Slaters are paid 18 dols. against about 8 dols. 
in Europe. In painting they are 17 dols., to about 10 dols. in 
England, and about 12 dols. in Germany. In machine work the 
wages in America do not show so great a superiority to those paid 
in England; a first-class boiler maker earning 14°44 dols. against 
12°25 dols. in England, and 11°34 dols. in Prussia, Machinists, 
ironmoulders, pattern makers, and the like earn about double what 
they doin England and treble what they would in Germany or 
France. In Prussia, however, this class of work is better paid. In 
cabinet making and upholstering American wages are about 50 per 
cent. higher than English or Prussian, and some three times what 
they are in Germany, France, or Switzerland. Again, the manu- 
facture of wagons and carriages, and in all kinds of wheelwright 
business, wages are fully double the English and treble those on 
the Continent. The same proportion seems to hold good for most 
kinds of cotton and woollen manufacture. In the iron manufacture, 
in which’the English have shown such good skill and success, this 
same proportion is found, namely, that the American wages are 
generally double the English, and nearly treble those of the Conti- 
nent. The figures would seem to show that the American mechanic 
and artisan receives from double to quadruple the money returns 
received by their fellow labourers in Europe. The purchasable 
power of this money is as great as regards articles of prime necessity 
asin Europe. Such facts show that the United States offer to 
labourers and hanics an exceptional position nowhere else to 
be found in the world. The great cost of living to the middle and 

ied class as compared with similar ones in Europe is part of 
the contribution which all make towards tlie prosperity of the 
labouring classes; but these, it is believed, haye arisen from tem- 
porary causes, and will not affect their permanent condition of 
prosperity and comfort, 
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RAILWAY MATTERS. 


Tuer Philadelphia and Reading Railroad Company have com- 
menced the use of petroleum gas on their cars, 


Tue rdilway from Temesvar to Orsova, which will unite the 
most important of the Hungarian lines with the Rumenian net- 
work, will probably be commenced in the spring. 


HE plans for the railway station to be built on the banks of the 
Tiber facing the Pacto di Ripetta, for the line to Monte Mario, have 
just received the sanction of the Minister of Public Works. 


Aout seventy employés of the Chesapeake and Ohia Railroad 
struck, at Huntington, on the 1st ultimo, and would allow none 
but mail ears to run. They struck for “back pay,” which is said 
to amount to about 16,000 dols. 


THE plans for the proposed railway from Rome to Solmona have 
recently been presented to the Minister of Public Works by the 
Southern Railway Company, and there is every prospect of their 
being approved of, and of the works being commenced early in 
1875. 


WE learn from Herapath that a project for carrying a tunnel 
through the Simplon, to which the rench Government has been 
invited to render material aid, has been referred by the French 
National Assembly to the Minister of Public Works and the 
Minister of Finance. 


Some tramway cars of exceedingly light construction are being made 
for the Brussels tramways; forty carriages are being thus con- 
structed for Belgium, and a more considerable number for various 
lines in France. The important question of steam traction on the 
Belgian national tramways is now engaging considerable attention 
in that country. 

THE aggregate revenue of all the French lines in the nine months 
ending Sept. 30 last, year was £22,872,981. The corresponding 
revenue in the corresponding period of 1873 was £23,214;767. The 
decrease upon the old network last year was 2°41 per cent. 
per mile worked; upon the new network there was a decline 
of 2°93 per cent. per mile worked. 


To-pay a collection will be made at all stations throughout the 
kingdomin aid of the Railway Benevolent Institution, which has now 
been established sixteen years. During the past year the total 
number relieved out of the casualty fund was 1348, and over 
39,000 railway servants have contributed to this fund during the 
last year. Assistance is greatly needed and well deserved, the 
wages of the men only enabling them to contribute a small sum 
annually. The collection affords an opportunity to all desirous of 
contributing to the funds of so deserving an institution. 


Ow1nc to the continued severity of the frost two accidents oc- 
curred on last Wednesday upon the Great Western Railway. 
About six o'clock in the morning the up Worcester goods train 
with salt was disabled between Taplow and Slough, near Bayless 
House, owing to the breaking of an axle. Three trucks were 
thrown off the line, which was blocked for the time, till it was 
cleared by Mr. Hart, of Slough, with a number of labourers. The 
up 6.0 a.m Carmarthen train for Paddington performed its jour- 
ney in safety till it neared Taplow, at about half-past four o'clock 
in the afternoon, when just as it arrived at the station an axle of 
the engine broke and the train was disabled. Another locomotive 
was very promptly dispached from Slough, and in half an hour of 
five o’clock the passengers were sent on to town. * 


THE Illinois Railroad Commissioners have sent out the following 
circular to all companies in the State :—‘‘ Your attention is called 
to section 34 of an Act of the Legislature, approved March 31, 
1874, and in force July 1, 1874, Revised Statutes, page 813, which 
is as follows :—‘ That every railroad corporation shall furnish each 
car used for the transportation of passengers with one woodman’s 
axe, one handsaw, one sledge hammer, and two leather buckets, 
said articles to be kept in good repair, ready for instant use, in 
some convenient place in each car, and easy of access in case of 
collision or other accident.’ If your company has notalready com- 
plied with the provisions of this law, we trust the subject will 
receive your immediate attention, so that no occasion may be had 
for a resort to the courts to enforce the penalties therein prescribed.” 

THE Chicago Tribune of the 9th had the following :—“ It has 
been previously stated that it was decided at the late meeting of 
the Western Bureau of Railroad Commissioners, held at Indiana- 
polis, to raise the rates on fourth-class freight and grain an addi- 
tional five cents, making the rate from Chicago to New York 
fifty cents, instead of forty, as has been charged during the 
summer. In view of the fact that the Baltimore and Ohio Rail- 
road refuses to raise its rates, it has now been decided to 
leave the rates as they are at present—namely, forty-five cents 
from Chicago to New York. It is also learned that not only the 
Grand Trunk and Baltimore and Ohio Railroads refused to join 
the Saratoga combination, but that the Great Western of Canada 
has thus far also refused to sign the agreement, on the ground that 
it is unable to join as long as the Grand Trunk keeps out.” 


Lorp W. Lennox givesthe following, from which an idea may be 
formed of the pleasures of travelling in the good old times :— 
‘London to Holyhead, 264 miles. Charge for four horses, 
£38 11s. 4d.; ditto post-boys, £9 6s. 10d.; ditto gates, £5 9s. 1d.; 
ditto ostlers, £1 2s. 6d.; total, £54 9s. 9d. Expenses on road, four 
nights, beds, dinners, and breakfasts, for two persons and one 
maid, £5 8s, Steamboat, Holyhead to Kingstown: Three pas- 
sages, £3 3s.; carriage, £2 2s.; shipping, 10s. 6d.; lunch, 7s. 6d.; 
steward, 10s.; cabin, 5s.; sailors, 5s.; total, £7 3s. Total journey, 
expenses and passage, £67 0s. 9d. Now, two first-class tickets and 
one second by rail to Holyhead, three best cabin fares and refresh- 
ments, amount to about £9, a sum under the price paid to post- 
boys in bygone days. Ten miles an hour, insboliing stoppages, was 
about the average posting pace; and the charge for a pair of horses, 
post-boy, ostler, and turnpikes, amounted to about 2s. a mile. 
Hence a journey of 100 miles would cost £10; with four horses, 
£20 ; in addition to the tax, purchase, wear, and tear of a travel- 
ling carriage, for to make a journey in a rattling post-chaise, a 
sort of dice-box on wheels, was a most miserable affair.” 


Ir appears to be the determination of the Midland Railway Com- 
pany to establish extensive goods stations in different parts of the 
metropolis for the purposes of their merchandise traffic, in addition 
to their large principal goods and coal depdt at St. Pancras, and 
one of these establishments is at present in course of construction 
in the City, on the site formerly occupied by Whitecross-street 
—— and adjoining the Metropolitan Railway, where goods ware- 

nouses on a scale of great magnitude are now being erected. In 
addition to this merchandise centre, it seems that the company 
haye resolved upon the construction of another goods station, of 
equally large dimensions, on a site adjoining the present coal depét 
in Walworth, and that, with the view of carrying out this sale. 
taking, they have purchased the whole of the houses and other 
buildings on the west side of Walworth-road, extending from 
Hampton-strect, near the Elephant and Castle station of the Lon- 
don, Chatham, and Dover line, to Amelia-street, which forms the 
southern boundary and the principal entrance to their coal depdt. 
The property purchased consists of about forty houses, with a 
frontage to Walworth-road of about 700ft. in length, and extends 
westward in the direction of the London, Chatham, and Dover 
line, to a depth of about 180ft., occupying an area of between four 
and five acres. It is stated that the purchase-money amounts to 
upwards of £80,000. It may be added that the company also con- 
pepo — esr wae Ned a branch line and a station at Brixton, 
an applying for entary powers for the purpose. The 
pro) The is called the ‘‘ Brixton Station Branch,” ‘and is in- 
tended to be formed by a junction with the Metropolitan Extensi 

of the oxen’ ervey = Dover line, near Canterbury-road, 
termina’ on a piece of land near Brixton-road, where i 

Geihdiens toe tuto @ » the station 








NOTES AND MEMORANDA. 


A FEW weeks ago 450 tons of ytian sugar were brought to 
Boston by the steamer Ontario, from Liverpool. 
used extensively in Europe, but we have never known of it having 
been imported into the United States before. 

In 1813 Westminster Bridge was lighted with gas, and the next 
year the streets also of this part of London. When these works 
were established, such was the ignorance on the subject that it is 
said the city of London made it a condition that the holder should 
be surrounded by a brick wall nine feet thick. 


PROFESSOR OWEN has recently obtained evidence of the occur- 
rence of a fossil mammal, allied to the “‘sea-cows” of the present 
day, in the upper a of the Nummuiltic limestone, which is 
quarried in the Mokattam Cliff, near Cairo. The fossil has been 
named Eotherium Aqgyptiacum, and is of interest as proving that the 
order Sirenia, to which it belongs, was aenmebel as far back as 
the Eocene period. * 


Amonc some fossils recently described by Professor M‘Coy, of 


Melbourne, is an extinct wombat, from the gold-drifts of Victoria. | 


This fossil, called Phascolomys pliocenus, is of much interest, as 


This sugar is | 


MISCELLANEA. 


THE directors of the Improved Industrial Dwellings Com- 
pany Limited, have obtained, from competing architects, twenty 
designs for the erection of dwellings for the working classes, on a 
large site in Goswell-road, agreed to be leased to the company by the 
Marquess of Northampton. By the permission of Sir Sydney H. 
Waterlow, who is treasurer of St. holomew’s Hospital, the 
designs will be exhibited in the hall at the hospital, from the 1st 
to the 14th January. 

Dr. HARKNESS has discovered, in Plumas County, California, a 
body of water, probably the most elevated in the United States, 
the barometer registering a height of 7330ft. above the sea level. 
The lake is of triangular shape, having its longest diameter about 
one mile and three-quarters in length. The water during last 
August was intensely cold and of a deep blue colour. The outlet 
isinto Warner Valley, over a declivity of some 2000ft. The 


| California Academy of Sciences has named the lake, after its dis- 


| 


having enabled Professor M‘Coy to show that the auriferous | 


deposits whence it is derived, instead of being merely alluvial, 
should be referred to the more ancient Pliocene period, thus corre- 
sponding in age with the gold-drifts of the Urals. 

THE first attempt to introduce the use of gas into the United 
States was at Baltimore, by some accounts in 1816, and by others, 
in 1821. They appear to have been unsuccessful. 


In 1822 it was | 


introduced in Boston ; in 1823 the New York Gas Light Company, | 


with a capital of 1,000,000 dols., was incorporated, but did not 
enter into successful operation until 1827. In 1830 the Manhattan 


Gas Light Company came into existence with a capital of 500,000 | 


dols., which is now upwards of 4,000,000 dols. It has several hun- 
hred miles of pipe, employs hundreds of men, and supplies tens of 
thousands of consumers. The use of gas has continued to spread 
in the United States with great rapidity, and especially in the last 
few years. 

TueE following is an abstract of a paper on lithium glass, read 


before the American Association for the Advancement of Science | 


by Mr. Chas. B. Dudley: The alkaline nature of lithium was 
evident, from the very discovery of the element. It occurred to 
the author by the experiment of making a glass with lithium, and 
of determining its properties. It was thought best to make the 
experiment with the most fusible materials; and the attempt was 
made to obtain a silicate of lead and lithium. The silica was ob- 
tained from common quartz crystals, pulverised and treated with 
hydrochloric acid. The lead was commercial red lead. The 
lithium was a carbonate precipitated by carbonate of ammonia 
from crude chloride. Eight fusions were made; and no attempt 
was made to fuse more than twenty-five grains at once. There 
were many difficulties in the operation of the experiment, as from 
the presence of iron, the small quantity of the materials employed, 
and the lack of conveniences in the laboratory. But three pieces 
of glass were obtained large enough to work with. The glass is 
clear, quite hard, somewhat tinged with green, probably on 
account of the presence of iron. Its specific gravity is from 3°3 to 
3°6; its index of refraction is 1°60; its dispersive power was not 
satisfactorily determined. 


THE returns of the lead ores raised in the United Kingdom during | 





the year 1873, asprepared by Mr. Hunt, showed a marked decrease 
in the production of lead and silver as compared with previous years. 
This fact, has, says the Mininy Journal, evidently been over- 
looked by those connected with our lead mines for dur- 
ing the last two or three years companies have been 
formed for opening out new ground, in which it was 
expected that the output would be very large indeed. 
have it on record that the productive power of our lead-bearing 
districts has gradually fallen off the last twenty years. In 1855 the 
quantity of lead ore raised in the United Kingdom was 99,330 tons, 
and which yielded 561, 906 ozs of silver, whilst in 1873 the output 


Still we | 


of ore was only 73,500 tons, giving 524,307 ozs. of silver. This | 


great decline falls to the lot of all the English counties excepting 
Shropshire, and to the Welsh counties with the exception of 
Montgomeryshire, where the returns from the Van Mine have 
raised that county to the first position in North Wales. This will 
be apparent if we only look to the position of that exceptionally 
fortunate property during the last few years. Thus, in 1867 the 
quantity of ore raised in that county was 3588 tons of lead ore, 
while the Van yielded 615 tons, whilst in 1873 the output was 
7976 tons, towards which the Van contributed 5740 tons. That the 
falling off has been a very serious one indeed will be seen by taking 
the quantity of ore raised for two periods distant from each other 
by seven years. The tonnage of lead ore and silver raised in 
England for the years 1867 and 1873 was as follows :— 





1867 1se7. | 1873. 1873 
Lead ore. Silver. | ead ore. Silver. 
| 

















y Le 
| Tons oz Tons OZ. 

Ee Se eee 8,645 314,326 | 3,009 129,509 
Devonshire.. .. .. «+ «| 803 3,719 | 676 6,510 
Somersetshire .. .. .. .. | 834 1,700 | 752 
Di: us os ce 06 4,917 1,000 4,442 750 
see, oe ae 83 . v4 , 
0 See ee GW 2,060 = : 
eee eee 4,506 - 7,288 2,400 
Yorkshire * . - * - 7,539 3,000 4,986 1,500 
Cumberiand .. 2s cc oe 5,683 31,022 2,425 | 16,175 
Westmoreland .. .. .. .. | 2,418 24,142 1,530 16,850 
Durham and Northumberland | 22,574 77,678 18,623 47,862 

Total., .. .. .. o | 58,742 | 499,687 | 44,705 | 212,556 





From the above figures it will be seen that Lancashire has «lto- 
gether disappeared from the list of ore-bearing counties in England, 
whilst all the others show a most decided decrease,twith the excep- 
tion of Shropshire, in which the Roman gravels in 1867 only pro- 
duced 840 tons of ore, against 2550 tons in 1873. There are 
probably more mines in Derbyshire than in any other county in 
England, yet nearly one-half of the ore raised comes from one 
of the mines of the Messrs. Wass. In the other parts of the 
kingdom we find that in some places there has been a considerable 
increase in the production, whilst in others there has been a 


























decrease. The quantities of lead ore and silver raised in 1867 and 
1873 were as follows : 
1867. 1867. | 187 187 
Lead ore. | Silver. Lead ore.| Silver. 
Tons. oz. | Tons. oz. 
ES eee 7,839 | 63,113 | 5,373 | 
Carmarthen, &c. 4. «. +. 822 3,595 | 604 | 
Montgomeryshire .. .. .. 3,588 14,520 | 7,977 | 
Pembroke, &... .. .. 317 2,175 | 178 
eee 8,987 33,082 | 2,997 | 
Flintahire .. .. .. .. «| 4202 | 29, 1,941 | 
Carmarvon 2. 22 22 «+ «0 303 8: 966 2,082 
Isle of Man re 3,799 165,170 | 4,372 163,058 
Ireland a a 1,883 12,140 | 1,180 4,420 
Scotland 4. 1. 2. 2. 1. |] 2,954 | 11,428 | 3,207 | 10,720 
Total.. .. 34,604 | 335,747 | 28,795 | 302,751 








It will be seen that the richest ore in the kingdom is that of the 
Isle of Man, giving more than 40 ozs. of silver to the ton of lead 
ore, Cornwall standing next. A good many mines during the last 
few years have been re-opened in Flintshire, but it is evident that 
they have been the reverse of productive. These facts and figures 

ill no doubt, be of some use to those who take an interest in 
lead mining. 





coverer, Lake Harkness. 

PROFESSOR F. W. PuTNAM, of the Peabody Academy of Sciences, 
Salem, Mass., has recently explored the Mammoth Cave in Ken- 
tucky, and has visited several caverns never before entered. His 
investigations have resulted in finding coloured fish without eyes, 
thus exploding the theory hitherto held that all eyeless fish are 
colourless. White fish with eyes, and crayfish, both with and 
without those organs, were obtained, presenting many new features 
of great interest to naturalists. Skeletons of human beings, 
mounds, and a large variety of valuable archzological relics were 
found in the new chambers. 

PRoFessor R. BoTrcer finds that when an alcoholic solution of 
any aniline colour is mixed with a sufficient quantity of infusorial 
earth (sometimes called mountain flour, a minutely divided silicia), 
water added, and the mixture placed on filtering paper, the liquid 
will run off clear, while the earth retains all the pigment. 
Hitherto compounds of aluminia only have been used for such 
purposes, to make the so-called lakes (carmine lake, madder lake, 
&c.) The behaviour of the excessively cheap infusorial earth to 
the aniline colours here described will no doubt lead to some prac- 
tical application. 

THE latest leat recorded of the electric telegraph: A gentleman 
at the Western Union telegraph office, at 145, Broadway, New 
York, was sitting in the cable room when a telegram from 
Philadelphia, destined for Paris, came over the wires. This mes- 
sage, like all others for France, was to go over the cable via Dux- 
bury, Mass. The operator called Duxbury a few times, and then 
said, ‘* That fellow is asleep, evidently, but the cable men are 
always awake—I'll have to get one of them to go in and wake him 
up.” So he stepped to another desk, called Plaister Cove, in New- 
foundland, and sent the following message: ‘* To cable operator, 
Duxbury.—Please go in and wake up my own true love.” This 
message Plaister Cove hastened to send across the ocean to Valentia, 
Ireland, who in turn rushed to London ; thence it was hurried to 
Paris, and still on to the European end of the French cable at St. 
Pierre ; the operator there flashed it back to Duxbury. In less 
than two minutes by the clock the message had accomplished its 
journey of eight thousand miles by land and sea, as was evidenced 
by the clicking of the instrument on the Duxbury desk, which 
ticked out, ** That is a nice way to do; go ahead.—Your own true 
love.” 

Dr. MAX VON PETTENKOFER states that taking equal surfaces 
of the following materials he finds them permeated by various 
quantities of air in the following proportions—flannel (which is 
the most porous) being represented by 100; linen of medium 
fineness, 58; silk, 40; buckskin, 58; tanned leather, 1; chamois 
leather, 51. Hence if the warmth of cloth depends upon the 
degree in which it keeps out the air from our bodies, glove kid must 
be one hundred times warmer than flannel, which is well known 
not to be the case. The great question is that of ventilation; if 
several layers of the same material be placed together, and the air 
be allowed to permeate through them, the ventilation through the 
second layer is not much less than through the first, since the 
meshes of the two form a continuous system of tubes of uniform 
diameter, and the rapidity of the movement of the air through 
these is merely effected by friction. Through our clothing there 
passes a stream of air, the amount of which, as in ventilation, 
depends upon the size of the meshes, upon the difference of the 
temperature, between the external and the internal atmosphere, 
and upon the velocity of the surrounding air—clothing, then, 
being required, not to prevent the admission of air, but to regu- 
late it so that the nervous system shall be sensible of no movement 
in the air. 

THE ninth quarterly report of the Sub-Wealden Exploration 
has just been issued by Mr. Henry Willett, the honorary secretary. 


» It would appear that very little has been done for some time past, 


owing to the obstructions in the boring hole not having been removed. 
The Diamond Boring Company, however, have promised that this 
shall be done as soon as possible, and, as the honorary secretary points 
out, the contractors cannot afford to fail. Attention is drawn in 
the report to a ry! published memoir of Professor J. Goslett, of 
Lille, on the coal field of the North of France. In it the Professor 
says :—‘‘I do not agree in the opinion either of Mr. Prestwich or 
of Mr. Godwin-Austen, and so far from making the coal basin pass to 
the north of London, according to the former author, or in the 
Thames Valley, as the latter supposes, I believe it should be 
sought for in South Kent, in Sussex, and in Hampshire. I have 
also good hope that the boring now undertaken by the English, and 
persevered with so skilfully, will find either coal or the adjoining 
strata. The commencement of coal boring on our side would be 
as important for us as for England.” The discovery of gypsum in 
Sussex is spoken of as one of the triumphs of the Sub-Wealden 
Exploration. On Mr. Egerton’s estate adjoining, sheds have been 
erected, a shaft sunk, and the gypsum has Seen reached by boring 
at the depth anticipated. In Archer’s Wood, distant about three 
miles N.E., Mr. Bosworth also discovered gypsum—by boring—at 
a depth of 169ft., and then abandoned the search, 

THE committee of the Yorkshire Exhibition of Leeds have 
accepted designs prepared by Mr. Bakewell, architect, of Leeds, 
for the covering in of the greater portion of the Coloured Cloth 
Hall yard. Arrangements are made so that on special occasions 
the whole of this space will be available for grand musical perform- 
ances at the opening ceremony, &c., when no fewer than 7000 
people can be comfortably accommodated. On other occasions the 
concert hall can easily be contracted to seat 1700 persons. The 
large hall will be 33 yards wide by 62 yards long, all under one 
roof. The other large building to be specially erected will be 
devoted to the exhibition of machinery, both stationary and in 
motion, with a large upper floor to accommodate the three depart- 
ments, comprising extubition of working models, collection of 
articles for promoting domestic economy, and the exhibition of 
contributions of work by the working classes of both sexes, and of 
any ages. Operations will shortly be commenced on the ground, 
and it is expected the whole erection will be completed ready for 
internal furnishing by March Ist. The antiquities and fine art 
sections of the exhibition promise to be of unusual interest and 
excellence. The scheme includes pre-historic and ethnological 
remains from the most primitive types, which will blend into the 
historic period, to show armour, furniture, and arts generally (in 
order) down to the present time. These will fill the lower half of 
the first gallery at the end of the section, where will be exhibited 
furniture and decorative fittings of the finest work of the present 
day. The second gallery (120 yards long) will commence with the 
fine arts proper. Wall space will be supplemented by screens 
placed betwixt the windows. Upon these and upon the walls, the 
paintings will be classified in schools or periods, and will include a 
special department for Yorkshire artists and amateurs, and for 
works of students in Yorkshire schools of art. Contributions are 
being freely offered. To make the exhibition as complete En 
sible we hope that possessors of good specimens of Yor 
artists will assist the committee by loans, 
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(For description see page 13.) 
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THE engraving above and at page 8, illustrates a fine pair of 
winding engines recently erected by Messrs. Death and Ellwood, 
at Ellestown New Colliery. The cylinders are 34in. diameter and 
5ft. stroke. The piston and valve rods are of steel. The valves 
are-of the gridiron type, and are fitted with Dawes’ patent relief 
frames at the back, and they are so evenly balanced that though 
of large size they are easily handled by the driver. 

The drum is 20ft. diameter on the wood lagging, and consists 
of three separate rings—each ring being cast in quarters—with 
their faces planed and securely bolted together with 2in bolts. 
The weight of drum complete is 25 tons. The centre ring has 
two flanges, the brake strap working between them. The brake 
is worked by a steam cylinder and compound levers, is very 
effective, and is controlled by the foot of the engine driver. The 
stop valve is of the equilibrium form, having an additional small 
valve in the centre of the top seating, which valve is opened 
first, and allows the pressure to be taken entirely off the larger 
valve before it is lifted, and it also admits the steam gradually 
into the engines for blowing through at first starting. Messrs. 
Death and Ellwood now apply the patent relief frames to all their 
winding engines, and they are found to work admirably. 
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BuntincrorD SewaGe Works,—The Buntingford sanitary 
authority some time back advertised for and obtained from various 
engineers competitive schemes for thé sewerage of the town and 
disposal of the sewage and after the usual time spent in delibera- 
tion, decided upon ones a gg Messrs. Smith and Austin, 
sanitary engineers of Hertford. orking dra have been 
since prepared and sanction obtained from the Government 
Board for a loan of £1600, the estimated cost of the works. — Delay 
in the progress of the scheme has been occasioned by the difficulty 
experienced in obtaining the only piece of suitable land on to 
which the sewage could be carried by gravitation, and the sanitary 
authority is now applying for a provisional order to take by com- 
pulsion six acres of land the property of Sir Henry Lushington. 

e town of Buntingford being situated = the river Rib, a 
tributary of the Lee, is ——_ by a special Act to stop the flow 
of anything not being perfectly pure into the unatural water courses, 
It is proposed by Messrs. Smith and Austin, the engineers to the 
Buntingford sanitary authority, to re-sewer the whole of the town 
with earthenware pipe sewers, retaining the present sewers for the 
purpose of carrying away the surface and storm waters, to con- 
duct the sewage by gravitation to land lying several feet above the 
line of saturation, and after passing the sewage through a simple 
filter and precipitating tank, to utiliseand puri y it by surface and 
downward filtration. We understand the works are to be carried 
out during the coming spring. 
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NARROW GAUGE MINERAL 


WE illustate above a curious little locomotive of about 3-horse 
power ncminal, designed and constructed by Mr. 8. Lewin, of 
Poole, for working at a lead mine. The gauge is only 22in. We 
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understand that the engine has proved perfectly successful, dis- 
placing many horses. The general features will be so readily 
understood from the drawing that no description is needed. The 


LOCOMOTIVE. 


arrangement is neat, and we have no doubt that the use of such 
engines could be extended with advantage. Experience has 
proved that they are more economical than horses, 





RADIAL CAR—LONDON 


In the history of locomotion upon wheels, one of the most im- 
portant epochs must have been the invention of the common 
perch-bolt. The old Egyptians, and the Assyrians, seem to have 
been content to travel upon two wheels; though it may be 
questioned whether we can, therefore, conclude that they were 
ignorant of the art of constructing four-wheeled vehicles. But 
however convenient the two-wheeled chariot may have been 
deemed for purposes of war, and perchance also for a morning 
drive in the avenues at Thebes or Memphis, yet the “ four- 
wheeler” was an inevitable necessity; and it is only natural to 
suppose that in the first attempt to build such vehicles, the 
second axle would be fixed to the body in the same way as the 








single axle had always been fixed heretofore. The excessive un- 


AND GREENWICH 


TRAMWAY. 


four-wheeler is to be got round a corner, the leading axle must 


handiness of this rigid “ four-wheeler” must have quickly made | be turned in another direction; and, finally, that if the vehicle is 


‘tself felt. The obstinate tendency of the machine to move in a | 
straight line through space, and its unconquerable aversion to 
turning a corner, would soon disgust the whips of the period, and 
the new-fangled drag would be relegated to the slower use of the 
farmer and country carrier. We have seen it somewhere sug- 
gested that the uncompromising straightness of the old Roman 
roads was dictated by the use of this rigid four-wheeler. 

But however this may have been, it came in time to be per- 
ceived that a pair of wheels will roll in one direction only, é.e., in 





a direction at right-angles to the line of its axle; and that if the 


to follow the horse in any direction, the leading axle must be 
capable of turning in any direction ; and the perch-bolt would 
thus be evolved. Once tried, it would survive under the cate- 
gory of the fittest; and we should to-day think any coach- 
builder insane who should build a carriage without one. Never- 
theless, history repeats itself, and in the railway carriages of 
modern times we have exactly reverted to the old rigid four- 
wheeler. 

As our older lines vie with the Roman roads in uncompromis- 
ing straightness, the evil js not much felt there; but the audible 
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grinding of a metropolitan train round a sharp curve testifies how 
the wheels are being dragged out of their natural course, by the 
action of the rail upon the flanges, much to the detriment of the 
rail and flanges. But if the use of this primitive machine upon 
the well-laid curves of suburban railways be disadvantageous, 
isit not a positive anachronism to employ it upon street tram- 
ways, turning the self same street-corners with its perch-bolt 
brethren of the road ? 

No doubt the conditions are essentially different; but canpot 
the same facility of turning a corner be given to a vehicle run- 
ning upon rails, without sacrificing its steadiness, or any other 
essential condition ! 

This question has been answered in the affirmative by the 
invention of a tram car of novel design, which has been for some 


time on trial upon the London Tramway Company's line to | 


Greenwich. The chief peculiarity of the car consists in the 
mode in which its wheels are mounted. There are three pairs, 
which are not fitted directly to the under frame, but are so con- 
nected by an arrangement of simple construction that they 
mutually control each other's position, and in such manner that 


each axle is always held in the right position for rolling along | 


the rail, whether the rail be straight or curved, and whatever 
the sharpness of the curvature. Thus, when the car is traversing 
a straight line, the axles are held firmly in a parallel position ; 
and when the car enters a curve the axles are automatically 
shifted into a radial position —like the wheels of a turntable— 
and traverse the curve with ease. 

The car has now been running for some time in the regular 
daily service between Westminster and Greenwich, and has been 
subjected to every test under the varying conditions of weather, 
state of rails, and abnormal loading, with results which are emi- 
nently satisfactory, Although the length of the wheel-base is 
more than double that of the ordinary cars, yet curves of 30ft. 
radius are traversed with the same ease and smoothness as a 
straight line. Owing to the fact that this car was built for use 
upon a steam tramway, its construction is somewhat heavier 
than it would be for ordinary work, and it carries a larger 
number of passengers than usual; yet such is the reduction in 
tractive resistance obtained by this system that the car runs 
lighter and distresses the horses less than those in ordinary use. 
The long wheel-base, besides imparting great steadiness, affords 
a good support for the under-frame of the car, and prevents that 
“hogging” effect which is noticeable in ordinary tram-cars, and 
which is due to their excessive overhang. Experience has entirely 
dissipated many doubts which were expressed as to its behaviour 
in passing the open points, and in being put on and off the track, 
the facility with which the car is handled being in every way 
superior to that of the rigid four-wheeler. The ear has been 
patented by Messrs, Fidler and Cockburn-Muir, Victoria-cham- 
bers, Westminster, 





LETTERS TO THE EDITOR. 
(We do not hold ourselves respousible for the opinions of our corre- 
spondents. ) 
INJECTORS, 

Srr,—Having read among the replies to correspondents in your 
issue of the 18th inst. a statement that ‘‘No injector can be 
depended upon to lift water more than 3ft.,” we beg to say that 
our experience enables us to state that any but the smallest size of 
our injectors will lift with certainty considerably nore than 3ft., 
if pressure of steam is not below 20 lb or 301b, and the larger sizes 
will lift 12ft. It may be safely calculated that a No. 3 injector 
will lift its supply water 3ft., a No. 4 size 4ft., and so on up to 
No. 12 size 12ft. the pressure employed being not less than 30 lb. 

Manchester, 23rd Dec., 1874. HERON, GRESHAM, AND CRAVEN. 

DEAD-WEIGHT SAFETY VALVES FOR KITCHEN BOILERS, 

Sir,—Referring to Mr. Holt’s letter in yours of the 18th inst., 
we are able to say, both from our own experience and as the result 
of inquiries, that none of the above valves of our make have 
been known to stick even after being in use for years. We re- 
commend them to be protected from soot accumulation by a small 
iron casing, with door, so that the condition of the valve may be 
seen, and its freedom tested at any time without removal of 
brickwork. Mr. Holt is evidently speaking of another make of 
valve altogether, and not the ‘‘ dead-weight safety valve.” 

We can easily multiply references, but will only mention the 
recent report of the Manchester Steam-users’ Association, in which 
Mr. L. E. Fletcher, the chief engineer, states he has had one of 
these valves under his own eye for three years, and it has always 
worked satisfactorily. If Mr. Holt wishes for information as to 
fixing, &c., we shall be glad to give this if he will apply to us 
direct. Isaac STOREY AND Sons. 

Manchester, 23rd D ber., 1874. 





THE AMENDMENT OF THE PATENT LAWS, 

Str, —Having had very considerable practical experience of the 
working of the patent laws, both in advising patentees and in 
trials of patent cases, I beg to offer to the readers of THE ENGINEER 
some observations in reference to the subjects brought under the 
notice of the Lord Chancellor by the deputation that waited upon 
his lordship on the 14th December. 

The first question which was raised had reference to diminishing 
the cost of taking a patent, and the ground alleged by the deputa- 
tion for pressing that subject on the Chancellor's attention was 
that diminishing the cost of obtaining a patent is especially neces- 
sary for poor inventors belonging to the working classes. It is, 
however, at least questionable whether cheapening the cost of 
obtaining a patent would be any substantial boon to the class 
referred to, 

Every person at all conversant with the history of patents is 
perfectly aware that the great expense usually attendant upon the 
possession of a patent does not depend so much upon the original 
cost of obtaining the patent, as upon the cost of forcing the inven- 
tion into use. No poor man can ever, unless he is aided by some 
one having considerable capital, force an invention of any import- 
ance into use, against the inevitable antagonism of the capital 
embarked in the previously existing course of manufacturing 
business. Unless, therefore, the working man who has produced 
an invention can secure the assistance of some person not only 
acquainted with the business to which the invention is applicable, 
but able and willing to embark considerable capital for ewe 
the invention into use, it would be better for the poor inventor 
never to have taken a patent at all. If, on the other hand, the 
poor inventor can obtain the alliance and assistance of a capitalist, 
then it is perfectly immaterial to him whether the cost of obtaining 
a patent is great or small, because the patron of the poor inventor, 
and not the inventor himself, will pay the cost. But it is, on the 
other hand, very material to the public, while a costly public 
establishment, such as the Patent-office, is maintained, with all 
the materials and arrangements that afford assistance to inventors, 
that substantial fees should be paid to the State by those who 
derive the benefits of such an establishment. 

Mr. Hinde Palmer, Q.C., one of the deputation, states, and I 
believe quite accurately, in a letter published on the 16th December, 
in the Daily News, that the total amount of fees paid for a patent 
is £175—the first payment being at the time of the grant £25, the 
second pay at the end, or rather before the end, of three years from 
the date of the grant is £50, and before the expiration of seven years 
from the date of the patent a further sum of £100 must be paid. 
If these two fees of £50 and £100 are not paid at the proper times, 
the patent drops, 








Now this is, in effect, granting a patent for three, 
seven, or fourteen years, at the option of the patentee, 
as he may give up his patent after three or seven years 
of experience as to its success or failure; and it is well 
known that a very considerable tiumber of the patents granted are 
dropped at the end of the first three years; whether from want of 
money, or from its being ascertained by the patentee that his in- 
vention is useless, I am not aware. 

Mr. Hinde Palmer also states that the clear surplus of payments to 
the office, after all expenses, average £80,000 a year. if that is so, 
then some reduction on the fees payable on the grant, and for the 


continuance of a patent, — undoubtedly be fairly made by the | 


State; and some portion of so large a surplus might be applied 
with advantage to the public, as well as to patentees, by increasing 
the facilities offered by thie Patent-office in assisting inventors 
desirous of taking patents with the necessary scientific information, 

The most material questions, however, brought to the notice of 
the Lord Chancellor had reference to the propriety of extending 
the term of a patent, and of securing a preliminary examination of 
an invention by a board of examiners before the 
patent. On both these subjects there is much to 
consideration. 

With regard to extending the regular term of a patent beyond the 
present term of fourteen years, it should be borne in mind that there 
are three broad classes of inventions: viz., slight inventions ; really 
great inventions; and a third intermediate class of inventions 
not very important, and yet not wholly without merit and utility. 

The first class, slight inventions, such as Mordan's pencil- 
cases, or a new tap for a beer barrel—such things have been 
patented—can be forced on the public notice and if in right hands 
win the public favour in less than a twelvemonth, and they die out 
of notice and make way for other trifling inventions in a few 
years. But great inventions, especially in machinery, such as 
Roberts’ self-acting spinning une, or the screw propeller for 
steamboats, generally require many years and great expense to 
force them into profitable notice ; and, further, inventions of that 
class are very often, if not generally, exceedingly seductive to in- 
fringers, and often cost the patentee a small fortune in the protec- 
tion of his rights by litigation. 

Now for the first class of inventions, the very slight ones, fourteen 
years is a term of most unnecessary length. The patent is gener- 
ally dead and forgotten long before it ought to die in point of law. 

i or the second-class, a fourteen years’ term is agreat deal too short, 
as a reference to the reports of cases decided by the Judicial Com- 
mittee of the Privy Council, in the exercise of their jurisdiction 
to advise the prolongation of patents, will distinctly show how 
par wry 4 it occurs in the case of important inventions that the 
gs nas never begun to reap a substantial reward till within a 

ew years of the expiration of hisfourteen years’ term ; and for the 
intermediate class, a fourteen years’ term seems about the right one. 

As regards, therefore, the length of term for a patent, what I 
would suggest as an improvement of the law that patentees should 
endeavour to obtain, would be that there should be three different 
terms : one of seven years, another of fourteen years, and a third of 
twenty-one years, leaving it to the option of the patentee which term 
he would take. Ofcourse his right to, or rather claim for an exten- 
sion of his term to be subject to the jurisdiction and discretion of 
the Judicial Committee of the Privy Council. The payment to the 
State on the grant should be comparatively trifling for a seven years’ 
8 omy somewhat higher for a fourteen years’ term, and very much 

1igher for a term of twenty-one years. 

In support of the argumentin favour of a twenty-one years’ term, if 
an inventor chooses to apply forit, I would refer again to the reports of 
the Privy Council cases on prolongation of patents. The considerable 
number of cases in which the Privy Council has advised the Crown 
to grant prolongation of patents—or, to speak more accurately, new 
— affords evidence that there are many cases in which it has 

een proved to the satisfaction of a very strict tribunal that the 
term of fourteen years has been insufficient for the fair and reasonable 
remuneration of meritorious patentees. 

With regard to the suggestion made by the deputation that we 
should imitate the American system—firstly, in ea a prelimi- 
nary examination of inventions by a board of paid experts before 
a patent is granted; and secondly, in requiring patentees of 
mechanical inventions to deposit models of their inventions in a 
public building connected with the Patent-office. There is, I 
apprehend, more reason for declining than for accepting as bene- 
ficial such an alteration of the practice. 

The suggestion as to requiring models may be very shortly dis- 
posed of. Such a practice would be simply adding to the already 
sufficient burthen of expense to which patentees are directly or in- 
directly subject, with a mere shadow of benefit to the public; and 
for this reason, that models made in the infancy of a machine of 
any material complication—and models could ed be useful for 
machinery patents—are in general so different—to the eye at least— 
from the actual patented machinery when it has attained its full 
growth, that such models would be but a sort of plaything, afford- 
ing but little information, and that information far from being 
accurate, 

The proposal of a board of examiners requires more consideration, 
but in the view of the question that I venture to submit to the 
reader, there are more reasons for rejecting than for adopting 
such a suggestion. The evidence of Mr. Howard—the holder of an 
American patent—who, in addressing the Lord Chancellor, spoke of 
the American system with eulogy, goes directly against placing 
confidence in a board of preliminary examiners; for he tells us 
that “‘in his specification there were four claims,” that the com- 
missioners ‘‘ went into them all very carefully;” that they 
“pointed out to him that in two of the claims he had been 
wedie, and in one partially anticipated ;” that he —Mr. Howard— 
**convinced them that in two of the particulars they were mis- 
taken ;” and that the result was, ‘‘ that after he had amended two 
of the claims, three stood and one was rejected.” 

This is certainly a singular statement of facts on which to found 
confidence in a rd of examining commissioners, For if the 
commissioners were wrong in Mr. Howard’s case as to the novelty 
of part of his invention, what guarantee is there that they might 
not have been equally wrong as to a dozen previous inventions, 
and be also equally wrong as to a dozen subsequent ones. 

Mr. Hinde Palmer, in advocating the application of the 
American system, viz., a preliminary examination of inventions 
before granting the patent by scientific commissioners, does not 
say whether such commissioners should have any actual power to 
reject an application for a patent; or whether they should be 
merely advisers of the applicant. If the latter is to be their 
function, then the proposition is simply to throw the ex- 
pense of we — upon the State, instead of upon the 
applicant himself. If the commissioners are to have any actual power 
of rejection, then the evidence given by Mr. Howard is certainly 
against, not in favour of the system. Anda further argument 
against the proposed alteration of the practice, if the commissioners 
are to have any power of rejection, is this—that they would, in fact, 
be a tribunal, trying ex parte, and in secret, a question which is 
in substance the same as a question of infringement, viz. : the 
question, are two contrivances different or are they similar? Now, 
there is not, perhaps, any question more difficult to determine than 
that of similarity or difference as between two mechanical con- 
trivances ; and at any rate, it is not a question which can safely 
and satisfactorily be left to the ex parte judgment of any conceiv- 
able body of scientific commissioners. 

London, Dec. 22nd, 1874. 
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DRAIN PIPES, 


S1r,—I have read with some interest Mr. Phillips’ paper in your 
last issue ‘‘ On the Forms and Construction of Channels for the Con- 
veyance of Sewage.” I think, however, he cannot be aware that in 
many of the northern towns, oval or egg-shaped pipes have been 
used (to the extent, I should say, of hundreds of miles) varying in 
size from 8in. by 6in. to 30in. by 20in. As a manufacturer of both 
oval and circular, I must say I find no more difficulty in keeping the 
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one in good shape than the other. I have no hesitation in saying 
ot aes pipes can be made in all respects of a shape and 
quality equal to the circular. In Leeds many miles of the 30in. by 
Zlin. pipes have been laid during the last twenty years, and I am 
not aware of any case of failure. They are made of a good strength, 
and will, I believe, come in quite as cheap, if not cheaper, than 
brickwork. Probably Mr. Phillips’ experience has been principally 
in the south, where the pipes are not made either as strong or as 
large as in the fire-clay districts of the North. 
Wortley, Dec. 26th., 1874. JOSEPH CLIFF AND Son, 





PRIMING, 

S1r,—I have watched with interest the correspondence under the 
above heading, and agree with the authors of the two letters which 
—— in your last issue, viz., that if the position of the opening 
of the outlet steam pipe of your proposed plan—illustrated in THE 
ENGINEER of December 18th—was placed above the baffle plates, 
better results would be secured. S the separator used in my 
sectional boiler the steam is readily cleared of water by being 
compelled to make abrupt turns, whereby the water is precipi- 
tated ; but the outlet steam pipe is above the arrangements for 
securing separation. 

The plan suggested by Mr. Alexander Smith I consider a good 
one. Possibly as the boiler in question is an ‘inveterate primer,” 
it would be better if the steam was drawn off more evenly over the 
water surface by having an internal perforated pipe running along 
inside the roof. Should the difficulty arise in getting rid of the 
water in the stand pipe dipping below the water surface, as sug- 
gested by one of your correspondents, Mr. Robert Johnson, this 
could pape be remedied by attaching a bend upon the lower 
end of the stand pipe. The mouth of the bend facing upwards 
would then aid the water in its descent. N. J. SUCKLING, 

Maldon, Essex, December 28th., 1874. 





S1r,—It would be interesting if the cause of priming in boiler 
No. 1 were discussed as well as the cure. The fact of two boilers and 
engines, supposed to be alike, acting in such a different manner, 
will show how very near we are to priming when there are no per- 
ceptible symptoms of it, as in boiler No. 2. One fault in the sketch 
of the boiler appears to be the position of the steam chest, which 
should be placed near the middle of the boiler, possibly nearer the 
back end than the front, as there will certainly be more water 
evaporated over the combustion chamber and the first foot in the 
length of tubes than in a corresponding length in the front of 
boiler. My experience has shown me that baffle plates are of very 
little use to an inveterate primer, for the same action goes on inside 
the tubes for conveying the water away from the baffle plates as 
does in the steam chest. In other words, the steam space is filled 
with a mixture of water and steam, in which case the remedy is 
either to improve the circulation of water over the heating surfaces, 
by introducing pipes and plates, or to increase the steam space in 
the present case by adding another steam dome, and connecting 
to steam pipe with a pipe half the area of main steam pipe; also 
reducing the area from present steam dome, to insure half the 
steam being taken from either dome. If the water rises en im«sse 
it is quite clear that neither the baffle plates suggested by you, nor 
the addition of an extra steam pipe from the top of boiler into 
dome, as shown by your correspondent Alexander Smith, would be 
of much service. To arrive at a definite idea of the cause, and 
consequently the remedy of priming in any boiler, it is necessary 
to have a sketch with all the sizes marked ; also the rate of com- 
bustion, and any noticeable conditions at which the boiler com- 
mences, increases, decreases, or stops priming. I have had boilers 
prime, caused in many different ways, as has been proved by their 
cure being effected in different ways. In some cases it would have 
been very difficult to have ascertained the cause without carefully 
watching for any alteration in the conditions. I presume those 
connected with the boilers of the twin ship Castalia are not of your 
opinion as to the readiness by which steam can be cleared of water 
by compelling it to make abrupt turns, for it would have been 
considerably cheaper to make the steam take a dozen abrupt turns 
than to adopt the course now taken; and considering the high 
reputation of the firm executing the work, it can scarcely be 
imagined that what is being done is done in ignorance. 

Blackwall, Dec. 28th., 1874. ¥. 
[Perhaps our correspondent will kindly say what is the cow 
now being taken with the Castalia, a point on which the world is 

very much in the dark.—Ep. E.] 





S1r,—Allow me to thank you for the space you have permitted 
to be occupied upon the subject of priming, and also those of your 
correspondents who have suggested reasons and remedies for the 
evil. Replying to ‘‘ Y,” the only difference in the boilers is that 
the furnaces of the non-priming boiler are 2in. larger in diameter 
than those of the other. This, of course, reduces the water space, 
and raises the 3in, tubes lin. higher, reducing also the steam space 
a little. As to height of water, the non-primer carries any height ; 
the other answers best with about 44in. above the top of combus- 
tion chamber. The feed-pipes are identical in both cases. The 
engines cut off in both cases at about half-stroke. In Mr. Smith’s 
arrangement I am afraid the slightly diminished pressure in the 
dome caused by the draught of steam to the engines would cause 
the water to rise in the small tubes, as the column of water is so 
short, and would become still shorter when the boat rolls. With 
regard to Mr. Johnson’s suggestion, the space in the upper part of 
the boiler is pretty well occupied by the longitudinal stays; the 
remainder must be left open to obtain access for the purpose of 
cleaning the boiler. oe 

35, Queen’s-road, Everton, Dec. 30th, 1874. 





Tue total number of vessels of different classes launched on the 
Clyde during the year 1874 amounted to 187, with a gross tonnage 
of 244,467. This as compared with 1873 shows an increase \of 
17 in the number, and a decrease in the tonnage of 2375. In the 
class of sailing vessels as compared with the previous year, there is 
an increase in number of 29, with an increase in tonnage of 33,710. 
Paddle steamers have decreased in number by 4, and in gross 
tonnage by 8651. The number of screw steamers launched during 
the past year has been only one less than that of the previous year, 
while the gross tonnage of these vessels shows a decrease of 29,229 
From this it would appear that the average tonnage of the screw 
steamers built on the Clyde last year has been much below that of 
those built during the previous year. As compared with 1864 the 
number off vessels shows a decrease of 18, while there is an in- 
crease in the tonnage of 64,959.—Glasgow Mail. 

THE METEOROLOGICAL SocteTy.—Fhe usual monthly meeting of 
this Society was held on Wednesday, the 16th ultimo, at the In- 
stitution of Civil Engineers; Dr. R. J. Mann, president, in the 
chair. William C. Punnett and Rev. George T. Ryves were bal- 
loted for and duly elected Fellows of the Society. The names of 
eighteen candidates for admission into the Society were announced. 
The followin; pers were then read :—‘‘ Atmospheric Pressure 
and Rainfall,” by John C. Bloxam, F.M.S. ‘‘ Remarks on West 
India Cyclones,” by H. F. Jahncke. This > is in continuation 
of a former one read before the Society in Re ruary last. ‘‘ Notes 
on the Weather experienced over the British Isles and the North- 
West of France during the first few days of October, 1874,” by R. 
H. Scott, F.R.S. e object of this paper was to show that the 
charts given in the Bulletin International are drawn upon insuffi- 
cient data, and, consequently, are not always correct. The author 
also proposed the adoption of the conical projection on charts for 
meteorological purposes. ‘‘On a new Self-registering Hygrome- 
ter,” by H. Negretti, F.M.S., and J. W. Zambra, F.M.8. “ Re- 
sults of Meteorological Observations made at, or near, St. Paul’s 
Island, in the South Indian Ocean,” by R. H, Scott, F.R.S. 
These results had been worked out for the information of the 





French expedition to that island for observing the transit of 
Venus. ‘Description of new Patent Portable etic Anemo- 
meter and Current Meter for Maritime Use,” by R. M. Lowne, 
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INSTITUTION OF CIVIL ENGINEERS, 

Tue fifty-seventh annual meeting ‘‘to receive and deliberate 
upon the report of the council on the state of the Institution, and 
to elect*the officers for the ensuing year,” was held on Tuesday 
evening, the 22nd of December, 1874, Mr. Thos. E. Harrison, the 
president, being in the chair. 

The report referred in the first instance to the numerous and 
increasing applications for admission, and to the desire of many 
candidates to be at once recommended for election as members. 
On this point the opinion was expressed that any relaxation in 
the stringency of the bye-laws and regulations, which were quoted, 
would be prejudicial. When the rules were first framed it was 
anticipated that associates might, subsequently to their election, 
become qualified for members, and provision was accordingly made 
for their transfer. During the past session the council had had 
the pleasure to raise 23 associates to the class of members. Of the 
new candidates 23 were elected members, while out of the 170 who 
were passed as associates, 5 declined or failed to complete their 
elections. Some dissatisfaction had been expressed with the pre- 
sent definition of the class of associates; and there was reason to 
believe that many young professional men, not yet fully qualified 
for the rank of member, considered it a hardship that they should 
be called by a name which did not imply full fellowship, and should 
be classed with persons “‘not necessarily engineers.” It might, 
therefore, be open for consideration whether some modification 
could not be devised, which, while retaining an honourable dis- 
tinction for the more experienced members, would yet afford a just 
recognition of the position of their younger brethren. 

In the past twelve months there had been an effective addition 
of 26 members and of 110 associates, 39 of the latter having pre- 
viously been students. The numbers of the three classes now 
composing the corporation were 15 honorary members, 792 members, 
and 1323 associates, together 2130 of all grades, as against 1994 at 
the same date last year. During the last five years the accessions 
had been 34 per cent. nearly ; but in that period the members had 
only increased 21 per cent., while the increase of associates had 
been 44 per cent. 

The deaths recorded during the year had been Henry Baylis, Sir 
John Benson, George Black, John William Blackburne, George 
Clarisse Dobson, Sir William Fairbairn, Bart., F.R.S., Sir Charles 
Fox, John Grantham, John D’Urban Hughes, Thomas Marr Johnson, 
William Blake Lambert, Thomas Login, William Martley, William 
Richard Morris, Henry James Walton Neville, Sir John Rennie, 
F.R.S., James Samuel, Frederick Albert Winsor, and Thomas 
Alfred Yarrow, members ; and James Allan, Thomas Bell, Lieut. 
Gordon Bigsby, R.E., Robert Broad, Thomas Gaul Browning, 
William Crosley, James Benjamin Dunn, Cornelius Willes Eborall, 
Ralph Elliot, Joseph Samuel Forbes, Sir Richard Atwood Glass, 
Thomas Grissel, James Innes Hopkins, Edward Humble, Sampson 
Lloyd, M.P., Sir Harry Stephen Meysey-Thompson, Bart., John 
Roe, Sir Francis Pettit Smith, General Sir John Mark Frederic 
Smith, K.H., R.E., William Woodcock, and Charles Favell Forth 
Wordsworth, Q.C., associates. 

As no one could become a candidate for election into the corpo- 
ration until he was upwards of twenty-five years of age, the neces- 
sity for a junior class must be apparent. Indeed, it might be 
regarded as essential that every engineering pupil should at the 
outset of his career be recognised by, and be attached to, the 
Institution. It was therefore gratifying that 82 candidates had 
been admitted students during the last session, and that the effec- 
tive increase in the year had been 23, bringing up the total to 282. 

An analysis of the financial statement attached to the report 
showed, that the subscriptions alone, with dividends on Institu- 
tion investments, forming the income proper, amounted to 
£7310 13s.; that the Telford, Manby, Miller, and Howard Trust 
Funds realised £447 17s. 5d.; and that the life compositions, the 
admission and building fund fees, and a further small sum from 
the residuary estate of Mr. Telford—all which were treated as 
capital, and invested accordingly—produced £1931 7s. 2d. Certain 
miscellaneous! items, yielding together £301 17s. 11d., had not 
been included in the revenue named, as they werein the nature 
of set-offs to expenditure. After allowing for these set-offs, as well 
as for the outlay on account of premiums under trust, £240 9s. 8d., 
the net expenditure became £6488 1s. 4d. A further sum of 
£2997 10s. 11d. had been invested, of which amount £191 12s. 9d. 
had been placed in 3 per cent. annuities, on account of the Telford 
and Miller Trust Funds, and £2805 18s. 2d. in 4 per cent. Deben- 
ture Stocks in several railway companies, on the general account. 
The funds now belonging to, or under the charge of, the corpora- 
tion amounted , to £33,158 13s. 4d., as compared with £30,223 8s. 
6d, at the date of the last report. Of these funds a sum of 

£11,968 7s. 8d. was in Government stocks, and £20,950 stood 
in nearly equal proportions in guaranteed stocks of seven of the 
principal railway companies. The investments as a whole yielded 
an average rate of interest of 34 per cent. 

In accordance with custom, a list of subjects on which 
a map were invited had been issued, but this year there had 

een prefixed to the list a statement of the nature and amount 
of the funds for rewarding the authors of meritorious original 

communications. The hope was expressed that members of all 
classes would zealously aid in the endeavour to keep up, and, if 
possible, raise the character of the papers, which should advance 
in importance and in merit in proportion as the operations of the 
— extended. While the society was young, it was felt to 

e essential to obtain and to record the best and most complete 
data as to works actually executed. Now that practical con- 
struction had become much more widely known, and that infor- 
mation upon it was so readily accessible, communications of this 
class, to be of real value, should present remarkable points of 
special interest or novelty. All papers were now subjected to 
amore searching examination than heretofore; and while the 
most welcome reception was offered tothe contribution of the 
youngest or the humblest member, if it showed original merit, 
merely commonplace descriptions of ordinary works would in 

future be excluded. 

The council had continued to give earnest attention to the publi- 
cations, for asthe number of members who could attend the 
meetings must form a very small proportion of the whole body, 
the publications constituted the principal bond of union among the 
members, who were dispersed over every portion of the globe, and 
afforded the chief evidence on which the Institution would be judged 
by the scientific world. 

A few years ago the proceedings were contained in one annual 
volume of 540 pages, afterwards expanded into two volumes 
together of 944 pages. Now it was proposed to issue one volume 
of about 350 pages as early in each quarter as circumstances would 
permit. These volumes would contain, as before, a full and 
faithful transcript of the _ read at the meetings and of the 
discussions upon them. second section would comprise such 
original papers as had been accepted for publication, but 
not for reading; while the third section would be com- 
posed of “‘abstracts of papers from foreign transactions and 
periodicals.” In the selection of the abstracts, and generally 
in arranging the work, it had been thought expedient to 
follow the mode of procedure adopted by other societies, whose 
oe pose me contained abstracts on the same principle. There 

gradually been assembled round each of such publications a 
staff of members actuated by a public spirit, willing to devote 
their talents and time to the furtherance of knowledge. It was 
hoped that so laudable an example would be followed, and that 
members who were in a position to furnish abstracts on subjects 
with which they were s ially acquainted would not only con- 

— it a pleasure, but also deem it a duty to lend their aid. 

t was suggested whether a comprehensive catalogue of engi- 

— information, somewhat on the principle of the “ catalogue 

+ dh — oy mere published under the auspices of the Royal 

society, might not be undertaken with advantage. The compila- 
tion of a work like this would, doubtless, involve expenditure both 


in practice, as it would give him the means of ascertaining, if not 
exactly what had been done in certain cases, at least what amount 
and kind of information might be found on record in regard to par- 
ticular subjects. 

In conclusion it was remarked that, to represent the ever- 
widening fields of industries now flourishing, many of them un- 
dreamt of inthedays ofour founders, varioussocieties had from time 
totime been established forthe study y= eee of engineering 
science and practice. Theexistence of these societies, each occupying 
different ground, furnished significant evidence of the growth of 
the profession. The council had felt it a duty to aid them, by 

nting the use of the rooms for their meetings, and by any other 
riendly offices ; but, at no very distant time, the question might 
arise, whether some plan could not be devised by which there 
should be a still closer tie between these societies and the oldest 
association connected with the profession—the Institution of 
Civil Engineers. 


After the reading of the report, the premiums that had been 
awarded for papers read at the ordinary meetings were presented 
as follows : Telford medals and premiums to Bindon Blood Stoney, 
M.A., Richard Christopher Rapier and Joseph Prestwich, F.R.S. ; 
Watt medals and Telford premiums to Alexander Carnegie Kirk 
and George Wightwick Rendel; Telford premiums to Major 
James Browne, R.E., William Douglass ol Joseph McCarthy 
Meadows ; and the Manby premium to Leveson Francis Vernon- 
Harcourt, M.A. For some of the papers submitted by students, 
Miller prizes were then presented to James Charles Inglis, 
Mathew Curry, jun, Walter Young Armstrong, Charles Graham 
Smith, Alfred Fyson and George Edward Page. 

The cordial thanks of the meeting were unanimously accorded 
to the president for his zealousefforts to promote on all occasions 
the interests of the Institution and of its members. The thanks 
of the meeting were likewise given to the vice-presidents and 
other members of council fortheirco-operation with the president, 
and their constant attendance at the meetings; to Mr. Charles 
Manby, honorary secretary, and to Mr. James Forrest, 
secretary, forthe manner in which they had performed the 
duties of their offices, and to the auditors of accounts for their 
services. 


poe by acclamation) announced that the following gentlemen 
aad been elected to fill the several offices in the council for the 
ensuing year:—Thomas Elliot Harrison, president; William 


Hemans, and George Robert Stephenson, vice-presidents ; James 
Abernethy, Sir William George Armstrong, C.B., Sir Joseph 
William Bazalgette, C.B. George Berkley, Frederick Joseph 
Bramwell, George Barclay Bruce, James Brunlees, SirJohn Coode, 
William Pole, C. William Siemens, Sir Joseph Whitworth, Bart., 
and Edward Woods, members ; and Major J. U. Bateman-Cham- 
pain, R.E., John Head, and Colonel Charles Pasley, R.E., 
associates, 





STEAM PLOUGHING AND SMOKE PREVENTERS. 

At the Sittingbourne petty i 
considerable importance to ag 
before the Rev. G. B. Moore, chi 
Lake and Walter. 

Mr. Thomas Mayne, superintendent of police of the 
Kent County Constabulary, laid an information against Messrs. 
Andrew Chittenden and Richard Lake Knight, both of the parish 
of Sittingbourne, for that they, on the 16th day of November, 1874, 
a} Milton next Sittingbourne, did unlawfully use a certain loco- 
motive, propelled by steam, on a certain public highway there, 
called the Chatham and Canterbury-road, which said locomotive 
was not eonstructed on the principle of consuming its own smoke, 
and the same did not then consume its own smoke.” Mr. Mayne 
stated that about a quarter past four in the afternoon, on the 16th 
of November, he was driving on the Canterbury and Chatham- 
road, and met two locomotives onthe road. On nearing the engines 
his horse became restive, turned round, and reared. He saw a 
large quantity of smoke coming out from the chimneys, from the 
funnels of the locomotives. 






sions, Dec. 21st., a case of very 
culturists and engineers was heard 
airman, Colonel Dyke, and Messrs, 


appliances for doing so. 


way shall, if it use coal or other similar fuel emitting smoke, be 


which such engine shall be used on the railway.” 


penalties. 


would be bound toconvict. In the present case the offence charged 
was the using of an engine which did not consume its own smoke, 
and although there 
the driver, yet if the engine was properly constructed not to emit 
smoke—although it might do so—there could be no penalty 
inflicted. The penalty inflicted by the section is not on the 
driver, and therefore it strikes at the master and not at the 
servant. If the case were left entirely in his hands he should 
content himself by taking his stand on the point that it had only 
been half proved, and that there was no proof of the engine not 
being properly constructed, the emission of the smoke arising, 
perhaps, from carelessness. ‘‘Thiscase, however,” said Mr. Barrow, 


been of an importance less only to that of railways, and the most 
important invention yet devised by the wit of man for multi- 
plying the food resources of this country. It has been said that 
1e who made two blades of grass grow where only one grew 
before was a public benefactor, and this may be said to have 
been done by the introducer of steam ploughing. The question 
therefore of steam ploughs is one of enormous importance—it 
being one whether facilities are to be given for their use or 
obstructions placed in their way and their owners subjected 
to penalties. In this case the bench have but one course before 
it, and I hope to convince the bench that the case is one in 
which only a purely nominal penalty ought to be inflicted. It is 
all very well for the Legislature tosay that these engines must consume 
their own smoke, but the thing has never yet been done—although 
the best which is possible has been done—but nothing has yet 
been hit upon to altogether prevent it. All must have seen the 
clouds of smoke which come from locomotives on the railways, 
yet if the law is rigidly enforced that they must consume their 
own smoke the railway system ofthis country cannot be carried on. 
In London the lawisthat all chimneys shallconsume theirown smoke 
but the law, as administered by intelligent metropolitan magis 
trates, says if you provide the best known appliances for carrying 
out the law you cannot take notice of the first puff of smoke when 
fuel is first put on. If all the known appliances are adopted, then 
the magistrates are satisfied, and only a nominal penalty is in 
flicted. The consumption of smoke in locomotives is caused by the 
steam jet passing into the chimney, but in one of these road 
engines that source is cut off by a section of the Road Locomotive 





of time and of money, but it would be invaluable to an engineer 








Act of 1867, when the engine is not moving on the highway, and so 


The scrutineers of the ballot (to whom a vote of thanks was | 


Henry Barlow, John Frederic Bateman, George Willoughby | 


Mr. Barrow said that if in this case he should suggest to the bench 
that there was really no case in law against the defendants, it would 
be because the offence with which they were charged, if offence : ; 
there was, did not consist in a locomotive not consuming its own | Steam ploughing, and it could not always be obtained. 
smoke, but in not being fitted with the proper means and 
He then drew attention to the Act of 1845, 1 
the Railway Clauses Consolidation Act, by section 114 of which itis ™ obtaining steam coals. 
enacted that ‘* Every locomotive steam engine to be used on the rail- gl 
< , steam ploughing macl 
constructed on the principle of consuming and so as to consume its 
own smoke; and if any engine be not so constructed the company 
or party using such engine shall forfeit £5 for every day during 
Then came the 
Act under which these proceedings were taken. In a case re- 
ported in the Law Journal, after citing the section of the Act, it 
is there held that the Act only applied when the engine was not 
so constructed as to use its own smoke, and further if the engine 
did not consume its own smoke, but was properly constructed to do 
so, then the Act did not apply, and there was no liability for 
It might be that an engine might emit no smoke, but 
if it were not properly constructed to do so then the magistrates 


might be carelessness on the part of 


‘is one of such enormous importance that my instructions are of : - ; 

the most imperative character not to ctake that point. There became exceedingly unpleasant for magistrates who have to convict. 
. . . T > ag) 7 

cannot be a doubt that the introduction of steam ploughing has | The ma 


| they do the best they can. There being no desire to cause a 
| nuisance when going through a town, the fireman fires toa greater 
extent than he would otherwise do, with the intention of fring 
once for all, so as to carry him through the town without occasion- 
| ing a nuisance. Occasions have arisen in which there may have been 
| smoke in a town either from the place being too long, as to necessi 
tate further firing, or from an infringement of the rules laid down 
| In the present case when about a quarter of a mile from Sitting 
bourne, extra coals were put on to carry the engines through the 
town, and it was the first puff of smoke which the superintendent 
saw. If the law is to be put in force with rigour in these cases, 
all that we say is let it be put equally and fairly against all. There 
is an infraction of the law every day by railway companies, and 
although I do not apply the least blame to the superintendent, who 
has only carried out orders, what we feel is this, that where 
| ever ything is done to minimise the nuisance, and every effort 
| made to carry out the law, then a liberal interpretation should be 
| given. If this is the commencement of a crusade against traction 
| engines, let us have the railway companies proceeded against, with 
| results which we all know. I will call the best constructors of 
| these engines which this world has produced, who will tell you that 
| no discovery has yet been made to enable the Act of Parliament to 
| be carried out in its strictest sense, and that being the case I ask 
that only a nominal penalty be inflicted. If a crusade is to be 
commenced against these engines, the rea] detriment to the agri- 
cultural interests will be far greater than at first sight appears.’ 

George Filmer stated that he was an engine-driver in the rego | 
of Messrs. Chittenden and Knight. On the evening of the 16th 
November he was coming from Chalkwell into Sittingbourne, in 
charge of twoengines. He was on the leading engine, where his place 
was. He never was yet in charge of an engine which, under all 
circumstances, consumed its own smoke. The practice always is 
| to fire out of the town so as not to make any smoke in it. The 
| fact is the smoke is always produced by the first coal which is 
put on. That practice he always adopted. He had had two years’ 
experience as driver, and he had been with engines ten years. 

Mr. David Greig said: I am a member of the firm of John Fowler 
and Company, engineers, Leeds. This case is of so much import- 
ance that I have come all the way from Leeds to give evidence. I 
| know the construction of the engines well. They are made by 

Messrs. Aveling and Porter, Rochester, and I know their mode of 
manufactures. I have had great experience as a practical agricul- 
| tural engineer. It is not possible at present to construct an engine 
entirely to consume its own smoke, and I never saw nor heard of 
one which would do so. It isa fact that do what you will, at 
the first putting on of coals there is.an escape of smoke which 
cannot be stopped or prevented. It is the same for the locomotives 
constructed for railways. These engines are constructed the same 
| as those on railways, and every means taken to make them consume 
| their own smoke. Locomotives on railways partially consume their 
own smoke by means of the steam jet, but if not allowed to use 
that in other engines there is great difficulty in making them 
consume their smoke. I know what is called steam coal, it is the 
same article which is principally used on railways. Supposing that 
the law were rigidly enforced that all the locomotive engines were 
to consume their own smoke, it would be certainly impossible to use 
them at all. The money value of the locomotive engines made by 
my firm alone is £800,000, The use of these engines would go out if 
they were not allowed to emit smoke. The use of steam ploughing 
since its introduction has nearly doubled our trade. Our firm 
manufacturers railway locomotives, and we have made ten of those 
engines for the London, Chatham, and Dover Railway Company. 
The road engines are exactly of the same form of construction as 
the railway engines. By the chairman: If you use coke for the 
engines then they will not smoke, but coke cannot always be 
obtained. The expense of coke is no object, but there is the 
difficulty of getting it, and it is not always to be procured. 

Thomas Aveling: I am a partner of the firm of Aveling and 
Porter, Rochester, and the maker of the engines in question. I 
know of no means where by locomotive ¢ ngines can be made to con 
sume their own smoke, but stationary engines can be made to do 
so. Engines required to be moved along the road cannot be fitted 
or made to entirely consume their own smoke. The engines 
alluded to are provide d with eve ry known appliance e for consuming 
their smoke. It is a fact that on the first firing there will be some 
smoke, and in my judgment the best course is for a fireman to fire 
up before getting into a town. The coals used were steam coals. 
The use of coke would add several shillings per acre to the cost of 

I speak 
from great experience, and say advisedly that it is impossible fo: 
many farmers to obtain coke, and there is great difficulty at times 
i i Steam coals burn with a white ash, and 
the bars. In 1852 I exhibited the first 
ery, and have made large numbers of these 
engines since. If the law to compel them to consume their own 
smoke is to be rigidly enforced it will put a stop to their use alto 
gether. It is true that I have had a testimonial pre sented to me 
as having deserved well of my country in introducing steam plough- 
ing. I believe the driver of the engine was doing the best he could, 
lf you will allow me to explain, I would state that when an engine 
is in motion, the exhaust steam passes up the chimney, and so 
causes a greater draught in the furnace; but when the engine is 
standing still to allow traftic to pass there is less draught, and the 
smoke is not consumed, On railways it is different; the engine 
driver turns on the steam jet; but in these engines we are not 
allowed to use the steam jet when travelling on highways. 

Mr. Curling: I am a farmer at Herne-hill, near Faversham, I 
was one of the first to use steam machinery for ploughing. My 
land is very heavy, and steam ploughing has been of great ad- 
vantage to me, for without it I could not get my work done. 

Mr. Gascoigne: I have cultivated land by steam for twelve 
years, and I should be in despair if the use of these steam engines 
was stopped. 

The magistrates retired to consider their decision and on their 
return, 

The chairman said that as far as the bench was concerned there 
was no intention of a crusade against these engines. The bench 
would oppose a nominal penalty of one shilling. It appeared to be 
impossible to carry out the Act of Parliament as it stood, and it 








the air passes throug 








gistrates therefore hoped that efforts would be made to 
obtain an alteration of the law with regard to engines consuming 
| their own smoke, 








| THE municipality of Spezia have offered a premium of 20,000f. 
| for the best design for a grand establishment of baths to be built 
on the sea shore at that town. 

THE Spanish fleet at the present time consists of 122 ships of 
war, viz., 7 armour-plated frigates of first class, 10 screw frigates, 
5 screw corvettes, 21 dispatch Teste armed with 51 guns of a total 
steam power of 2340 horses; 48 screw gun boats, each of which 
carries one big gun, with a total of 4040-horse power, and 28 paddle 
steamers of 5500-horse power, carrying 109 guns. 

DECLINE OF City Trapes’ Unions.—The repeated strikes, and 
the suffering caused thereby to the workmen participating, are at 
last beginning to open the eyes of the latter to the evils of trade 
union rule. It appears that the unions in this city since 1873, 
taken as a whole, have lost fully one fifth of their members- 
aggregating 9000 men. As a rule, these people have found em- 
ployment, and doubtless perceive the advantage of steady work, 
even at lower wages, over starving in idleness in the hope of getting 
ultimately a few dollars more. Some societies have suffered in a 
remarkable degree, notably the painters and coopers, which have 
lost respectively 50 and 40 per cent. of their members. The build- 
ing trades show a decline of 25 per cent.; the shoemakers 20 per 
cent., and the cigar makers, 30 per cent. The horseshoers, tailors, 
hatters and ‘longshoremen maintain their strength, though the 
numbers of the latter bid fair to be much depleted through the 
recent difficulties with the shipowners.— Scientific American. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 53, Mokren-strasse. 
ViENNA.—Messrs. Gero.p and Co., Booksellers. 
LEIPSI“.—A. TwietmMever, Bookseller. 

NEW YORK.—WILiMer and Rocers, 47, Nassau-street, 


PUBLISHER'S NOTICE. 


*,* With this impression we issue as a Supplement a drawing of a 
‘our-coupled Goods Engine, constructed by the Avonside Enyine 
Company, Bristol—Mr. A. L. Sacre, Chief Engineer—to the 
designs of Mr. D. McDowell, for the Waterford and Central Ire- 
land Railway Company, being No. 84 of our Portfolio of Work- 
ing Drawings. Each number, as issued by the publisher, should 
contain this Supplement, and subscribers are requested to notify 
the same should they not receive it. 
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18765. 


Durine the year which terminated yesterday no civil 
engineering work of importance was commenced or com- 
pleted in Great Britain ; and at this moment, with a single 
exception—the great bridge over the Tay—no civil engi- 
neering work of special interest is in progress within our 
shores. We have already pointed out on more than one 
occasion that such statements as we have just made are not 
intended to convey the idea that civil engineers have 
nothing to engage them in England, Ireland, or Scotland, 
On the contrary, works of various kinds are being now. 
and have been during 1874, carried on in various parts of 
the country; but the ease with which they are executed 
by the aid of modern per and skill, deprives them 
of the interest which t ey might have possessed twenty 
years since. When the tubular bridge over the Menai 
Straits was erected by Stephenson, the world watched the 
operations of the engineer with a vigilant eye. To those 
who knew enough to realise the di culties of the task 


1875. 





which he had undertaken, Stephenson’s success was more 
than doubtful. He set about the practical solution of 
a problem, and interest attached as much to the man and 
his attainments as to the work and its future. But the 
bridge was built after an elaborate series of experiments on 
the strength of wrought iron girders; and with its com- 
— a new chapter was added to the library of human 

nowledge,and a proposal to repeat the gigantic work would 
now inal aaah curiosity in the ad = of the engineer- 
ing community. No uncertainty would attend the operation’ 
The construction of the bridge would simply be a matter of 
pounds, shillings, and pence, and we should almost be justi- 
tied, were such a work in progress in 1875, in writing the 
sentence with which we have commenced this article. In 
a word, operations which were once believed to be almost 
beyond accomplishment, are now executed with such ease 
that it is very difficult to say what is and what is not an 
important work. Once we have decided that the import- 
ance of no work shall be measured by its cost alone, such 
considerations as these justify the statement which we 
have made concerning the operations of civil engineers in 
1874, and the exception which we have made in favour of 
the Tay Bridge. This structure has already been very 
fully illustrated and described in our pages for April 4th, 
1873. But it may not be out of place here to reproduce a 
few of the facts concerning it. The bridge will cross the 
Tay about 1} mile west of Dundee, and will connect the 
North-Eastern and Great Northern with the Scottish rail- 

yay system. Its total length will be 10,320ft., commencing 
on the south side with three spans of 60ft., then two of 
80ft., then twenty-two of 120ft., fourteen of 200ft., sixteen 
of 120ft., twenty-four of 66ft., one of 160ft., and finishing 
with six of 27ft. Thus there are eighty-nine spans in all 
in the original design, since slightly modified, as we have 
stated, the clear headway 88ft. above high water. 

It will be seen that not only are the dimensions 
of the work, taken as a whole, almost unpara- 
lelled—although the individual spans have often been 
exceeded in length—but that the system of putting in the 
piers is almost, if not quite, new throughout. These facts 
would in themselves commend the work to the attention of 
civil engineers, but there is more to come. The contract 
has changed hands, Messrs. De Bergue having ceased to be 
connected with the work, which has been taken up by 
Messrs. Hopkins, Gilkes, and Co, Great difficulties have been 
encountered in getting in some of the piers, and the spans 
have had to be altered in several places in the hope of 
obtaining better ground. That the work will be success- 
fully completed, no one, we imagine, doubts; but it is 
certain that its execution will be attended with difficulties 
sufficient to call forth all the energies of engineers and con- 
tractors. We may mention here incidentally that no pro- 
gress appears to be made in the matter of the Forth 
Bridge. 

Oddly enough, all the bridge work of any importance 
now being carried out in this country is to be found in the 
North. It is true that a new bridge across the Thames, 
not far from the Albert Bridge, has been proposed, and 
that it is by no means improbable that the widening of 
London Bridge will not much longer be delayed. But to 
the North we must look for anything like immediate 


action in this branch of civil engineering. A very 
fine swing bridge has been completed at Leith, 
from the designs of Mr. A. M. Rendel and Mr. 


George Robertson. This bridge has been constructed 
under an agreement between the Leith Harbour Commis- 
sioners and the Caledonian Railway Company. It is a 
swing bridge across the harbour of 120ft. clear span, carry- 
ing a double line of rails, and the roadway is so arranged 
that the bridge can be used for ordinary as well as rail- 
way traffic. The structure consists of two wrought iron 
trussed girders 212ft. long and 27ft. deep over the swing” 
centre. 
girder, it is really of the lattice type, with 20ft. spans be- 
tween the lattices, which are heavy frames of H beams. 
The bridge is swung by a pair of hydraulic rams l4in. 
diameter and 10ft. Gin. stroke. This bridge was begun 
in 1871, but was not finished till the beginning of last year. 
The cost was about £30,000. Application has been 





Although somewhat resembling a bowstring | 


made to Parliament for the necessary powers to erect a fine | 


bridge across the Ouse in York. The designs, not yet quite 


complete, are being prepared by Mr. Thomas Page. Thisalso | 


will be a swing bridge, and will no doubt add to the high re- 
putation which Mr. Page already enjoys. A new bridge has 
just been finished across the Liffey in Dublin. It takes 
dt gyre of the old Essex Bridge, which had become 
unsafe, and was inconveniently high in the pitch. The new 
structure is of elegant design, though of very moderate 
dimensions. The principal feature of interest connected 
with it is the introduction of a subway under the road and 
above the arches, in which gas and water-pipes may be 
laid. So far as we are aware, this is the first pridge to 
which this very desirable principle of construction has 
been applied. 

A number of comparatively small works are being 
carried out in Great Britain and Ireland, but it would be 
little more than waste of space to enumerate them. Almost 
every month we hear of a new dock being opened or a 
small railway being commenced or finished. Perhaps the 
most noteworthy piece of engineering at present in pro- 
gress is the improvement in the port of Dublin by Mr. 
Stoney. He has inaugurated a new feature in the use of 
concrete or beton, al is now constructing a new quay 
wall—which will, it is hoped, have the effect of deepening 
the approaches to Dublin by the Liffey—solely of beton 
blocks of cyclopean dimensions. Another work, nearer 
home, and of a very different but quite as important a 
character, is the doubling of the main line of the London 
and North-Western Railway, which will ultimately extend, 
we fear to say how far, over the system. Although the ope- 
ration is very straightforward, it involves some very neat 
points of detail, especially in dealing with road bridges 
without interfering with the traffic either over or under 
them. The example set by the London and North- 
Western must at no remote date be followed by two or 
three other railway companies in England. Some little 
progress has been made toward the material improvement 





of the dock accommodation at Dover, and important works 
will probably be carried out there ere long. 

While on the subject of docks we may state that a new 
form of floating dock has been designed by Messrs, Latimer 
Clark and John Standfield, which occupies an intermediate 

»osition between the stone-graving dock and the hydraulic 

lift-dock. The bottom or platform of the dock is formed 
of a number of circular iron tubes of a diameter and 
length varying with the size of the dock of which they 
form part. The sides of the dock consist of a series of iron 
unis connected vertically with each outside tube of 
the platform. The whole of the tubes and cylinders 
thoroughly braced and connected, a proper resistance to 
both external and internal pressure. A continuous plat- 
form is formed along the top of each row of vertical tubes 
and constitutes a gangway for the workmen with a valve 
house at theend. When it is desired to submerge this dock, 
the attendant in the valve house opens valves placed on the 
underside of the main platform tubes of the dock, by which 
means water is admitted into them. At the same time he 
opens another set of valves on the upper side of the plat- 
form, through which the air escapes as it is driven upwards 
by the inrush of water. The dock having settled down to 
its proper level, the ship is floated over it. If now air is 
forced into the tubes under compression, this air will 
displace the water, which is forced out through the lower 
valves, and buoyancy being imparted to the dock, it is 
slowly and uniformly raised under the vessel. When the 
dock and ship are fully raised the bottom valves are closed, 
and the dock remains afloat with the vessel upon its plat- 
form, and without any dependence upon the air-valves for 
maintaining its powers of floatation. The invention appears 
to possess much promise. 

Those who wish to see the operations of the civil engi- 
neer carried out on a_ really great scale must forsake 
England. On the Continent the most gigantic tunnelling 
operations ever undertaken are being carried out under the 
St. Gothard Alp. A tunnel over nine miles long would 
never have been proposed had not one of eight miles been 
already successfully completed through Mont Cenis. All 
the experience gained in the Mont Cenis tunnel is brought 
to bear in the prosecution of that at St. Gothard, and there 
is no reason to doubt that success will be achieved. We 
have very recently described the method in which the 
tunnel is being made, and we shall in an early impression 
illustrate the fine machinery used for driving the per- 
forators, and so, under these circumstances, it is unneces- 
sary to add another word here about the tunnel, except 
that it appears to make very satisfactory progress. 

Probab y the most remarkable bridge ever constructed 
is the Illinois and St. Louis bridge, in which the girders 
are formed of tubular braced arches, that in the 
centre having a span of 526ft. There are in all four 
girders set side by side, the upper and lower member of 
each girder being a tube. The erection of these tubes 
presented points of remarkable interest, and to get them 
into position devices previously unknown in engineering 
were adopted. We are indebted to a paper read by Mr. 
T. Cooper, C.E., before the American Society of Engineers, 
for some information on the subject of considerable interest. 
Each span is composed, as we have said, of four arched 
ribs spaced respectively 163ft., 12ft., and 16}ft. apart 
from centre to centre. Each of these ribs is composed 
of the upper and lower member, placed 12ft. apart 
between centres of the tubes. The tubes are made 
up of sections about 12ft. long. The upper and lower 
members of each rib are connected together by a system of 
triangular bracings. The first or skew-back tubes of each 
member are rigidly screwed into large wrought iron skew- 
backs, which in turn rest upon bed-plates let into 
the masonry; the whole being firmly anchored to the 
piers or abutments by large steel anchor bolts. The 
tubes forming one member are rigidly connected at their 
ends by grooved couplings carefully titted to grooves cut 
on the ends of the tubes. The couplings are made in 
halves, with flanges for bolting them together. Through 
the centre of each coupling and the ends of the tubes 
yasses a taper pin-hole for the steel pin, to which the 
leans and cross-stays are attached. All joints were made 
as nearly perfect as the best mechanical appliances would 
vermit. The tubes were hoisted into place and supported 
™ a system of bracing, the nature of which will be readily 
understood when we say that it much resembled that used 
vrmanently by Mr. Ordish for the Prague and Albert 
wridges—a high scaffolding being erected on each pier 
from which cables descended radiating to the various sec- 
tions of each tube as it was built up. So far all was plain 
sailing, and the work of erection progressed steadily from 
each end, until the moment arrived when what we may 
term the key-stone of the arch had to be inserted. It will 
be seen that practically two key tubes had to be put in at 
once and to fit truly. That is to say, one in the upper and 
the other in the lower members of the arch, distant 
vertically 12ft. apart. On the 15th of September, 1873, the 
first girder was ready for the key, and it was found that 
owing to the comparatively high temperature which then 
prevailed the tubes were 2tin. too close, Colonel Flad, 
who had charge of the work of inserting the key 
tubes, then resolved to resort to the use of ice, 
As this was original in bridge building, we make no 


| apology for giving the manner of its employment some- 


what in detail. All the tubes of these two ribs over both 


|halves of the span were wrapped with gunny cloth. 


Boards on edge were placed between the braces on each 
side of the tubes, thus forming continuous lines of troughs, 
in which ice could be placed and the tubes cooled. Pre- 
parations for using the ice were completed on the 16th of 
September at two o'clock a.m.; ten tons of ice were hoisted, 
broken, and distributed over the tubes, the bagging being 
first thoroughly wetted with a hose. During the whole 
night a warm southerly wind prevailed, and, with the tem- 
perature above 60 deg. Fah., counteracted much of the 
effect of the ice. At sunrise the space was still fin. too 
short, but the ice had produced a contraction since sunset 
the day before equivalent to a reduction of temperature 
of 42deg. During the day and all night of the 10th the 
icing was etutiansl, in hopes to finally overcome the in- 
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fluence of the warm weather. By evening the space had 
become reduced, so that to enter the tube a contraction of 
ljin. was needed. At half-past eleven p.m. this was 
decreased to {in., at which it remained until the mornin 
of the 17th. This night also a very warm southerly whet 
wevailed, and cut away the ice as fast as fifty men could 
hoist and distribute it. On the morning of the 17th, there 
being no prospects of a change to colder weather within the 
time to which they were limited, Col. Flad felt compelled 
to order the use of adjustable tubes, which he had wisely 
provided, especially as these were only fitted with a mode- 
rate power of extension of about 14in., so that, should the 
weather continue as it was, they even could not be entered 
after the effects of the ice had disappeared. The lower 
of these tubes were first entered; there was some little 
difficulty with the upper one, but finally both were 
in place, and one end of each tube was readily 
connected by means of its coupling and steel pin. Before 
the other ends could be connected it was necessary, by 
means of screws and clamps, to draw the tubes into correct 
line with the projecting tubes of the opposing ribs. The 
steel pins belonging to these joints were then entered into 
the pin-holes of the tubes, the coupling being left off for 
the time ; the pins held the tube ends in line vertically, 
and the screw clamps kept them from moving horizontally. 
Then the bearing faces were brought together by means of 
the adjustable screws and a slight lowering of the eastern 
ribs by slacking off the main cables. The couplings were 
next readily entered upon the grooves of the tubes, and the 
connection of the lower members completed. Having, by 
means of struts and rods, secured the lower members 
against any tendency to buckle horizontally, the upper 
tubes were entered in a similar manner. The braces con- 
necting the upper and lower members were all put on, 
excepting one set, which could not be until the adjustable 
tubes were screwed out to proper lengths, and the whole 
firmly: strutted and tied together. At ten o’clock p.m., 
September 17th, after sixty-tive hours’ constant work, with 
a force of about sixty men, the first arch was successfully 
connected. Adjustable key-tubes were used in coupling 
up all the remaining ribs. 

We have dealt at such length with this remarkable 
work that we have not space left to say much of other 
bridges of considerable importance commenced, completed, 
or in progresss in the United States in 1874. <A great 
suspension bridge is to be constructed between New York 
and Brooklyn. This will have the largest span in the 
world —1600ft. The towers are now nearly complete. As 
regards harbour work in the United States, very little 
appears to be in progress, but some very fine docks are being 
constructed in New York, at a cost of 100,000,000 _ of 
dollars. The devising and execution of works which 
shall restrain great rivers like the Mississippi within their 
banks in time of floods, appears to meet with nothing 
like the attention which the subject deserves. The con- 
struction of great bridges and certain railway works of 
comparatively minor importance engage all the attention 
that engineers can devote to them, and apart from bridges 
there is very little being done in the United States that 
calls for notice here. We must except the proposed under- 
ground railway of New York and the building for the 
centennial exhibition, both of whichdeserve something more 
than the passing notice which we can alone give them. 
Of the underground railway about four and a-half miles 
are nearly completed, and it is not impossible that this 
section will be opened during the present month. The 
work was conunenced in 1871. It is a double or four-track 
railway, extending from 42nd Street to a great central rail- 
way station, in which terminate the New York Central 
and Hudson River railways, extending to the far west and 
south, and opening up communication with the Pacific 


seaboard. This central station is a remarkable work 
in itself, being 690ft. long, 240ft. wide, and 109ft. 
high to the centre of the arched glass roof. With 


the exception of that portion passing over the viaduct 
on the Harlem flats, the line is everywhere below the level 
of the street, and is covered in with tunneling over as 
large a part of the distance as the grade of the road and 
the grade of the street will admit. On that portion of the 
line which is covered with tunnels, three kinds of tunneling 
have been used. Wherever sufficient headway could be 
obtained arched brick tunnels are used; wherever the 
headway was too small to admit of an arched tunnel, a 
flat top girder tunnel is used ; and where the headway was 
too small to permit the use of the girder tunnel, open 
cuttings, spanned at the street crossings by iron plate 
girder bridges, sixty feet in width, were of necessity re- 
sorted to, The third kind of tunnel referred to is a rock 
tunnel at 92nd Street. The inclines on the line are heavy, 
the sharpest being about 1 in 94. Messrs. Dillon, Clyde, 
and Co., are the contractors, and the work was taken at 
6,395,070 dols., or about £1,278,000, which, of course, 
does not include purchase of land, legal or other ex- 
penses. 

The céntennial exhibition building will be a work of a very 
different stamp, and although it will present no very 
marked opportunities for the performance of remarkable 
feats in engineering, it will be a structure such as the 
modern world at least has never seen. We have already 
athe: a plan showing the very simple arrangement of the 
yuilding. The dimensions ultimately decided upon, and to 
which the structure is now being erected, are as follows:— 
The total length of the building will be 1880ft., or more 
than one-third of a mile. The width will be 464ft. The 
length will be broken by a central transept 416ft. long and 
120ft. wide. The central avenue or nave will be 1832ft. 
long and 120ft. wide between the supporting columns, 
which will be 45ft. high, the roof being of a total height of 
70ft. measured from floor to ridge. The side avenues will 
be 1832ft. long, 100ft. wide, and 5ft. lower than the central 
avenue. The side transepts will have a length of 416ft., a 
width of 100ft., anda height to top of columns of 45ft. The 
central aisles will at the east end be 744ft. long, and at the 
west end 672ft. long; width, 48ft.; height to roof, 30ft. 
The side aisles will be at east end 744ft, and at west end, 
672ft. long; width, 24ft.; height to roof, 24ft. There 
will be a centre space or pavilion 120ft, square on ground 





plan ; height to top of supporting columns, 72ft. ; height 
to ridge of roof, 96ft. The towers over the courts will be 48ft. 
square ; height to roof, 120ft.; while the corner towers 
will be 24ft. square ; height to roof, 75ft. The foundations 
consist of piers of masonry, and the superstructure is com- 
posed of wrought-iron columns which support wrought 
iron roof trusses. We cannot take leave of our American 
brethren without stating that the scheme for a ship canal 
through the Isthmus of Darien is again agitated, and that 
preparations for a new Darien Expedition are being 
rapidly pushed on. Lieutenant Frederick Collins, U.S. 
Navy, has been selected to conduct the explorations and 
surveys. The party will proceed to Aspinwall, and there 
be met by the Canandaigua, or other suitable vessel, 
which will convey them to the mouth of the Atrato river, 
and furnish them transportation by steam launch and 
cutters up that stream to one of its Ae al the Napipi, 
where the work will begin. The object of the expedition 
is to make a more complete and careful survey of the 
Napipi canal route than the limited time already spent on 
it has rendered possible. A careful line of levels will be 
run from the Atrato to the Pacific, and the country be 
elaborately reconnoitred to secure the most favourable 
profile. It is proposed to cross the Napipi with a dam, and 
the location of that and the extent of the basin it will 
cause to be overflowed will be carefully investigated. 
Borings will be frequently made to the depth of the re- 
quired excavation, to ascertain the character of the subsoil 
and underlying strata. The streams relied upon to feed 
the canal will be carefully gauged, and observations made 
to determine the daily rainfall and other meteorological 
incidents. 

For the reasons we have already stated, it is impossible 


adopted at Merthyr Tydfil, namely, intermittent downward 
filtration, either by itself, or as an adjunct to a sewage 
farm. Capt Liernur is pressing his pneumatic system on 
the attention of the English authorities. What is desig- 
nated the Diamond Sewage Process is being carried out at 
Llanelly in Wales by Mr. John S. Anderson. The 
method pursued in this instance is twofold—chemical 
eee a and the pail system being combined. We 
1ave also a Rivers Protection and Manure Company, a very 
desirable institution. Their process is that of Whitthread’s 
patent. By this plan dicalcic phosphate dissolved in an 
aqueous solution of monocalcic phosphate is added to 
the sewage as it flows from the sewers. When 
the whole is well mixed, milk of lime is added in 
sufficient quantity to precipitate all the phosphates, 
care being taken not to introduce an excess of lime. 
The plan is said to have worked well at Enfield, and is 
now to be employed at Tottenham. Several processes for 
the treatment of sewage were shown at the International 
Exhibition at South Kensington last year. On that occa- 
sion Mr. Bailey Denton’s intermittent filtration plan 
answered exceedingly well. The power of a certain area 
of land to purify a relatively large quantity of sewage 
without becoming clogged with impurity is an important 
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even to glance at many civil engineering works — car- | 


ried out on the Continent and in India, New Zealand, and 
Australia. 
ant field for the operations of the civil engineer lying at 
our very doors, we wish to call attention to the fact that 
improvements appear to be still much wanted on our coasts 
which the civil engineer can alone carry out. The loss 
of life from shipwreck is simply disgraceful to our hu- 
manity. It is true that certain disasters are unavoidable, 
but large stretches of coast exist in Great Britain and Ire- 
land which are entirely unprovided with any shelter or 
port of refuge to which a ship may run; while but too 
many of our so-called harbours of refuge are so incomplete 
or so badly designed that it is very difficult for a ship 
caught in a heavy gale to get into them safely in 
broad daylight, while at night the work becomes 
almost impossible. We want, as a nation, more har- 
bours and more lights on our coast. We see with 
pleasure that the Trinity House are making experiments 
in the construction of signal guns for use in fogs, which 
we have spoken of more fully in another place. Improve- 
ments are also pending in the illumination of lighthouses 
which will prove useful. The most important innovation, 
perhaps, has been the i a of Sir William Thomson’s 
system by the Belfast Harbour Commissioners. Under this 
itisalmost impossible that confusion can exist as to the name 
of a light. It has been applied in the first instance to the 
lighthouse on the Holywood Bank in the Belfast Lough. 
The apparatus, which was constructed by Mr. James 
White, of Glasgow, consists of a train of wheels carrying 
eclipsing screens, three of which are carried round the 
light once in about eleven seconds, Of these two are 
narrow, and one about twice as broad as one of the narrow 
screens, and by means of them two shorteclipses and one long 
eclipse are given, The three are placed close to each other, 
and arranged in such a way that an observer sees two 
short eclipses and one long one or, as they are read in the 
Morse telegraph alphabet, dot, dot, dash ; then a consider- 
able interval of uninterrupted light—about six seconds— 
then dot, dot, dash again, and so on. It is by variations 
in the arrangement of dots and dashes—that is short 
eclipses and long eclipses—that Sir William Thomson 
proposes to distinguish between lights. And now taking 
leave of the larger and more prominent works of the civil 
engineer, let us consider what has been done and yet 
remains to be done in the really gigantic task of cleansing 
our towns and our rivers. Ina word, what has been the 
history of sewage engineering in the past year? what is 
it likely to be in 1875? 

The progress made with regard to the sewage of towns 
is still very slow, although there are indications that the 
present state of things will not long continue. Lord 
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Warwick’s farm in the neighbourhood of Leamington | 


seems to be doing well. The crops are said to be exceed- 
ingly fine. Mr. Hope has had some legal conflicts with the 
Romford Local Board of Health, these authorities having 
failed to supply that gentleman with the stipulated 
quantity of sewage for his farm. It would seem that Mr. 
Lope finds a positive value in sewage, or he would never 
ask the Court of Chancery to compel the Romford autho- 
rities to give him more of it. Mr. Hope pays a good price 
for the sewage of Romford, and the local authorities ought 
to fulfil their bargain. We trust they will. The Lodge 
Farm at Barking continues to be fructified by sewage 
diverted from the great main drainage sewer of the 
Metropolitan Board. This enterprise is superintended by 
Mr. Morgan, on behalf of the Metropolis Sewage and 
Essex Reclamation Company, who hold the concession of 
the northern sewage of London. The Phosphate Sewage 
Company also carry out their process on this farm, Some 
fine crops are grown, both by Mr. Hope, at Romford, and 
by Mr. Morgan, at Barking. The warm Sewage 
Company are also treating the sewage of Hertford. Bir- 
mingham has been trying the lime treatment, and also 
General Scott’s lime and cement process. The General 
Sewage and Manure Company are operating at Coventry, 
using sulphate of alumina and milk of lime. At Leices- 
ter lime is used, aided by a filter bed. Leeds, which had 
some very good results with the A B C process, has seen 
fit to adopt another plan, being a mode of precipitation 
patented by Mr. Goodall. Setinen, having got into 
trouble with the lime process, is adopting irrigation. The 
Doncaster authorities are doing the same thing. Mr. 
Bailey Denton continues to advocate the system which he 


Before we turn our attention to an all-import- | 





fact, and was well demonstrated on that occasion. Mr. 
Peregrine Birch gives similar evidence with regard to 
heavily sewaged land at Walton-on-Thames. But we 
apprehend very much depends on the perfect aeration of 
the soil, which Mr. Bailey Denton is careful to obtain by 
means of thorough under drainage. This gentleman’s 
method has been adopted at Kendal and at Reading, in 
addition to Merthyr'Tydfil The Native Guano Company 
have been rather quiet during the past year, not even 
putting in an : oe at South Kensington. They state 
they have sold 4260 tons of “native guano,” for which 
they have been paid in cash to the amount of £14,398. In 
this respect they appear to transcend all other precipitation 
companies. 

An original mode of dealing with the sewage question 
was attempted by the Brentford Board of Guardians in 
May last. We fancy the effort was a failure. The guar- 
dians, as the rural sanitary authority, were served with 
a notice by the Thames Conservators to discontinue the 
discharge of sewage or other offensive matter into the 
river Crane, one of the tributaries of the Thames. The 
guardians thereupon gave notice to the inhabitants of the 
rural district to discontinue the use of all sewers and 
drains connected with the river. This is certainly a mode 
of cutting short the sewage problem which has not been 
contemplated by the Legislature. As a matter of course, 
the sewage question was debated at the meetings of the 
Social Science Association at Glasgow and the British 
Association at Belfast. The subject also received special 
attention at the,district and other meetings of the Asso- 
ciation of Municipal and Sanitary Engineers. Certain 
phases of the sewage question were earnestly discussed 
in November last at a meeting in London of the Farmers’ 
Club. About the same time an outbreak of fever at 
Over Darwen drew attention to the perils of sanitary 
neglect. Typhoid fever has caused much anxiety of late, 
and sometimes visits towns that are to all appearances 
thoroughly drained as well as those that are miserably 
deficient in sanitary appliances. In the former instance 
the evil is generally traced either to some contamination of 
the water supply or to the escape of sewer gases into dwell- 
ings. The ventilation of sewers is undoubtedly a question 
of very grave importance, and it frequently happens that 
the danger is imminent in the better class of houses. 
Among the discussions on the sewage question we should 
also mention that which took place very recently at the 
Society of Arts relative to the pollution of rivers. Dr. 
Lyon Playfair, who presided, expressed his confident 
opinion that the existing evils are capable of being dealt 
with. Concerning Richmond, we are glad to find that 
there is a probability of something being done to meet the 
requirements of the Thames conservators. It is under- 
stood that the conservators will require the effluent water 
to be in conformity with a standard which has been 
specified by Dr. Letheby. Looking to another part of 
the kingdom, we also rejoice to see there is some 
chance of the city of Dublin being delivered from 
On the general 
question of river pollution it is pretty clear that something 
like real action is impending. It is understood that the 
authorities of the Local Government Board are preparing 
a bill “to deal with the question of the purification of 


| rivers.” There is also significance in the fact that Sir 


John Hawkshaw has just been appointed a Royal Commis- 
sioner to inquire into the pollution of the Clyde, and to 
report on the best means of remedying the present pol- 
luted state of that river. The enormous mortality of 
Glasgow affords one pressing reason why the state of the 
Clyde should receive special attention. But we are in- 
clined to look upon Sir John Hawkshaw’s commission as 
having a bearing on the whole question of river 
pollution. 

The extension of the constant service in the supply of 
water by the London companies has been somewhat rapid 
during the past year. In January the directors of the 
East London Company gave notice to the Metropolitan 
Board of their intention to give a constant supply of water 
to districts in Bethnal-green, Spitalfields, and White- 
chapel. The board resolved “that no action be taken 
with regard to such notice.” Such has been the fate 
of every such notice sent to Spring-gardens. The 
water companies are apprised that the board “have 
no objection to offer.” The board are neither pleased 
nor displeased, but let the water companies do as they 
like. The defence of the board appears to be this—that 
the “ water regulations” confirmed by the Board of Trade 
under the latest Metropolis Water Act require the house- 
holder to put up fittings of an unnecessarily expensive cha- 
racter; still we find the constant supply being carried out 
through various parts of the metropolis, and nobody seems 
aggrieved. The East London Company have completed 
the extension of the constant system in a considerable part 
of their densely-populated area, and are gradually bringing 
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their entire district section by section under the same 
system. The West Middlesex are giving a constant supply 
to a number of houses on the application of the owners, 
and are said to be fully prepared to extend the constant 
supply when called upon. The New River Company are pro- 
ceeding in the same direction. The Kent Company are now 
giving a constant supply of water to a portion of their dis- 
trict principally situated in Deptford and Plumstead, and 
comprising about 5400 houses, The Grand Junction Com- 
pany have formed a high service reservoir near Kilburn, to 
contain 6,000,000 gallons for constant supply. The Lambeth 
Company are giving constant supply by means of stand- 
pipes, in courts and alleys. In houses otherwise situated 
the alterations in house fittings according to the regula- 
tions of the Board of Trade are being gradually effected as 
occasion offers, and are carried out in all new buildings. 
The constantly charged mains of the London water com- 
panies now extend through 666 miles of streets, and the 
companies are ready to affix hydrants when the local autho- 
rities require them to do so. After experiencing consider- 
able difficulty, and with some amount of delay, the South- 
wark and Vauxhall Company have completed their covered 
service reservoir at Nunhead, to contain 18,000,000 
gallons, and are now laying the mains for carrying a 
more abundant supply into Bermondsey and Rother- 
hithe. It is to be hoped there will be no more 
“water famines” in that part of the company’s dis- 
trict, and that there will be a due supply of water 
on the occasion of fires. On the latter point we are 
still rather doubtful, as the proprietors of large warehouses 
are small consumers of water, except in case of fire. 
When a conflagration breaks out, the supply pipes are too 
small to feed the engines, and although the premises may 
be at the river-side, the Thames may be at low water, and 
consequently hard to get at. Unfortunately, no Act of 
Parliament will insure constant high water on the river, 
and it is necessary, therefore, that our artificial appliances 
should be as complete as possible. The capital expended 
by the London water companies now exceeds £10,400,000. 
In 1868 it was about £8,770,000. The average daily 
supply was then 99,000,000 gallons. The actual daily 
quantity supplied in November last was 111,277,000 
gallons. In July, the daily average was as high as 
127,563,000 gallons. The companies may legally draw 
110,000,000 gallons daily from the Thames alone. The 
supply from other sources is subject to no legal restriction, 
and practically is very large. Thus, in July, the daily 
supply from the Thames was 70,563,000 gallons, and from 
other sources 57,000,000 gallons. The prevalent notion 
that Londoners are always drinking Thames water im- 
pregnated with sewage cannot thus be altogether true, 
seeing that so large a portion has nothing to do with the 
Thames. The total number of houses supplied is 514,000, 
and the population 3,686,000. There are 114 steam engines 
employed in raising the water, and their united power is 
13,216 horses, The water rents exceed £1,091,000 a year. 
It will be seen that the capital of the water companies 
somewhat exceeds that of the gas companies; but the 
water rental is less than one-half the gasrental. Of course 
the gas companies incur a far greater outlay for working 
expenses than occurs in the case of the water companies. 
Sut the companies that supply water are a tempting mark 
for attack as well as those that supply gas. In the last 
session of Parliament a bill was brought forward by Colonel 
Beresford, “ for making more effectual provision for a con- 
stant supply of water, and for the protection of life and 
property against fire in the metropolis.” The bill was lost 
through a want of attention to standing orders. It was 
introduced as a public bill, and ordered for second reading. 
But on being printed it was found to bear the aspect of 
a private bill. The proper notices for a private bill had 
not been issued, and the opponents of the bill urged that 
the standing orders in this case ought not to be dispensed 
with. The objection was allowed, and the bill had to be 
withdrawn. This time the omission has been rectified. 
Due notice was given in November, and next session we 
shail probably see a fight over the water question. The 
bill is especially favoured by the Society of Arts. It pro- 
poses the transfer of the undertakings of the water com- 
panies to a Royal Commission, each shareholder to receive 
a perpetual annuity equal in amount to the annual divi- 
dend paid to him on the average of the five preceding 
years. Her Majesty’s Treasury is to guarantee the pay- 
ment of the annuities ; but in the event of a new munici- 
pal authority being created for the entire metropolis, that 
wuthority is to undertake the guarantee. It is to 
be incumbent on the commission to combine the 
sources of supply and the works of the several com- 
vunies, “as far as physical conditions admit.” This 
imitation is obviously needful, so far as the “sources” 
are concerned, as it would be certainly difficult to 
combine the Kent wells with the Thames at Sunbury, 
or either of these with the head waters of the New 
River. In regard to the works of the companies, the pro- 
position is good enough, except that to a certain extent it 
is already accomplished. Communications between the 
mains of some of the water companies already exist, but 
we believe are not in operation, though they could be made 
to act in the event of an emergency. A mingling of the 
waters of the companies would be undesirable at present, 
as affecting the analysis of the supply. The Kent might 
have to bear the blame of the Southwark, or the Middlesex 
might be taken to task for the faults of the Chelsea Com- 
pany. With regard to this last-named company there has 
een a great outcry of late, consequent on the exceedingly 
turbid and foul condition of the water supplied to its dis- 
trict. As certain fashionable quarters of the metropolis were 
thereby affected, the question became the more serious, or 
at least it became more prominent. Major Bolton, the water 
examiner under the Local Government Board, was on the 
alert, and came down upon the company with commendable 
promptitude, pea had made more filter beds, as he had 
advised, but in so doing they had deprived themselves of 
their impounding and subsiding reservoirs. Hence they 
had to take the water from the Thames day by day as 
they found it. The intake of the company being just 
below the mouth of the river Mole, the quality of 





their water was affected by the character of that 
stream, which is always extremely muddy in wet 
weather. In 1873 the company brought a bill into 
Parliament for removing their intake higher up, but a 
storm of indignation was raised against the proposal 
to embank a reservoir on the shore opposite Hampton 
Court Palace. Moved by esthetic considerations, the 


House of Lords threw out the bill, intake, reser- 
voir and all. Another kind of storm being raised, 


the peccant company have resolved to go before Parlia- 
ment with another bill in the coming session, to remove 
their intake above the Mole and the Rye, and to construct 
reservoirs where they will not destroy any picturesque 
scenery. Butas the proper notices have not been given, 
Parliament will be asked to suspend the standing orders 
so as to make way for the bill. Possibly both Lords and 


| Commons would rather suspend the standing orders than 


drink sewage, so we may hope the bill will pass. The cost 
of the new works is estimated to exceed £100,000, 

During the past year the monthly reports of Major 
Bolton, the water examiner to the Local Government 
Board, have afforded much valuable information. They 
are less alarming, but more useful than the “ previous 
sewage contamination reports” of Dr. Frankland. It is to 
be regretted that Major Bolton’s reports appear in a form 
which renders them scarcely available for ordinary publica- 
tion. Some of our contemporaries consider these reports 
“ stereotyped,” which they are not. Others seem to shudder 
at the figures, and so consign the document to the waste- 
paper basket. The reports are really very good, and if it 
were possible for the fresh matter to be distinguished 
from the old without any trouble, we have no doubt they 
would be extensively quoted. The Registrar-General gives 
Dr. Frankland a lift by inserting a kind of synopsis of the 
doctor’s monthly water report in the body of the weekly 
register. But for this aid, even Dr. Frankland might be 
left out in the cold. It is a striking fact that Glasgow, a 
city supplied with water on what we may call the Frank- 
land system, Loch Katrine being the source and the daily 
volume enormous, is nevertheless alarmingly unhealthy. 
The deaths in Glasgow have lately exceeded the births. 
On the death-rate question there has been lately a vehe- 
ment controversy, with the Registrar-General on one side 
and Dr. Letheby on the other, the latter asserting that the 
mortality as given in the Registrar-General’s returns is 
illusory, inasmuch as all the modifying causes are not taken 
into account. Upon the whole, we are inclined to believe 
that the Registrar-General is sufficiently right for all 
practical purposes, and such we apprehend will be the 
judgment of the British public. Another feature connected 
with the water supply is that of the drought in the past 
year. The remarkable deficiency in the rainfall from 
November, 1873, and for many months subsequently, has 
brought into prominence the importance of economising 
and systematising the water supply of the whole country. 
On this subject Mr. Bailey Denton has offered some valu- 
able suggestions, and has published a considerable amount 
of useful information. 

The years 1872 and 1873 were remarkable for the in- 
ception of startling schemes in regard to the production of 
gas. 
battles that took place over the ordinary gas supply. 
at a high price has a naturally exciting effect on the 
local authorities—that is to say, where the local authorities 
do not themselves supply the gas. In London this question 
is made particularly prominent by the publicity consequent 
on the process of “ revision.” Three of the London com- 
panies are so circumstanced that if they require to raise 
their prices above a certain standard they must go before a 
public tribunal in order to gain permission for that purpose. 
The tribunal consists of three commissioners appointed pro 
tem. by the Board of Trade. Not only are the companies 
heard in their own behalf, but the Metropolitan Board of 
Works, or the Corporation of the City, or both, have the 
power to come before the Revising Commissioners and 
oppose the application. The three metropolitan companies 
who are placed under this peculiar system are the Char- 
tered—by an Act passed in 1868—and the Imperial and 
South Metropolitan—by Acts passed in 1869. In 1873 
the Chartered alone applied for power to raise its price, 
and this was the first application of the kind. Notwith- 
standing the opposition of the Metropolitan Board and the 
Corporation, the company obtained power to raise its price 
for 16-candle gas from 3s. 9d. to 4s. 4d. per 1000ft. — Last 
year the Chartered again applied for power to charge more 
than 3s. 9d., and succeeded in carrying the price as high as 
5s. To make matters worse, the Imperial Company asked 
for revision in 1874, and obtained power to charge 4s. 8d. 
instead of 3s. 9d. for 14-candle gas. In giving an account 
of the metropolitan gas question a year ago, we remarked 
that the then enhanced price of gas, and the prospect of 
still further increase, had caused so great ‘an agitation 
as to bode some serious result. Our words were these :— 
“Tt is quite possible that the fresh impetus thus given to 
the gas agitation will bring about an important crisis in 
the history of the London gas companies.” This expecta- 
tion has been signally fulfilled. The Metropolitan Board 
and the Corporation have united their forces in order to 
bring the question of the London gas supply to a practical 
issue. Although it is strenuously asserted that the Acts of 
1868 and 1869 have not tended to the benefit of the con- 
sumer, it is fair to observe that the rise since 1872 has not 
been limited to those companies that are under the law of 
“revision.” Thus, in 1873 the Independent raised its 
price fully 10 per cent.; and the London, the Pheenix, and 
the Surrey Consumers’ as much as 20 per cent. These 
enhanced prices continued during 1874. With the open- 
ing of the present year we have the Chartered and the 
Imperial dropping to 3s. 9d., neither of these companies 
having asked for any fresh revision. The magnitude of the 
gas question is one of singular interest. In 1869 the 
metropolitan gas companies had a_ total capital of 
£7,828,844, they carbonised 1,171,588 tons of coal, and 
they sold 9,885,857,000 cubic feet of gas, for which they 
received £2,036,951. In 1873 their capital had risen to 
£10,163,873, and the coals carbonised amounted to 
1,430,937 tons, the gas sold being 12,082,673,000 cubic 
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sum received was £2,491,366, the gas 
rental having thus increased 22 per cent. in four years. 
The accounts for 1874 will Sockitees show a continued 
increase, and we may reckon that the present consumption 
of coal by the London gas companies exceeds 4000 tons 
per day. As this is the year’s average, of course the daily 
consumption in the winter season must be still greater. 
Of the enormous total, the Chartered Company takes about 
one-third. Now that the gas interest of the metropolis 
has risen to such a magnitude, it is well to remember that 
it has grown by degrees, and amid conflicts and risks 
which constitute some claim to consideration. The parlia- 
mentary struggle of 1875 will be a costly one for the com- 
paniesas well asfor the ratepayers. In November SirCharles 
Adderley, as President of the Soard of Trade, received a 
deputation, headed by Mr. James Beal, proposing certain 
measures in reference to the metropolitan gas supply; 
and on the same day Sir Charles addressed a letter, by the 
hand of Mr. Farrer, to Mr. Beal, in reply to a note 
received from the latter gentleman the day before, and 
also in reply to the statements of the deputation. Sir C, 
Adderley’s epistle, signed by Mr. Farrer, is likely to he 
memorable in the history of the metropolitan gas question, 
It distinctly contemplated a transfer—on the terms of a 
fair purchase—of the undertakings of the gas companies to 
a municipal authority. In the meantime,a general amalga- 
mation of the companies was hel | to be permissible, provid- 
ing the terms on which any future purchase should be made 
were at once fixed. Mr. Farrer also intimated that any fur- 
ther capital required had better be raised on loan, so that 
the consumer might not be taxed by heavydividends. Notice 
from some unknown quarter was given immediately on 
the appearance of this letter, for the introduction of a bill 
embodying all the salient features thus sket« hed out. The 
notice specific d that the bill might be brought in on motion 
and not by petition. According to present appearances, the 
former plan will bé aduptea, though of course it is impos- 
sible to tell whether or not the bill will ever make its 
appearance at all. It is such a bill as the Soard of Trade 
might itself bring forward, but an intimation has been 
given in that quarter that the -iovernment are not dis- 
posed to bring in a bill on the metropolitan gas question 
in the coming session. No doubt it would be a wise thing 
to settle the covernment of the metropolis first, an enter- 
prise on which Mr. Beal and Lord Elcho are trying their 
hands. Mr. Beal is always persuading some unfortunat 
celebrity to take up this troublesome subject, and so 
we are to have one more Dill next for giving 
London one grand system of municipal government, 
the main idea being an extension of the Corporation 
of the City over the entire metropolitan area. The 
Corporation object to be “extended,” and the vestries 
object to be extinguished. Whether or not any new com- 
prehensive municipality for all London will come into exist- 
ence speedily or at any period short of a very remote date 
is, of course, uncertain; but in the meantime there is a 
great amount of talk about the gas question, and most like ly 
there will be something done in relation to it by the Par- 
liament of 1875. The Metropolitan Board of Works and 
the Corporation of the City, conjointly, bring in three bills 
on the subject, one for the purpose of buying up the gas 
companies, another for the purpose of competing with 
them, and a third for the purpose of regulating them. 
Parliament will be asked ld 


to take its choice. In addition, 
the Chartered Company have a bill of their own, the 
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Imperial have another, the Phoenix have one, and s 

the Commercial. In all there are eight bills, some dealing 
with the whole question and some with part. We pity 
select committee to whom all these schemes will be re- 


ferred, and upon whom a legion of lawyers and professi 
witnesses will precipitate themselves. But where are the 
gentlemen who have been going to revolutir 
manufacture? What has become of the patent g 

the air gas, and the Kromschroder and the New gas, 
and Mr. Isham Baggs, and sundry other parties! Some, 
no doubt, are still trying their best, and we shall hear of 
them again. One has been heard of lately down at Green- 
wich, blowing up part of the branch low level sewer of the 
Metropolitan Board, and smashing a considerable number 
of windows. Sundry gas devices were also shown at the 
International Exhibition ; but the shares of the London 
gas companies are still at a considerable premium, and it 
will cost a good round sum to buy them all up. 

In mechanical engineering nothing very remarkable 
was accomplished in 1874. Inventors gave the world 
no mechanical combination very new in itself or con- 
taining promise that it would materially influence any 
department of constructive art in the future. We do not 
mean to say that certain inventions possessing more or less, 
but at all events some interest, were not originated o1 
developed, but such inventions in nearly all cases applies 
more to matters of detail than to anything else. Our marine 
and locomotive engines and boilers are at the end of the year 
just what they were at the beginning. For the only approach 
to anything startling we are indebted to Mr. Griffiths’ 
introduction of tunnels for leading the water to screw- 
propellers. The results he has obtained with his models 
are remarkable and full of promise, but they have yet to 
be confirmed by experiment on a large scale. Messrs. 
Harland and Woolf's variable level screw-propeller has 
proved eminently successful ; but as it was invented before 
1874 it is not necessary to say much about it here. In 
milling an apparently valuable improvement has been in- 
troduced, of which we shall have more to say. _It consists 
essentially in sliding the whole frame carrying the mill- 
stones so as to tighten the driving belt. 

If we ask ourselves in what department of mechanical 
engineering is improvement most required, we could name 
several; but their interest is lost, swallowed up, as it were, 
in that which attaches to two subjects of vital importance 
to the community at large. These are the working of our 
railway traffic, and the prevention of disasters at sea. 
Even while we write the world of Great Britain can talk 
of little else but the two deplorable calamities which have 
marked the termination of the old year. Scarcely have we 
learned that thirty-four persons have been killed and some 
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near Oxford, when we are informed that the Cospatrick 
emigrant ship has been burned at sea, with, apparentl 
the loss of some 300 lives. If it could be shown that such 
calamities were inevitable and beyond human control, we 
should be compelled to bow our heads in sorrow that such 
things should be. Firmly believing, however, as we do, 
that it is possible for the mechanical ee Say 
prevent a large poe of the railway accidents which 
are the disgrace of our system, and to provide means of 
insuring increased safety to our ships, and to their crews and 
passengers, we cannot rest content to regard a collision, 
a derailment, or the burning of a ship at sea, as things 
inevitable. 

As regards the prevention of railway accidents, it is not 
difficult to point out what the engineer has to do. He 
must either devise new mechanical combinations which 
will confer increased safety on railway passengers and rail- 
way servants; or he must, when it lies in his power, adopt 
those which are already available for use. In 1874, besides 
a very large number of accidents of moderate severity, two 
typical calamities occurred with results almost unpara- 
lleled in this country. The first was the Norwich collision, 
the second the Oxford derailment. As regards the first, 
there is no room whatever to doubt that if the engines had 
been provided with efficient head-lights, and the trains with 
continuous brakes, there would have been no accident. Can 
it be shown that any objection exists to the use of agood lamp 
on the front of an engine? The answer must be that there 
is really not one. The powerful head lights used in 
America are, we are told, absolutely indispensable. They 
enable a driver, on a dark night, to see cattle or other 
obstructions on the track in time to pull up his train in 
many instances; and American engineers tell us_ that, 
although these lamps will not always prevent accidents, 
they do materially reduce their number. The expedient 
is so simple and inexpensive, and so totally free from 
objection, that no forcible axyrument can be used against 
its adoption. If it is argued Ghat better lamps than are 
now used are not required, we may reply by pointing out 
that two accidents, one of the utmost severity, and the 
other not unimportant, would have been avoided in a 
single year if the engines had carried head lights, 
deserving the name. We refer to the Norwich and 
Elstree accidents. In the latter case, it will be remem- 
bered, the driver of a passenger train ran into a blind 
siding because he could not see how the points were set. 
Again, platelayers and others are frequently run over at 
night or in fogs, simply because they have no adequate 
intimation of the approach of a train. This danger 
would cease to exist the moment an efficient head light 
was introduced and adopted. As regards continuous 
brakes, it is folly to urge that there is none in existence 
that can be depended upon; and we have never heard any 
other objection worth much attention brought forward. 
The truth is that directors refuse continuous brakes because 
they cost money. There is no reason to doubt that 
for a long period directors really had sound arguments 
against continuous brakes; but time has not stood still, 
and the practice of Continental and American engineers 
has demonstrated that continuous brakes of perfect effi- 
ciency can be purchased as freely, and with as much 
certainty that they will dowhat they propose todo as somany 
vortable engines or chaff-cutters. Continuous brakes have 
tes articles of commerce, and the travelling public, that 
is to say nearly all the inhabitants of these islands, are 
very rapidly becoming alive to the fact; and directors 
already find that arguments which they once used with 
great success in favour of a do-nothing policy are becoming 
effete and obsolete. We do not dispute thatit will in the first 
instance press rather heavily on railway companies to 
adopt an improvement which represents a considerable 
outlay of money. But our great railway companies are 
fairly prosperous, and can well afford to resort to the best 
mechanism that can be devised in connection with rolling 
stock. It must not be forgotten that the cost of a single 
great accident represents more than would have sufticed to 
fit continuous brakes all over a line. Take, for example, 
the Norwich collision. It has been rumoured that this 
accident will cost the Great Eastern Company from first 
to last over £100,000. Whether this be true or false, as 
regards the precise amount, is of little consequence. Re- 
garding the question from the most sordid point of view, 
it is evident that it would be a direct source of economy to 
railway companies to spend money—even lavishly—in pro- 
moting safety. Here, then, is one field in which mechani- 
cal engineers can find ample employment during the 
ensuing year. 

As regards the Oxford accident, something might be 
said which we shall leave unsaid until the inquiry now pro- 
ceeding has concluded. But—supposing, as seems to be 
generally admitted, though it is not yet proved, that the 
tire of a wheel supporting a third-class carriage next the 
engine broke while the train was running at about thirty- 
five miles an hour over an embankment, and that as a con- 
sequence the greater portion of the train left the rails and 
ran down the embankment and was broken to pieces, with 
consequences already but too well known — we assert, 
without the slightest hesitation, that no verdict of a 
coroner’s jury, and no evidence that can be adduced, 
will affect the fact that the so-called accident was 
strictly, and in the fullest possible sense of the word, 
prevéntible. Let us deal with this point step by step. 
The first question asked by a section of the public who 
know a littleabout railway matters, is why did the tire break ? 
and they are immediately provided with various solutions of 
the question by another section of the public who know, or 
think they know, a little more about railway matters. 
The coroner’s inquiry may elicit the fact that there was a 
flaw in the tire, or that the metal was of bad quality. If 
there was a flaw, we shall be certain to hear that it was 
invisible—a point which very few persons will be likely to 
dispute, because it is to the last degree improbable that any 
rolling carriage superintendent would send out a faulty tire 
if the defect was perceptible. We trust that the truth on 
which we shall insist presently, may not be lost in the cloud 
of legal dust which it is ible to evoke from a witness 
box on this point. We have ourselves little hesitation in 





stating that the breaking of this wheel was due wholly to 
the effect of frost which operated in this way. In the first 
place, it rendered the substructure of the road hard, de- 
prived it of resilience, and increased the effects of any 
shock. In the second place, it tightened a tire, already 
tight, on an inelastic type of wheel body, and therefore 
augmented the tensile strain, and finally it rendered the 
metal of the tire brittle. It has often been stated that 
frost has no effect on the strength of iron, but this view 
has been abandoned long since by railway men, who know 
by bitter experience that it is not true. So familiar are the 
Swedish officials, for example, with this fact, that the speed of 
trains is not allowed to exceed about twenty-five miles an 
hour during winter. Just now we cannot go deeply into this 
question however; we shall content ourselves with 
quoting here the conclusions arrived at by Mr. Sandberg, 
an accomplished rail inspector, as the result of some 
elaborate experiments which he conducted to determine 
the effect of cold on rails. “ From these experiments,” 
writes Mr. Sandberg, “I am led to draw the following 
conclusions:—(1) That for such iron as is usually em- 
ployed for rails in the three principal rail-making countries, 
Wales, France, and Belgium the breaking strain, as 
tested by sudden blows or shocks, is considerably in- 
fluenced by cold, such iron exhibiting at 10 deg. Fah. 
only from one-third to one-fourth of the strength 
which it possesses at 84 deg. Fah.; (2) that the duc- 
tility and flexibility of such iron is also much af- 
fected by cold, rails broken at 10 deg. Fah. showing an 
average permanent deflection of less than lin., whilst 
the other halves of the same rails broken at 84 deg. Fah. 
showed a set of more than 4in.”* 

Let us assume, then, that the railway company were so 
far blameless, and that to the influence of frost the fracture 
of the tire was due. This in no way diminishes the re- 
sponsibility of the company. Tires always have broken. 
It is very improbable that iron or steel exposed to 
such rude shocks as they undergo can ever be pro- 
duced of such a quality that they will not break. But 
it is in the power of every railway company to use 
wheels and tire fastenings of such a character that no harm 
will follow if the tire does break. It is not the fracture of 
the tire that does the mischief ; it is the fact of its leaving 
the wheel. There are several systems of tire fastening 
well known and extensively used which effectually prevent 
the tire from coming off; and wheels so made have been 
run for long distances with broken tires without trouble 
or risk. Let us, then, divest this Oxford accident of all 
perplexity, and say at once that it would not have occurred 
at all if the tire had been properly secured to the wheel; 
that to so secure a tire presents no difficulty whatever, 
and that railway companies cannot sang ignorance on 
this point, as it has been forced upon them over and over 
again by Government inspectors acting under the Board of 
Trade. In Captain Tyler’s last report on railway accidents 
for 1873, quite recently published, we find two whole 
pages devoted to this one question of fixing tires, and 
urging again and once again arguments that he has already 
brought before railway companies. No fewer than nine 
accidents from broken tires occurred in 1873, while 
Captain Tyler shows that experience acquired on 
some lines over a_ period of twelve or thirteen 
years, has proved that if a tire is properly secured, 
no evil effects can ensue even on its total fracture. We 
leave our readers to determine for themselves the true 
character of the position in which a board of directors will 
find themselves if disastrous accidents result from the 
neglect of an obvious precaution in the construction of their 
rolling stock. Let us, however, not be supposed to assert 
that there is such a thing in existence as a perfect railway 
wheel. On the contrary, while we hold that perfectly 
safe wheels are to be had in abundance, we would urge 
upon mechanical engineers the desirability of producing 
wheels possessing more elasticity and less susceptible to 
changes in the weather than any of those now in use. 
What direction improvement is to take remains to be 
seen. A very pn a wheel is coming into use in the 
United States; we allude to Allen’s paper wheel, which is 
said to be less susceptible to the influence of the weather 
than wood wheels. We have not space to describe this 
wheel here. Improvements in the means of coupling our 
railway carriages are also much wanted. The subject is 
now attracting a good deal of attention in the United 
States; andalthough the construction of American carriages 
is very different from that of our own, the matter possesses 
a good deal of interest for railway men in this country. 

We are compelled to glance but very briefly at another 
feature in railway working in which improvement is 
urgently demanded. The existing system of signalling, 
although so much has been done to render it effiecient, is 
still very defective in many points; but in one it is espe- 
cially faulty. Engine-drivers and guards have to depend 
solely on a single sense — that of sight — for a know- 
ledge of the position of a signal; but many of our 
signals are placed so high above the line that on 
a foggy night it is impossible for a driver just 
beneath to say what they denote. Captain Tyler and 
other Government inspectors have repeatedly called 
attention to imperfections of this kind in signalling 
apparatus. The difficulty might be got over by so con- 
structing signals that it eal be impossible to run past 
them when at danger without sounding an alarm on the 
engine. The apparatus required is so simple and inex- 
pensive, that no difficulty stands in the way of its 
adoption, 

Can mechanical engineering do nothing during the 
coming year to avert such catastrophes as the burning 
of the Cospatrick? The problem is one by no means 
so easily dealt with as those connected with railways which 
we have just handled. Yet there is reason to believe that 
skill, energy, and inventive talent enough exist among the 
members of our profession to devise means by which a 
fire can be extinguished on board ship, or delayed in its 
progress until the passengers and crew can de with 
some prospect of saving their lives. We see with pleasure 
that earnest attempts are being made to improve on 


* “Tron and Steel,” by M. Styffe. 








the old-fashioned lifeboat as fitted to ships, and this 
is a step in the proper direction. A new lifeboat has 
been invented by Mr. Wright, an experienced boat- 
man in the coastguard service, which possesses apparent 
several advantages over existing lifeboats. One is that it 
is really self-righting, and another that the bow and stern 
are materially lowered, by which the windraft is reduced. 
The Berthon collapsing lifeboat is again being inquired 
after, one of large dimensions having boom sup lied to the 
Faraday cable ship. Its great advantage is that it occu- 
pies little or no space on board ship, and is ready at a 
moment's notice. Life-rafts are also having a fair trial. 
With all this, however, there is still a fine field for the 
exercise of well-trained minds to be found in scheming 
appliances to promote the safety of ships and lives at sea. 
As regards the work of the mechanical engineer in con- 
nection with the manufacture of iron, something has to be 
recorded. We have spoken so fully and recently of the 
Crampton rotary furnace, that we shall say little upon it 
here, except that some results have been recently obtained 
from its operation on Cleveland iron which appear to 
,ossess enormous importance. We shall place the facts 
vefore our readers the moment the proper time arrives. 
Whilst the Danks process has not been generally successful 
in the North of England, it is a noteworthy fact that in 
North Staffordshire the system is not found fault with. 
On the contrary, it is there spoken of with more satisfac- 
tion as the year closes than at any previous time. Our 
readers are not without information that, during most of 
the twelvemonth, there has been a plant of six Danks’ 
furnaces at the Ravensdale Ironworks of Messrs. Heath 
and Sons. This plant is now being increased to ten 
furnaces. Early in September the mill and forge managers 
of South Staffordshire went to the Ravensdale Works to 
see what was being done. These practical men pronounced 
the quality of iron produced by the rotary furnace as much 
superior to that which could be obtained from the similar 
pig iron by the hand furnaces. Exclusively North Staf- 
fordshire pig was melted, and it was thrown cold into the 
furnace. So recently as the middle of November, a much 
more noteworthy visit was paid to the Ravensdale Works. 
The senior proprietor, Mr. Robert Heath, M.P. for Stoke- 
upon-Trent, wishing to show his fellow members upon the 
Council of the Iron and Steel Institute what he was doing 
with Danks’ furnaces, invited them to visit him at his 
residence, Biddulph Grange, near Congleton, The invita- 
tion was accepted by Dr, Siemens, London; Mr. Edward 
Williams, Middlesbrough ; Mr. R. Cassels, Glasgow; Sir 
James Ramsden, Barrow; Mr. J. T. Smith, Barrow ; Sir 
John G. N. Alleyne, Butterley; Mr. G. J. Barker, 
chairman of the South Staffordshire Iron Trade; Mr. 
E. Fisher Smith, Dudley; Mr. William Whitwell, 
Stockton ; Mr. Daniel Adamson, Hyde; and by the 
Secretary of the Iron and Steel Institute. The party 
of inspection was increased at the works by the Duke 
of Sutherland, a member of the Chatterley Iron Com- 
pany, North Staffordshire; by Mr. Udall (Stainer and 
Co.); by Mr. C. J. Homer, manager of the Chatterley 
Company ; and by other gentlemen immediately connected 
with the manufacture of iron. Mr. Heath has spared no 
expense in the making of all his arrangements as complete 
as possible. Nowhere in this country is the process to be 
seen to greater advantage than in North Staffordshire. 
Those arrangements will be facilitated by the adaptation 
of the reversing principle to the rolls at which the slabs, 
when removed from the steam hammer, are broken down 
to puddled bars. At the Ravensdale Works the puddled 
bar is converted into merchant iron, hoops, and boiler 
plates of best North Staffordshire quality. Whilst the 
a of iron by the Danks process is, at Messrs. Hop- 
ins, Gilkes, and Co.’s works, costing £1 a ton more 
than it costs to puddle iron by the old hand 
process at the same place, it is only fair to 
state here that Mr. Heath believes that he, on the 
contrary, largely saves by the Danks process as com- 
pared with hand puddling. He gets a far greater 
yield and a better quality, and he is satisfied that he is 
working the system at a profit. Attention is being given 
to improvements in the Danks plant in the North of Eng- 
land, where at Messrs. Hopkins, Gilkes, and Co.’s esta- 
blishment, Mr. Lester, the forge manager, has adopted a 
water-bosh instead of the peculiarly-shaped and expensive 
fire-box, which forms the fire-bridge of the ccalation 
chamber ; and the bosh is working very successfully. At 
the same place a better method than that before adopted 
for facilitating the watering of the conical ends of the 
rotary chamber has been effected. By its being made pos- 
sible to use a larger stream of water around the ends than 
has heretofore been practicable, the very thin fettling of 
the neck of the furnace is destroyed less quickly, at the 
same time that the abrasion rings are kept cooler. 


At the Tudhoe Works, in the North of England, where 
the double puddling furnaces are furnished with Griffiths’ 
stirring machinery, which has been made to supplant that 
of Dormoy, but where the Casson-Dormoy furnace is in 
use, experiments are being made to melt and partially 
refine the pig iron between the furnace and the stack. Mr. 
Casson Smith, at the Round Oak Works of the Earl of 
Dudley, is continuing to use with much success the Casson- 
Dormoy furnace there, and he is beginning to use gas as a 
fuel at the same works under circumstances which promises 
much success. Alike upon what is doing at Tudhoe and 
also at Round Oak, we hope to be able to say more by 
and by. The puddlers have not upon all occasions 
during 1874 displayed a readiness to help their masters to 
adopt what their masters have considered the most im- 
— methods. There has been an opposition in South 

taffordshire in particular ; but it is satisfactory that the 
leaders of the men have disapproved of the opposition. It 
is worthy of record that one of these leaders has plainly 
denounced such opposition. The puddlers had no more right 
—said this man—to oppose the use of machinery “ when it 
did not decrease their wages or augment their toil” than 
their fathers had to op the adoption of railways. The 
state of trade, he admitted, required such improvements. 
There had been a large demonstration at works he would 
not name, where the Dormoy furnace was intended to 
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produce eighteen heats per day, with less fuel than six 
heats could be effected with the ordinary furnace. He 
went and reasoned with the men, suggesting that there 
should be two fore hands and two under hands for every | 
eight heats, which was a reduction of one-third the amount 
of labour without any drop in wages; and, would it be 
believed, the men refused to accept his suggestion! He 
told the men that they must be mad and foolish, and at 
length got them to work. He quoted this, he said, and so 
do we, to shame the ignorant opposition offered at times 
by the men. That ignorant opposition was soon the main 
cause of the attempt to adopt the process being for the 
present dropped at the works in question. 

Sir J.G. Alleyne, of the Butterley Ironworks, Alfre- 
ton, must have watched with more than usual interest 
what was being done with the Danks process at thie 
Ravensdale Works—for he had just before patented some 
improvements in ge for making iron. The inven- 
tion relates to puddling furnaces of the kind having a 
rotating bottom of basin form, and to rabbles to be used 
in connection therewith. The basin is formed with a 
double bottom, and supported on a tubular shaft. A pipe 
extends up this shaft, conveying water to jets in the space 
between the two bottoms, which jets play on the under 
surface of the upper bottom to keep it cool, the water 
flowing down the tubular shaft to an outlet at the bottom. 
The rabble consists of a stem, with a number of tines 
eeu down from it into the fused metal in the basin. 

e basin has either a reciprocating or a rotary motion 
imparted to it for more effectually stirring the fused metal. 

Messrs. S. Newton, of Dudley, and C. Newton, of 
West Bromwich, have also during the year patented an 
improved puddling furnace, to be used in the manufacture 
of iron and steel. The peculiarity consists in forming in 
the bed or bedplates of the furnace a continuous channel, 
by preference of a zig-zag figure, through which a current 
ot water is passed, which water, by its cooling effect, keeps 
the bed of the furnace at so low a temperature that it 
suffers little injury from the heat of the furnace. The cast 
iron plates forming the bed have embedded in them 
wrought iron pipes of a U figure; or pipe-like cavities of 
the same figure are made in the plates by the casting 
process. The ends of the pipes or cavities are connected 
together by juncticn pieces, so as to form a continuous 
channel in the bed of the furnace for the cooling water to 
pass through. 

Mr. C. W. Siemens has given his attention to the 
shingling and compressing of puddled bars, upon which so 
much depends as to the quality of the iron or the steel 
when made into the finished article; and he has recently 
patented a method of doing this by the operation of 
hydraulic rams upon the iron in a horizontal or radial 
direction as the ball lies upon a turntable. When the ball 
is squeezed all round, it is operated upon vertically by a 
ram or screw head, at the same time that the rams are 
advanced with a higher degree of pressure. 

There has been only little done that is new during the 
year as to blast furnaces. That which has had the ad- 
vantage of experiment has been adopted in the furnaces 
that have been newly erected, or in those which have been 
increased in siz. Mr. W. A. Little, of Hammersmith, 
has taken out a patent for the incorporation of the ore 
fluxing materials and the carbonaceous matter, all in a 
— state, and their consolidation into solid masses 

"y means of hydraulic cement, in the manner usually pur- 
sued in the making of builder’s concrete or mortar. This 


he interstratifies with fuel in the ordinary smelting fur- 

nace, and he employs a fuel chamber external to the smelt- | 
ing furnace, with an opening into the throat of the furnace | 
opposite to the nozzle of the blast-pipe, in order that coal- | 


dust or other fuel may be used to supply heat at this point 
in quantity easily subjected to regulation. He likewise 
proposes to provide this fuel chamber with a hopper head 
and alarum trying rod to ring a bell and warn the stoker 
that more fuel is wanted. 

Mr. Henry Aitken, of Falkirk, has drawn attention to 
the collecting and recovering of blast furnaces and cupola 
products; and Messrs. Head, Wrightson, and Co., of 
Stockton-on-Tees, have made progress with their new form 
of wagon-drop for blast furnaces. The North Lincolnshire 
Iron Company Frodingham, have set up one of these 
hydraulic lifts with simple and economical supports of 
brickwork. 

Compressed air machinery for underground haulage and 
for working coal-cutters has been increasingly adopted in 
the twelvemonth at the collieries; and though the attempts 
in Staffordshire to get hand coal-cutters have not been suc- 


Scotland with more powerful machines, and the slightly 
increased adoption of cutters has been the result. 








Tue Charleroi miners have appealed to the King of the Belgians 
against the action of the mine-owners of the district. It appears 
that there is a partial strike of the miners, and the masters have 
combined to refuse to engage any of the men who have struck work. 
The king informed the deputation who waited upon him that their 
demand did not come within the jurisdiction of the Government, 
and recommended them to follow the example of English work- 
men, and have their differences with their employers settled by | 
mutual agreement. 

Two German scientific men, Messrs. Behum and Wagner, have 
recently published the results of some very accurate measurements 
that they have made respecting the dimensions of the earth. From 
these it appears that the length of the polar axis is 12,712,136 
metres, that of the minimum equatorial diameter which is 
situated 103 deg. 14 min. east of the meridian of Paris,or76 deg. 46min. 
west, is 12,752,701 metres, whilst the maximum diameter at 13 deg. 

14 min. east, and 166 deg. 46 min. west, is 12,756,588 metres. They 
estimate the total surface of the globe at 509,940,000 square 
kilometres, whilst its volume is equal to 1,082,860,000,000 cubic 
kilometres. The circumference of the globe on its shortest meri- 
dian is 40,000,098 metres, whilst that of the longest is 40,069,903 
metres. The oceans and glaciers occupy 375,127,950 square 
kilometres. The total ber of inhabitants of the earth is esti- 
mated at 1,391,000,000 ; viz., 300,530,000 in Europe, 798,000,000 
in Asia, 203,300,000 in Africa, whilst the population of America 
is 84,542,000, and that of Oceana 4,438,000. e population of the 
towns and cities exceeding 50,000 inhabitants is 69,378,500, or 
about one twentieth part of the total population of the globe, 
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THROUGH the courtesy of a Paris correspondent, says the 
Scientific American, we have lately obtained tracings of the official 
drawings of the new gun which a board of officers, under the 
residency of Marshal Canrobert, adopted, on the 13th of August | 
a, as the weapon with which the army is to be provided. Out of 
the various designs submitted to the examiners, it appears that but 
two were favourably regarded. One known as the beaumont, the 
invention of Hollander, found support from four of the eight 
members of the board, while the remaining half advocated the Gras 
gun, a French invention. The casting vote of the president, pro- 
bably influenced somewhat by a patriotic feeling, decided the ques- 
tion in favour of the Frenchman, and so the weapon of which 
Captain Gras is the reputed inventor is that of the French army of 
the present future. We give an engraving of the Beaumont gun, 
and also illustrations of the Gras arm, prepared from the tracings 
above referred to, to enable the reader to draw his own comparison. 
In the Beaumont (Fig. 1), the spring, A, is contained in the lever 
of the movable breech piece, and its longer branch exercises a 
pressure in the rear of the needle, B. The dog, C, has beneath 
its lower forward portion a helicoidal projection, which at the firing, 
lodges in a corresponding recess in the bolt, B. The rotation thus 
impressed upon the latter causes a pressure against each other of 
the spiral surfaces, and consequently, the recoil of the dog and 
needle, sufficient to bend the spring. All the movable portion is 
then drawn to the rear, so as to expose the end of the spent | 
cartridge, in order to remove the same, and to introduce a new one. 
This done, the movable part is brought forward until the stop on 
the bottom of the dog takes against the trigger catch at D. The 





breech lever, which has hitherto been in a horizontal position, is 
then turned upward, closing the mechanism, when the parts are as | 


cessful, yet some very successful trials have been made in | shown in our illustration, and the weapon is ready to fire. From 


‘igs. 2 and 3—section in the | 


| this arm the Gras gun, represented in 
Fig. 2 | 


| latter—will be found to present much material difference. 


| shows the position of parts as the cartridge is being extracted, and | — 


Fig. 3 the mechanism just before it is closed together for firing. | 
| A is the movable breech piece operated by the lever, B. C is the | 
dog, at the end of which is a button, to which the rod, D, of the 

firing pin, E, is attached. 
pin forward. For loading the gun, the parts are drawn back as shown 
in Fig. 2. The cartridge is inserted, and the bolt, A, by the lever 
B, is drawn forward. While this is being done, a stop, G, enters 


forced to turn as it is brought forward. In Fig. 3, it will be 
noticed that the notch on the dog, C, is almost in contact with the 
spring stop, I, governed by the trigger. By pulling on the latter, 
this stop is withdrawn, and the needle is thrown forward by its 

pring, striking and exploding the cartridge. AtJ is the extractor, 
the part containing which, though drawn back, does not turn with 
the movable breech, so that the spring hook always grasps the rim 
of the cartridge case from above. With this gun, it is stated that 


to 5440ft. 








McGEORGE’S MARINE ENGINE GOVERNOR. 

In the engraving on page 4 we illustrate a governor patented 
by Mr. J. M. McGeorge, North Ormesby, Middlesbrough. This 
governor is specially applicable to marine engines, but it will of 
course answer in all cases where a regulation of one is required. 
The apparatus is extremely simple ; it consists of a balanced disc 
or wheel, plain or mer ome | or provided with blades which can be 
set to any desired angle, such disc or wheel being attached to 
sockets, a portion of which is threaded to ride upon a threaded 
portion of the governor spindle, and rise and fall thereon to close 





leaving nineteen twentieths of the i i d 
meng e inhabitants for the villages an 


and open the valve by acting upon the valve lever in the manner 


F is the coiled spring, which throws the | 


acam groove, H, in the side of the bolt, A, so that the latter is | 


45 shots can be fired in three minutes effective at a range of 5120ft. | 


well known. The portion of the spindle below the disc or wheel ' 
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is of smaller diameter than the threaded portion, and is encircled 
by a spring borne upon by a collar—formed by the threaded portion 
being of larger diameter—to keep the disc socket to the lower end 
of the spindle if the spindle be fitted vertically. 

The spindle is stepped or otherwise arranged in brackets, and 
the disc or wheel and the sockets are rotated by pulleys or by 
gearing, the nip of the spring being such that any tendency on the 
part of the engine to race causes the spindle to travel faster 
than the disc or wheel, and the disc or wheel to rim 
upon the threaded portion of the spindle, ami to thereby 
lift the sockets and operate the lever for shutting off or 
diminishing the area of the steam inlet aperture, the dise or 
wheel rising in proportion to the increased speed imparted to the 
spindle until the lesser supply of steam brings the engine to its 
normal state of velocity. We have been favoured by Mr. McGeorge 
with the following results of experiments with three sets of wheels 
and spindles as below. Each balance wheel was fitted with four 
flyers or blades ; superficial area of each flyer, 63 square Inches. 
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Prize Essay ON Rvrat Santtary Scrence.—<A prize of twenty- 
five guineas is offered for open competition for the best essay on 
the following subject : «The Application of Sanitary Science to 
Rural Districts, with a view to insure the highest condition of 
| Health, and the Prevention of Disease.” 1 ne essay to be 
written in English. Each essay to bear a motto, and to be accom- 
| panied with the name and address of the author in a separate 
sealed envelope, bearing the same motto as the essay. (2) Each 
| essay to be limited to 25,000 words. The writing to be on one side 
| of the paper only. Hard technicalities to be avoided as much as 
| possible. (3) essays to be forwarded not later than June 30th, 
| 1875, to Dr. Lory Marsh, 10, Apelphi-terrace, Strand, London, to 
| whom the copyright of the successful essay shall belong. The 
essayist should address himself to the powers possessed, but not 
| exercised, by the Local Government Board, and to the effect of 
diversity of opinion existing amongst its advisers. Also as to any 
new powers it is desirable to invest the board with. He should 
| further address himself to the applicability of the standards of 
pollution of effluent waters recommended by the Rivers Pollution 
| Commissioners, and the subject of the non-pollution of rivers. In 
judging of the merits of the essays the following points will be 
taken into consideration: (1) The practicability and facility of 
applying the treatment pro; i by the author for securing : (a) 
Supply of pure water, (6) The discharge of refuse. (c) The dis- 
posal of refuse (2) The nature and simplicity of rurrl sanitary 
organisation whereby to secure: (a) Purity of air within and 
around dwellings. (1) Cleanliness within and around dwellings. 
(c) The best means of carrying out the above objects under the 
most varying circumstances. “ihe following gentlemen have con- 
sented to act as adjudicators: Mr. J. Bailey Denton, C.E., of 22, 
Whitehall-place, London; Mr. James Howard, ex-M.P., Clapham 
Park, Bedford ; and Dr. Abbotts Smith, 45, Euston-square, London. 
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COMBUSTION. 

Ata meeting of the Edinburgh and Leith Engineers’ Society, 
held at No. 37 George-street, on the 2nd inst., Mr. James H. 
Cunningham, C.E., in the chair, a paper on ‘‘ Combustion” was 
read by Mr. Wm. Allan Carter, C.E. Mr. Carter divided his 
paper into two sections, dealing with the subject in the first 
instance in a theoretical manner, and in the second applying the 
theory to practice. Taking the theoretical part first, the author 
says: ‘In order to make full use of any material, and check 
waste, it is absolutely necessary, that we should be thoroughly 
acquainted with its nature, what it is composed of, what are its 
chemical constituents, how it acts in various circumstances and 
conditions, what changes come over it, and the reasons for such 
changes.” As coal is the fuel with which we are all most familiar, 
we may almost confine ourselves to consider | and its combustion. 
An ordinary sample of anthracite coal is found to contain the 
following constituents in something like the following proportions : 

-Carbon, 86°32 per cent.; oxygen, 7°21 per cent.; hydrogen, 3°75 


per cent.; nitrogen, “41 per cent.; ash, 2°21 per cent. ; — 10 | 


per cent. But in ordinary bituminous coal, such as from Edinburgh, 
Glasgow, Newcastle, Lancashire, or Durham, we find the carbon 
ranging from 74 to 88 per cent., and the hydrogen from 5 to 6 per 
cent.; and in bituminous coal, the amount of hydrogen is an im- 
portant feature, as it is from this gas that flame is produced durin 

combustion. All these component parts are therefore combine 
chemically in one solid oubasiel, and if we are to understand how the 
whole will act in various circumstances, we must make ourselves 
acquainted with the constituents individually, study them in their 
chemical aspect, and learn to recognise them by their symbols, and 
know their combining weights and measures. Mr. Carter then pro- 
ceeded to explain the chemical nature of the above elementary 
substances, and of their various compounds, paying particular 
attention to hydrogen gas, and after explaining the process of com- 
bustion as exemplitied in a burning candle, stemeded to consider 
combustion in the furnace. 

We will suppose some time has elapsed since fresh fuel has been 
thrown on the fire, and we find, that the fuel on the bars presents 
to our view a glowing incandescent mass, with no appearance of 
smoke and no flame, and we will suppose that the only access for 
the air necessary for supporting combustion is through the fire-bars 
from the ashpit, through the incandescent fuel and finally away to 
the chimney ; and it need scarcely be said that the supposed case 
is one of very common occurrence. 

The moment the air comes in contact with the incandescent fuel 
itis resolved into its constituents, nitrogen and oxygen, the nitrogen 
passes on to the chimney with no further change than increase of 
volume from increase of temperature; the oxygen, however, is 
arrested, and each atom of carbon seizes two atoms of it, and one 





atom or equivalent of carbonic acid is formed. If this carbonic | 


acid got away to the chimney, nothing further could be desired, 
and complete combustion of the coke would be effected. But it is 
not destined to escape in this manner, for before the atom of carbonic 
acid has struggled through the mass of fuel and got free from it, it 
has taken up another atom of carbon, and now instead of being 
carbonic acid, C.,O2, it has been converted into C2!Oz2, or two equiva- 
lents of carbonic oxide, and it is this gas which escapes to the 
chimney. Experiment has proved that carbonic acid is not com- 
bustible, but that carbonic oxide is, and it stands to reason if any- 
thing of a combustible nature is escaping from the chimney we 


cannot be having complete combustion in the furnace; but there | 


are very few practical men who have any idea whatever asto the 


magnitude of the loss of heat when carbonic oxide is the result of | 


combustion instead of carbonic acid; for we find from calorimetrical 
experiments that in the former case we only get three-tenths of 
the evaporative power produced in the latter. Now in order to 
burn this carbonic oxide we must supply each atom of carbon in 
it with another atom of oxygen while the carbon is at a sufficiently 
high temperatures; if the combination is effected, then our carbonic 
oxide is reconverted into carbonic acid, and has given out during its 
reconversion the seven-tenths of heat which we noted were deficient 
in the formation of the oxide. 

The next point considered was the gaseous portion of the coal, 
and it was pointed out how fuel might be lost, either by the gas 
escaping wholly or by being only partially burned, the latter 
alternative causing the formation of smoke and soot. Mr. Carter 
showed how this latter alternative was generally attributable to 
the want of a proper supply of air admitted above the fire, or to 
the flame being brought into contact with the metal plates of the 
boiler, and so cooled down below the temperature necessary for 
ignition of the gas, and mentioned the following instance. 

** Last winter I had a little stove in one of the rooms in my house; 
it is one of those commonly known as a gill stove; the whole of the 
air supporting the fire had to pass from beneath through the bars, 
and consequently through incandescent fuel, before reaching the 
flue. I was greatly disappointed with the performance of this 
little stove, as far as its heating power was concerned, eventually I 
took off the door and drilled a number of small holes in it so as to 
admit jetsof air above the fire; the fire inside has been as bright 
and as lively again since this surgical operation, and the quantity 
of soot collecting in the flue, which before proved a constant 
nuisance, is now almost reduced to ni/. This is an instance of how 
easily a remedy may sometimes be applied.” 

After going through various calculations to show the quantity of 
air required above and below the fire for certain quantities of coal, 
and how smoke and soot were formed, Mr. Carter concluded in the 
following terms. 

** So long as popular errors prevail amongst that class of men who 
have the direct control of furnaces of all descriptions—I allude 
to the practical managers or foremen in manufacturing works 
little will be done to prevent waste of fuel, and as a rule when you 
begin to speak to them about carbonic acid and carbonic oxide, they 
look at you withanincredulous smile, youat once lose caste with them 
and fall from the high position of a practical man to the pitiable 
status of a mere theorist. ButI maintain that this is not simply a 
matter of theory, but that the principles involved are of an emi- 
nently practical nature, and if applied in practice may be turned 
to good account. We must impress on the a man that 
air is required in certain quantities and delivered in certain 
methods; we must combat the idea that gas is smoke, Or that gas 
and smoke are synonymous terms. We must point out that 
volumes of black smoke do not constitute the only indication of 
waste of fuel, for, as I have shown, the waste may be enorinous 
although no vestige of smoke is to be seen. We must challenge 
the idea that a furnace can consume its own smoke, that is simply 
impossible; we can construct a furnace to prevent the formation of 
smoke, but let smoke once be'formed, and it cannot be consumed in 
the same furnace, its presence indicating that the furnace is want- 
ing in those conditions essential for the completion of combustion. 

“*T have now perhaps occupied you too long with a subject which 
may not be of such general interest as one of a more purely 
engineering character, but if by drawing your attention to a few 
ep pe you are able to point out at any time where a waste of 
uel is going on, and how by a simple remedy it can be checked, I 
shall not consider that my paper has been in vain.” 
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4020. Improvements in the manufacture of Learner CLoTu, FLoorciorn, 
and similar “fabrics, Thomas Thomson, Glasgow, Lanarkshire, N.B.— 
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5. A New Prore.cer, and an improved Brake for Venicies, Daniel 
xard, Gloucester-road, South Kensington, London, and William 
Jackson, Vauxhall Bridge-road, Pimlico, London. 
417°. Improvements in machinery for Wasuina Woo. and other fibrous 
substances, Charles Hoyle, William Shackleton, and William Preston, 





applicable also as a current meter and motor, Jan Anthony Muller, 
Chancery-lane, London. 

4230. An improved method of and apparatus for Prorectinc BUILDINGS 
against Firs, and for ventilating them and supplying them with steam 
for various purposes, which invention is also applicable to the protection 
and ventilation of ships, William Robert Lake, Southampton-buildings, 
London.—A communication from John A. Coleman, Providence, Rhode 
Island, U.S. 

4232. A New System of Suecter for Preservinc Prorie from the Sun's 
Rays, Alphonse Inghel's, Termonde, Belgium. 

4234. Improvements in Taps and VaLves, Edward Foster, Halifax, York- 
shire. 

4236. Improvements in AGernc Printrep Fasrics, and in apparatus con- 
nected therewith, John Thom, Birkacre, near Chorley, Lancashire. 

4238. Improvements in Stups and other similar fastenings, Philip Daniel 
Roberts, the Parade, Sherborne, Dorsetshire. 

4239. Improved apparatus to be connected with Oren Gas Burners for 
Supporting Hair Giopes or Rervectors, and for increasing the 
reflective property of the flame, John Henry Weston, Lansdowne- 
crescent, Lansdowne-road, Surrey. 

4240. Improvements in Reapinc and Mowrne Macuines, John Tenwick, 
Rose Villa, Spittlegate, Lincolnshire. 

4242. Improvements in Ramtway Covpiines, Louis Sterne, Victoria- 
chambers, Westminster.—-Partly a communication from Carl Ludwig 
Horack, New York, U.S. 

4246. Improvements in apparatus for Gumainc Lapets, John Walter 
Read, Pancras-road, London.—th December, U874. 

4247. Improvements in the construction of Sewer Pires, Drain Pires, 
and modes of TREATING Sewace, James Conyers Morrell, Leyland, near 
Preston, Lancashire. 

4248. Improvements in or applicable to Skewers and Cree. FRAMES used 
in machinery for PRerpaRtnGc and SpryyxinG Corton and other fibrous 
materials, Francis Shippobottom and Thomas Battersby, Bolton, 
Lancashire. 

4250. An improved Broocn Fastener, James Aslin and Richard Warner, 
Binuingham. 

4252. Improved apparatus, with hydraulic duplex action, for Ratstve and 
LowErtnG Boats to and from Surps, chietly intended for raising and 
lowering steam launches, Robert Hedley, Blackwall, London. 

4254. Improved method of ARRANGING or Frrrinc Tubes in Borers, and 
for protecting the tube ends from the direct action of heat, Edmund 

| Walker, Leadenhall-street, London. — A communication from H. 

Pauksch, Landsberg, Prussia. 
4266. Imprpvements in apparatus for WarMina and VentILatinc, George 
yre, Codnor, Derbyshire. 
257. Improvements in apparatus for TowinG Vessets along Rivers and 
Canats, Josiah Latimer Clark and John Stanfield, Westminster- 
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uaw, Manchester 

3. Improvements in Carpinc Enoiyes, John Midgley, Halifax, York- 

ure 

74. An improved apparatus for Wasuinc Lines and other TExTiLe 

Fasrics, Alexander Melville Clark, Chancery-lane, London.—A_ com- 
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3281. Improvements in Ancnors, William Wasteneys Smith, Newcastle- 
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munication from Frangois Antoine Joannon, Paris. 
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Manure, George Greig, India-buildings, Edinburgh, Midlothian, N.B 
4285. Lmprovemements in the method of and apparatus for SEPARATING 
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Frederick George Morton, Lynton-street, Bermondsey, Surrey. 

4286. Improvements in Lamps, George Grainger Tandy, Penge, Surrey, 
and Frederick Henry Smith, Peckham Rye, Surrey. 
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carbonic acid gas, Edouard Pierre Delpech, Boulevart Sebastopol, 
Paris 
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Connecticut, U.S. 
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Rhenania, Stolberg, Prussia. 
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Stone, Liverpool. 
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Leicester. 

4301. Improvements in Smoker-consuminc Apparatus, William Edward 
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4502. Improvements in Stup Fasten 
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Allen, Westbromwich, Staffordshire. : 

4307. Improvements in Cases for Recervinc Butter and other alimentary 
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Alexander Melville Clark, Chancery-lane, London.—A communication 
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4309. Improvements in Kyitring Macutnery, Charles Churchill, Wilson- 
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MarTeriaLs, and in apparatus employed in the manufacture of such 
cards, Robert Firth Crosland, Cleckheaton, Yorkshire. 





4323. Improvements in machinery for Prerartnc or TREATING Hemp, 
Jute, and other fibres, Thomas Lawson, Hope Foundry, Leeds, York- 
shire. 


5. New or improved apparatus for Reeviatina the Pressure of 

SreaM and the Fiow of Conpensep Stream, William Lloyd Wise, 
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Bort.es containing aérated or gascous liquids, and a new or improved 
mode of stoppering and unstoppering same, Albert King, Bristol. 

335. Improvements in machinery for Sawrya and Currinc METAL, 
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chek, Vienna. 

4341. Improvements in the manufacture of CarBonates of Sopa, Ludwig 
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Lake, Southampton-buildings, London.—A communication from William 
Bell, New York, U.S.--l0th Deceimber, 1874. 
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4349. Improvements in the construction of Sream EnGrves, Norman 
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Cuttines and Waste, so as to obtain valuable products, Martin Murphy, 
Liverpool.—17th December, 1874. 
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4346. Certain new and useful improvements in the manufacture of Iron 
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3715. Preraration of Fioss Stik, &c., Charles Grey Hill, Alfred-street 
Nottingham.—3 at December, 807 

3067. IRoN and Sreet, George James Hinde, Wolverhampton, Stafford- 
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aris. 24th Auguat, 1 

2001. Steam, «&c., 

Surrey. 

2006. Brakes, Toussaint Yves Ménard, Boulevard de Strasbourg, Paris. 

2007. Hypro-rHerMic Riveting Macutne, Ferdinando Tommasi, Paris. 

2008. Hypro-THERMIC PuNcHING Macuine, Ferdinando Tommasi, Paris. 

2910. VENETIAN and Ro.tier Biinps, Robert George Stubbs, Nottingham. 

25th August, 1874. 

2916. SHoes for Horses, &c., George Millgr and Benjamin Wilson Raine, 

Durham. 

2919. Racks or Frames for Meat, &c., Thomas White, Birmingham.— 

th Auguat, 1874. 

2928. Crimpine or Fotpinc Leaturr, &c., Frederick John Cheesbrough, 

Water-street, Liverpool. communication from George Platts and 

Joseph Walden. 

2931. Furnaces, William Evans, Moxley, near Wednesbury.—27th August, 

1874. 

2960. Cur Narts, John Ryan Danks and Robert Percy Walker, Wolver- 

hampton. —29th Angust, 1874. 

2065. Paws or RetarninG Cure for Putteys, &c., Samuel Kneebone and 

Richard Gay, Smethwick.—#lst August, 1874. 

2991. Cootine Worts, &c., Horatio Bycroft, Burton-on-Trent.—1st Sep- 

tember, 1874. 

3038. Rock-BorING Macuines, Henry Bernoulli Barlow, Manchester.—A 

communication from Theodore Benedict Edouard Turrettini and Daniel 

Colladon.-—4th September, 1874. 

3053. Stipe VAtves for Steam and other Enaives, Joseph Ruston, Sheaf 

Ironworks, Lincoln.—5th September, 1874. 

3092. Drivino Banps, &c., Ange Courbier and Ernest-Néel Villalard, jun., 

Boi deaux, France,—A communication from Louis Gustave Sourzac.— 

9th September, 1874. 

3136. Coa Vases or Boxes, &c., Joseph Underwood, Birmingham.—l4th 
September, 1874. 































, John Knowelden, Cottage-row, Bermondsey, 
























3150. Propucine Fac-simiLe Copies of Writinos, &e., Eugenio de Zuc- 
cato, Frith-street, Scho, London,—15th September, 1874. 
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3308. Trape Marks, &c., William Brownlie, Glasgow, N.B.—26th Sep- 
tember, 1874. i 

8333. TREATING Saccnartne Soivrions, Charles Haughton Gill and 

Francis Neison Girdlestone Gill, Christian-street, London. —29th Sep- 
tember, 1874. 

3339. TREATING OrES, Thomas Clarke, Ladyfield, Winslow.—30th 
tember, 1874. 

3365. PREVENTING FRAUDULENT Use of Rariway and other Passes, Alfred 

Smith and George Wilson, Leeds.—Ist October, 1874. 

4. VentiLatTiIna BLowinc Macuines, William Morgan-Brown, South- 
ampton-buildings, London. —A communication from Henry Mennig and 
Andrew Mennig : 
3539. Surps’ Compasses, Herbert John Such, Tottenham.—A communica- 

tion from Felix Henry Benary, Thomas T. Anthony, and Carl Heinrich 
£. Siemunds.—1lith October, : 
2575. Stoppers for Borries, Philip James Luntley, Scarborough.—1l7th 
October, 1874. 
3769. CRUSHING or BREAKING Stone, &c., Samuel Henry Johnson, Lea 
Bank Works, Stratford.—31st October, 1874 
378% EDING FURNACES with Fuet, Edward Bennis, Limerick, Ireland 
2nd November, 1874 
8785. SELF-DISCONNECTING CrRcULAR Hook, John Francis Enright, Shin- 
rone 3rd November, 1874 
3 Woop Cuttine, &c 
y 4, 





Sep- 














Macninery, Robert Ventress, Stockton-on- 









e 5th Ne ber, IST4 

4009 “ PeppLe ” GuNpowper, George Haycraft, Faversham.—21st Novem- 
ber, 1874 

4036. Merers, Franklin Wisner Brooks, New York, U.8.—24th November, 
1874 

4046. Rerininc SaLtreTre, George Haycraft, Faversham.—25th Noceiber, 
1874 

4081. Lawn Mowers, William Parkinson, Ripon.—-28th November, 1874 

4103. Hives, &c., for Breepinc and CuLtivatinc Oysters, Auguste 
Michel, Lorient, Morbihan, France.—30th November, 1874 

4131. BeEETLinG Fasrics, &c., George Lowry, Salford.—2nd December, 1874 

4174. Reaptnc and Mowrna Macuixes, Richard Hornsby, James Edwin 


Phillips, John Innocent, aud George Thomas Rutter, Spittlegate lron- 
works, Grantham.—4th December, 1874 

4217. Gus Barrets, William Robert Lake, Southampton-buildings, 
London.—a communication from John Long Kerr. 

f Coup.ines for Suarts, &c., John Garrett Tongue, Southampton- 

Sinclair 





buildings, Chancery-lane, London.—A communication from 

Stuart.—8th December, 1874. 

5. Sewinc Macuines, Howard Pratt Garland and Andrew 
Gove, San Francisco, California, U.S. 

226. Sewinc MacHines, Andrew Jackson Gove, San Francisco, California, 
Ss 


Jackson 








233. CasTinc, &c., Metat, George Haseltine, Southampton-buildings, 
London.—A communication from John Blake Tarr. 

$237. DiscHARGING Arr and Water of condensation from vessels con- 
taining steam, &c., John James Royle, Pendleton.—9th Decenher, 1874 

4248. Skewers and Kee. Frames, Francis Shippobottom and Thomas 
Battersby, Bolton 

Ratsine and Lowe 

Trunks, &c., Absalom Evans, Wolverhampton 

CirrcvuLcaR Macuines, William Raven, Leicester. 













NG Boats, &c., Robert Hedley, Blackwall 
10th Deceialn 
lith 


 1ST4 
December, 


Universat Cuvcks used in Latues, &c., William Lee, Manchester. 
12th December, 1874 

Compounps for Surractnc TexTiILe and other Fasrics, Wiiliam 
London. — A communication 


4343 
Robert Lake, Southampton-buildings, 
from William Bell.—16th December, 1874. 


All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such applications 
at the office of the Commissioners of Patents within twenty-one days of 
its date. 
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ABSTRACTS OF SPECIFICATIONS. 


2038. DrepcEers axp DREDGING, W. Simons and A. Brown, Renfrew.— 
Dated 12th June, 1874 

The features of novelty which constitute this invention are the im- 
proved arrangement and construction and forms of the hulls of dredgers, 
also the method of utilising the residual energy of the steam which drives 
the ejecting pump or pumps. 

2039. Pianorortes, C.J. Coxhead, Saint George's-terrace, K 
12th June, 1874 ; 

This invention consists in applying a connection between the key and 
the lever movement in check actions for upright pianofortes, such con- 
nection being composed of two blocks (one connected to the key and the 
other to the lever movement) having the means of self-adjustment to the 
curvilinear motion of the key. The connection may be elongated as 
required, and is suspended by a single centre at the top. 

2042. Prore.iinc Vessets, J. FE. Wilson, Bromley.—Dated 12th June, 
1874 


lhurn.—Dated 





Propelling vessels by the direct pressure of steam, acting at the larger ends 
of tapering tubes attached to the vessels against the water through which 
the vessels travel, the steam being supplied through jets into the smaller 
ends of the tubes, and carrying along with it the products of the com- 
bustion of the fuel employed to generate the steam into and through the 
tubes 
2048. Stirrup Bar, G. K. Billings, Leicester.— Dated 12th June, 1874. 

The stirrup leather rests on a sort of saddle piece pivoted to the stirrup 
har, and having a projection standing upwards at its rear end as hereto- 
fore, but the part for the pivot, according to the improvement, is ex- 
tended downwards some distance below the bearing part, say for about 
jin., thereby forming a sort of “—~;~ piece with one end of the top bar 
of it longer than the other, by which the action of the retaining spring is 
more efficient and sensitive in holding the parts in correct relation, until 
as stated, in the event of the rider being thrown with his foot in the 
stirrup, when the retaining spring then aids the releasing of the stirrup 
leather, whilst increased strength to the parts is obtained. 

2044. Prorectine tue Inner SURFACES oF IRON SHIPS OR Vesse.s, B. L. 
Thomson, Gracechv rch-at ree Dated 12th June, 1874 

_ This invention is for protecting the inner surfaces of ships from corro- 

sion consequent upon leakage, by covering them with enamelled plates 

coated with a suitable adhesive compound, and further by covering the 

said surfaces previous to the application of these plates with varnish or 

other compound. 

2045. Raiwway Sicxauiine, A 
Dated 12th June, 1874 

By this invention the wires or metal rod connections usually employed 
as media of communication between the signalling boxes, stations, or 
places, and the semaphores and lamps or other signalling bodies or 
Objects are dispensed with, and in lieu of actuating or changing the 
positions of such signalling bodies or objects by the direct application 

thereto of mechanical means, they are actuated meumatically, that is to 
say, communication i ablished between the signalling bodies or 





, London 


Chambers, Marylebone-road, London.— 


4 Ils 
objects, and the boxes, stations, or places, whence the same are to be 
operated by suitable Pipes, tubes, or passages, and the necessary move- 
ments or changes of position of the said signalling bodies or objects are 
effected by changing the density or pressure of a volume (or volumes) of 
air or gus contained in such pipes, tubes, or passages. In apparatus 
according to this invention the ordinary or normal pressure in the pipes, 
tubes, or passages is that of the external atinosphere for the time being, 
or thereabout, and when this pressure prevails in the said pipes, tubes, 
or peace. t ae ing bodies or objects are invariably in the positions 
indicating danger, their movement into or towards the positions indi- 
cating safety or caution being affected by augmenting or diminishing the 
pressure of the air or gas in the pipes, tubes, or I These 








tations or diminutions of pressure are effected. as requ 
4 juired, by pumps, 
collapsible vessels, compressor or exhausters, or rarefiers, or apparatus 


resembling bellows, or gas holders, or governors connected with the 88 
nalling levers or apparatus, so as to be actuated for compressing or rare- 
fying the air when such levers are moved, or in some cases accumulat: 
or reservoirs of compressed air or gas, or exhausters or vessels in which 
partial vacuum has been established and maintained, may be used in 
conjunction with the pipes, tubes, or passages communicating with the 
signalling bodies or objects, as aforesaid ; and the temporary augmenta 
tions or diminutions of pressure in the said pipes, tubes, or passages may 
be effected by the opening of suitable cocks or ways establishing com- 
munication with such accumulators or reservoirs of compressed air or 
gas, or with the exhausters or rarefiers, as the case may be, so as to 
admit compressed air or gas into the pipes, tubes, or passages, or to 
exhaust therefrom partially the air or gas they contain. The invention 
furthermore relates to the arrangement of apparatus for working signals 
on the above principle. It likewise embraces novel arrangements for 
signalling by lights in which the light or the coloured glasses are carried 
by swing arms or brackets 
2406. Umsrecra Tir Fastener, 2. Lublinaki, City-road, London —Dated 
12th June 1874 

A ring fixed permanently on the umbrella stick by means of a wire 
passed through the ring and the stick’ The ring is in two distinct halves 
hinging on the wire, and having an up-and-down movement for releasing 
or securing the umbrella tips, and this without removing the ring from 
the stick or its position on the same. Small screws may be used for 
fixing the ring on the stick in lieu of the wire if desired 
2048 Treatine Peat. F. L HW. Danchell, Horwich —Dated 12th June, 1874. 

This provisional specification describes macerating and moulding ma- 
chines, drying shed and ovens, and charring retorts. The moulded and 
dried peat is sometimes made into fire-lighters. 
2049. Vatves ror Reaunatine Gas, P. J. Lack, Westmorelaad-place, 


Lowlo Dated 12th June, 1874. 
This invention has for its object the construction of fittings to be ap- 








| plied to and used in connection with gas burners to render the same 


| 2051. Putr Strainers, W. EF 


| pulp strainer that its action may be continuous, and that the cleaning of | 





more economical with regard to the consumption of gases, and more 
generally efficient and convenient. The said invention relates, First, to 
a valve for regulating the quantity of gas adutitted to the burner 
Another part of this invention relates to a novel contrivance for securing 
the glass globes or chimneys upon the galleries of the burners. Another 


part of this said invention relates to the means for supporting a shield or 

disc for arresting or confining the smoke of the burner. 

2050. Compounp Encixes, W. EB. Nerrton, Chancery-lane, London.—A 
communication Jrom W. Baxter, jun., Newark, U.S.—Dated 12th June, 


1s74 
The invention consists generally in combining two high-pressure cylin- 
ders with one low-pressure one, together with their pistons, piston rods, 
and a single sliding crosshead 
Nerrtov, Chancery-lane, Lowdon.—A com- 
‘ A. Andovard, Pa Dated 12th Jane, 1874 
The object of the present invention is so to construct and operate the 


the filtering surface may be effected automatically and while the appa- 

ratus is in use. 

20538. Distinuinc unppR Vacuum, M. M. Ha 
Town.—A communication from F. 
York, U.S.—Dated 12th June, 1874 

This invention mainly consists of apparatus as follows 


A still or stills 
is or are provided, in which is placed alcohol, and connected to the still in 
a chamber with a cover to it, in which is placed the flower leaves and 


such like substances on trays therein. Hot water or steam is admitted 
to casing of still and vacuum pump put in action ; evaporation or volatili- 
sation of alcohol sets in, and spirit vapour passes through the flowers or 
matters under distillation, absorbs the essential oil in the scent sacs, 
which is carried to condenser and condensed as perfume. To catch the 
perfumed air which is liable to escape, the same is passed through a 
vessel containing oil ef ben or other suitable substance which absorbs the 
perfumes ; such oil so perfumed can be used for pomades. For delicate 
perfumes a second still is provided, and other modifications are named in 
the provisional specification 
2054. Stream Exnavster, J. C. Ashton, Dariren.—Dated 13th June, 1874 

The steam and bad air given off from the sizing troughs in the slashing 
rooms are not only injurious to the health of the workers, but to the yarn 
going through the process of sizing in a cotton manufactory. The novelty 
of this invention consists in a very simple arrangement of the ordinary 
fan, whereby the noxious vapours of steam and other atmospheric evils 
are removed 
can be removed by this simple arrangement 
2056. Fire-crates, W. B. Redish, Li Deted 13th June, 1874 

This consists, First, in the combination of any fire-grate or place with a 
movable perforated, preferably inclined, combustion inducer. Secondly 
in the combination of any furnace with one or more inducers either in 
front of or behind the bridge, or both. Thirdly, in the combination of 
bars placed step-like with a movable perforated or unperforated combus- 
tion inducer. Fourthly, in the combination of one or more movable fire- 
bars with one or more movable combustion inducers 
2056. Trars ror CATCHING ANIMALS, A. Ferrari, Lee 

1s74 


er pool 





is, — Dated 13th June, 

This invention consists in forming the traps of wire without any moving 
parts except a simple door or cover for closing a hole or aperture through 
which the animals when caught may be removed from the trap in order 
that they may be destroyed. 

2057. Horse Hors anp Turnip Tuinners, J. Holmes, R. G 
and F. R. Holinea, Noririch.— Deted 13th June, 1874 

The hoes are fixed radially on discs or bosses, which revolve in opposite 
directions by means of wheels and shafts, which are actuated by power 
transmitted from the axle of the traction wheels. Arrangements are em- 
ployed by which the frames to which the hoes and discs are attached can 
be raised or lowered and moved in any direction for steerage. The inven- 
tion embraces modifications by which a horizontal swinging motion is 
given to the bedy of the machine, and also for rotating the hoe discs by 
means of an endless band or chain, and also for rotating the hoe dises by 

a cranked shaft and levers, and applying brushes or scrapers to clean the 

10c8. 

2059. Doverr-way Surr.y Va.ves, J. H. Wilson, Liverpool.—A communi- 
cation from W. Craig, Newark, New Jeracy, and H. L. Brevoort, Brooklyn, 
U.S.— Dated 13th June, 1874 

An improved double-way supply valve constructed according to this 
invention consists of a valve box or chest constructed with a double or 
straight way and a supply opening in the centre thereof and at right 
angles thereto. Within the straight or double way are two valve seats 
arranged one in each way, so that two valves fixed on the same spindle 
will respectively open or close each way, as may be required. The valve 
box is also fitted with a supply opening, which enters the box between 
the valve seats, as before mentioned The valves fitted in the 
box consist of two ordinary lift valves fixed on the same spindle, and so 
arranged that when one valve is up against its seat te other valve is 
open, and rice versa, The spindle carrying the valves is worked by a shaft 
passing through a stuffing box in the valve chest. This shaft is pro- 
vided with a crank and pin, which takes into an adjustable stud fixed 
on the spindle carrying the valve. The shaft for actuating the spindle is 
fitted with a suitable weight for keeping the valves in position. 

2062. Exriostve Compounps anp Biastinc Cuarces, S. J. Muckic, 
Delahay-strect, Westminster, C. A. Faure, Faversham, and G. French, Ore, 
Faversham Dated 13th June, 1874 

This provisional specification describes incorporating nitre or other 
oxidising sbstance with gun-cotton. Other substances of a different 
nature are also sometimes used. Improvements in the manufacture of 
the powder are described. 

2063. PrerarinG axnp Compinc Sick Waste anv Fipres, S. C. Lister, 
Brad ford.— Dated 13th June 1874 

This provisional specification describes a means of treating cocoons and 
other long fibred silk. The gum is discharged, the fibre is jigged, then 
drawn into slivers and combed. Improvements applicable to the combing 
machinery described in the former patent, 3139-72, and other ways are also 
described. The provisional specification also describes crushing and at 
the same time elongating waste silk. 

2064. Meratiic Axtoys, 4. Parkes, Gravely-hill.—Dated 13th June, 
1874 


T. Holwer, 








This provisional specification describes producing a silver-like alloy 
which can be rolled and worked when red Pot from copper, manganese, 
zinc, and sometimes nickel. A silver-like alloy which will also work at a 
red heat is also produced from nickel, copper, and zinc. When thesilver- 
alloy is not required to work at a red heat, it may be produced from 
copper, manganese, iron, and zinc. A solder for these compounds is 
produced from copper, manganese, and silver. 


2065. Prorectine BuiLpInes AGAINST FIRE, AND SUPPLYING THEM WITH 
SreaM For Motive Power, &c., W. RB. Lake, Southampton-buildings, 
London.—A communication from J. A. Coleman, Providence, U.S.—Dated 
13th June, 1874. 

This invention has for its object the protection of all the buildings in a 
town or city or a district, or portion of the same, and the supplying of 
such buildings with steam for motive power and for heating purposes. 
In practising the said invention, the inventor places in the centre of the 
district to be supplied with steam a sufficient number of boilers, and 
with these boilers he connects a series of main pipes which extend ne 
the streets, roads, or passages of the said district ; the buildings to be 
protected and sup) fed with steam are provided with pipes extending in 
various directions, and communicating with the street mains ; these pipes 
are provided at various points with means for attaching hose thereto, or 
with a series of perforated pipes or sprinklers, through which steam can 
be forced inte any room or portion of a building to extinguish a fire 


therein ; branch pipes are also provided for supplying steam for motive 
ome and heating purposes. The aforesaid pipes, provided with mean* 
or attaching hose or with sprinklers, also communicate with street pipe* 
or mains supplied with water at the desired pressure, so that : 
instead of steam may be supplied when necessary for extinguishing a 
fire 
2067. Prerarninc Wueat perore GRrinpine, 
and J. Walworth, Bradford.— Dated Lith Jane, 
This machine is constructed of a hopper to the shoot of which is h 
an inclined lid having a spring for regulating t 
the wheat toa pair of rollers placed below uY 
edestals, stop screws, and set nuts is provided for regulating th 
Cone the rollers, and the pedestals are kept from moving by means 
a spring and a plate ; this spring is actuated by 
One of the rollers is driven by the driving drum 
be driven either by means of a spur-wheel or 
the grain passing between the rollers. The 
scrapers fixed to the shoot 
2068. DistntecRATING oR EXTRACTING, 
London.—A communication Jrom A 
U.S.— Dated Voth J , 1874 
To disintegrate or extract the r 
outer bark of the ramic plant in its 


water 















G. R Hegow, Greet T. at 
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from the 


,and also to extract the 


















fibre from all other textile plants in their green state, such 
jute, rhea, and China grass, &c &e., by a mach il 
drawings and described in the provisional syx 
2069. stream Borers, @ WL 1, B ghanm, W ksh Dated 
Lith « . is74 
This inv n 8 
hollow spheres, connectec sit 
or by short tubes, so that the r In the 
spheres a tubular fluc, or flues or tul r ed,the flue or flues or tubes 
being less diameter than 1 i es of tl 








spheres, so that there is culation 
spheres. Each spcere is connected with a 
spheres and flue or flues are so set in the fi ‘ 
under the spheres, through the flues in their interior 





from the flues divides itself and passes through side 
the spheres, and thence to the stack. Or the furnace 
tubular flue of the boiler, as in the Cornish boiler 


2070. Secr-recvuLaTinG Horse Hoes, 8. C. A tage, Ch 
15th Juae, 1874 J 


z 





Mounting or supporting 


share or leg that car 
two points or places ther } ’ 


m, by and at 


or hear « 








The same evils exist in paper and other such mills, which 


vibrating on separa 


levers rocking o7 < 
wallel action of motion, 


} approximat 
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Boxes From Meta, J. Jewes, P treet, S 
Deted Voth J IS74 
manufactur 
ade of tin plate « 
edge of its bottom, so that it n rest st 
to prevent the lid being forced on too far 
are first forced down into a mould is 
an + ) 


icT ws T DAY the euyes 








1 ical bodies and 1 
box having a rim reund 
and also a rim on its side 
of tin plate or other sheet 
which may be worked a 
turned up or flanged, bei: 
stripped off tl 
inserted in 
a cutting t 
box bodies 
with a corres} 
the box and 
rim. Oval o1 
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ran Italian iron 





a hollow standard 
air, and a standard at the opposite end supports a handle | wl 
iton is worked on whatever fabric 





article is required to 

after being supplied with gas and lighted 
2078. Lart Pumps For Mines anp Sewace, &c., 1, 7 iM 
Dated Lith June, UST4 

This invention consists in dispensing with 
pump rod, usually constructed of timber and 
with the usual pump spear and pump buck« 
pump barrel, ‘ 
same diameter as the pump or thereal 
i pipe pump rod, up which the liquid is discharged The 
1 plunger bucket of the meter 








nd th 
tion upwards of the commonly called tl well, which is 





usually of the 
ting therefore 
lower end of the rod is enlarged to form 
of pump required 


2079. Axturacenr, P. ( r hilt. L 





Sulphur is mixed with the liquid hydrocarbons 
I 1 
temperature 





mixture then heated to a suitabl 
is thus produced, and the rema 
larger proportion of anthracene than has hitherto been obtained by the 
methods employed 













2080. Stream Borcers anp Furnaces, F. Ovt f t ’ He 
and J. Horton, Heddecss Dated With June, St4 
This invention relates to improvements in tubular fl 
boilers and furnaces, whereby increased capacity for a m wor 
for the products of con and consequently increased eticiency of 
the furnace are obtaing it the same time greater strength and 
less liability to injury from unequal expansion of the boiler are insur 





In carrying out this invention the boiler is constructed in two parts or 
lengths, which are set in brickwork with their ends facing each other 
and connected together or not as desired with steam and water tubes \ 
space is left between the two contiguous ends, which space is enclosed 


so as to form a mixing chamber forthe products of com 


with brickwork, 

bustion 

2081 WING MACHINES, 
f 


SEWING OR Srirr 
' Dated 6th J ¢, 874 








Improved lov for conducting the wax thread into the ho ft 
needle, dispensing with the whirl commonly used for that pur] 
2082. Wravine CoLournep QuILts, 2 G +, Bolte Dated 1 
is74 
The chief feature of novelty in the invention consists in so designing 
that 


the pattern and in so perforating the cards of the Jacquard machin ’ 
the whole of the pattern shall be produced by what is known as 
** floating " the coloured warp over the face of the cloth whilst the ground 
is what is known as “‘ seed work,” the result being a novel and pleasing 
effect not hitherto produced 
2088. Preservation oF Hops, J. H. Joknaon, rcol n'a-inn-fiel ds A 
communication trom T. A. Breithaupt, Paris Dated 16th Jane, 1874 ’ 
This invention relates to an improved mode of preserving hops, whereby 
the inconveniences attending the ordinary method by sulphuring are 
obviated, and consists essentially in separating the essential oil from the 
hops and preserving the oil and the hops from which it has been extracted 
separately, the oil being preserved in hermetically closed bottles, and the 
hops dried and compressed in the ordinary manner. 
2084. BEARING oR Suspension Sprincs For Fursitvre, &c., J. &t. 
Johnaon, Lincoln's-inn-telds.—A communication from P. F. M. Le Luyer, 
Paris.— Dated 16th Jane, 1874 
This invention relates to an improved system of elastic suspension 
applicable to chairs, sofas, bedsteads, and other articles of furniture, to 
vehicles and for other like purposes, and consists in the employment of a 
lever, bearing or pressing upon a metal spring or a block of india-rubber, 
and having its fulcrum at a suitable distance from such spring or block 
2085. Rock Dritts, 7. Sturgeon, Leeds, and W. @. White, New Malden 
Dated 16th June, 874 
Constructing cylinders of pieces of tube with annular spaces between 








them, forming the steam ports; arranging the drill bar tu puss through 
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hollow feed screw, so that the drill may be pushed further out when 
required; using an annular cylinder with a feed nut in central opening, 
or two or more cylinders with a feed nut placed centrally between them; 
imparting feed and rotating motion to the drill by the same mechanism 
which works the valve; carrying the cylinder in a ball-and-socket joint, 
and arranging one of the legs to be taken off and attached to another part 
of the machine, so as to form a strut when the machine is used _hori- 
zontally; fixing plates on the legs, so as to allow of them being weighted 
with stones, for drilling rocks under water; fixing a rock drilling 
machine with a diving bell, so that the diving bell forms the, stand; con- 
structing a machine to work in water having an expanding or collapsing 
cylinder instead of a cylinder and piston. 

2086. Portrasie Rotary or Fan Biowers, A. Bennett, Birmingham.— 
Dated Wth June, 174. 

According to this invention the fan chamber and delivery pipe are 
made of two symmetrical pieces of sheet metal me into the required 
form and fixed together ot to edge. The vanes of the fan are fixed to 
the rotating spindle by means of slit arms cast on the spindle, the slit 
arms being closed by pressure upon and engaging in holes in the inner 
ends of the vanes. The pulley or hand-wheel for working the fan is 
made of two thin discs of wood fixed together with the grain of one disc 
crossing the grain of the other dise. By means of a leather handle or 
loop secured to the body of the blower or fumigator at a point nearly 
opposite that at which the pulley or hand-wheel is situated, the blower 
or fumigator is held by one hand while the other hand is working the fan. 
2087. Permanent Way or Rattways, F. de M. Turner, Belvedere.— 

Partly a communication Jrom T. 8. Sarney, Ottawa,—Dated Wth Jane, 
1874. 

This provisional specification describes connecting the ends of flat- 
bottomed rails by turning the flanges at the two ends upwards, A fish- 
plate, bar, or wedge is driven into the trough so formed. 

2088. Torrepors, C. A. McEvoy, Beav-lane, Southicark.— Dated 16th June, 
1s74. 

This provisional specification relates to safety locking apparatus (which 
can be put on and taken off from a distance) for torpedoes which explode 
when struck externally without requiring any galvanic battery or 
electrical firing apparatus. 

2089. Lappers anp Fire-escapes, W. Hairkings, Kentish Town,.—Dated 
Lith June, S874. 

This consists in raising ladders formed in sections, and working tele- 
scopically ; and also in elevating a shoot with the ladder for use as a fire- 
escape. 

2090. Raiwway anv orner Tickets, G. Monteflore, Florence.—Dated 16th 
June, W874. 

Tickets formed as carriers for or made to become carriers of removable 
or affixed sheets on which railway time-tables or notices or other matter 
may be printed or written. 

2091. Raiwway Routine Stock, W. Dodshon, Gower-street, Lowton.— 
Dated With June, 74. 

By this invention the carriages, both for passengers and luggage, are 
made in separate parts, namely, bodies and trucks, or frames on which 
the bodies rest, such bodies having flanges or guides which drop over the 
sides of frames to prevent all side movement. In making up a train 
some trucks are left without bodies on them, and in the event of a 
collision the carriages, instead of being thrown one against the other, 
simply slide off on to trucks that are vacant. 

2092. Turasnixne AND oTrHeR AGricuLtuRAL Macutines, J. P. Fison, 
Teversham,——Dated loth June, UTA. 

The improvements relate, First, to a safety guard for the drums of 
thrashing and other machines ; and Secondly, to an elevator for corn, 
chaff, pulse, grain, refuse, seeds, or other matters acted upon by a thrash- 
ing or other machine, with which elevator may be combined a fan or wind 
box for cleaning the matters elevated. 

2093. Dry Crosers, J. 1. Fisher, Hariorth.— Dated Wth June, W874. 

This provisional specification describes a closet in which a rotary 
scraper is caused to sweep the excreta and dry earth from the closet into 
a pit or receptacle, and then to close the opening through which the 
materials were discharged. 

2094. Manvractvrinc Articies Direct FRoM THE METAL MADE BY 
THE BesseEMER OR MARTIN-SIEMENS Process, W. Johnson, Shegield.- 
Dated Vth Jane, W74. 

The tools or other articles are shaped to their required form direct from 
bars of Bessemer or Martin-Siemens metal or steel (Bessemer rail ends 
being usually rolled for the purpose), and the articles are then converted 
in the manner explained. 

2095. Woop Pavements, S. Rewington, Priacea-square.— Dated 16th June, 

87 

This invention relates to street pavements, constructed with a founda- 
tion or tlooring of planks or boards, upon which are placed wood-blocks 
or pieces fitted and packed together so as to present a level or uniform 
upper surface to the traffic. The invention is designed chiefly to utilise 
blocks which have become worn, or blocks of irregular lengths, thereby 
furnishing a very simple and inexpensive method of repairing or restoring 
these pavements, and obviating the necessity of removing and abandon- 
ing blocks which have been worn or injured on their upper surface and 
replacing them with new blocks. 

2096. Avromatic Courtine, J. Cook, Preston, —Dated Vith June, W874. 

The end of the ordinary draw bar terminates in a hook, the forward 
gee of which is formed with an incline sloping upwards and backwards 

lor a purpose hereinafter described. To one side of the draw bar a shackle 
is jointed by a bolt or pin, the hook being situated upon one side of the 
centre line of the truck, and the shackle an equal distance on the other 
side, so that when the trucks are brought together, end to end, the 
shackle of cach truck is opposite to the inclined hook of the other, and 
rier verse. Ina modification of this invention the shackles are dispensed 
with, and the end of each draw bar is provided with a double inclined 
hook, capable of oscillating or partially revolving upon the horizontal 
axis of the draw bar. 

2097. Constrvctine Docks AND Quay Watts, Founpations, Bripces, 
SUBWAYs, SEWERS AND OTHER ANALOGOUS Works, 7. 8. Hunter, Glas- 
gor Dated Vith June, 74. 

The features of novelty which constitute this invention are the improved 
methods of and means for constructing works of the classes referred to. 
Also the improved curb or shoe. 

2098. ConsectiInG THE Brakes THROVGHOUT A Raitway Tray, G. 
Edirarda, Heaton Norvia.— Dated Vith June, W874. 

This invention relates to means of communicating throughout a train 
the movements for working the brakes, the connections for this purpose 
being available as safety couplings. A pair or even number of levers con- 
nected together are mounted under each carriage, and the levers of the 
one carriage are connected respectively to those of the carriages before 
and behind ; and in the case of a brake carriage those levers are con- 
nected to the brakes so that, when at any part of the train a movement 
is imparted to the levers so as to put on or take off the brakes, that 
movement is communicated by the oscillation of the connected levers 
throughout the train, causing all the brakes thereof to be similarly acted 
on. The connection of the levers of the one earriage to those of the 
other by a link or pin working in a slot serves as a safety coupling for the 
carriages, keeping them from separating when the main coupling fails. 
By making the levers with jointed forked ends provided with handed 
studs and slots, these levers couple themselves automatically when 
carriages are brought together; and by providing the said slots with 
springs or weighted latches, such automatic connection is made to serve 
also as a safety coupling. 

2099. Temrerine aNp ForMING ARTICLES OF STEEL, OR STEEL AND TRON, 
G. F. Simouds aad J. A. Feraou, Fitchburg, US.—Dated Vith June, 
1874. 

This invention relates to the hardening, tempering, and bringing to 
their ultimate form, articles of steel or of steel combined with iron, and 
it consists, First, in an improved process ; and Secondly, in the construc- 
tion and arrangement of the tempering oven necessary to carry ont the 
process. The articles to be treated are heated in the usual manner, and 
after hardening, are again heated for tempering and forming. When at 
a proper heat, the metal is compressed in a clamp in which the opposite 
compressing surfaces are either straight or shaped to suit the form 
required in the article to be produced. During the tempering process 
the yreatest ultimate heat allowable in producing a spring temper is used, 
and the heat and compression are maintained a sufficient tine, say about 
thirty minutes, more or less, to allow the particles of metal to assume a 
—— relation to each other, and the article to take permanently the 

orm of the clamping surfaces. The object of another part of this inven- 
tion is to avoid any contact of the clamps with the fire, and only allow 
them to receive the heat after it has been evenly dispersed, thereby 
securing a uniformity of heat throughout the clamps and the article to 
be treated, during the whole of the process. In the front wall of the 
oven is a door for the introduction of the articles to be treated. — At the 
top are openings for the egress of heat, and for creating a draught when 
the smoke flue is closed. The heat is evenly distribu through the oven 
by means of openings in the bottom, which perforations may be closed 
when it is dened to examine the articles in the oven or otherwise. 

Radiating flues also assist in distributing and equalising the heat before 

it reaches the perforated bottom of the oven. Over the fire box is placed 

a heavy fireproof tile, arranged to catch the direct heat of the flame. 

There are air passages on each side of this tile leading into a hot-air 

chamber arranged between the tile and fire box arch. _ The article to be 

treated may be secured in the clamps by means of wedges driven into a 

slotted rod, or by any convenient means. The clamps may rest within 

the oven and be operated by the rod, or they may be separate therefrom. 

Q1OL. SieiGH, J. Pattison, Darnley Mill.—Dated Vith June, 1874. 

The feature of novelty which constitutes this invention is the arrange- 
ment ur construction of sleighs with a movable platform. 




















2102. Treatine Fruit on VecEeTaBLe Juices, J. M. Fairlie, Glasgow.— 
Dated Vith June, 1874. 

The feature of novelty which constitutes this invention is the treatment 
of fruit or vegetable juices by sulphurous acid gas or by a weak solution 
of sulphurous acid. ‘ 

2103. Conxectinc Service Pires, Cocks, AND Pivas To Mars Gas 
Pires, 7. Rafferty, Manchester.—Dated 17th June, 1874. 

The — of this invention is to prevent the waste of gas, and accidents 
from explosions owing to the ee the The improved apparatus 
consists of a made of india-rubber which is fastened to the main by 
straps and buckles. In the interior are fixed self-acting, closing, and 
ym 4 doors made of Wo one! flaps of india-rubber to allow the drill, 
rhymer and tap to be fixed or withdrawn as required. The drills, 
rhymers, and taps are worked in the ordinary way by a ratchet brace, 
which is supported by a light stand drill or apparatus. 

2104. Hor Air Srove, J. B. Whiting, Broompeld.—Dated 17th June, 1874. 

This invention consists of a stove with three compartments, one for 
the burning fuel, another for receiving the heated gases as they pass from 
the fire, and a third in direct communication with the smoke flue. The 
second compartment contains tubes against which the hot gases impinge 
and heat the atmospheric air inside the tubes. This heated air is con- 
ducted into the apartment to be heated, whilst the hot gases from the 
burning fuel are conducted in a circuitous manner, until being robbed of 
their heat they escape by means of the smoke flue. 

2105. Permanent Way, W. Smith, Heywood, and J. Whittaker, Middleton. 
—Dated lith June, 1874. 

This invention is particularly adapted for securing the wedges by which 
railway rails are held in the chairs, but it may be applied for other pur- 
poses. This invention consists in making a tapered recess in the wedge, 
the taper of the recess running in the contrary direction to that of the 
wedge, and in the use of a set screw with a lock nut, which set screw fits 
in the recess, 

2106. Treatinc THE JvICE OF A CERTAIN TREE CALLED ZAPOTE OR 
Cuickcey, /, Conybeare and G. Naphegys, Kensington.—Dated lith June, 
1874. 

This invention relates to the treatment and application of the juice of a 
tree called Zapote or Chickley, to adapt it for purposes for which caout- 
chouc, gutta-percha, and other industrial materials are used. The juice, 
or, as it is termed by the inventors, ‘‘ Zapotine,” may be dissolved in 
alcohol or ether ; or treated with carbonic acid or other compounds of 
carbon, or with white lead and sulphur. It may be distilled. It may be 
mixed with caoutchouc, gutta-percha, cork, or other substance. It may 
be bleached by sulphuric acid and chloride of lime, dissolved in benzine 
or other hydrocarbon, and treated by an alkali or alkaline compounds. 
2107. Sewina Macuines, J. Colborne, Park-place, St. James’-street, London. 

—Dated Lith June, 1874. 

This invention consists in rendering sewing machinery self-acting and 
less complex by giving motion direct to the needle through the medium 
of an escapement motion actuated by a clock spring or descending weight. 
2109. Wires ror Common Roap Venicies, A. Diss, West Bergholt.— 

Dated Vith June, 1874. 

This invention consists in securing a guard ring of metal to the outer 
face of the felloes of wheels of common road vehicles, for the purpose of 
strengthening the same and protecting the felloes and tire from injury. 
2111. Pires ror Conveyinc on Conpensinc Acips, W. W. Pilkington, 

St. Helens.— Dated lith June, 1874. 

This consists essentially in constructing such pipes, tubes, or ducts of 
glass, preferably of thin blown glass. In carrying this invention into 
practice the inventor makes one end of each glass tube or duct smaller 
than the one to which it is connected, either by tapering them or by the 
use of a socket, or he uses butt and ring joints or other means for 
coupling them. In combination with the above glass tubes he employs 
as supports at the junctions, or intermittently between the junctions, 
wood or other carriers. . 

2112. Furnaces, Frrer.aces, AND Stoves, C. EB. Bainbridge, Middleton- 
in- Teesdale, and W. Pinknen, Egaleston.—Dated ith June, W874. 

This invention relates to metallurgical and other furnaces used for 
manufacturing purposes, the furnaces of stationary, marine, and loco- 
motive steam boilers, and to cooking and heating stoves and fireplaces ; 
and ists in arrang ts whereby the air used to support combus- 
tion is heated on its way to the furnace or fireplace, and is caused to pass 
down through the fire. According to this invention the fire-bars are 
made hollow, and the air for supporting combustion is caused to pass 
through them into a fluc or heating chamber, and thence down through 
the fuel, the ashpit being closed, and the necessary downward draught 
being caused by an inverted fire bridge, by which arrangement the smoke 
is consumed and the fuel economised. In substitution for or in addition 
to the hollow fire-bars for heating the air, flues are in some cases arranged 
so that the said air may be passed through them on its way to the fire. 
2113. Turasninc Macuines, H. Tasker and H. Shackler, Andover.—Dated 

17th June, 1874. 

This invention consists of a series of square or other rolls placed in such 
a position with relation to the drum of the thrashing machine as that, 
when the produce to be thrashed is placed upon them and the rolls are 
rotated, the produce will be carried into the drum. The same objects 
may be effected by an arrangement of endless bands or chains carrying 
boards or sheets. 

2114. Suearine anp Cuippinc Apparatus, A. Holland, Birmingham.— 
Dated Lith June, WTA. 

This invention refers to the employment of friction rollers to the 
working parts of such apparatus; it also refers to the setting up of the 
parts and to the arrangement of the cap handle and lever portions. 

2115. Masvracturtne Ice, Cootinc BuiLpines, AND REFRIGERATING, 
C. P. N. Weatherby, New York.—Dated lith June, 1874. 

This invention relates to a process and apparatus for manufacturing ice, 
and for cooling or refrigerating by combining the cooling effect produced 
the alternate condensation, cooling, and evaporation of a liquid which 
boils at a low temperature, or of a densible gas, and the cooling effect 
produced by the alternate compression, cooling, and expansion of 
atmospheric air. 

2116. Cieaninc Gratis, W. Houghton, Great Grimaby.—Dated 18th June, 

S74. 

This invention relates more particularly to the combined smut and 
separating machine for which the inventor obtained letters patent, 
No. 1774, 1871, and consists in providing a separate collecting channel for 
the scourings between the perfora metal cylinder and the outer 
wooden casing, whereby they may be kept separate from the chaff and 
other refuse, instead of both passing together through the fan as in the 
former patent. 

2117. Fountain Pexnorper, B. P. H. Vaughan, Chancery-lane.—A com- 
munication from V. Messier and C. Patron, Paris.—Dated 18th June, 
1874. 

This invention consists in an improved fountain penholder composed 
of two telescopic tubes, one of which forms a cistern communicating with 
the pen by a — feeder, and the other a tubular piston by which 
the ink is supplied thereto. 

2118. SrraicHTENING, MEASURING, AND CuTTING WirE oR Rops, J. Lord, 
Rastrick.—Dated 18th June, 1874. 

This improved machinery consists of a series of fixed pins or rollers, 
between which six or other convenient number of wires or rods are 
drawn, and by which they are straightened simultaneously, and two 
series of jaws, vices, or holders, which are travelled to and fro alternately 
on fixed bars or slides by adjustable crank pins in face plates or other 
equivalents. The wires are cut to the required lengths by a knife or 
cutter. 

2119. Raisine, Lowerinc, AND Disexcacine Surps’ Boats, W. Barr and 
k. Barr, Glasgow, — Dated 18th June, 874. 

In carrying out this invention the davits are fixed on a horizontal shaft, 
and a worm-toothed sector on the shaft has in gear with it a worm on a 
shaft having a hand wheel. The ropes by which the boat is suspended 
are passed over sheaves and their inner ends made fast to rings at a cer- 
tain distance outwards from the position of the davit shaft. As the davits 
are turned outwards, the ropes pay out from their ends, and the boat is 
lowered to a corresponding extent beyond the movement directly due 
to the davits. Each rope or chain is connected to the boat by a blunt 
hook, which is thrust down into a socket, and its lateral projection turns 
aside and gets under a blunt holding latch pressed by a spring ; and in 
order to obtain the simultaneous release of both ropes a rod or shaft is 
fitted a in the boat, and has wipers fixed on it in itions 
to act on the two holding latches. By another modification the blunt 
hooks are made with projections on both sides, and are held by cup-like 
— on the ends of the longitudinal rod or shaft. For retaining the 

oat after it is raised levers are jointed to the davits and their outer ends 

are shaped to engage with the boat's keel, whilst their inner ends are 
connected to fixed points in such a way that they release the boat when 
the davits are turned outwards. 

2120. Actrvatina Rattway Brakes, J. L. Clark, Victoria-atreet, West- 
minater.— Dated 18th June, 1874. 

This provisional specification describes a means of applying railway 
brakes. A jet of steam from the engine bviler carries air into a pipe con- 
nected with cylinder and piston arrangements on the carriages. When 
the steam jet is put on the brake blocks are against the wheels. 
The steam jet is adjustable, and it may be reversed to remove the blocks 
out of contact with the wheels. 


2121. Fastenine ror Jewe.ery, RK. Carter and J. Ashwin, Birmingham, 


—Dated 18th June, 1874. 
ding the upper disc with a double ing 
tial 








This invention consists in provi: 

laced thereon vertically, the said double spring consisting substa’ y 
of two single =e ings, such as are used for necklets, placed together in 
such manner that they are both pressed inwards at the same time by the 








side arms, with which they are connected and of which they form 
The lower or underside disc is vided with a tubular shank, into which 
the double spring before mentioned takes, and by which it is secured, 
and the two discs are thus held together in ther proper position. 
2122. Wearine AppareL, J. H. Johnson, Lincoln's-inn-flelds.—A communi- 
— JSrom B. Buttrick and Co., New York, U.S.—Dated 18th June, 
874. 

This invention consists of a peculiar mode of forming patterns for 
dresses with perforations for the purpose of denoting the lines of basting 
and the parts at which alterations are to be made ; also of a peculiar 
= for bending the pins used for fastening such patterns to- 
gether. 

2123. Sprinc Hine, J. Wood, Newport.—Dated 18th June, 1874. 

This improved hinge consists of a plate working on a bearing, but with 
its hinge pin or fastening at some distance from the top thereof. Upon 
this plate is attached a spring, a part of which rests upon the top of the 
bearing, to which the plate is hinged in such a manner that it presses 
upon the plate when closing any kind of orifice or article, and that this 
— is not overcome until the said plate is raised beyond a certain 
point. 

2124. Testine Atcono.s, W. B. Gedge, Wellington-street, Strand.—A com- 
munication from J. Bonjour, Paris.—Dated 18th June, 1874. 

This invention consists in the use of a reactive composed of alcohol from 

ain, mixed with a certain quantity of acetate of lead. This reactive is 
ntroduced with the liquid to be analysed into a globular vessel, in which 
they are kept in agitation by a mixer. The liquid thus mixed escapes by 
the lower part of the vessel into a worm and goes to a pressure filter, 
whence it falls into a vase, where it pletes its clarification. The liquid 
if then poured off and weighed very exactly, and by means of tables 
drawn up for the purpose it is at once ascertained whether the alcohol of 
wine has been mixed, and to what extent. 

2125. Doors or Lanpaus, W. EB. Gedge, Wellington-street, Strand.—A com 
munication Jrom Messrs. Moutegut and Barou, Paris.—Dated 18th Jane’ 





1874. 

This invention relates to improvements applied to the door of “ lan- 
daus” to permit the opening of the door without lowering the window 
frame, which is held in two uprights with independent slide, and ma, 
thus remain raised even when the one or the other of the hoods is lowered. 


2126. Venicces ror THE DistripuTion oF Liquips, 7. Pearson, Kenning- 
ton Cross.—Dated 18th June, 1874. 

This consists, First, in dividing the distributor pipes of water carts 
into partitions, to each of which a pipe from the water-cart is led, and 
each of these pipes has a valve under the control of the driver ; Secondly, 
in covering the valves through which the water flows into the partitions 
with a cap or cage of wire gauze, so as to strain the water ; and, Thirdly, 
in filling the cart from the front, and in placing a sort of screen barrier 
in the vehicle to prevent the approach of stones or impurities to the valves. 
2127. Trap ror Cisterns, G. A. Henty, Notting-hill.—Dated 18th June, 

1874. 

To provide against the ill effects arising from making the waste pipe a 
conduit for sewer gases into the house, the inventor traps the waste fire 
by fitting to the upper end thereof an annular vessel, the inner wall of 
which is lower, say by fin. more or less, than the outer wall,and — in 
& vessel a bell-shaped piece which will cover the open end of the waste 
pipe. 
er VENTILATING APPARATUS, A. Macklin, Tollington Park.—Dated 19th 

une, 1874. 

This invention relates to improvements applied to the ordinary ventila 

tors of railway and other carriages, and which also constitute an indepen- 
dentiventilating apparatus applicable generally. It consists in a tube or box 
having one of its sides open or perforated, and with a flap at or near each 
end, hinged to open inward. The open side of the tube or box is placed 
over the perforated plate of the ordinary ventilator and projecting on the 
outside, the current of air produced by the train in motion opens the flap 
at one end, closes the other, and escapes through the perforated plate into 
the carriage. When the train travels in the opposite direction the 
action is reversed. When used independently of the ordinary ventilating 
apparatus the tube or box is placed either at the side, at the top, or inany 
convenient position outside the carriage, and may be of any suitable 
shape and size, the side by which air enters tho carriage being simply 
verforated or fitted with perforated plates, a regulator of the draught 
xeing placed within the carriage. A fixed divergent may be used in lieu 
of the hinged flaps, particularly for cabs, omnibuses, and all vehicles 
always facing one way, as also for ships ; and provision is made for the 
escape of any rain water which may be driven into the tube or box. 

2133. Revoivine Suutrers, A. J. Williams, Duke-street, Adel phi.—Dated 
19th June, 1874. 

The springs are fitted on a permanent part of the structure to which 
the shutter t applied, instead of on the shutter roller. Pitch chains and 
wheels, or racks, connect the springs with the roller. The springs allow 
tho shutter to have its traversing motion. A pawl stops the shutter at 
any desirable part of its travel. Pulleys or rollers are so placed as to 
mult.ply power or reduce strain. When counterbalance weights are used 
a flanged axis is employed with the roller, the flange acting as a guide. 
A conical trussd roller is described. The improvements are partly appli- 
cable to blinds, sails, and other articles. 

2137. Seep Drinis, BF. J. Hollings, Swindon.—Partly a communication 
Jrom A, B. Hollings, Hamilton, Canada,— Dated 19th June, 1874. 

This specification describes a seed drill, the coulters of which are of 
conical tubes of cast iron, provided at their lower ends with steel points, 
and jointed at their — ends to braces which connect them to the front 
bar of the machine. Means of setting them at any desired distance apart 
are described, and means of steering the implement by a man walking in 
rear of it. 

2141. Corn, Seep, AND Manure Driwis, J. Coultas and J. P. Coultas, 
Granthinm.—Dated 20th June, W874. 

The essential features of this invention consist in the application of 
pressure to the coulter levers of corn, seed, and manure drills by means 
of a lever and bar acting upon flat and helical springs secured by pre- 
ference to the press bar ; or, if desired, to the coulter levers themselves, 
whereby greater uniformity of pressure is obtained with a yielding or 
spring pressure : also in the application of a self-acting catch to the before- 
mentioned lever, which is jointed so as to apply pressure when moved in 
one direction, and to lift the coulters when moved in the opposite direc- 
tion ; also in the application of guards or shields between the wheels and 
seed and manure boxes for preventing access of dirt to the gearing, which 
is entirely covered thereby. Another guard in the case of artificial 
manure drills is applied along the back of the manure box to shelter the 
manure from the wind. 

2143. Weavine Suuttie, J. Lang, T. Westly,and W. Bibby, Preston.—Dated 
20th June, 1874. 

The novelty of this invention consists in the simple application of a 
small detector apparatus in the ordinary shuttle, whereby flotes may be 
prevented ; as long as the weaving goes on well this apparatus is inactive 
and of no present use, but as soon asa flote occurs the defect is felt by 
this susceptible apparatus, which instantly stops the loom by breaking 
the cop thread. 

2148. Mecnanicat Sroxinc Apparatus, J. Smith, Thoralie Bank.— 
Dated 20th June, 1874. 

The invention consists in substituting for ordinary fire-bars a series of 
longitudinally placed screws which are made to rotate continuously, or it 
might be at short intervals, by gearing applied to their outer ends and 
driven from a steam engine or other suitable prime mover. A hopper is 
constructed over the outer end of the screw bars, and the coal or other 
fuel descending from it upon the screw bars is by their screwing action 
gradually carried upon them into the furnace, and along them to the 
inner end. At the inner end the ashes or residues fall over the inner 
ends of the bars through a space provided for the purpose into the 
ashpit, a damper preventing excess of air from getting up through such 
space. 

2149. CatarLasm or Compress, W. R. Lake, Southampton-buildings, 
London.—A communication from A, A, Lélievre, Paris.—Dated Wth 
June, 1874. 

This said invention consists in arranging between two sheets of 
wadding any suitable mucilage, preferably that of the fucus crispus. The 
whole mass is by desiccation transformed into a kind of paste-board, 
which may be cut into bands, squares, or otherwise, and may be easily 
softened by the application of water. 

2155. Ferpine Steam Bou ers, W. L. Wise, Chandos-chambers, Adel phi.— 
A communication from N. F. Yagn, Syzran, Russia.—Dated 20th June, 
1874. 

This invention relates to, First, apparatus in which two vessels or 
reservoirs placed one above the other with a non-conductor of heat inter- 

are arranged to communicate with each other by a couple of bent 
tubes. The upper vessel communicates with the reservoir of alimentary 
water. The lower vessel has two pipes leading to the boiler, one of 

which extends only to the proper water level, and is provided with a 

lug, cock or valve, and the other extends below the water level in the 
an and is furnished with a back ure valve. ae pop a modi- 
fication of the above a tus in which the upper vessel and bent tubes 
are dispensed with. ly, the application of the apparatus for forcing 
water from the boiler. 

2162. Lamps, S. H. Parkes, Birmingham.—Dated 22nd June, 1874. 

This invention consist? in supporting upon the lower part of the 
chimney of a gas or other/lamp, a conical hood or bonnet situated hori- 
zontally, its axis through the brightest part of the flame. The 
conical hood has internally a hed and plated surface and is su 
upon the chimney by means of tubes fitting that part of the chimney 
within the conical hood. The smaller end of the hood is closed by a 
reflector, and to the larger or front end a circular frame glazed wi 
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i t of glass of a faint blue colour is jointed. By the use of this 
pea acges are screened from the light, while the surface or object 
towards which the front of the hood is turned is brightly illuminated by 
a light from, which the excess of yellow and red rays have been absorbed, 
and which ey has not the irritating property common to 
ordinary artificial light. 

2168. Treatinc Puospnates or Live, EB. P. H. Vaughan, Chancery-lane. 
—A communication from Count V. F. L. H. de Terbecy, Paris.—Dated 
22nd June, 1874. ’ ’ 

This invention consists in the direct application of sulphuric acid to 
the treatment of uncrushed phosphates of lime for manuring and other 
purposes, when those phosphates are subjected to constant attrition in a 
revolving drum or other analogous apparatus. 

2195. Fixtxc Door anv oTrHER Kyoss, E. V. Bailey, Birmingham.—Deted 
24th June, 1874. : ) 

According to this invention the prolonged neck of the knob has in it an 
annular groove, in which a ie or forked plate takes. The rose is 
situated behind the said plate, and the rose and plate are fixed to the 
door by screws passed through corresponding hvles in the twoparts. By 
this means the knob can turn freely in the fixed saddle plate and rose, 
and the said knob is fixed very steadily to the door and to the spindle 
of the latch. Or the separate saddle plate may be dispensed with, and a 
thick rose having a dovetail recess in its inner side may be used. In this 
modification the rose is connected to the knob by cotters engaged 
between the annular groove in the neck of the knob and the sides of the 
dovetail recess in the rose. In applying this invention to rim locks or 
latches, the spindle is fixed to the follower of the lock or latch by a com- 
bination of sqtfare holed and screw washers, the projecting plain end of 
the spindle having a knob upon it, which knob is fixed to the door as 
before described. The square holed and screw washers may be employed 
for fixing the arms or tongues of cupboard turns to their spindles 
2198. Ixkstaxps, B. Brower, New York.—Dated 24th June, 1874 

The said invention consists in the combination of a funnel-shaped 
mouthpiece projecting some distance into the vessel with a reservoir ink- 
stand, for the purpose of allowing only the clear fluid ink tu be taken up 
by the pen. 

2232. Trawxsmittine Motive-Power To Sewinc Macuines, J. Bourdon, 
Paris.— Dated 2th June, 1874 

On the main spindle, which is straight instead of being cranked as usual, 
is keyed a pulley having a piece or disc on each side thereof loose on the 
shaft. These side pieces have recesses on their peripheries in which are 
placed india-rubber balls. Cords pass from the treadle or treadles round 
projections or bosses on the side pieces and into the groove of a suitably 
placed loose pulley 
2257. Mercvriat Airr-Pumps, EB. P. H. Vaughan, Chancery-lane.—A com- 

munication from A. Aguada, Marquis of Las-Marismas, Paris.—Dated 
30th June, 1874. 

This apparatus is composed of mercurial reservoirs in pairs provided 
with flexible tubing in combination with the capacity to be exhausted 
and arranged to move upwards and downwards on a suitable frame, so as 
alternately to fill and empty these receivers, provision being made for 
ixtercepting the return of air at each stroke 
2260. Necxries with Fasteners, H. Feldtrappe, Paris. —Dated 30th June, 

1874 

This provisional specification describes an improved nipper fastener for 
the free end of neckties, the said end being inserted sideways into the 
fasteners, instead of being passed through a sheath or guide as in the 
existing fasteners of neckties. 

2313. Derectine Fire, J. Lewthiraite, Halifax.— Dated 3rd July, 1874 

This consists in employing a *‘ detector" composed of a strip of quickly 
fusing material, such as gutta-percha, of such a length in relation to a 
¢ebain called the “‘ indicator,” that the complete separation of two hooks 

attached respectively to the strip and chain is prevented) These hooks 

are nel to separate on the strip becoming melted, and cause wires 
connected therewith to come in contact with an electrical apparatus or 
bell, by means of which the existence of the fire is made known 

4283. Lamrs, J. H. Johnson, Lincoln’s-inn-felds.—A com 
R. Hitchcock, J. M. Sigourney, and W. Van V. Kosa, Watertown, U.S 

Dated 12th December, 1874 

This invention relates to an improved construction and arrangement 

of lamp for burning heavy oils without a chimney ; and it embraces 

improvements in the spring movement or clock movement for producing 
the blast or supplying the oil in the same, or performing both of these 

@perations simultaneously, which improvements are also applicable to 

spring or clock movements employed for other purposes 

4303. Srrinc Motors ror Sewinc Macuines, N. Jenkins, 

U.S --Dated 14th December, 1874 

Two or more springs aré employed wound around separate shafts, both 
or all geared together through another shaft with which the wheels of 
both engage. In the preferable form two or more sets of such apparatus 
are employed gearing with another shaft which receives power from the 
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whole. The speed is regulated by a peculiar frictional governor. 
4321. RerriceRaTInG Apparatus, G. Haseltine, S vapton-buildinas, 
London A communication From J. J. Bate, Brooklyn, U.S —Dated sth 
December, S74 
This invention relates to thi: cliss of refr tors designed for pre- 





serving meat, fruits, vegetable« and the like, and in which the air con- 
fined within a closed refrigerating 100m is caused by mechanical means 
to pass repeatedly through an ice-box to in desired reduction of 
its temperature and the climination from it of undue moisture 


4327. Recuiatinc Heaps, J. Bland, Keighley.—Dated 16th December. 
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In this improved apparatus the invent 
metal blades as healds required to weave th 





dlades are lifted up by pegs fixed into holes formed in lags which revolve | 
The 





round a cylinder, one lag at each 
the pegs are lifted up and drawn back, and 
not lifted up at this particular pick are propelled in a 
direction, thus giving space for the shuttle to pass through the war] 
after which the blades are all brought into line ready for another pick 
4346. Inox ann Steen, H. A. Bonneville, Paria —A sunication From 
C. J. Eames, New York.—Dated 17th December, 1874 
- The invention consists in constructing an or inary open or sinking 
furnace by substituting for the ordinary tuyere an improved petroleum 
or other hydrocarbon vapour burner, also in producing a substitute for 
charcoal iron by means of petroleum or other hydrocarbon vapour instead 
of charcoal, and also in preparing a bottom of quartz and sand, or char- 
coal dust 
4372. Grass Warr, W. R. Lake, Southampton-buildings, Lonidon.— A 
communication from C. Piper, Dresden.—Dated 18th December, 1874 

The object of this invention is to increase the tenacity and hardness of 
articles made of glass of any composition whatever. The inventor attains 
this object by dipping the glass ware after its manufacture in a highly 
heated state into a liquid also heated toa certain temperature, which 
ljatter is dependent on the composition and the melting point of the glass 
to be treated. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

{From our own Correspondent.) 


THROUGHOUT 1874 the iron and coal trades of South Stafford- 
shire have experienced a quiet year’s trade. In order to keep the 
works moderately well employed concessions have had to be made 
to buyers. The concessions would perhaps have been more con- 
siderable but for the strike of colliers, which, after lasting sixteen 
weeks, terminated early in July—to the defeat, it is true, of the 
colliers ; but the effect was to keep the prices both of fuel and of 
iron at a higher rate than was com natible with an animated con- 
dition of trade. During no part of the year has the district been 
in a vigorous state ; but it has not been so depressed as those which 
are chiefly rail-making districts, such, for instance, as Cleveland and 
South W ales. The meng of the iron mills of South Stafford- 
shire arequite miscellaneous. Having therefore a wider market this 
district has not suffered from the depression which has marked the 
localities where fewer varieties of iron are turned out. 
quarterly meeting for the year, which was held in Wolverhampton 
ya anuary 8th, found the Lilleshall Company and other Shropshire 
— Aggy their prices at £8 10s. for cold blast, and £7 10s. for 
~ oo = These pile were declared on the previous quarter day, 
b . was added to the quotations that ruled during the earlier 

iree months. Finished iron was in January quoted on the basis 


of £14 for marked bars; and coal on the basis of prices declared | 


by the Earl of Dudley on the 4th of March, in 1873, when 
) : » uota- 
agg advanced. 2s. per ton. This left the quotations at 
. on Be best, 22s. for common, 19s. for furnace, 188. for forge, 
-_ = for engine slack, all loaded into boats or into trucks at 
~s veel a aie eee, these figures were firmly upheld 
Fe wen te toon os the thick coal trade, ‘it was not 


The first | 


i m smaller coal t 
ton, which was a reduction of 2s, per ten upon the standard. ‘The | 





mS SAGIAESS. 


(Janu 
close of the Wolverhampton meeting, buyers maintaining that 
prices were being kept at 
withholding orders for the fall in quotations. At the 
of February, excellent bars were to be obtained at £13 to 
£14, and unmarked bars as low as £11 10s., with sheets and 
angles in proportion, whilst leading brands of native pig iron 
were kept at their quarter-day rates. Good brands of hot blast 
native all mine were freely offered at £6 15s. to £7, and common 
pigs were as low as £47s. 6d. With the opening of March a new 
scale of prices for coal came into operation, as the result of a 
circular issued by the Earl of Dudley. This brought down the 
quotation of all classes of thick coal some 3s. a ton. At the same 
time notice was given to the thick coal colliers for a drop of 1s., 
and to the thin coal colliers for a drop of 9d. per day. The reduc- 
tion really meant 1s. 6d. and Is. 3d. per day respectively. It was 
against this reduction that the colliers struck. A wiser course was 
pursued by the blast furnace hands, who accepted a reduction of 
10 per cent., and kept working. But as the colliers ceased work, 
many furnaces could not obtain fuel, and in about a month, and by 
the end of March, twenty-five furnaces had been blown out or damped 
down. The April quarterly meeting witnessed a drop in Shropshire 
pig iron of 20s., making cold blast £7 10s., and hot blast £610s. On 
the following day Messrs. G. B. Thorneycroft announced a reduc- 
tion in bars of £2. This made their standard £12. Similar action 
was not pursued by other leading firms until later in the quarter, 
but the Earl of Dudley, Messrs. Barrows, and Messrs. Bagnall, and 
one or two other conspicuous firms, even then demanded £14 for 
their bars. The July quarterly meetings in Wolverhampton and 
Birmingham—July 8th and %th—found the colliers’ strike un 
settled, though nearly at an end. Still, a reduction of from 10s. 
to 15s. was established on leading brands of pig iron, the Lilleshall 
Company, as usual, taking the lead in lowering their quotations 
15s. This made their cold blast Shropshire £6 15s., and hot blast 
£5 15s. Simultaneously the finished iron firms, who had been 
holding out for £14 for bars, now dropped £2, thus determining 
£12 as the standard. Second-class iron ranged between 10 guineas 
and £11 for bars, the price at which they had stood for 
some weeks before. It became known at this period that 


the striking of the balance of the selling prices in the North of | 


England and Staffordshire gave the operatives in the finished iron 
department a rise of 3d. per ton, and left puddlers’ wages at 11s.9d. 
On the 10th of June representative coalowners and colliers agree: 
under the arbitration of the Mayor of Birmingham, to a sliding 


scale of wages based on the prices of coal, commencing at the | 


reduction for which the masters had given notice. Quickly 


coal became a drug, and the relighting of blast furnaces, which | 


began even before the finish of.the strike, went on merrily. 
With the beginniing of October another settlement of finished iron 
workers’ wages, gave the masters an advantage, inasmuch as by a 
reduction of 1s. puddlers’ wages were brought down to 10s 9d. per 
ton, and all the other operatives in the same proportion. The 
Michaelmas quarterly meeting saw a reduction of £1 per ton 
declared by the first-class bar houses, and 10s. at the most in certain 
of the kinds produced by second-class houses, whilst in other de 
scriptions there was noalteration whatever. The price of a ton of 
best marked bars thus became £11. At the same meeting native 
pis iron was again reduced 10s,, thus occasioning Shropshire cold 
ylast to be quoted at £6 5s. and hot blast at £5 5s., and common 





cinder pigs at £3 5s. 
iron in other than in a few of the top brands has gone on weak- 
ening. 

Yesterday—Wednesday—in Wolverhampton there was only a 
quiet market, with very little business. Scarcely any of the mills 
and forges have resumed ; and in the few cases in which mills have 
been restarted to complete old orders, full work cannot be done 


for want of coal, which is kept at the pits by the canals being | 


frozen. Eighty furnaces are blowing, but forty more could b 

restarted if coal and ironstone were cheap enough. Native iron 

stone keeps very dear, and it is cheaper to import it from other 

districts than to mine it here at the present rate of wages and short 
| hours. Cornish brown hematite containing 40 per cent. of iron is 
being brought into the district, and sold delivered at 20s. per ton 
Yet the prices of all pigs show a tendency to rise further. Con 
sumers of finished iron declined to buy *‘at Quarter-day prices.” 
They pre fer to wait till it is known what those prices will be. 
Makers of finished iron spoke of being unable to drop prices to any 
serious extent. If wages should fall from 10s. Sd. to %s. {1., 
which seemed likely, the benefit would be only about 4s. per ton 
upon finished iron. There must therefore, they urged, be a good 
drop also in fuel and pig iron, if the product of the mills and forges 
is to be sensibly reduced. 

Wages questions are being much discussed. As to the 
iron department, no different arrangement can be made (unless by 
private agreement) until Midsummer; and not even then unless 
notice to terminate the agreement be given by one side or the other 
in April. That such a notice will be given at the time by the iron 
| masters in the North of England, who happen just now to be 

sufferers by the compact entered into by representative masters and 
representative men at Derby, there seems every reason to expect. 
Galvanising singles were to be had in Birmingham to-day 
Thursday—at £12 5s., but though the galvanisers have enough 
orders on hand to begin the year fresh with a little spirit, yet the 
| orders now arriving are so few, that with prospects of lower rates 
being declared at Quarter-day, no purchases of moment were 
reported. Unmarked bars were freely offered at from £9 to £0 10s., 
and girder plates were quoted at as low as £11 10s., but for tank 
plates, which, having to be flanged cold, need to be of the better 
quality, £12 was asked. North of England iron is being offered in 
the shape especially of angles and girder plates. The prices are 
under those of this district, but the difference in price is not equal to 
| what it is reported is the difference in quality. One instance has 
| roo ae my knowledge in which the iron has been tried and re- 
jected. 





consumers to forsake the mills and forges of South Staffordshire. 
| Coal, by reason of the frost, is getting a scarce article. Even 
where the facilities exist for carrying it from the pits by the train, 
the supply is insufficient. 
the collieries have literally nothing to do. Many colliers are 
unemployed, and the number will greatly increase speedily if the 
| frost does not break up. Owing to the expectation already men- 
tioned by consumers alike of pig and finished iron that the prices 
must come down at the ensuing quarterly meeting, the difficulty 
has not occasioned so much inconvenience as would otherwise be 
the case, for neither the blast furnaces nor the bulk of the mills 
and forges have so many orders on hand as to make them anxious 
| to be turning out as much iron as their producing capability will 
allow. Nevertheless there is demand enough to make the ice 
blockade one of considerable moment. 
On the 24th December an explosion of gas occurred at the Bignall 


Hall Colliery, belonging to the representatives of the late Mr. John | 


Wedgwood, situate a short distance from Audley, North Stafford 
shire. About sixty men were employed in the pit, and went to 
| work at six in the morning, the workings having been previously 
examined. One-third of the men were employed in the Bullhurst 
seam, 190 yards deep, and 200 yards from the pit bottom. 


yet to be explained, a terrible explosion of gas took place. Seven- 
teen miners were killed, and the roadways were much shattered 

The ridiculous strike upon which the colliers in South Wales 
seem to have resolved to enter, is much discussed hereabouts, and 
hopes are entertained that some orders for finished iron and tin 
plates,which are generally executed in South Wales, may find their 
way here ; but the men of most experience argue that it will be 
impossible for the miners in the Southern Principality to hold out 
sufficiently long to bring about such an eventuality. It is urged 
that the men in South Wales have no alternative but to accept 
| what their masters are offering them. 


Birmingham quarterly meeting, held upon the following day | 
9th), left matters pretty much as they stood at the | into work. 


an unreasonably high level, and | year. There was a 
close | week in 


Since those reductions the price of finished | 


finished | 


A better quality is being offered from the same district, | 
| but for su h iron the quotations present no encouragement for | 


Where the only output is the canal, | 


Here | 
lamps and candles were used, and, from circumstances which have | 
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The engineering and miscellaneous industries have hardly got again 
Orders have been carried over in most instances, but 
their number cannot be reported as so numerous as they were last 
ertain amount of improvement appreciable last 
the demand from the United States, especially for tin 
but this week certain of the orders have been cancelled. 






| plates ; 








NOTES FROM LANCASHIRE. 
(From our 
In looking back upon the year now closing in the iron trade of 
this district, the re trospect 1s not a very satisfactory onée The past 
twelve months have been marked by a continuous, steady retro- 
| gression in prices, representing a fall of from 30 to 40 per cent. on 
pig iron, to about 25 per cent. on manufactured iron ; and although 
in some of the lighter branches the actual amount of business done 
has been larger than might have been expected, the rail trade, and 
many of the he avy itenis, have been ¢ xceedingly depressed, and the 
year closes with a dull tone generally in the market, with a 
decidedly downward tendency in prices. 


Durin past week business has been considerably interfered 
with by t 


own Correspondent.) 








> Christmas holidays, and little or nothing has been 
done, as most people seem to have made up their minds to wait the 
result of the quarterly meetings before entering into further 
engagements. The fall in Scotch iron has had the etfect of dk press- 
ing the market here and at Middlesbrough. Pig iron, delivered in 
| the Manchester district, has been quoted at slightly reduced rates, 
both for prompt and forward delivery. Lancashire makes, 
although firm for early delivery, being still quoted at from 70s, per 
ton for forge, to 75s. per ton for foundry descriptions, might also 
in forward purchases be obtained for Zs. 6d. per ton under these 
prices. This, however, does not seem a sufficient inducement 
for buyers to operate, as there appears to be a very strong 
belief that lower values will rule; but should there be anything 
like a rush at the opening of the year for the orders now held back, 
it is not improbable that the market may stiffen in Middlesbrough 
and similar makes of pig iron which have been ing by specula- 
tive merchants in this district at considerably under makers’ prices. 
In manufactured iron business has also been very dull, but there 
is no material alteration in the price of bars, which are still quoted 

















| at about £9 5s. per ton delivered in the Manchester district. There 
seems, however, to be an expectation that the Staffordshire makers 
will have to give way at the ensuing Birming]l juarterly meet 





ing, and there is a reasonable prospect thi nsible re 
duction on the prices lately quoted a considerable amount of busi- 
ness might be done in the finished iron trade. 

The local blast furnaces continue well « mp 
mills although not so pushed as they wel 
some cases working up to their full produ 
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t rv. On“ 
| As we are now in the I tr Ly sea 
little work is being done at the I tr estal 
| throughout this district. It nmasters 
| to close their works entirely du “ ul 
n business will be si pen Chr is J 
] y next, which is equivalent to ten days’ idleness 
ironworks and collieries last Christmas work was not re 
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and in 
year to 
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fully a fortnight a e Christmas Day ; but b 
could then better afford a holiday than they can do now ; 
the majority of cases the ironworkers will be glad this 
resume operations at the earliest possible opportunity. 

Much distress prevails among all classes of ironworkers in Cleve- 
land, and all that has hitherto been done to alleviate it will only go 
a very little way towaris the realisation of the endin view. Itisa 
well-known Scotch proverb that ‘‘a green Christmas makes a fat 
kirkyard ;” but Christmas has come this year clad in his traditional 
vestments, yet the churchyards are filling with melancholy 
fastness in all the Tees-side town, and especially among these 
unemployed, and the death rate isat the present time very high and is 
| likely to all appearances to continue so OVverthe severe We ather. 
| tisrumoured that some of the rail mills in Cleveland that have been 
| in tolerably good work until now will be laid off after the Christmas 
holidays. I cannot now vouch for the truth of the report so far as 
individual cases are concerned, but consider ing the gener al aspect of 
trade I should be disposed to regard it very probable. It is 
well known that establishments have for some time been 

working as it were from hand to mouth, and failing any prospect 
| of sufficient work to keep them going with tolerable steadiness, 
the Christmas holidays is a very convenient time to lay 
off. It seems indeed as if the present dulness of trade in the 
finished iron departme nt were to be considerably aggravated 
before it begins to mend. 

After a two and a-half months’ sojourn in the United States, 
| Mr. I. L. Bell, the president of the Iron and Steel Institute, has 
| again landed in this country. Mr. Bell has travelled through 
Austria, Hungary, Prussia, France, Belgium, Spain, Denmark, and 
| Sweden at different times, for the purpose of acquiring a thorough 

knowledge of the iron trade ; and it only required the addition of 
the experience he has now acquired in America to make him in all 
respects the greatest statistical and scientific authority of the age 
in all matters connected with the metallurgy of iron, both at home 
and abroad. In due time there is no doubt Mr. Bell will com- 
| municate the results of his observations in America to the iron 
trade of this country. : 

The report of Mr. Waterhouse, the accountant appointed to 
examine into the iron trade of the North of England and Stafford- 
shire, with a view to ascertain the basis of wages for the next 
three months has not yet made his report to the trade. I under- 
stand that all the returns relating to the North of England have 
been made up; but some statistics are still required from Stafford- 
shire. The Board of Arbitration will meet very shortly to consider 
, the question of wages; and I have good reason to know that a 


further reduction is eminent. 
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The Messrs. Pease of Darlington have just closed the Hob Hill 
ironstone mines in Cleveland, from which, since the commence- 
ment, there have been raise l over two and a-half million tons of 
ore. The same firm are now opening out new mines near Guis- 
borough, 

There is no new feature worthy of notice in the Durham coal 
trade. The present severe weather has strengthened the demand 
for household and gas coals, and has also improved their value to 
the extent of 1s, to 1s. 6d. per ton. The inquiry for manufactur- 
ing coals is still, however, very slow. 

The Northumberland coal trade is in statu quo. Some collieries 
have been working only two and three days a week in consequence 
of the absence of the necessary facilities for the removal of the 
coal, This defect, however, is likely to be soon repaired by the 
North-Eastern Railway Company. 

The Durham miners have re-elected Mr, Foreman as president, 
Mr, Crawford as secretary of their association, 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE year just closed has been an exceptionally backward one as 
regards the iron trade. A slackness of demand and fall in prices 
set in during the previous year, and it was felt by the employers 
at the beginning of 1874 that they must reduce the wages of their 
workmen if they were to continue operations at a profit. Notice 
of a reduction to the extent of 20 per cent. was accordingly given 
to the miners by the iron masters in the early days of March, 
The men in the West of Scotland, disregarding the advice of their 
more trusted leaders, declined to accept that reduction, and came 
out on strike. Determined to carry their point, which was deemed 
essential, the masters blew out or damped down nearly every blast 
furnace in the country, so that at one time the trade was ata 
standstill, and customers had to be supplied from stocks that had 
accumulated in former times. Some a the miners, seeing that 
they had no chance of success, gave way, but the employers, re- 
solved that the surrender should be general, kept them locked out, 
with the view of bringing the recusants to reason. Altogether the 
strike lasted for about three months, during which time much damage 
was necessarily done to the trade, and great privations were endured 
by the miners and their families. When they returned to work, 
it was not at a reduction of 20 per cent., as originally proposed, 
but at 30 and 40, and in some cases even 50 per cent. The unions 
were all but completely broken up, and the defeat of the men was 
signally complete. In the counties of Mid and East Lothian, and 
Stirling, and Linlithgow, the strike was only continued four weeks, 
when the miners saw it was hopeless, and gave way. The men of 
Fife quietly accepted the reduction, but in the month of Septem- 
ber, when it was proposed to deduct another 15 per cent. from their 
wages, they struck to the number of 6000 men, By this time there 
were more coals being raised in the West than was wanted, and an 
abundance of supplies was transmitted to the eastern counties ; so 
that after being out five weeks, the miners of Fife and Clack- 
mannan had also to give in. At present the wages are lower than 
they have been for a long series of years, and any attempt to raise 
them for some time to come, would be fruitless, 

With such disputes as these, added to the general dulness of 
trade, it could not be otherwise than that the year's transactions 
should make a sorry figure as compared with those which have 
gone before. The make of pig iron has not been so small in Scot- 
land since the year 1854, and it is a third less than it was in 1870. 
The quantity consumed at home and exported is less than in any 
year since 1858, and there never has been such a small stock on 
hand at the end of a year since 1847. Happily there are signs of 
improvement, but the upward tendencies can hardly fail to be 
much slower than the downward one. It deserves to be noticed 
that there is this year a large increase in the imports of cheaper 
brands from England, principally from the Cleveland district. It 
should also be borne in mind that though the stocks now stand at 
96,000, they have been greatly less during the past three months: 
But should the demand improve, it will not be against, but rather 
in favour of the trade that stocks are so low. I beg to subjoin 
the official return of the production, consumption, exports and 
stocks for the year 1874, as compared with the previous year :— 
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It is imposible to obtain statistics of the extent of the coal trade 
during the year, but the general belief with regard to it appears to 
be that while it will not show a decrease as compared with 
previous years, the increase will be much smaller than usual. 

On account of the holidays there have been no transactions in 
the warrant market worthy of notice, Makers’ brands again show 
a considerable reduction in price, the following being the quota- 
tions :—Cartsherrie, No. 1, 90s. ; No. 3, 81s. ; Coltness, No. 1, 90s.; 
No. 3, 81s. 6d.; Summerlee, No. 1, 90s.; No. 3, 80s.; Langloan, 
No. 1, Ws.; No. 3, 81s.; Govan, No. 1, No. 3, 80s.; Calder, 
No. 1, Ws.; No, 3, 81s.; Shotts, No. 1, 90s.; No. 3, 82s. 6d.; Carn- 

No. 1, 87s. 6 vo. 3, 80s.; Monkland, No, 1, 84s.; No. 3, 
80s.; Clyde, No. 1, 83s.; No. 3, 80s.; Glengarnock, No. 1, 87s. 6d.; 
No, 3, 80s, Gd.; Eglinton, No. 1, 81s.; No. 3, 78s.; Dalmellington, 
No. 1, 83s.; No. 3, 79s.; Carron, No, 1, 85s.; Kinneil, No, 1, 
87s. Gd.; No. 3, 78s, 

The malleable trade continues dull, with bars selling at from 
£9 5s, to £9 L5s.; plates, £9 15s, to £10 5s,; iron rails, £7 15s, to 
£8 5s, 

The shipments of pig iron from Scotch ports during the week 
ending the 26th December amounted to 6084 tons, being 1224 less 
than in the corresponding week of 1873. The week’s imports of 
Middlesbrough pigs at Grangemouth were 2000, being 245 less than 
in the a em ee week of the previous year, 

There has been a slight improvement in the demand for coal in 
the West, and the Fife coal trade is reported as prosperous; prices 
continue without alteration. In Ayrshire there isa great outcry on 
account of the scarcity of railway wagons to transmit the coal. 

Searcely any of the iron and coal masters have made a favour- 
able response to the circular issued by the delegate conference ask- 
ing them to agree to the establishment of boards of arbitration ; 
but at a conference held last week it was resolved “ still to press on 
the employers the propriety of forming boards of conciliation and 
arbitration for the settlement of disputes in the mining trade.” 

Great satisfaction has been given in Glasgow by the ap- 
pointment, notified in the Gazette, of Sir John Hawkshaw as a 
Royal Commissioner for the purpose of inquiring into the best 





means of securing the purification of the Clyde and its tributaries, 
and of remedying any evils or inconveniences arising from its 
present polluted state. 

The master shipbuilders of Aberdeen have posted up notices 
in their yards that owing to the dulness of trade, and the diffi- 
culty of obtaining work at rémunerative prices, the wages will be 
reduced from the 1st January by 1s. 6d, for carpenters, 1s. for 
joiners, and 1s, for ironworkers, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE year just closing has been a most eventful one for most of 
the firms and companies engaged in those branches of industry 
which have latterly been known under the general designation 
of the “‘heavy iron trade.” Few even of the most wealthy 
private firms have been enabled to secure large profits, and in not 
a few instances the struggle for even the narrowest possible margin 
of clear remuneration has been so excessively keen as to leave but 
the most meagre results. The companies are especially to be classed 
in the category just indicated, and it is to be feared that in more than 
one instance the next balance-sheets will be even more discouraging 
to the shareholders than those of the present year have been. On 
looking back twelve months we find that at that period a retro- 
gression in the prices of coke, coal, and materials had commenced, 
but it was not a rapid decline, and consequently had not up to the 
period named made any really beneficial impression upon the 
trades most dependent on the cost of fuel. Coke for steel melting 
purposes, which had risen with mercurial rapidity from its normal 
15s. per ton to 40s, in the middle of 1873, had at the end of that 
| declined to 35s., and hard coal for converting purposes 
nad descended from its maximum of 29s. to 25s. per ton. 
Ordinary merchant iron of Staffordshire and common York- 
shire brands had slowly become obtainable at about £13 10s, 
to £14 per ton, in place of the £16 12s, 6d. which had been cur- 
rent a few months prior to the time named, Steel rails, which had 
been selling as high as £16 per ton, had also been shaded down to 
about £14, and there were not wanting even then signs that a yet 
lower price would have to be fixed in order to tempt buyers. Dur- 
ing the first quarter of 1874 the ironworks were pretty fairly 
employed in this particular district. They had in almost every 
instance good remanets, as the lawyers would have said, from old 
orders, and were not over anxious as to the future. But by the 
end of March matters began to look serious in many quarters, and 
it appeared to be necessary to seek orders. Old speeifications in 
many departments, such as the rail and tire mills, and some branches 
of the engineering trade, were fast being run through, and in the 
Bessemer steel houses work began to fall off. In several of these 
departments it was pretty well known that owing to the influx of 
new firms and companies into the trade, prices were being cut very 
fine, so as to secure the by no means numerous orders in the 
market, despite which, not a few specifications emanating from 
continental and even our own buyers were placed in the hands of 
German, French, and Belgic houses for execution. This state of 
things went on without any material variation, but with a distinct 
tendency to become worse, untila,few weeks after Midsummer, 
when the South Yorkshire and Derbyshire coal owners 
succeeded in reducing the miners’ wages by 12} per cent. 
from the gross rate of pay. This done, the prices of coal and 
some kinds of coke were lowered but it was then evident that the 
concession was, to all intents and purposes, too late to prevent 
the iron and steel trades from[falling into a condition which late 
on in the year, became apparent as one of much depression and 
even distress. The Midsummer reports of the ‘‘ Limited” com- 
panies did not show to advantage, and those issued at the third 
quarter of the year were not in many instances of a more hopeful 
character. Meanwhile dulness became more decided in every 
branch of commercial enterprise, and particularly as regards rails 
and Bessemer steel. Early in October bar and other merchant iron 
were again reduced in price, and asimilar alteration was made inthe 
quotations for particular kinds of locally produced coke. The cast steel 
manufacturers also began to complain of an even greater quietude 
than that which most of them had experienced for several 
months prior to the period under notice, an some of them tried 
to attract favours from their customers by putting down prices. 
The movement was not successful to any appreciable extent, and 
those who made the reduction could hardly expect it to be so while 
the American market continued wholly unprofitable to us. — It 
did not then revive, and has since remained in an almost similar 
state of lassitude. It is true that a few eminent firms have 
never ceased scnding lots of tool, sheet, bar, axe, plough, 
and other special kinds of steel to the United States on 
standing contracts, but the preceding remarks may, neverthe- 
less, be taken as generally applicable to the cast steel 
trade at large. It may, however, be stated that as the 
year grew older the cast steel makers began to ‘feel their 
feet” a little, and they are now beginning to experience a slight 
revival of business. Whether this resuscitation can be regarded 
as areal, and possibly a lasting one, is yet hardly certain, but it 
is a fact that at least four of the leading firms have two or three 
months’ work on hand, and are hopeful that the coming spring 
season will add to the inquiries for steel of special and good ordi- 
nary kinds. For common cast steels the demand remains very 
limited. As the last quarter of 1874 crept on the steel rail mills 
fell off woefully, and there was hardly any demand for Bessemer 
steel. Reductions in wages began to be talked of, and prior to 
Christmas were enforced by J. Brown and Co., together with many 
other leading firms. It was, atthe same time, endeavoured to do 
away with the nine hours system of working, and to return to the 
practice of working ten hours per diem. In many instances this 
has been acceded to by the unskilled workmen, but it yet remains to 
be demonstrated in what manner its attempted application will 
be received by the engineers and other skilled artisans. Not only 
had wages to be reduced, however, but the tire mills being almost 
unemployed, to say nothing of the absence of orders for springs and 
rails, numbers of men had to be discharged. These are for the 
most part still wanting employment, and are, in some cases, in 
much distress during the present inclement season. In the file and 
saw manufactories business gradually grew worse after midsummer 
had gone by, and prior to the close of work for the Christmas 
holidays numbers of men were discharged; they are being supported 
by the trades unions. With the brighter branches of the Shef- 
field industries we have not space to deal here. 

The prospects of the various local trades above alluded to cannot 
be said to be of the brightest. They are idle at/present, and when 
work is resumed next week, as it will be in most of the leading 
establishments, it is by no means unlikely that a curtailment of 
working time will have to be resorted to. It is.felt on all hands 
that much depends upon the American market. If the United 
States can afford to buy in the spring we may do well here, if not 
a long period of depression lies before most of the staple occupations 
of this town. 

Owing to the holidays very little business is being transacted. 
Out door labour would in any case have been put a stop to by the 
exceedingly severe weather. On Wednesday there were 18 deg. of 
frost. The skate makers are doing a tremendous stroke of business, 
and in a few days will have cleared out all the accumulated stock 
of the past four years, 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

NOTWITHSTANDING the pernicious effects of strikes, felt keenly 
in every dingle of Wales, the men, however, resolved to resort to 
another, which, in its extent and consequences, threatens to eclipse 
all the strikes and contentions of the past. 7 

The subject in dispute is the decision of the Coalowners’ Associa- 
tion, that a reduction of 10 per cent, must be accepted. 


It has been shown conclusively that in order to rescue the iron 
trade from its deplorable esniiiien, a reduction of the cost of 
materials is imperative, and further, that it is to the interest of 
the collier to take this reduction, and thus assist in the improve- 
ment of the iron trade, otherwise what will follow? Ironmasters 
will turn coalowners altogether, ironmaking will be given up, and so 
great wili be the extra quantity of coal put into the market that 
prices will go down and the condition of the collier will be consider- 
ably deteriorated. 

So far the men refuse to listen to this line of reasoning ; they 
maintain that the coal trade does not justify a reduction, and have 
signified through their delegates their determination to resist it. 
The important delegate meeting to which I have previously referred, 
took place on Monday at Merthyr, when the following list was 
read as the colliers’ voice on the, subject:—For arbitration 
11,704; neutrals, 455; colliers who had received no notice, 
8687 ; inclined to submit, 3550; resolved to resist, 27,811. In the 
course of the meeting it was resolved to try one more effort 
to bring about an arrangement, and a deputation waited upon the 
coalowners at Cardiff, but were met with a decided refusal. So 
the matter ends, and should no change take place in the determi- 
nation of the men and masters, on Thursday the tools will be 
taken out of every pit, and the deplorable spectacle will be seen of 
50,000 men out of work, every pit stopped, and all the ironworks closed 
in South Wales and Monmouthshire. There may be a few excep- 
tions, but unimportant ones, 

Plymouth works were not started this week, orders being few 
and the prospect of the colliers’ resistance probable. Cyfarthfa 
continues all but closed, not as Mr. Halliday states, from a desire 
of Mr. Crawshay to force a reduction of 40 per cent. upon the men, 
but simply because orders cannot be obtained. Iideed, I learn 
from sources of the best character that at present quotations no 
ironmaster is making iron but at a positive loss, and that in order 
to get anything like trade quotations must be lowered again, and 
other reductions of necessity carried out in wages. 

This is a gloomy picture from Wales, but observing men regard 
it as one of the phases, possibly the last, of the struggle between 
unionism and capital, and that in the end the old relations will be 
brought about, and each works and colliery act independently 
without any federation, 

A serious accident occurred at the Goal Mills, Dowlais, on Mon- 
day. The spur of the driving wheel was broken, and the three 
mills disabled. This throws a large number of men out of employ- 
ment for several weeks. The four-feet coal has been won at last 
at the colliery of Nixon, Taylor, and Cory, near Quakers’ Yard. A 
dense snow storm fell on Wednesday, almost all the collieries are 
stopped, and the coal trade literally suspended in many places. 

No change in iron; no change in coal quotations, but best quali- 
ties have been offered at Cardiff for 12s, 
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GUN-OCOTTON. 
No. IL 

A onc and exhaustive inquiry followed the Stow- 
market explosion, and at length,.the coroner’s jury, 
on strong circumstantial evidence, came to the con- 
clusion that “the explosion, causing the death of the 
persons on whom this inquest is held, was produced by 
some person or persons unknown, adding sulphuric acid to 
the gun-cotton subsequent to its passing all the tests re- 
uired by Government.” In other words, the jury found 
that the explosion was caused by a wilful and malicious 
act. Major Majendie, her Majesty's Inspector of Gun- 
powder Works, came to the same conclusion; and although 
there does not appear to be any adequate motive for the 
commission of such a diabolical crime, still it is difficult to 
come to any other conclusion from a careful and dis- 
passionate view of the evidence. As Major Majendie 
points out, there are no grounds for supposing that who- 


ever added the acid to the cotton was aware of the terrible | 


consequences which such an act would entail. He may 
probably have anticipated nothing worse than a violent 


fire and the probable destruction of valuable property. | 


But even if we assume that the criminal looked forward to 
a possible explosion, we cannot reject the evidence on the 
sentimental ground that nobody would be guilty of such 
an act. Unfortunately such acts are but too common ; we 
have heard more than once of deliberate attempts having 
been made to upset railway trains ; gunpowder manufac- 
turers have found flints introduced into the gunpowder in 
their works, with the evident intention of causing an ex- 
plosion. Indeed, it is only the other day that the Globe 
announced that a diabolical attempt at wholesale poisoning, 
by which over fifty people were seized with vomiting, &c., 
had been made in Cornwall. We cannot, therefore, shut 
our eyes to the fact that such things do occur. But even ad- 
mitting that the main explosion was due to causes against 
which it was difficult to guard,thesecond explosion, by which 
Messrs. Edward and William Prentice lost their lives, 
cannot be thus explained. At the time many eminent 
engineers and other scientific experts believed that the 
accidental inflammation of a store of compressed gun- 
cotton would at worst be followed by a formidable confia- 
gration. The War-office Committee on Explosives had 
reported that their experiments had shown that the 
ignition of a package of compressed gun-cotton forming 
part of a store was not necessarily attended by the 
immediate ignition of the neighbouring boxes, as would 
be the case with gunpowder, and that compressed gun- 
cotton was not liable to explosion by accidental ignition 
when stored in magazines in the wooden boxes proposed 
for service. These experiments appeared to corroborate 
the results of an accidental fire at Penryn in Oct., 1869, 
when over a ton of compressed gun-cotton burnt harm- 
lessly away. But the second explosion at Stowmarket 
appeared to give a direct and positive contradiction to 
previous results, and the uncertainty’on this and other 
points connected with the subject led to the appointment 
of the special War-oftice Committee who have just presented 
their final report. 

We have shown that the explosion at Stowmarket 
was followed by the appointment of the Special War- 
office Committee, whose final report we are now about 
to review. The committee were appointed on the 
20th of September, 1871, and consisted of — Presi- 
dent: Colonel C. W. Younghusband, R.A., F.R.S. 
Members :4 olonel a L. d. Gallwey, R.E. : Colonel T. Ww. 
Milward, C.B., R.A.; Colonel C. H. Nugent, C.B., R.E. ; 
Captain E. Field, R.N.; G. P. Bidder, Esq., C.E.; Dr. W. 
Odling, F.R.S.; H. Bauerman, Esq. Secretary : Captain 
W. H. Noble, R.A. The committee were, at the date of 
their appointment, instructed to consider and report upon 
the general question of the manufacture, storage, and use 
of gun-cotton. They were at the same time desired to 
undertake, as a separate subject, an investigation as to the 
safety for transport and storage of the substance called 
lithofracteur. The question of dynamite—another nitro- 
glycerine compound—was subsequently referred to them. 
Lastly, they were asked to suggest some simple tests by 
which the safety of nitoglycerine compounds might be 
determined. The several points which the committee were 
required to investigate with respect to gun-cotton were— 
(a) whether the employment of gun-cotton is attended with 
such uncertainty or peril as should induce the War Depart- 
ment to relinquish its manufacture and its use for those 
military purposes for which it has hitherto been peculiarly 
valuable ; (6) whether its manufacture in all its various 
stages is a dangerous process, and one that should not be 
carried on near an inhabited neighbourhood, and whether 
additional precautions to those now in force seem neces- 
sary ; (c) whether the storage of gun-cotton, either wet or 
dry, is necessarily attended with danger in magazines on 
shore or on board ship, under any or all conditions of 
temperature ; (d) whether, either in a pure or impure 
state, it is liable to spontaneous combustion, and if so, 
whether such combustion would result in explosion or in 
mere ignition ; (¢) the nature of the buildings best suited 
for the storage of gun-cotton. They were also required to 
report on any points in addition to those above enumerated 
which might arise in the course of their investigations, 
and to which they might consider it desirable to draw 
attention. 

It was evident that if the committee could obtain evi- 
dence to show that the employment of gun-cotton was 
attended with uncertainty or peril, it would be unneces- 
sary for them to pursue the inquiry further. They accord- 
ingly directed their attention at the outset to the two first 
points submitted to them. With this object they made 
themselves acquainted with all the official reports that had 
been furnished on the practicalapplication of gun-cotton,and 


received evidence from those officers of the Royal Engineers | 


under whose directions experiments with gun-cotton had 

nm carried out, and also from other persons of varied 
experience In mining and quarrying operations. A valu- 
able mass of this evidence is printed in the Appendix, 
from which we select the following :— 


Captain Robert Home, R.E., now Lieut.-Colonel Home | 





C.B., late Commanding Royal Engineer in the Ashantee 
Expedition, stated that he had seen many experiments 
tried with gun-cotton as secretary to the ineer Com- 
mittee. He had never seen an accident with it, and had 
the greatest confidence in it. Its use was not attended 
-_— either array “ate or peril; on the contrary, he 

ought gun-cotton for military poses to be the most 
valuable substance he knew of. Ke looked upon it as per- 
fectly safe in use, and should have no hesitation in using 
it with his own hands for anything that it was required for. 

Lieut.-General Sir J. Lintorn Simmons, KCB. stated 


that while commandant of the School of Military Engi- | 


neering at Chatham he had never known an accident with 
gun-cotton. He believed that gun-cotton was safer than 
gunpowder for storage, and would much rather travel with 
gun-cotton in a railway train than with gunpowder. He 
thought that no extra precautions were necessary than in 


| the case of manufacturing any other explosive compound 
| close to buildings, and deprecated the abandonment of the 


manufacture of a substance so valuable for military pur- 
poses on account of the Stowmarket accident. 

Captain Anderson, R.E., the secretary of the Torpedo 
Committee, had considerable experience with gun-cotton, 
and never had an accident. 

Colonel W. O. Lennox, C.B., V.C., R.E., had had con- 
siderable experience with gun-cotton as Instructor of 
Field Works at Chatham. He never had a single accident, 
and all his experience was favourable to its use as an agent 


| for military engineering purposes, with the exception of 


underground mining operations; in the latter the explosion 
of gun-cotton left inflammable gases which were deleterious 
and dangerous to working parties. Nothing could be 
better than gun-cotton for stockade purposes, and he felt 
perfect confidence in it. 

Mr. Henry Shalders, the agent of the Sombrero Mining 
Company, had shipped over twenty tons of Messrs. 
Prentice’s gun-cotton. There never was a case of accident 
either in transport or in subsequent storage, although Som- 
brero is about the hottest place in the West Indies. 

Mr. Thomas Sopwith, F.R.S., had had a large experience 
in the use of gun-cotton in mines and quarries, as director 
of mining operations in Mr. Beaumont’s quarries at Allen- 
heads. He was decidedly favourable to the use of gun- 
cotton, and the only accidents he knew of had arisen almost 
entirely from the incautious use of it, but they were not of 











a serious character. With ordinary care accidents with 
gun-cotton may be avoided. He was still of opinion that 
nothing was more safe or convenient in ordinary handling 
than the compressed gun-cotton as prepare i for sale by 
Messrs. Prentice and Co., nor could he imagi an expl 
sive apparatus of such great power as is obtained by tl 


use of detonating primers to be more safe anl convenient 
for use. 





We could quote much more evidence of th: cha- 
racter, but what we have given is sufficient to ilh e the 
whole, and to account for the favourable views taken by the 


committee. Ina preliminary report, dated 13th December, 
1871, thes stated that after a careful review of the docu- 
ments in their possession, and of the evidence of the officers 
and others respecting the use and application of i 
gun-cotton, principally as regards its application for mili- 
tary purposes, they considered its use not only unattended 
by either uncertainty or peril, but that the material as an 
explosive agent was effective, certain, safe, portable, and 
easy in employment. They felt warranted, therefore, 
the expression of a strong opinion of its great value for 
military engineering purposes generally and for submarine 
mining. As regards manufacture, they had ascertained 
that in all the processes the material, from the moment of 
its conversion into gun-cotton and up to the drying stage, 
was in a wet state, and that at the final stage of leaving 
the press it contained from 15 to 20 per cent. of water. 
Thus, throughout every stage it was perfectly uninflams 
mable, and they were satisfied that no danger could pos 
sibly result from its manufacture—with the exception of 
drying—in any locality, whether in or near a town ; they 
had no hesitation, therefore, in recording their opinion 
that there was no reason why the War Department should 
relinquish the manufacture of compressed gun-cotto 
The Government acted upon this report so far as resuming 
the works at Waltham Abbey, and the committee were 
directed to proceed with their investigation. The) 
cordingly next directed their attention to the question of 
transport and storage, aad proceeded to carry out some 
experiments near Hastings, in which quantities of gun- 
cotton to the extent of 6 cwt. were set fire to under various 
conditions of packing and storage. 

In an article which we published at the time, May 3, 
1872, we gave an account of these experiments. It is suffi- 
cient, therefore, for our present purpose to state the main 
conclusions drawn by the committee. These were as 
follows :—(1) In a store of any construction, the ignition 
of large quantities of dry gun-cotton packed in strong boxes 
will be followed by violent explosion ; but in lightly made 
boxes, or in boxes designed spe ially to facilitate the escape 
of the heated gas before it has reached the exploding point, 
and in magazines lightly constructed, ignition will pro- 
bably not be followed by an explosion. But the experi- 
ments do not afford a sufficient guarantee that ignition wil 
not be followed by explosion if the quantity, however 
stored, be very large, or the building exceptionally strong. 
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| (2) Taking these points into consideration, the committee 


were of opinion that dry gun-cotton, wherever stored, 
should be treated as an explosive, and that the precautions 
observed with explosives generally as regards locality and 
description of building should apply also to gun-cotton. 
(3) Gun-cotton in the wet state being perfectly uninflam- 
mable, no special regulations were necessary for its trans- 
port; but in the case of dry gun-cotton, which under 
ordinary conditions was non-explosive, but 
flammable, the committee thought it might be safely 
moved under the regulations which a the transport of 


| gunpowder. (4) Although the evidence obtained by the 


committee tended to show that pure gun-cotton was a 
stable material, their experience on this point was limited, 
and they thought it therefore preferable for the present to 
follow the more prudent course of excluding it from maga- 


eadily in- | 


zines containing gunpowder, on the understanding, how- 
ever, that when circumstances absolutely required it, such 
as when a second safe store was not available, dry gun- 
cotton might be temporarily placed in a magazine with 
gunpowder. 

This report was considered at the time to have closed 
the inquiry with respect to gun-cotton, but in consequence 
of some new and totally unexpected facts that subsequently 
came to light with respect to the behaviour of wet gun- 
cotton further action was necessary. Hitherto it was 
believed that wet gun-cotton was not only uninflammable 
but that it could not possibly be exploded by any means. 
The secretary of the Torpedo Committee in his evidence 
had stated that gun-cotton was perfectly uninflammable 
when it was wet, and that it would be impossible to explode 
it. Professor Abel’s experiments had shown that gun- 
cotton immediately on removal from the press in which 
the wet pulp has been submitted to a pressure of not less 
than 4 tons on the square inch, retains about 15 per cent. 
of water. In this condition it could not be set fire to or 
burned by the simple application of fire to its surface, nor 
could it be detonated except by the employment of a 
fulminate detonator of exceptional power. But shortly 
after the Hastings experiments it occurred to Mr. E. QO, 
Brown, Mr. Abel's assistant, to try whether wet gun-cotton 
could not be exploded by detonating & piece of dry gun- 


cotton in contact with it. The result showed that if a piece 
of air-dry compressed gun-cotton, weighing about half an 


ounce, be placed in contact with a dise of wet gun-cotton and 
detonated by means of ‘two or three grains of 

mercuric fulminate, the wet gun-cotton will be v 
exploded with absolute certainty. Subsequent trials 
proved that the material could be thus exp! ded even if it 



























were thoroughly saturated with water, and a number of 
dises enclosed in a net and submerged under water were 
exploded by the detonation of a dry disc, with waterproof 
covering, in contact with them. Moreover, it was shown 
that the effect produced by the detonation of a chain of 
wet gun n was fully equal, if not super that 
which was due to an equal amount of dry g 
ms materially altered the aspects 
gards storage and transport. The impreg- 
mpressed gun-cotton with water d 
I le vi t ty 
= I t ‘ nad i a 
litions saf No res 
case W } ssay e « 
wi 1 f | g X 
lL Ity 11 i 
except by 5 ppliaa Tl 1 
imac ‘ e ny 
= Sit ail fy P : : : 
nflag n. and | s they ] y 
t sol ] gy ! 1 Eas 2 
ales ¥ hee f siege experiments. We ¢g 
he time, 16th May, 1 full report of th : 
sonly necessary, theref remark tl - 
at ted } Pe a t] 
which ss nd x f on W 
under tl I t ng n s ol nhneme! y 
é hen g has | ‘ . 
mm sidered NNECeSSary purs é 
8 turt this dir i s it w ‘ é _ 
gl ‘ res might be obt } 
tons of gun n wv ted to this treatr 
would require an ext umount of fire in : 
instance, by the presence of a large quantity of inflamunabk 
n , in order to insure the ignition of the gun-cotton. 
Tl tbourne experiments closed the main inquiry as 
regards transport and storage, but the committee subse- 
quently carried out an interesting series of trials the 
parative explosive effects produced by the detonation 
f ordinary and nitrated gun-cotton, both in the dry and 
wet state, the general results of which were that the two 
substances, when used in the wet state and detonated 
through the agency of a sufficient quantity of dry gun- 
tton, appx ived to bear the same relations to each other, 


and were generally somewhat superior in destructive power 
the air-dry substances. In summing up their expe- 


rience with respect to compressed gun-cotton, as manufac- 
tured by the Abel process, the committee are of opinion that: 
—(a) The substance is admirably adapted a8 ah e@Xpiosive 
agent for military engineering purposes, and for sulbia- 
rine mines. () Its manufacture up to the point of drying 
is not a dangerous process, It may be carried on in any 
suitable locality, and no additional precautions beyond 
those now in force are necessary. (c) Gun-cotton is not 
at all altered che mically by being ke pt in the wet state, and 
the compressed material, if properly manufactured, does 
not appear to sustain any important mechanical injury 
by long-continued storage in the wet condition, that is, com- 
pletely saturated with water. It can readily be detonated by 
employing special but simple arrangements, even when it 
contains an amount of moisture which renders it abso- 
lutely uninflammable, and the destructive effect produced 
by the detonation of wet gun-cotton is fully equal, if not 
superior, to that produced by the detonation of the same 
amount of dry gun-cotton. (d) Under these circumstances 
it is unnecessary to store gun-cotton in the dry state in 
quantities larger than will be required to furnish the small 
amount of dry gun-cotton requisite to supply “ primers 

for the current wants of the service. (¢) Experime nt has 
shown that even a ton of gun-cotton in the ordinary wet 
state it which it is stored will, even under the most trying 


| conditions of confinement, burn away without explosion 


when once ignition has been established. It requires an 
extensive fire, such as would result from the ignition of a 
large quantity of surrounding combustible materials, to 
cause the wet gun-cotton even to burn away slowly. A 
store of wet gun-cotton is thus perfectly safe under all con- 
ditions of ordinary accident. (7) Gun-cotton may therefore 
be carried in the wet state with perfect safety on board 
ship. (g) Although dry gun-cotton, when unconfined and 
in smal! quantities, is not susceptible of explosion by con- 
tact with fire, yet under all circumstances it should be 
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treated as an explosive, and all the a now 
observed with explosives generally should apply also to 
dry gun-cotton. (Ah) Since dry gun-cotton will only be 
required for use as “ primers,” and as it will therefore be 
stored in small quantities, the most convenient arrange- 
ment will be to treat it as regards storage, both in the 
land and sea service, in the same manner as small-arm 
ammunition is treated. (7) Gun-cotton in the wet state 
being perfectly non-inflammable, no special regulations are 
necessary for its transport ; in the case of dry gun-cotton, 
which under ordinary conditions is non-explosive but 
readily inflammable, the committee are of opinion that it 
may be safely moved under the regulations which | geen 
the transport of gunpowder. (4) Wet compressed gun- 
cotton is found to be merely broken up by the impact of a 
bullet fired from a rifled small-arm. It neither takes fire 
nor explodes. Dry compressed gun-cotton when struck by 
2 bullet sometimes does and sometimes does not inflame, 
and possibly under special conditions it may explode. 

e above conclusions close a long, carefully conducted, 
and exhaustive inquiry, and we have much pleasure in 
congratulating the committee, the country, the War-office, 
and Professor Abel on the result. A perusal of the report 
will show the care, zeal, and intelligence with which the 
committee approached the subject. The country has ob- 
tained an article well adapted for military and industrial 
purposes. Waltham Abbey, under the able superintendence 
of Colonel Younghusband, is in full operation turning 
out gun-cotton to defend our coasts, and Stowmarket, 
arisen from its ashes, is again engaged in supplying the 
miner with the coveted means of easing and oe 
labour. The War-office have shown a commendable pru- 
dence in not abandoning the manufacture of an article 
which has turned out to be admirably adapted for military 
purposes, Lastly, the inventor to whose energy and pro- 
fessional skill we mainly owe the development of gun- 
cotton, may fairly be congratulated on the termination of 
many anxieties and the successful result of much labour. 








THE FRACTURE OF RAILWAY TIRES. 


(7 is not a little remarkable that the conditions which 
establish a fracture in a railway wheel tire have never 
been investigated minutely, or reduced to law. It is 
known that tires break; but engineers are content to ex- 
plain their failure in general terms. When, as not unfre- 
quently happens, a locomotive superintendent, or a tire 
maker, is put into the witness box, and asked to say why 
a tire has broken, the answer received by counsel and 
the jury seldom amounts to more than an assertion of 
opinion, to the effect that the material of tire was too 
brittle, or that it had been put on too tightly, or that there 
had been holes bored in it, or that there was a hidden 
flaw. If those in search of the truth are fortunate enough 
to discover a flaw, however small, they rest content, and 
seek no further. If there has been a frost at the time of 
the accident, that supplies the only motive for fracture 
required. If we turn to books for information, little or 
none is to be found. If we apply to —— men, they 
have little to say out of the witness box that they have 
not said in it; and thus, although the subject is one of 
very serious importance, we find men content to talk in 
the vaguest way imaginable about brittleness, and frost, 
and holes, and flaws, without the power or the desire to 
attach a definite meaning to their words, or to give to 
others any accurate description of the nature of the forces 
acting on a tire; any explanation of the phenomena of its 
failure; or any information which can prove satisfactory to 
the philosophical seeker after truth. This is not as it 
should be, and we write now in the hope that some one 
combining practical with theoretical knowledge, and with 
time and money at his disposal, may be induced by what 
we are about to say to take the whole subject up, and 
ascertain by investigation what is the real character of the 
natural laws which determine the fracture of a tire, in 
order that by the aid of a knowledge of these laws rail- 
way travelling may have some additional element of safety 
conferred upon it. 

A careful examination of the reports of Government 
inspectors on railway accidents will, alone, be sufficient to 
show that some curious phenomena attend the bursting of 
a tire in very many cases. To say nothing of the very 
erratic course pursued by the fragments when they leave 
the wheel, we are presented at the outset with the fact, 
which has never yet received any rational explanation, 
that tires instead of merely cracking through in one place, 
generally fly into a number of pieces. It is true that 
sometimes one fracture only occurs. In others there are 
two fractures, but the number and situation of the lines of 
breakage are apparently quite indeterminate. To illus- 
trate our meaning let us take Captain Tyler’s last report 
on railway accidents in the United Kingdom. On the Ist 
May, 1873, the tire of a wheel under a London and North- 
Western van broke near Upton Magna. The tire was 
affixed on Gibson’s system, which is shown in the accom- 
panying engraving. It seems that this tire broke at only 
one place where there was aflaw, and it failed in passing over 
2 turned rail. Much injury was done as the train ran off 
the line and down an embankment. Here we have the 
suggestive fact that the tire gave way in one place only, 
as we gather from the report, although so much is not 
definitely stated; that the fracture took place at a defec- 
tive weld, and that it resulted from the passage of a train 
over a turned rail. On the 6th of January, 1873, a Leeds 
express on the Midland was running at its usual pace 
near Royston, when the near leading tire of the engine 
flew from the wheel in six pieces. On the 8th of the same 
month, on the same line, a carriage wheel tire flew off; “a 
child’s foot was injured, as the flooring was thrown up by 
a portion of the tire.” From this we gather that the tire 
broke in more places than one. On the 28th of April the 
driving tire of a Midland engine running the Derby, Bir- 
mingham, and Bristol mail, flew from the wheel in seven 
pieces near Stenson Junction. On the 2lst of June 
a crucible steel tire on the near leading wheel of 
an engine drawing a Midland excursion train flew 
off the wheel in five pieces. On the 12th of December 





a Nottingham and Derby Midland passenger train 
was approaching the Spondon station, when the tire of 
the near leading wheel of the engine left it in sia preces. 
From this record, then, we find that it appears to be the 
rule that tires should break in several places at once; and 
further, that in the majority of instances the tire of 
a near or left-hand wiaial gives way. This last circum- 
stance may of course be only a coincidence, but it may be 
a little more, and might possibly be brought about by 
some peculiarity in the arrangement of the cranks and the 
balancing of the engine which would tend to cause oscillation 
towards the left to be more violent than towards the right. 
We shall pass this by, however, and ask ourselves how 
it is that these tires separated into several fragments. 
The fact is not without significance. 

In the first place, we have reason to believe that when a 
fracture occurs in a tire congenitally weak from the pre- 
sence of a flaw, the tire simply opens at the flaw and comes 
off in one piece, a breaking the rivets or pins 
securing it to the wheel body. Whena tire without a flaw 
bursts, it almost invariably leaves the wheel in two or more 
pieces. Now we shall not be wide of the mark if we 
assume that the leading tire which failed near Stenson Junc- 
tion—to take an_ illustration at haphazard—although worn 
down to a thickness of 1in., still possessed a sectional area 
of at least 9in. We presume that the tire was of steel, and 
we may be certain that its tensile strength was not less 
than 25 tons to the inch—it was probably a great deal 
more. Therefore to tear it asunder in any place required 
a strain of not less than 225 tons. As to the initial strain 
put upon the tire when it was first set on the wheel, or as 
to whether this really was or was not great enough to cause 
fracture, we shall say nothing at the moment. We shall 
assume, for the sake of argument, that the tire was too 
tight, and burst in consequence. But this accounts for a 
single fracture only ; how are we to explain the remaining 
fractures? The moment one took place the whole tire 
should have been relieved of tensile strain. But this tire 
flew, as we have seen, into seven pieces, every one of the 
fractures representing a minimum force of 225 tons. Why 
did this happen? We find it impossible to avoid tracing a 
direct analogy between such a fracture as this and that 
which takes place when a piece of ordnance bursts. - The 
character of the failure is just what we should anticipate 
if a built-up or ringed-structure gun had given way under 
too heavy a charge. Examples of dozens of such failures 
may be found among the exploded Armstrong guns at 
Woolwich. 

If, then, we find evidence supplied by the way in which 
the tire leaves a wheel, that it has undergone violent and 
simultaneous disruption in several places at once, we are 
compelled to accept the conclusion that the wheel has been 
burst—we use this word in the artillerist’s sense—by some 
force acting radially from within, outwards; and it next be- 
comes our duty, having established our position so far, to 
determine what the nature of the bursting force may be. 
If this point is once satisfactorily settled, we shall obtain 
the key to the cause of most of the tire failures which 
take place on the railways of this and other countries. 

It may be well to point out here that the “ popular” 
mind in addressing itself to this question, in so far as it is 
capable of forming any theory at all on the subject, in- 
variably assigns the flying into fragments of a tire to 
centrifugal force; and to state as definitely as possible that 
the speed of rotation which would be acquired when a 
train was running at sixty miles an hour, or eighty-eight 
feet per second, would be totally inadequate to produce any 
strain on the metal of a tire worth serious attention. It is 
quite unnecessary, therefore, to go into any numerical con- 
sideration here of the laws of centrifugal force. This force 
does, it is true, operate to make the parts of a tire fly 
through the air after a fracture takes place ; but that frac- 
ture it is quite powerless to produce, unless, indeed, a flaw 
exists, which would reduce the apparent tensile strength 
of a tire toa real strength of something under two tons 
per square inch, a case with which we have at present 
nothing to do. 

The best method of arriving at the nature of the bursting 
strain brought to bear on a tire, probably consists in a 
process of elimination. We know that there are certain 
forces which cannot bring about fracture ; centrifugal force 
is one. Is it likely that the body of the wheel can produce 
any definite bursting strain ? We may reject such a theory. 
The wheel body is too rigid as a rule. The whole nature 
of the breakage presupposes not a passive resistance to the 
grip of the tire, but an active or resilient resistance—some- 
thing that not only tends to prevent the tire from becoming 
smaller, butaforce which tends powerfully to make it larger. 
To this force, whatever it may be, it is, we think, clear 
that the fracture of tires is mainly due; but it is not to be 
denied that its nature is obscure, and that although it is 
quite possible to theorise on it as we are about to do, 
there is imperative need of that practical investigation of 
the question to which we have already referred. 

In ordinary railway practice tires are bored out a little 
too small for the wheel. They are then heated and dropped 
on. In some cases they are suffered to cool gradually, in 
others they are cooled down suddenly with cold water. As 
to the amount of difference which should exist between the 
size of the bored-out tire and that of the turned-up body, 
a wide diversity of practice exists. The same may be said 
of the temperature to which the tire is raised. On these 
points we shall have something to sayin a moment. Just 
now we must not digress from the point at issue, namely, 
the nature of the force which causes a tire to separate into 
several pieces instead of breaking through in one place 
only. Asarule, the wheel body is cold when the hot tire 
is put on. The consequence is that the inner surface of 
the tire cools and endeavours to contract first. Subse- 
quently the outer portions contract; but as cooling goes on 
in a thick tire it is tolerably certain that the outer portions 
must be in tension, because they have to contract on an 


‘inner portion, which being cold cannot give way much. 
If we suppose a tire to be heated, and then cooled down 


quickly inside, it is clear that very varying strains would 
be set up, although no wheel body was suffered to remain 
inside ; and if the tire was carefully measured after the 


cooling down, it would, although quite circular before, be 
found to have undergone in many, if not in all cases, a 
certain amount of distortion. The precise character of this 
distortion it is impossible to foretell with precision. We 
shall be satisfied if it is admitted that a tire truly cylin- 
drical before it is cooled, is not cylindrical afterwards, no 
matter how small the departure from a true circle may be. 
If a tire, instead of being left free to assume any shape it 
thinks proper, is put on a rigid wheel body, it can, on 
cooling, take no other than a truly cylindrical form. The 
tendency to distortion is opposed by the wheel body, and, 
as a consequence, because the distorting force remains, 
although it cannot cause distortion, vigorous cross-break- 
ing strains will exist in the tire. To illustrate our meaning 
we have assumed the simplest possible case, and shown it 
exaggerated in the annexed sketch. Here it is supposed 
that the tire, if left to its own devices, would have become 
oval as indicated by the dotted lines. But this is prevented 
by the cylindrical wheel body, and cross-breaking strains 
are set up tending to open the tire on the outside at A A, 





and on the inside at BB. In addition to all these we 
have a high tensile strain in the outer portion of the tire 
tending to rend it asunder. The inner portion of the tire 
was cooled before the outer portion, which contracts power- 
fully upon it, and the inner portion is thus, in all proba- 
bility, compressed, its diameter being smaller than it 
would be if compression did not exist. It is thus in 
the condition of a spring, backed up and aided to a 
certain extent by the wheel body. The moment fracture 
takes place at one point in the tire from the outside, and 
most likely at a place A, the spring is released, and bursts 
the tire into fragments, separation taking place at rivet holes 
or points of maximum cross strain, such as A A, B B. 
Put into a nutshell, our theory is that cross strains due to 
arrested distortion caused by unequal cooling exist in the 
tire; that the inner portion of the tire is in a state of com- 
pression due to the shrinking of the outer portion upon it; 
that the inner portion acts like a powerful spring of very 
short range, and bursts the tire when fracture takes place, 
and that the cross strains aid in the work. Against all 
which it may be urged that this is but a theory incapable 
of proof; to which we answer, that it has not been tested 
to ascertain whether it is true or false by direct experi- 
ment; that it ‘is’ by no means inconsistent with known 
facts; and that, assuming it to be true, a very important 
deduction may be drawn from it, which we shall now pro- 
ceed to deal with. 

If our theory be correct, then, the fracture of tires is 
mainly due to imperfections in the system adopted in 
putting them on the wheels. To avoid the defects of this 
system, it will be necessary to avoid any sudden cooling of 
the tire. One way out of the difficulty would consist in 
raising both the wheel and the tire to a comparatively 
high temperature—that of the tire being higher than that 
of the wheel—and then placing the wheel with the tire on 
it either in a cool oven or in sand or some other non-con- 
ducting substance, so that the process of cooling down might 
be very gradual. Another remedy consists in making the 
tire much too small for the wheel, raising it to a very 
high temperature, and allowing it to cool very slowly after 
it is put on. Most engineers hold that the cooler the tire 
is when put on the better. From this dictum we dissent, 
and we can adduce no higher authority in our favour than 
Mallet. We have pointed out already that a tire is very 
much in the condition of some of the rings shrunk on a 
built up wrought iron gun. The following passage from 
Mallet on “The Construction of Artillery” bears so accu- 
rately on the matter in hand that in spite of its length we 
reproduce it entire. Our author is speaking of the difficulty 
supposed to exist in — the proper tension in rings 
shrunken on a gun, and he says, page 152 :—* The investi- 
gation may appear to render the operation of shrinking on 
the subdivided rings in succession a very delicate and 
difficult one ; and so it would be were it in practice neces- 
sary to take any very precise account of the temperature 
at which each ring was to be placed on the previous one; but, 
as has already been remarked, all writers on physics have 
copied each other in the error of inexact physical concep- 
tion involved in equation 3, section 88,* which properly 





* We reproduce this passage because it bears strongly on the points we 
have raised. It runs thus :—‘‘ The measure of the mechanical equivalent 
of heat employed in producing dilatation, or contraction in a solid, may 
be expressed in tons by the equation F = 7 = . @),inwhichT 
is the higher, t the lower temperature, and C a constant representing the 
number of thermometrical degrees that the given solid must be heated or 
cooled to produce an elongation or a contraction equal to that which it 
would undergo by a tensile strain, or a compressive force of one ton upon 
the unit of surface. This equation assumes the body absolutely hard, 
and its elasticity perfect, and hence is not absolutely true for any known 
substance. All ductile metals when heated or cooled under the constraint 
of resisting forces appear slowly to change their forms, and so accommo- 
date themselves, without rupture or distortion, to a strain which, were 
they perfectly rigid, we shall see presently must, in many 
instances, otherwise far surpass the total cohesion of the material. Thus, 
for example, the wrought iron tires of railway carriage wheels are 
shrunk on red-hot upon the bodies of the wheels, and either cooled 
instantly with water, or itted to coolslowly. In either rf it may 
be shown that the force developed by the contraction from a heat to 
the temperature of the atmosph deg.—must inevitably and in 
every case ru the tire band, because the t of tracti 
bs far exceed the total — due to rupture of the yA e —_ 
not do so, however, unless, ptional inst: , arising from defec- 
tive workmanship or material; and the reason is that 











through the 
ductility of the iron, ly at a high temperature, it yields to the 
force, and draws out in length slowly as it cools, until the elastic forces 
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applies only to absolutely rigid and perfectly elastic solids, 
to which iron even in its cold state only approximates. 
Iron softened and rendered ductile by a high temperature, 
however, is no longer in the same condition. For example, 
the contraction of a wrought iron bar of an inch square is 
about ;sh00 of its length for a change of temperature of 
15 deg. Fah., and a mechanical strain of about one 
ton produces about a like extension; and this con- 
tinues nearly true for both, throughout whatever range 
of temperature and of strain, while the molecular 
structure of the bar remains the same ; but if the bar be 
heated 900 deg., or 60 x 15, it will expand, and in cooling 
again contract through rather a greater range than 735 
of its length ; yet_it does not follow that, after its cooling 
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and the latter is expended not in labouring force at the ex- | 
tremities, but in work done in elongating the bar itself, 
whose length becomes permanently increased, and in 
altering its form ; and the effect finally expended upon the 
extremities is only the residual strain or difference between 
the total force of contraction and that already expended in 
altering the length, and with it the other dimensions of 
the bar. The experiments of the Franklin Institute upon 
the tenacity of wrought iron at various temperatures proved 
that — at 800 deg. to 900 deg. Fah. ... ... ... 3 

1050 deg. Fah. .. 
1240 deg. Fah. ... ... 
1370 deg. Fah. ... ... 


yO 


- “ isi 76 
of the maximum tenacity of the metal at ordinary atmo- | 
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All which is in_ perfect accordance with the principle, t 
tensio sic vis. This indicates, therefore, that in practice 
there is no objection to shrinking on the successive rings 
at temperatures much higher than theory, based on the 
usual incorrect view of the relation of expansion and con- 
traction by heat to the molecular constitution of metals, 
would fix as alimit.” Mr. Mallet goes on to say that rings, 
shrunk on at temperatures under 1100 deg. Fah., should 
be placed in an annealing oven to cool with greater slow- 
ness; but that the best practice would be to shrink on at 
a full red heat, and allow the rings to cool in air. And it 
is easy, we think, to see that by the adoption of high 
shrinking-on temperatures, it would be quite possible to 
obviate the presence of cross strains of all kinds in a wheel 
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and contraction a strain of 60 tons would remain on the 
bar at its extremities if the approach be prevented : It is 
impossible ; for the total power of the bar—lin. square— 
to resist ye is only from 14 to 30 tons at the most. 
What then does happen ! The bar heated until its mole- 
cular condition is altered and part of its rigidity gone and 
replaced by a new state of ductility and softness, amounting 
in the extreme case almost to plasticity, is no longer in a 
condition to oppose the force of its own contraction, 





assume @ new state of equilibrium, with the residual force of which 

= Ayo grips the wheel. A length of time probably elapses before this 

wah gener perfectly stable, and, indeed, the gradual loosening of tires, 

on ont ee _ extension a the iron under the continued roll- 
Ss against 

doubtful if stable equilibrium b> ~ dei or ae) use, makes it somewhat 
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spheric temperatures were destroyed ; while at 3945 deg.— 
its fusing point according to Clement and Desormes—its 
tenacity sinks to zero. So that if we take the normal 
strain of rupture for good wrought iron at 24 tons per 
square inch, the proportion in which the contractile 
force is divided between contractile strain at the extremities 
after cooling and elongation of the bar previously is 














Known to Effect of Effect of 
Temperature. workmen as contraction. elongation. 
Fah. Tons. Tons. 
800 to 900° Black red. 18 6 
1050° Low red. 12 12 
1240° Bright red. | 8 16 
1317° Yellow. 7 17 
3945° White. } 0 0 
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tire, nothing remaining after the metal had by heating and 
cooling undergone a new molecular arrangement but a 
residual tensile strain, the amount of which could easily be 
regulated, ; 

t would appear, then, that nothing can be more objec- 
tionable than the practice of shrinking on tires at a very 
moderate heat, ot cooling them suddenly, either by the 
affusion of water or by the cold body of the wheel. It is 
worth consideration, indeed, whether the present system 
of putting tires on hot should not be altogether abandoned 
in eon of a different system. Why should not tires be 
invariably forced on cold by hydraulic pressure? No 
conceivable objection exists to this plan, so far as we can 
see, except the want of proper machinery. Wheels are 
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now fixed on their axles by being forced on by an hydraulic 
ram, and we venture to think that such men as Mr. 
Tweddell could very quickly supply the necessary me- 
chanism if they were asked for it. We believe that the 
plan has already been tried; we advocate its general 
extension, for reasons which will easily be understood by 
those who have read this article. 

No matter how a tire is put on, it is liable to be broken. 
The precise nature of the causes which lead to its fracture 
remain, however, in comparative obscurity. That frost has 
a powerful effect is indisputable. It may in some cases cause 
the tire to become tighter, when the coefficient of expan- 
sion of the tire and wheel body are not identical, 
it reduces its tensile strength, and it renders the 
road less elastic. One remedy for all these troubles lies in 
making an elastic wheel. Many have been brought for- 
ward, but nothing sufficiently cheap to compete on fair 
terms with the ordinary wheel has yet been produced. So 
long as tires break it is incumbent on railway companies 
so to secure them that their fracture shall not cause an 
accident. The accompanying engraving gives examples of 
nearly all the systems of fixing tires in use in this country. 
We are indebted to Captain Tyler’s report before referred 
to for the drawing from which our engraving has been 
prepared, and we cannot conclude this article more appro- 
priately than with the following quotation from a report— 
sent in to the Board of Trade long since by Captain Tyler 
—concerning a very serious accident which resulted from 
the fracture of a tire :— 

‘Of the cause of this accident there could be no doubt. It was 
occasioned by the sudden failure of a steel tire on the leading wheel 
of the engine, and it resulted in loss of life and serious injuries to 
many persons. It is probably impossible, in the manufacture of 
tires, and in applying them to the wheels of locomotive engines or 
of railway vehicles, to provide against their occasional failure in 
this manner; but it is possible, as I have frequently and during 
many years had occasion to point out, almost absolutely to prevent 
danger to the passengers and the servants of railway companies in 
the event of their failing, by attaching them to the rims of the 
wheels by methods which will prevent them from flying off the 
wheel. They may fail from the brittle nature of the material, or 
from defect of manufacture, or from being too tightly shrunk on 
to the wheel, and they have frequently failed from one of these 
causes, or from a combination of them. The danger consists not 
in the fracture, or in the tire becoming divided whilst running 
into two or more parts, but in the probability of the tire, 
which is or ought to be in a state of tension on the wheel, 
flying suddenly and violently from it when fracture occurs; 
and this danger is greater with steel than with iron tires. 
The loss of a tire from a wheel in any part of a railway 
train travelling at speed must always be an_ occasion of 
serious risk, but it is especially so with regard to the tires on the 
leading wheels of locomotive engines. When a tire fails and flies 
from the leading wheel of an engine, the guiding power of the 
engine and of the train is gone ; and an accident such as is above 
recorded is only too likely to result ; the only marvel being that so 
few people comparatively are killed and injured, and so many 
escape. The risk being so great, and the remedy so simple, in- 
volving no extra cost worth «a moment's consideration, it does 
appear surprising that there should have been so much difficulty in 
inducing railway companies to adopt the remedy. Having pro- 
cured the best tires they can manufacture or purchase, they too 
often proceed to bore great holes in them, and so to weaken them, 
in order to fasten them to the rims of the wheels, when there are 
superior methods of attaching them to the wheels without making 
such holes in them, and by means of which they may wear them safely 
down to the lowest desirable dimensions, without fear of accident 
in the event of their fracture, and with less risk of fracture occur- 
ring. The Midland Company were so free from accidents of this 
class for many years that they did not see the necessity for improved 
tire-fastenings ; but at length, just as had happened at other times 
with other companies, a period came upon them during which 
they were very unfortunate in this respect; and it is only to be 
regretted that some time must necessarily elapse before the whole 
of their stock can be so fitted. Having regard to the experience of 
the present accident, and the above observations in regarl to it, it 
is interesting to consider the letters and diagrams from the princi- 
pal railway companies of this country contained in the appendix. 
They differ much in their opinions as well as in their practice. 
They now all agree in adopting some sort of safety-fastening 
for the tires employed on passenger carriages; and there 
are only two of these companies, namely, the London and 
North-Western, and the South-Eastern, that have not 
yet adopted a safety-fastening for the tires of engine wheels. 
The South-Eastern Company report, however, that they have 
four goods engines and two tenders, out of 243 engines and 
213 tenders fitted with Mansell’s wheels. | Of these two companies 
the South-Eastern is the company with which originat:d the 
principle of fastening which has found most favour for carriage- 
wheels ; and the London and North-Western Company report that 
after an experience of twelve years the same principle of fastening 
for carriage-wheels has been successful on their railway. It is 
applied to about three-fourths of their entire stock of carriages, 
and no instance of a tire leaving one of those wheels has come to 
their knowledge during that time. Lut what is desirable for 
carriage-wheels is, as I nave explained, still more desirable in this 
respect for engine wheels, and particularly for the leading wheels 
of engines as a matter of safety in the runniag of the trains. These 
two companies no doubt honestly believe, from their own experience, 
that by means of the precautions which they adopt for 
obtaining suitable materials and a good mode of manufacture, 
and for not shrinking the tires too tightly to the wheels, they may 
safely continue to employ the old method of fastening, by bolts or 
rivets, flat tires to flat rims; and the Midland Company were, 
until recently, of the same opinion. But the experience of the 
Midland Company having, as above stated, in the last two or three 
years been unfortunate, they were, on my urgent representations 
as to the necessity for improvement, and as the result of that 
experience, induced twelve months since to alter their practice, 
and to adopt for their engine wheels the mode of fastening shown 
in Fig. 1. It would, I venture to submit, be wise on the part of 
the Lendon and North-Western and South-Eastern companies, if 
they were, without waiting for such examples of the necessity for 
it on their own particular lines, now to reconsider the subject, and 
if, looking to the experience and practice of other lines, they 
were to select some superior mode of fastening, or, if they 
are able, to devise some modification of or improvement on 
the existing systems as shall appear to them best adapted 
to meet the object in view. As regards the different forms of 
tire-fastening, there is no doubt much to be said, and there is much 
diversity of opinion. But the various companies would do well to 
consider the result of experience up to the present time. There 
have been instances of tires flying on fractures from the wheels, 
when secured by clips on one side only, and by wedges, or rings, 
or bolts only, on the other side or in the middle. There have also 
been cases of the failure of wooden wheels. But there has not yet 
been a case, as far as Iam aware, of a tire flying from a wheel 
when the double clip system has been een. and this system 
may be and has been adopted with iron, as well as with wooden 
wheels. The principles which appear to promise the greatest 
degree of safety may thus be stated :—(1) There should be a clip 
of some sort on each side of the tire, and not on one side only. (2) 
The clips should be formed with square shoulders, as I pointed out 


a slanting dovetail, as is shown in others of the figures. (3) The 
clips should be continuous on both sides, and not intermittent, 
with spaces between the portions, as they are in some cases, on one 
side. (4) The strength of the clips, and of the portion of the 
tires clipped, should be in proportion to the strains that are liable 
to be brought to bear upon them, having regard to the material and 


ciples as those which ought, apparently, to be adhered to, I desire to 
avoid recommending the adoption of any particular fastening. 'The 
best result is, no doubt, ultimately obtained in such matters by the 
independent actions of many minds, adhering only to the best 
principles, when these can be determined, rather than by prema- 
turely striving after uniformity ; and there is, in mechanical ar- 
rangements, hardly any contrivance so good but that it may, in the 
progress of experience and invention, be still further improved.” 








FOG SIGNAL GUNS. 
A SERIES of experiments has been made at the proof butts of 
the Royal Arsenal at Woolwich, with the four models of fog- 
signal guns described in our former paper upon this subject. 
These experiments have already been briefly noticed in the 
columns of THe ENGINEER; it is proposed now, however, to 
detail them more fully, and to remark upon their general results. 
It will be necessary, in the first instance, to revert for a moment 
to that paper, in order to explain a discrepancy which will be 
immediately remarked between the four descriptions of model 
guns given in it, as being in process of manufacture in the gun 
factories of the Royal Arsenal at Woolwich, and the four de- 
scriptions of model guns which are the subject of the experi- 
ments ‘at present under consideration. It arose thus :—After 
some discussion as to the form to be adopted and the material for 
the proposed models, those actually constructed were as follows, 
differing slightly from those previously thought of: A cast iron 
gun with a plain muzzle, a cast iron gun with a conical mouth, a 
cast iron gun with parabolic mouth, anda bronze gun witha 
parabolic mouth. The engravings of the conical and parabolic 
mouths were given in our impression for Jan. lst; the plain 
mouth consisted merely of a model with these absent. 
The four models were placed in a row upon the summit of 
the butts, with their muzzles pointing 8.S.W. The weather was 
cold, but tolerably clear. The air was pronounced to be some- 
what diacoustic. Professor Tyndall was present, as well as Mr. 
Douglas, the engineer of the Trinity Board Corporation, and a 
number of well-known scientific gentlemen who were interested 
in the subject, both military and otherwise. The experiments 
were conducted by Major Maitland, R.A., Assistant-Superinten- 
dent of the Royal Gun Factories, and excited a considerable 
amount of attention, as two very important points were at issue : 
one in regard to the best material for employing under such 
circumstances ; the other being the settlement of the 
long-disputed question as to whether a parabola or a cone 
projected sound to the greater distance. The guns were 
each fired at intervals of ten seconds; after the whole 
series of four had been exhausted, a period of five 
minutes was allowed to elapse before they were fired again, 
in order that the observers, who were ranged in front of each 
gun, might walk to a greater distance before the commencement 
of the next series of discharges. General observers were told off 
to each gun, who compared notes afterwards. They were not 
made acquainted with the relative order in which the series of 
guns was arranged, nor with the order in which they were fired, 
that being purposely left to the discretion of the proofmaster, 
who, however, kept a careful record of all his proceedings. Con- 
sequently the opinions of the observers could hardly be preju- 
diced. After each series had been fired they walked forward to 
the following respective distances from the guns, commencing at 
100 yards, going on to— 
200 yards’ distance. { 1200 yards’ distance. 
300 1400 
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It was, of course, impossible with perfect exactness and 
accuracy to decide the actual volume of sound produced by each 
discharge; but it was determined to represent this, as nearly as 
could be done, according to the judgment of the hearers, in 
figures; No. 1 being the highest “figure of merit,’ and No. 5 
the lowest. The accompanying tables give the mean result of 
eight observations for each gun, at eight successive distances out 
of the fifteen positions alluded to above, from 100 to 300 
yards. They are considered by Professor Tyndall as certainly 
representing the “order of loudness,” if not absolutely correct 
in every particular :— 











No. 1. Cast iron (plain) 


gun... .. .. .. .. 4th 3rdj2nd 4th 4th Srd or 4th 2nd 4th | 26} 
No. 2. Cast iron (coned) | | 
gun .. . Ist Ist} Ist Ist Ist Ist 3rd Ist | 10 


No. 3. Cast iron (para- | 
bolic) gun .. «. ../ 3rd 2nd} 4th 2nd 2nd 2nd i 4th 2nd} 
No. 4. Bronze (parabolic) | | 
Ras a we eel eee 4th | Srd ord 3rd 3rd or 4th Ist 3rd} 224 
Thus we see that adding together the “figures of merit” of 
the volume of sound emitted by each gun at eight several dis- 
tances selected out of the fifteen stations of observation, the 
cast iron gun with conical mouth gives a total of 10, or indicates 
the greatest average amount of noise produced ; the cast iron gun 
with parabolic mouth a total of 21, indicating that it is second 
in the order of loudness ; the bronze gun with a parabolic mouth 
a total of 224, indicative of the third position ; and the cast iron 
gun with plain mouth a total of 264, the lowest value of all four. 
But at 1000 yards range the order of loudness was differently 
arranged to that of the average struck from eight several dis- 
tances. It ran thus :—Ist, the cast iron cone; 2nd, the bronze 
parabola ; 3rd, the plain mouth ; and 4th, the cast iron parabola. 
It is evident, therefore, that up to 1000 yards the bronze para- 
bola is effective, probably on account of its sonorous properties, 
or, to speak plainly, owing to the “ring” of the metal. This, 
however, is lost in the further distance ; hence an increase of 
range is unfavourable to bronze. As will be seen presently, in 
consequence of this result the application of this material in the 
construction of the proposed fog signal guns has been decided 
against. It may also be observed that at 1000 yards range the 
plain-mouthed gun takes a better place, and the cast iron para- 
bolic gun the lowest of all. This is easily explained. At short 
distances, as the observers were always somewhat beneath the 
line of fire, the plain mouth diffused the sound directly it left 
the gun. The cast, iron parabola, on the other hand, projected 
the waves of sound from the powder gas over the heads of the 
observers to a great distance, and its sonorous properties did not, 
like those of the bronze gun, supply the deficiency at these 





in a report on tire-fastenings nearly thirteen years ago, and as is 
now shown in many of the figures in the appendices, and not with 


strength of the tires. Inproposing for consideration the above prin- | 


A second series of experiments was then commenced with the 
four guns, the observers being stationed about two miles off upon 
the slopes of Shooter’s-hill. The following table gives the mean 
result of six observations, all taken at the two miles range. The 
| flash of the guns could be distinctly seen even at that distance, 
and the report distinctly heard :— 
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Here we observe that the relative positions of the aggregates 
of the figures of merit at two miles is similar to that of the 
averages before taken of the distances from 100 to 3000 yards. 
The proportions between them vary, however, very much. The 
sound of the discharges from the gun with bronze parabola 
mouth gets more and more feeble and approaches more nearly to 
that given by the plain-mouthed gun. The cast iron parabola, 
on the other hand, although still second to the cast iron cone, 
gives indications of a tendency to produce as great an effect as 
the latter at considerable ranges. In point of fact, this tendency 
was so very clear, after a careful analysis of the various experi- 
ments, that it was decided to institute a further series with 
a cast iron conical-mouthed model and a cast iron parabolic- 
mouthed model, as it was thought possible that at extreme 
ranges the effect of the parabola might even surpass that of the 
cone. As, however, in the present models the bell mouth and 
the conical mouth are not of exactly corresponding size, it has 
been deemed desirable to make two fresh ones which will be of 
the same diameter and depth. No bronze model is to be experi- 
mented with on this occasion, as it was evident that the superior 
sonorous qualities possessed by this metal gave no increment of 
sound at the long ranges. Thus we see that the vibrations of the 
metal producing the “ring” are quickly lost, and that the 
“boom” of the gun heard to so great a distance is due entirely to 
the violent expansion of the powder gas waves. This bears out 
the theory alluded to in our former paper upon the subject of 
fog signal guns, and coincides with the opinion, already held by 
many, that the material of a speaking trumpet or fog gun need 
not possess sonorous properties. 

During the foregoing experiments, trials were made of masses 

of compressed gun-cotton freely exploded in the open air, in 
order to ascertain at what 
distance the sound was _per- 
ceptible. Each mass consisted 
of 10 oz., 8 ou. of which were 
wet and 2 oz dry as a 
Ww “egg “primer,” the whole being 
P detonated with fulminate of 
mercury. The noise of the 
explosion of each charge was 
heard very distinctly to « 
distance of ten miles all 
round. It was, in fact, more 
powerful than that of the 
discharges from the model 
guns ; but it must, of course, 
be borne in mind that the 
quantity of powder fired in 
them bore no proportion to 
the amount of gun-cotton 
detonated. Compressed gun- 
cotton is nearly three times 
as violent in its action as the 
same quantity of gunpowder. 
The result of the experi- 
ments was, however, thought 
so satisfactory, that it has 
been determined to construct 
a parabolic reflector of cast 
iron, within which various 
charges of compressed gun- 
cotton, from }]lb. to 14]b., 
will be detonated, in order 
to test their comparative 
loudness of explosion. The annexed cut represents such re- 
flector. It is expected that the form of the reflector—a 
parabolic conoid—will intensify the noise of the explosion of the 
gun-cotton to a considerable extent, and project the waves of 
sound to a great distance, by confining them to a straight line as 
they are reflected from the walls of the parabola. The medium 
charge to be employed, viz., 1]b. of gun-cotton, would about 
represent the quantity of gunpowder to be consumed in the 
proposed full-sized fog signal gun, that being fixed at 3 Ib. 
We propose, in a subsequent paper, to describe briefly the 
results obtained in the forthcoming experiments, and to give, 
at the same time, a sketch of the signal gun and its appara- 
tus, which has been designed by Major Maitland for the service 
of the Trinity Board Corporation. The form of its muzzle, and 
other matters connected with it, are necessarily at present in 
abeyance. It is proposed to be constructed with a view of being 
fired at intervals of five minutes. This will be an enormous 
improvement upon the old plan of employing an ordinary 
18-pounder smooth-bore gun, which had to be left for some 
twenty minutes to cool between each discharge, and was trouble- 
some and inconvenient to load. 


SECTION OF 
PARABOLIC AEFLECTOR 
FOR FIRINC CUNCOTTON 




















A TELESCOPE of immense proportions has been for some time past 
in course of manufacture at the Paris Observatory, but is still far 
from its termination. It was commenced in 1865 by M. Léon 
Foucault, but the death of that savant, and the events of 1870 and 
1871 interrupted this work, which was subseq yr 1 under 
the direction of M. Wolf. The power of the new instrument will 
exceed those of the Cambridge and Herschel Lg hitherto 
the largest known ; its length will be 49ft., and its diameter 6ft. 
6in., while the dimensions of Herschell’s were only 40ft. by 
by 5ft. The mirror will be of glass, but the surface will be faced 
with gold or silver; the production of such a reflector is a work of 
time and patience, and ML Wolf is as yet unable to fix the day 
when it will be terminated. The glass will be cast at St. Gobain, 
but the mould in which it is to be cast will be alone a work of six 
months. It will next have to be adapted to the required curve, 
and to be polished. This last operation will occupy twenty days, 
and will have the result of transforming the shape of the surface, 
which from spherical will become parabolic. The accessories will 
only be taken in hand when all the parts of the instrument are 
complete. The telescope will be provided with a movable staircase, 








moderate ranges. 


the construction of which will confided to the most skilled 
mechanios, 
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RAILWAY MATTERS. 


i. F. Fercvson, for many years locomotive superintendent 
Pn! ne and Comwall Railway, has been appointed district 
locomotive superintendent of the Great India Peninsula Railway, 
Bombay. 

A MEETING of leading City traders in silk, furs, lace, jewellery, 

and like valuables, recently took place at the offices of the 
Chamber of Commerce, Cheapside, to consider questions relating to 
the operation of the Carriers’ Act (1830) in regard to their trades. 
Mr. Millis presided, and the trading houses represented were Sir 
John Bennett, Messrs. Freebody and Debenham, Messrs. Cook, Son, 
and Company, Messrs. Snelgrove, Messrs. Howell, &c. In the 
course of the proceedingscomplaints were strongly made regarding 
the manner in which traders were treated by railways in regard to 
lost or stolen goods, and it was broadly stated that even when 
parcels of valuable goods were robbed of their contents, brickbats 
in some instance being placed where silks and furs had been sent, 
the companies managed to escape without paying the loss. On the 
motion of Mr. Snelgrove, seconded by Mr. Adams, the meeting 
expressed their dissatisfaction with the General Carriers Act 
(Ist Wm. IV.) by which the resolution said, ‘‘ railway companies 
and other carriers are relieved from liability for loss or damage of 
parcels containing certain articles named in the said Act exceeding 
the value of £10, unless insured at charges and by systems 
practically prohibitory ;” and, general managers of the railways 
seers made only slight concessions and alterations of the published 
rates of insurance on the memorial of the traders of London, it 
was resolved that a petition be presented to Parliament praying 
for the appointment of a select committee to inquire into the 
operation of the Act. Mr. Slater, Mr. Gardener, Mr. Debenham, 
Mr. John Howell, Mr. Cook, and Mr. Freebody spoke on the 
motions which followed, relating to the form of the petition, and 
regarding other grievances which the larger traders suffered under 
what was termed the subtlety of this Act. 

THE Valparaiso and West Coast Mail of November 14, 1874, con- 
tains some information concerning the proposed Transandine 
Railway vid Uspallata. The engineers have definitely concluded 
the survey of the section between Mendoza and Chile, and they are 
now engaged upon the survey of another pass that communicates 
with San Juan rid Los Patos. The result of the survey by the 
Mendoza route could not possibly be more satisfactory. The 
point most worthy of attention is the short distance between the 
Cordillera or the mouth of the tunnel and the city of Mendoza, 
which does not exceed 120 miles, while the distance from the rail- 
way station at Santa Rosa de los Andes to the mouth of the 
tunnel on the Chilian side is less than 52 miles, making a total, 
including the length of the tunnel, of about 175 miles, which 
distance can be traversed with great ease by locomotives in eight 
hours, whereas at the present day twenty times that space of time 
is required for the journey. Another very important point is the 
altitude, which has been found by survey to exceed 11,000ft. 
Both the Chilian and Argentine republic sections will be constructed 
on the banks of the two rivers—the Aconcagua and the Mendoza— 
which in this part of the Cordillera are divided by the chain, and 
which pass very near to the mouth of the tunnel on either side. 
It was pretty generally believed that the vast extent and great 
height of the Andes at this point would be an insuperable obstacle 
in the way of the construction ofa railway, but it is now satisfac- 
torily proved that their greatest width between the beds of the 
Aconcagua and Mendoza rivers does not exceed twelve miles. This 
it must be understood is the width of the base of the dividing line, 
for the top of the range is so narrow that it is only a few metres in 
thickness. The width at the pass frequented by travellers at the pre- 
sent day does not exceed two, or at the most, three miles. The plans 
of the line between Mendoza and Buenos Ayres are also completed, 
the total length of the track being 1026 kilometres. In order to 
give an idea of the facility of the construction of this line we may 
mention that between Buenos Ayres and Villa Mercedes, a town 
situated in the very centre of the pampas, although the length of 
the line is 681 kilometres the difference of level is only 450 metres, 
or less than two-thirds of a metre per thousand, without any 
cuttings, one of the sections being a ——— straight track of 300 
miles in length. The average of ballasting will not exceed three 
metres per lineal metre. ‘‘ We believe,” says our contemporary, ‘‘it 
would difficult to find in any part of the world a tract of 
country presenting such facilities for the easy and cheap construc- 
tion of a line as that which has been selected by Messrs, Clark and 
Co., for the grand interoceanic railway, which is undoubtedly 
destined to contribute in a remarkable manner to the wealth and 
prosperity of Chile and the Argentine Republic.” 


A DEPUTATION of goods guards, in the employment ef the Great 
Northern Railway Company, waited upon Mr, Henry Oakley, the 
general manager of the ay, at his office, King’s-cross, to ey 
before him certain grievances alleged to be suffered by them wit 
respect to long hours of work, non-payment of overtime, and the 
working of the onee> Provident Society. The deputation was 
composed of guards representing the main line, the } and 
metropolitan traffic. Mr. Oakley was accompanied by Mr. ae, 
the accountant of the company, and received the men wit 
courtesy. Mr. C. Shrives, representing the guards, and speak- 
ing on the question of long hours, said he found from the 
statements of the men he held in his hands that with to 
the Manchester, Sheffield, and Lincolnshire line, on which the 
Great Northern Company had running powers, the block which so 
delayed the trains commenced at Sheffield, and there had been 
instances in which it had taken a from seven to one 
o'clock to travel four miles. At Dunfo idge several trains were 


frequently standing, unable to getalong ; andat Godby Junction there 
was acontinual block. Further on, a new line had been laid down for 


fast trains to go on to Manchester, but the printed for 
working the line were not carried out. He mentioned the case of a 
guard who had been from twop.m. one dayto three p.m. next day get- 
ting to Manchester. The man had then three hours’ rest, had 
to take on the six o'clock train from Manchester to London. Leaving 
at that hour, it frequently happened that a guard could not get 
into London until ten or twelve o’clock next day, This made some- 
thing like 48 hours of constant, arduous duty, with only a three 
hours’ interval, and that, the men asserted, unfitted them for duty ; 
but in these cases the fault did not rest with the Great Northern 
Company. Mr. Shrives quoted the case of another guard who left 
London about two o'clock in the afternoon, and got to Ardwick— 
a distance of about 216 miles—next day at half-past four. The 
man was thus 26 hours on duty at a stretch. The guards who con- 
ducted the “local” and metropolitan traffic complained that they 
made a number of hours for which they could neither get time “ off ” 
nor pay. Some of the guards said this was the case. A week’s 
work was 72 hours, but the men often made 90, and received 
nothing extra. Goods guards were only allowed half an hour when 
their trains arrived at their destination to shunt and make out 
their way-bills, but the latter often took an hour and a half to com- 
plete. Mr. Oakley, after putting various questions to the men, 
promised to bring the facts before the directors at their next meet- 
ing. He should instruct Mr. Pendleton to make inquiries as to the 


main linemen. He should look into the case of London men and 
see what could be done, but he was opposed to paying overtime at 
all. What ought to be done was—if a man was out all these hours, 


expenses ought to be allowed him, besides the time, so that he 
should refresh himself and be fit for duty. He concurred in what 
had been said as to long hours, and should bring the matter 
forward in the EA ae As to alleged defects in the Man- 
chester, Sheffield, and Lincolnshire systems, that was a matter out 
of the control of the Great Northern Company, to a great extent. 
As to the provident fund, there was £20,000 in hand to start a 
superannuation fund with, made up of £500 from the directors per 
annum, and ee sources. Mr. Shrives thanked the 
oa - 
tion tt manager courtesy and attention, and the deputa- 





NOTES AND MEMORANDA. 


Tue lifting power of plants is well illustrated by an old oak tree 
in South Hadley, Massachusetts. A rock had a seam in it, and a 
fibrous root from the oak crept in the seam, grew, and lifted the 
rock, weighing over a ton, to the height of a foot. 
Ir we receive the solar light reflected by a large crystal of 
sulphate of copper upon a sheet of platinum or tin plate, p lat 
a small distance from the crystal, the sheet assumes the colour of 
metallic copper upon the part which receives the reflected light. 
AT a recent meeting of the Paris Academy of Sciences, Dr. W. 
A. Hofmann announced that histwo students, MM. Tiemann and 
Haarmann, who had obtained vanilline—the aromatic principle of 
the vanilla bean—from pine sap, propose to manufacture this sub- 
stance on a large scale. The sap of a tree of medium height gives 
vanilline to the value of £4, and the wood is not injured by the ex- 
traction of the sap. 
Dr. CARMICHAEL, in a paper on the “‘ Growth of Crystallisation in 
Traps and Slags,” stated that in 1820 Worcester found in diamonds 
and chryso-beryls a fluid, and in some cases two fluids, having an 
expansive capacity thirty-two times that of water. Examined 
microscopically these liquids were found to exist in the minute cavi- 
ties of various rocks. Dr. Carmichael stated that he himself had 
made many examinations of slags from the Hartz mountains. 
These crystals were no doubt formed with great rapidity, and this 
fact in part accounted for the finding of aqueous solutions in the 
centre or cavities of crystals. In the genuine trap-rocks liquid 
(carbonic acid) inclosures are found, sometimes with minute traces 
of watery vapour. Gas cavities have broad margins, the vapour- 
ous cavities thin margins. 
WHEN the vapour of bisulphide of carbon is mixed with nitric 
oxide gas the mixture on ignition burns with an intensely luminous 
flame of high actinic power, but of only momentary duration. 
According toa recent number of the Athenaum, MM. Delachneal 
and Mermet have, however, recently succeeded in producing a lamp 
in which this gaseous mixture may be conveniently burnt, and thus 
applied to photographic purposes. The nitric oxide is generated 
by the action of iron on a mixture of nitric and sulphuric acids, 
and after mixture with vapour of bisulphide of carbon the mixed 
are burnt in a kind of Bunsen’s burner, the products of com- 
ustion being rapidly carried off by a chimney. For the purposes 
of the photographer this new flame is said to be superior to that of 
the magnesium lamp, whilst it is estimated to have twice the 
chemical power of the oxyhydrogen flame and three times that of 
the electric light. 
THE first use of pyrites for the manufacture of sulphuric acid is 
claimed for two parties, Dr. Manson and Mr. Hill. While the use 
of iron pyrites in the manufacture of sulphuric acid dates back 
prior to 1830, it was not until 1838 that the King of Naples, in 
granting the monopoly of Sicilian sulphur to Messrs. Faix and Co., 
of Marseilles, fairly established its use, for the price of sulphur 
rose in England from £5 to £14 a ton; and in twelve months from 
that time, in England alone, not less than fifteen patents were 
granted for the manufacture of sulphuric acid from pyrites. And 
although the monopoly was soon withdrawn, the pyrites had 
secured a firm footing in supplanting sulphur in the manufacture 
of sulphuric acid; and since then its use has rapidly increased. 
Since the first production of sulphuric acid from pyrites, the 
establishment of Fahlun, in Sweden, has employed this process alto- 
gether, pyrites being very abundant in that locality. This example 
was followed by Perret, of Chessey, France, where the pyrites con- 
tain from 3 to 4 per cent. of copper, which metal can only be ex- 
tracted by desulphurising the ore. From the mines of this locality 
70,000 tons of pyrites are used and exported annually, and the 
various lead chambers here for making sulphuric acid have a capa- 
city of about 1,600,000 cubic feet. This process is carried on in 
all parts of France, whether the pyrites contain copper or not; 
and Sicilian sulphur is only employed for special purposes in 
France and England. 

THE Moniteur Industriel describes an instrument, the invention 
of a Belgian artillerist, for determining the distance from the 
observer at which a gun is discharged. It is designed for use in 
action as an aid to artillerists. This telemetre de combat, as it is 
called, consists of a glass tube closed at both ends and filled with 
liquid, in which is a curseur, or traveller, consisting of two 
metallic discs, having a diameter somewhat less than the internal 
diameter of the tube, connected together by a short metallic rod. 
The tube is protected by a casing of sheet brass, the case having 
a slot throughout its entire length, through which the position of 
the curseur may be observed. The tube being placed in a vertical 
position, the curseur at the upper end, the latter descends slowly 
and uniformly, passing through equal distances in equal times. 
Along the slot is marked a scale of distances graduated with 
reference to the ascertained rate of motion of the curseur and the” 
known velocity of sound. The curseur being at zero of the scale, 
the telemetre is held horizontal till the flash of the gun whose 
distance is to be measured is observed, and then instantly placed in 
a vertical position with the zero end uppermost till the report is 
heard, when the instrument is instantly returned to the horizontal. 
The number on the scale at the point where the curseur stops gives 
the distance. With a certain allowance for temperature of the 
air, the velocity and direction of wind, and time occupied in mani- 
pulation, the instrument is said to be sufficiently accurate to be of 
service ; indeed, it is claimed that in a series of experiments the 
error was only eight metres in a distance of three thousand. 

A GERMAN trade circular describes two kinds of black stain for 
wood: (1) The ordinary black stain for different kinds of wood. (2) 
The black ebony stain for certain woods which approach nearest 
to ebony in hardness and weight. The ordinary black-wood stain 
is obtained by boiling together blue Brazil wood, powdered gall 
apples, and alum, in rain or river water, until it becomes black. 

is liquid is then filtered through a fine organzine, and the objects 
painted with a new brush before the decoction has cooled, and this 
repeated until the wood appears of a fine black colour. It is then 
coated with the following liquid: a mixture of iron filings, vitriol, 
and vinegar is heated (without boiling), and left a few days to settle. 
If the wood is black enough, yet for the sake of durability, it must 
be coated with a solution of alum and nitric acid, mixed with a little 
verdigris, then a decoction of gall apples and logwood dyes are used 
to give it a deep black. A decoction may be made of brown Brazil 
wood with alum in rain water, without gall apples; the wood is 
left standing in it for some days in a moderately warm place, and 
to it merely iron filings in strong vinegar are added, and both are 
boiled with the wood over a gentle fire. For this purpose soft pear- 
wood is chosen, which is preferable to all others for black stain- 
ing. For the fine black ebony stain, apple, pear, and hazel wood 
wood are recommended in preference for this; especially when 
these kinds of wood have no projecting veins they may be success- 
fully coated with black stain, and are then most complete imita- 
tions of the natural ebony. For this compound 14 oz. of gall apples, 
34 oz. of rasped logwood, 1} oz. of vitriol, and 1} oz. of distilled 
verdigris are boiled together with water in a well-glazed pot, the 
decoction filtered while it is warm, and the wood coated with 
repeated hot layers of it. For a second coating a mixture of 34 oz. 
of pure iron filings, dissolved in } of a litre of strong wine vinegar, 
is warmed, and when cool the wood already blackened is coated two 
or three times with it, allowing each coat to dry between. For 
articles which are to be thoroughly saturated, a mixture of 1} oz. of 
sal-ammoniac, with a sufficient quantity of steel filings, is to be 
wom in a suitable vessel, strong vinegar poured upon it, and left for 
‘ourteen days in a gently heated oven. A strong lye is now put 
into a good pot, to which is added coarsely bruised gall apples and 
blue Brazil shavings, and exposed for the same time as the former 
to the gentle heat of an oven, which will then yield a good liquid. 
The ood articles are now laid in the first-named stain, 
boiled for a few hours, and left in for three days longer; they are 
then placed in the second stain, and treated as in the first. If 


MISCELLANEA. 


THE Queen has been graciously pleased to approve the Indian 
Civil Engineering College, Cooper hill, being called ‘‘The Royal 
Indian Engineering College.” 

THE steam canal boats on the Erie Canal have made large profits 
carrying at 8 cents per bushel from Buffalo to New York. The 
average rates for ten years past have been a fraction over twelve 
cents. 


THE Cincinnati Commercial says that the latest arguments in 
favour of narrow gauge railroads is that when a locomotive runs 
over a man at least two-thirds of his body is left in good condition 
for identification. 


A JAPAN paper mentions another marked instance of the progress 
of imitations of Western manufactures in Japan. Earthenware 
insulators for the telegraph are now made there, and are both 


cheaper and better than those imported from Europe. 


THE United States is now paying over 100,000,000 dols. per 
annum for freights and passage on foreign ships, to be carnied 
abroad and expended in the employment and support of other 
peoples beyond a fair percentage of what should go to foreign 
vessels, estimating on the tonnage and travel of each re- 
spectively. 

A TRIAL trip on the new North-Western line from Copenhagen 
through Sealand took place on the 28th December. The line is 
forty miles long, and will be of great military importance, en 
abling troops in time of war to be quickly conveyed to or from 
Jutland, The principal contractors are the well-known bankers, 
Messrs. Gedalia. Public traffic opened on Wednesday last. 


THE Danish Navy Bill provides for twelve first-class vessels, 
plated and unplated; rams, torpedo boats, and tenders; and asks 
10,000,000 crowns during the next ten years for new buildings. 
Conscripts after two months’ drill ashore are to serve on board for 
ten months, Four years’ contingent will sutiice to man the whole 
navy on a war footing. The officers are augmented in number. A 
chief constructor directs the special department of the Ministry. 
The yearly navy budget is 4,800,000 crowns. 


A NEW joint-stock company has been formed under the auspices 
of the Bank of Belgium for the purpose of working the deposits of 
iron ore in the vicinity of Schwarzenberg, Raschau, Lichtenfels, 
and Hof, in Saxony and Bavaria, and for the production of Bessemer 
pig-iron. Hof is to be the centre of activity, and eight furnaces 
are to be there constructed. The place is favourably situated for 
railway communication, and the company has purchased coal-pits 
in the neighbourhood of Pilsen. A Belgian, M. de Bavay, is the 
chairman ; the head offices are to be in Dresden, and the capital is 
12,000,000 francs (£480,000). 


A FEW months since the town council of Maidenhead Water 
Supply offered a premium of £25 for the best plans for supplying 
the town with water. In reply to the advertisement nine sets of 
plans were received. Amongst the competitors were Messrs. 
Gotto and Beesley, 35a, Great George-street, Westminster, 
to whom the premium has been awarded, and Mr. Edward 
Pritchard, C.E., 18, Castle-street, Warwick, whose scheme was con 
sidered second, and to whom a special vote of thanks was given, by 
the town council, for his very excellent plans. A vote of thanks 
has also been given to the other competitors, by the town council, 
for the plans which they submitted for inspection. 


WE have been informed on good authority, says Capita! and 
Labour, that an eminent firm in London, engaged in the manu- 
facture of beautiful light wood upholstery, chiefly for bedroom 
suites, have been so hampered by the restrictive rules of the men 
in their employ, numbering about 300, as to find it impossible to 
carry on their operations at remunerative prices. They have 
therefore modified their plan of working, and for some time most 
of their goods have been made in Sweden, taken to pieces, packed, 
and sent to England, and then put together again. The conse- 
quence is that this firm alone employs about forty men, instead of 
300, in this country, and the work produced is far cheaper and 
better, and can be sold to the public at much lower rates, 


A FALL of snow in Paris is a more serious matter than many per- 
sons imagine, as will be seen by the following figures given by a 
French paper: The total area of the city is 7802 hectares (19,27 
acres), that occupied by streets being 1430 hectares (3532 acres); 
it follows that with a fall of ten centimetres only, there would be 
1,430,000 cubic metres of snow, which reduced to say one half of 
the volumn in loading into the carts, there would be upwards of 
700,000 cubic metres to cart away. Supposing each cart to be 
capable of containing two cubic metres, and to make ten journeys 
per day, it would require no fewer than 35,000 carts to free Paris 
from snow in twenty-four hours. What is to be done with all this 
quantity of snow is a question not so easily to be dealt with as at 
first sight it appears. 

Two new ironclad corvettes are about to be constructed for the 
Turkish navy by Messrs. Samuda, of Blackwall, the house of 
Maudslay supplying the engines. The drawings made for these 
ships by the sm tsmen of the Turkish Admiralty are said to 
have been highly approved by the authorities at the English 
Admiralty, and by the eminent firm of shipbuilders which have 
undertaken their construction. Their plates will be from lin. to 
12in. in thickness, and each will be provided with a turret con- 
taining four 25-ton Armstrong guns. These additional two make 
four new vessels of this class ordered in England, and when these 
shall have been completed, as also as the ironclad im course of con- 
struction at the Tersaneh, on the Golden Horn, the Turkish fleet 
will muster a total of twenty-five fine ironclad ships, 


ANOTHER effort is to be made to open up more direct communi- 
cation with Ireland by extending the railway system to Fishguard 
Bay, and the establishment of fast steamers to run to and fro to 
Wexford. This, it will be remembered, was the original intention 
of Brunel, but he abandoned the route in favour of New Milford, 
in consequence, it is supposed, of the difficulty in forming a safe 
harbour at Fishguard. e real difficulty of the oo scheme 
appears to be centred at Fishguard, for if safe and adequate har- 
bour facilities can be secured, the superiority of the route over the 
existing one by way of New Milford is beyond doubt. The pro- 
moters of the bill propose to raise £225,000 in shares, and £75,000 
by borrowing, malian a total of £300,000, which it is estimated 
will be sufficient to complete the railway, sixteen miles in length, 
from the Great Western at Clarbeston-road to Fishguard Bay, and 
also to carry out the necessary works at the latter place in conjunc- 
tion with the Harbour Commissioners. The project appears to be 
well supported locally. 

AmonG the many interesting tests made at the Franklin Insti- 
tute, those made in the hardware department of files was a very 
important one. There was considerable competition for the silver 
medal, which is greatly coveted both in the United States and in 
Europe, since it is universally known that this high reward of 
merit is a gift from scientific men to only worthy recipients. The 
committee directed each competitor to file a section of a bar of cast 
steel with a bastard, second cut and smooth file. The filer of 
McCaffrey and Bros., of the Pennsylvania File Works, Philadelphia, 
commenced first, and after six or eight minutes filing with each 
file it was handed round the committee for their inspectien and 
marked and put aside. The same party also filed a section of a 
bar of horseshoe iron with the punched side of a horse rasp, and on 
examination not a tooth was | Se out of the latter rasp. At 
this point a strong impression was made in favour of the McCaffre: 
file and rasp. Other makes of files were tested, but the final result 
was, according to the American Manufacturer, a full confirmation 
of the Messrs. McCaffrey’s claim that their files and rasps have a 
tenacity of temper unequalled, as the silver medal was awarded 
them. It should also be stated that McCaffrey and Bros, use ex- 








the articles are not then thoroughly saturated, they may be once 
save placed in the fast bath, und then in the wreend. 


clusively American steel in the manufacture of their goods, 
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THE engravings which we publish this week of the engines of 
the American lake barge, V. H. Ketcham, show the type of 
steam machinery in use in vessels navigating the great inland 
waters of North America. It will be observed that the engines 
are of the simplest kind, and so arranged that every part is easily 
accessible, The valves and other parts requiring frequent re- 
newal and attention are so situated that they can be reached 
without taking down any part of the engines. The cylinders are 
36in. diameter by 2ft. 8in. stroke, with a steam chest between 
them common to both cylinders. The slide valves are double 
ported, with an independent cut-off valve on the back of each. 
The cut-off valves are worked by an arm operated by an eccentric, 
so arranged that the steam can be cut off at 8in. of the stroke or 
any other point up to full stroke. Each engine is provided with 
an air pump 20in. diameter by 16in. stroke, of the trunk type, 
worked by wrought iron levers connected to the crosshead. The 
crank shaft is forged in one solid piece, weighing 3 tons; the 
journals, four in number, are 1lin. diameter, and 18in. and 16}in. 





ong; the two feed pumps have their suctions connected to the 


hot well ; the condenser is supplied with injection water through 
a 5in. pipe, at the end of which is a trumpet-shaped nozzle for 
spreading the water. The bilge pump is worked from the pinch 
wheel at the forward end of the engines, and is located on the 
starboard side, the cold water pump being on the port side ; the 
propeller is 10ft. diameter, with a pitch of 15ft., making 77 revo- 
lutions per minute. Steam is supplied by one boiler of the 
return tubular kind, the shell is 10ft. 6in. diameter ; the flues are 
seven in number—three being 22in. diameter, two 21in. diameter, 
and two 15in. diameter ; the return tubes are 4in. diameter, and 
166 in number. 

The Ketcham has attained a speed of 104 miles per hour when 
running without a sailing barge in tow. With her barge, with a 
carrying capacity nearly equal to her own, she has made 8 miles 
loaded, and 84 miles light. The average steam-pressure carried 
is 35 lb. cut off at one quarter, with a consumption of 1250 Ib. of 
coal per hour. The vacuum maintained is 25in. She is supplied 
with a double-cylinder steam winch for hoisting cargo and working 
the sails; the winch has an attachment for operating two bilge 


V. iW. KiTCHAM. 
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pumps of 7in. diameter; she has also one 3in. steam bilge ejector. 
e dimensions of the hull are as follows:—Length between 
perpendiculars, 231ft.; beam, 40ft. 8in.; hold, 16ft.; light draught, 
64ft.; loaded, 144ft. She is built of oak. Frames, 20in. centres; 
planking, 5in. thick; ceiling, 5in. edge-bolted. She has four 
arches on each side with a gangway in each arch, and was salted 
with 450 barrels of salt. She has two full decks and boiler 
deck, is square fastened throughout with jin. round iron, and is 
provided with a centre board. She will carry 2000 tons on 144ft. 
of water, steers and handles well under canvas or steam, or both 
combined, and tows a sailing barge which carries 1800 tons. 

The following is a description of the rigging of the V. H. 
Ketcham:—Four masts, the foremast, mainmast and mizen 
have four shrouds a side of 3in. galvanised iron wires. The jigger 
has three shrouds a side of three galvanised wires. The sails are 
staysail and a fore and aft sail on each of the masts, with gaffs 
and booms. Foremast, 83ft. from step to the cap, 26in. diameter ; 
‘mainmast, 84ft. from step to the cap, 27in. diameter; mizzen, 
82ft. from step to the cap, 25in. diameter; jigger, 75ft. from 
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step to the cap, 22in. diameter; topmastsa 42ft., except jigger, 
36it. Rigging set up with turnbuckles. 

he engines were completed in June, 1874, and since that 
date have been running continuously and giving the utmost 
satisfaction. We regret that we are not able to say what the 
indicated horse-power is, but the consumption of fuel is obviously 
very small, considering the size and speed of the vessel. " 





COMPOUND ENGINES IN COTTON MILLS. 

Tue last monthly report of the Manchester Steam Users’ 
Association contains the following remarks on economy of 
— a the _ of _ L.E. Fletcher. Mr. Fletcher gives 

vo diagrams from the engines, particulars of experiments 
with which before and after compounding will be founa in 
the report. We have not th t it necessary to reproduce 
these, as they present nothing remarkable. “The non-com- 
pound diagram is bad in character, and the back pressure 
was as high as 5°31b. above a vacuum, the absolute initial 
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pressure being 35 Ib. only. In the compounded engine, with 
an initial pressure of 95 Ib. absolute, the back pressure on the 


low-pressure cylinder was 3°4 Ib. only, this being a clear 


gain of 2b. nearly. The comparison is further vitiated 
by the fact that no information is supplied as to the 
evaporative efficiency of the old and new boiler. This, 
however, is not Mr. Fletcher’s fault. We trust that he will 
be able to carry out the proposed experiments, which 
cannot fail to prove instructive :— 

The desire on the part of boiler owners to economise fuel has for 
years past led them to work steam more expansively, and to this 
end to raise the pressure in their boilers, and in many cases to 
compound their engines. Whereas about pod vee ago the highest 

ressure for a mill oiler of the internally fired double furnace or 
Esoonahisn type was as a rule 601b. on the inch, it is now 80 lb., 
and in some cases 100]b., while in boilers of other constructions 
it is as much as 150 Ib. The recent coal famine has tended to 
quicken this movement, both as raising the pressure in the 
boilers and compounding the engines, There are six modes of 
compounding in more general adoption in this district. One is 









that of MacNaughting, 80 widely known, which consists of adding 
to beam engines a high pressure-cylinder fixed between the beam 
centre and the crank end, the steam from the high-pressure 
cylinder exhausting into the original condensing one. This 
arrangement very much reduces the strains at the beam centre. 
A second system applicable to single beam engines is to lay a high 

pressure cylinder either horizontally or inclined and attach it to an 
additional crank placed at the fly wheel end of the crank shaft. 
On this plan one piston is at full stroke, or nearly so, while the 
other is on the centre. This very much reduces the duty of the 
fly wheel and promotes regular turning. Also, it lessens the strain 
on all the parts of the condensing engine. A third plan applicable 
to beam engines, whether working in pairs or singly, is that of 
connecting a horizontal or inclined high-pressure cylinder directly 
to the cranks on which the existing engines work. With the 
ome connecting rod engine this arrangement uires a con 

siderable magi of engine house beyond the crank shaft, and as 
this cannot always be readily obtained, oscillating cylinders are 
sometimes adopted, which save the length of the connecting rod, and 
thus shorten the space required. In this case, as well as in the 
preceding ones, the strain on the main parts of the beam con- 
densing engines is reduced, with the exception of the fly wheel and 
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driving gear, which, in engines already working in pairs, would 
not in ordinary cases be materially relieved. A fourth plan, which 
is applicable either to beam or direct-acting engines when in pairs, 
is to compound one engine into the other, when as a rule the high- 
pressure cylinder is constructed with a less capacity than the con- 
densing’one. On this system the cranks are generally set at right 
angles, which secures good turning, and frequently there is a small 
receiver inthe exhaust pipe between the two cylinders, though this 
is notalwaysthe case. Sometimes the cranks are set opposite, or 
nearly so, one to the other, when it is not usual to intro- 
duce an intermediate receiver. A fifth plan chiefly adopted 
with horizontal engines is to place one cylinder behind 
the other, making one piston rod connect the two pistons. 
A sixth plan is to have a complete high-pressure engine 
exhausting into a condensing one and geared into the second motion 
shaft, or otherwise, as may be most convenient. The intervention 
of gearing, however, between the two engines has not been found 
to work well. <A great deal of backlash often ensues. This plan 
should never be resorted to when any one of the others can be 
adopted, 

There are yet other modes of compounding which may be 
mentioned, though not in such general use in this district as the 
foregoing. One of these is to place both the high-pressure 
and low-pressure cylinders close together at one end of the 
beam. ‘This arrangement throws the entire strain of both 
pistons on to the beam centre, and is by no means in such 
— favour throughout Lancashire as that of placing the 
1igh-pressure cylinder on the MacNaught principle between 
the beam centre and the crank end. Another plan is to 
allow a high-pressure engine to exhaust into a low-pressure 
condensing one though the two engines are not connected one to 
the other, either by shafting or gearing, and have their own 
separate work. In some cases engines are compounded on this 
Fag when at a condiderable distance apart. Not unfrequently 
1igh pressure engines exhaust into a main from which steam is 
drawn off for heating drying cylinders or other similar purposes, 
and also for driving low-pressure condensing engines; while I 
believe in some cases, though few, high-pressure engines are 
exhausted into low-pressure boilers. A further mode sometimes 
adopted is to have three cylinders instead of two, the object being 
to get a greater range of expansion. Sometimes the three cylin- 
ders are set one behind the other in a line, with one piston rod 
connecting the three pistons; in others the three cylinders are set 
at an angle of about 60 deg,, one with the other, the three con- 
necting rods working on to one crank pin, so as to promote equable 
turning. Some of our members have adhered to the ‘‘ simple” 
engine instead of adopting the ‘‘ compound,” cutting off the steam 
at an early point in the stroke, and expanding it in one cylinder 
rather than in two, having the engines made strong enough to 
allow of high-pressure steam being admitted directly to the con- 
densing cylinder, Many of the cylinders of “simple” engines are 
steam jacketed, and some though but few of the cylinders in 
**compound ” engines. Many of thecylinders in “‘simple” engines, 
as well as many of the high pressure ones in ‘‘ compound” engines. 
are fitted with variable cut-otf valves adjustable by the governor, 
which is an admirable arrangement, while some of the low-pressure 
— on the ‘compound ” system are fitted with cut-off valves, 
though they are not adjustable by the governor. 

have long been desirous of presenting the members in the 
monthly reports with copies of diagrams taken from some of the 
engines recently a with a view to economy, coupling these 
diagrams with the coal account both before and after the altera- 
tions, so as to show the economic results obtained whether by the 
adoption of the ** compound ” or * simple” engine principle. This 
I thought could not but be useful. Several hindrances, however, 
have occurred. In the first place, this late rapid increase of 
pressure has required so many changes in our members’ boilers that 
so great a demand has been made upon my own time as well as on 
that of the staff that it has been difficult to grapple with the 
question of the construction of a large number of new Satomi 
boilers, and of the publication of diagrams and coal accounts 
at the same time ; and secondly, I felt somewhat unwilling to lay 
the diagram before the members without more precise infor- 
mation as to the coal account than it is possible to get under the 
ordinary conditions of working. In the majority of cases steam 
is drawn off from the boilers for other purposes than for the 
engines, so that the amount of coal consumed for engine power 
only cannot be accurately ascertained. Again, the load on the 
engines is not equal at different times, so that a very different con- 
sumption of coal per indicated horse-power may appear on the 
diagrams, according to the time at which they are taken. To meet 
this thoroughly I see no way but that of instituting a special trial 
in each case, weighing all the coal consumed, separating the steam 
used for power from that used for heating, sizing, &c., and 
taking diagrams at regular and frequent invervals, say every 
half-hour throughout the whole of the trial, which should not be 
of less than ten hours’ duration. To this should be added a 
measurement of the water passed into the boilers, and also, to make 
the trial quite complete, a measurement of the water discharged 
from the hot well, with its outlet temperature as compared with 
its inlet. This system has been recently adopted in some careful 
trials, and is the one I should wish to apply to several selected 
engines of various constructions, so as to pw one against another, 
high-pressure against low-pressure, cylinders with steam jackets 
against cylinders without, simple engines against compound, &c. 
Such trials would, it appears to me, be highly valuable, but they 
would be no light task, and therefore, though I promise myself to 
undertake them as soon as possible, I thought it better to present 
our members with diagrams of several engines which have been 
recently modified, coupled with the most careful information of 
the economic results I could obtain under existing circumstances, 
rather than to postpone longer. Such particulars will suftice to show 
the commercial advantage which has been gained by the changes 
made, as well as the proportions of the engines by which the results 
have been accomplished, and the character of the figures developed, 
which will be useful as a guide in making alterations in other 
cases, 

I will begin with a case met with at a cotton mill, in which there 
were six internally-fired double furnace or ‘ Lancashire” boilers, 
ranged in two separate series of three each. The boilers in one 
series had a length of 34ft., a diameter in the shell of 9ft. 9in., and 
in the furnaces of 3ft. Gin.; while the boilers in the other series had 
a length of 32ft., a diameter in the shell of 10ft. Gin., and in the 
furnaces of 4ft. The blowing-off pressure of all the boilers was 
35 1b. on the square inch. These six boilers drove four beam con- 
densing engines, those connected to the first series of boilers being 
independent one of another, and those connected to the second 
series forming a pair with the cranks set at right angles. On remo- 
delling these boilers all the old ones were removed, and in place of 
the first series three Lancashire boilers were laid down, with a blow- 
ing-off rag or of 801b.; and in place of the second sevies, four 
Lancashire boilers were laid down with a blowing-off pressure 
of 100 1b. In each case the dimensions of the new boilers were 
as nearly as may be, length 27ft., diameter in the shell 7ft., and 
in the furnace tubes 2ft. 9in. On remodelling the engines "they 
were all compounded by means of cylinders laid horizontally, or 
nearly so, In the case of the single beam engines an additional 
crank was added at the fly-wheel end of the shaft, and in the case 
of the pair of engines the crank pins were lengthened, and the 
additional cylinders coupled directly thereto. All the high-pressure 
cylinders had cut-off slides working on the back of the exhaust slides 
each having its own independent eccentric, but the expansion @ : 
paratus was not regulated by the governor, nor were any of the 
cylinders steam jacketed. As ‘‘ piston constants,” though familiar 
to many steam users, may not be so to all, a word of explanation 
may be of service. The “piston constant” represents the indicated 
horse-power of the engine for every pound of mean effective pres- 
sure on the piston, Thus supposing the “ piston constant ” of an 
engine to be 10, and the mean effective pressure 51b., then the 
power would be 50 indicated horse-power. If the mean effective 





pressure were 10 lb., than the power would be 100 indicated horse- 
power, The “ piston constant” is obtained thus :—Multiply the 
area of piston in inches by the speed in feet per minute and divide 
by 33,000 To give an example : In the case of No. 4engine under 
consideration, the ‘‘ piston constants” are as follows:— 
High-press. cyl.—Diam., 18in.; ‘stroke, 6ft.; revs., 34 per min. 
Area 254'4in. x speed 408ft. 
33,000 
Low-press, cyl.—Diam., 36in.; stroke, 6ft.; revs., 34 per min. 
Area 1017 ‘9in. x speed 408ft. _ 12°58 piston constant. 
33,000 
Every engine has its own ‘piston constant” in proportion to 
the area and speed of piston, so that the “‘ constant ” is not affected 
by the pressure of steam. ‘‘ Piston constants” are very convenient 
in forming comparisons between various engines, as they at once 
show the relative capacities of the cylinders, including the speed of 
piston, or in other words, they show the comparative “piston 
sweep.” If it were the practice to write the ‘‘ piston constants” 
on all diagrams, the working of the engines could be more readily 
compared, and the diagrams would be much more instructive. 


Power of Engines Nos. 1 and 2 connected to the Series of Boilers 
having a Blowing-off Pressure of 80 lb. on the square inch, 
Engine No. 1. 

High-press. cyl.—Initial absolute press. on piston, 93°8 Ib, 

Mean effec. press, 41°141b, x piston const, 2°56 == LH.P. 105°5 
Low-press, cyl.—Initial absolute press. on piston 16} Ib, 

Mean effec. press. 8°441b. x piston const. 6°65 = LH.P. 56°1 


= 3°15 piston constant, 





Total ILH.P. of Engine No.1. «ve ee 1616 
Engine No. 2. 
High-press. cyl.—Initial absolute press. on piston 96 lb. 
Mean effec. press, 53°82 lb. x piston const. 3°31 = L.H.P, 178°1 
Low-press. cyl.—Initial absolute press. on piston 16°4 Ib. 
Mean effec. press. 6°46 lb. x piston const. 13°77 = LH.P. 89°0 


Total ILH.P. of Engine No. 2. we eve vee 267°1 


Total ILH.P. of Engines Nos. land2... .. 428°7 


Power of Engines Nos, 3 and 4 connected to the Series of Boilers 
having « Blowing-off Pressure of 100 1b. on the square inch, 
Engine No, 3. 

High-press. cyl.—Initial absolute press. on piston 96} Ib. 

Mean effec. press. 45°59 Ib. x piston const. 3°15 = LH.P. 143°6 
Low-press. cyl.—Initial absolute press. on piston 18 Ib. 

Mean effec. press. 9°84 Ib. x piston const. 12°58 = LH.P, 123°8 





Total ILH.P. of Engine No. 3. a. eee vee = 207°4 
Engine No. 4. 
High-press. cyl.—Initial absolute press. on piston 97 lb, 
Mean effec. press. 48°57 Ib. x piston const. 3°15 = I.H.P. 153°0 
Low-press. cyl.—Initial absolute press. on piston 17} lb. 
Mean effec. press. 9°36 Ib. x piston const. 12°58 = LH.P. 1177 


Total ILH.P. of Engine No. 4. we eee eee 270°7 


Total I.H.P. of Engines Nos. 3and 4, .... ... 538°1 


From the above it will be seen that the initial absolute pressure 
on the piston of engine No. 3 after compounding was 18 lb. and on 
No. 4,174 lb. whereas before compoynding it was 37°7 Ib, and 35°6 Ib, 
respectively, showing a considerable reduction in the strain upon 
the piston compounding, though the boiler pressure was raised from 
351b. to 1001b. This reducliou of the strain on the piston must 
necessarily have given relief to the beam, to the entablature, and 
to the connecting rod, &c. 

Although the power indicated by the diagrams, taken from these 
engines before compounding and after, is very similar, it would not 
be wise to base too much on that fact, unless full particulars could 
be furnished as to the precise conditions under which they were 
taken with regard to the load. But with these particulars I am 
not prepared, the diagrams having been taken at an interval of two 
years apart, when in the course of ordinary working, and not for 
any special trial. I am informed, however, that no alteration was 
made in the machinery or general working of the mill at the time 
of remodelling the vor’ fe and engines, and that the work done by 
them is precisely thesamenow as before. Thisisa morereliable basis 
from which to arrive at the economic advantage resulting from the 
changes made, than the calculation of power from indicator 
diagrams. The following table gives the consumption of coal after 
the boilers and engines had been remodelled :— 





Consumption of Coal. 
Engines 1 and 2,—428 I.H.P. consume 35 tons of coal per week of 
60 hours= 3°05 1b. coal per 1. H.P. per hour. 
Engines 3 and 4.—538 ILH.P. consume 45 tons of coal per week of 
60 hours=3°121b, coal per I.H.P. per hour. 
Totals... ... ... 966 L.H.P. consume 80 tons of coal per week of 
60 hours=3°091b. coal perI.H.P. per hour. 

From this table it will be seen that the consumption of coal per 
week after remodelling was 80 tons. Before remodelling it was 180 
tons. So that 100 tons of coal a week were saved by compounding 
the engines, renewing the boilers, and raising the pressure of steam 
from 35 lb. on the square inch to 100]b. in one series of boilers 
and 801b. in the other, the same amount of machinery being 
driven and the same amount of steam being used for other pur- 
poses after the alterations as before. There were six boilers 
originally, now there are seven, but five only work at one time, 
there being a spare one in each series, The consumption of coal 
per indicated horse power per hour was reduced from 8'2]b, to 
3°09lb. These retyrns are in the gross. The firm estimate 
that 10 tons should be deducted for the steam drawn off for 
sizing, and without making any deduction for heating the mill. 
This would reduce the coal consumption per LHP. to 2°7lb, A 
weekly saving of 100 tons of coal, at a cost of 13s. a ton, which 
the firm were paying a short time since, amounts to about £3300 
per annum, 

In addition to this statement of economic results obtained by the 
alterations to the boilers and engine,s the few following particulars 
may be of interest relating to the boilers having a blowing-off pres- 
sure of 100 Ib. and also of the pair of engines Nos. 3 and 4 driven 
by them. . 

sq. ft. 
Boiler.—Heating surface in furnace tubesincluding water pipes 538 
feating surface in external] shell.......scseceeseeeesee 370 
Total heating surface in one boiler... 908 
Heating surface per square foot of fire-grate........0.. 27°5 
Heating surface Pr indicated horse-power.. 5°0 
Power developed by each boiler (I.H.P.)...........-... 179°4 
Consumption of coal per boiler per week of 60hours(tons) 15 
Fire-grates.—Area per boiler........0.00secsesseseeees sees 33 
Power per square foot of area (I.H.P.) .....-..-seceee 5°44 
Consumption of coal persq. ft. offire-grate perhour(Ib) 17°0 
Economiser.—Number of pipes, 200, forthree boilersin regular work. 
eon of pipes 12 ft. Diameter 4 in, 
Feed-water: Inlet in summer 90 deg.; winter 70 deg.; 
outlet 235 deg. 
Engine.—Beam : Length from centre to centre 21ft. Yin. Mid- 
depth 3ft. 4in. 
nge: Width 10in. Thickness 1fin. 
Web: Thickness 1jin. to 2in. 
Crank pin journal: Diam. 5in. Length 14in. 
Crank shaft journal: Diam. 12in. Length 17in. 
Spur fly-wheel: Diam. 20ft. Weight 20 tons. In the 
rim 12 tons. 


On a future occasion I hope Sree ene are 
ous 


of engines compounded on va systems, and also of engines 
worked on the ° simple” principle, : 











LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our corre- 
spondents. ) 


DOMESTIC FIREPLACES, 

Srr,—Referring to your article on warming of dwelling-houses, 
I would add the following observations :—I fully concur with you 
that we must have open fireplaces, and that being granted, my 
position is that if heat be prevented from escaping from the rooms 
there are grates at present to be had which give out sufficient heat 
with the smallest amount of coal that would make a fire worth 
looking at. To effect this economy of heat the following conditio 1s 
must he fulfilled :—(1) All outside walls should be lathed and 
mapas and windows should be made so that double sashes can 

put in in winter. The waste of heat through the glass of 
windows is enormous, as is proved by the rise cf temperature 
which takes place in a room when the shutters are shut and cur- 
tains drawn in the evening, though the outside temperature may 
have fallen in many di below what it was in the day. (2) A 
slow combustion stove should be placed in the hall, so as to warm 
the air in the passages. This is one of the greatest improvements 
that can be introduced in a house. By this simple expedient a 
patient of mine who used to have to winter abroad has been able 
to remain at home during the last two seasons. (3) People must be 
satisfied to have temperate and not hot rooms. As a general rule 
rooms should not exceed a temperature of 58 deg. in winter, and 
may vary between 54 deg. and 58 deg. There is much less risk of 
taking cold when leaving # room of this temperature than a 
hotter one. I lived for fifteen years in a house where the tempe- 
rature of the sitting-rooms varied from 44 deg. to 52deg., and was 
usually 48 deg. This was rather cold for comfort, but was not 
injurious to health. (4) I have found by experiment that under 
unfavourable conditions a room 18x16x12 can be kept at a 
temperature of about 54 deg. by burning one pound of coal per 
hour in one of Smith and Wellstood’s Excelsior grates, that is at a 
cost of about 2d. per day. With proper arrangements for retain- 
ing heat and werming the passages, a slow combustion stove, 
which would burn about 3d. or 4d, worth of coal for the whole 
house. One pound of coal per hour would suffice for heating each 
room from 55 deg. to 58 deg. Nowit is manifest that where 2d, a 
day is in question, a saving of 20 or 30 per cent. is neither here 
nor there ; besides that the fire made by a pound of coal per hour 
is smaller than most people would care to look at. On the whole 
therefore, I must conclude with you that there is no great saving 
to be effected by improved fireplaces, and would add that far 
more could be done in improvement by so constructing houses as 
that one stove in the hall will warm all the passages and so provide 
a supply of warm air to enter the rooms when the doors are open. 
The waste heat of the open fires is then really utilised in creating 
a sufficient draught to bring fresh air from the passages into the 
rooms. It is only necessary in addition to have an arrangement 
by which a regulated quantity of air can be admitted by the 
windows to supplement the ventilation from the passages. 

Parsonstown, Ireland, Jan. 5th. A. W. WaLLacg, M.D. 





RAILWAY WHEELS. 

Sir,—The frequent breakage of tires, and accidents caused there- 
by, seem to call for a better method of fixing to the wheel than 
that of shrinking on heretofore adopted, where the uncertain strain 
in contraction, coupled with defective welding, render the fixing of 
a tire an uncertain operation. 

Will you kindly allow me to propose through your columns that 
tires should be put on in segments of, say, three or four ina wheel? 
the inside of the segments to have a channel into which the ring of 



































the wheel can be made to fit, and the whole to be held by rivets, which 
would thus be relieved of any strain except that of holding the seg- 
ments to the body of the wheel. The inside of the segments may 
have either a plain channel or be dovetailed to receive the ring of 
the wheel, in which latter case key pieces, similar to the wheels by 
Beattie and others, would render the wheel safer than as at —— 
made, by being unaffected by heat and cold ; shrinkage and conse- 
quent strain avoided. I enclose sketch of plan proposed. W. T, 
Luton, Beds, Jan. 2nd. 
HOUSEHOLD BOILERS, 

Str,—I will advise the use of Messrs. Storey’s valve if they 
will show that under the stated condftions it will not become 
fast. The question is between the Steam Users’ Association and 
ue as to their advising that which they ought to know is not 
effective. They donot deny my assertion; therefore the corre- 
spondence, so far as I am concerned, now ends, 


Liverpool, Jan, 2nd. 





Tuomas Hott, 





PATENT LAW. 

Srr,—Allow me space for two remarks upon your leading article 
on ‘‘ Patent Law.” 

1. The fact of Lord Derby’s name being appended to the Royal 
Commission’s “5 does by no means imply that his lordship 
then, any more than he has now, any liking for the Patent Law. 
See the last paragraph, No. 8. 

2. You say “ Mr. Macfie’s oO ition is based on well-understood 
grounds.” Say rather ‘ well known,” for I fear they are not 
sufficiently understood, else how do we see so little endeavour to 
avert the principal one, viz., this, the unfairness and impolicy of 
exposing British industrials, masters and men, tothe unequal and, 
in the end, self-destructive competition they acquire under a 
system which involves the payment by them of royalties, i.e., 





tentee’s demand for taxes, with rivals who on the Continent are 
Seating no such burden, but, on the contrary, enjoy the immediate 
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and unrestricted use of every invention that is made known in any 
part of the world? ; 

Before the inauguration of free trade this objection to patents 
did not apply. One of your contemporaries, in a letter I have 
seen for the first time to-day, tells us, in the words of the sufferer 
in one particular case—‘‘ After great trouble and expense we were 
successful in obtaining a good trade with that country—Germany ; 
and at first everything went well, but there being no patent laws of 
any consequence in Prussia, we found that after some little time 
one of the German engineering firms began making these blowers. 
. « « « We were exhibitors at the Vienna Exhibition, but un- 
fortunately we found about seven or eight other firms exhibiting, 
consequently we obtained very little business,ic. . . . Our 
trade in Germany is nearly done,” &c, I wonder our chambers of 
commerce and manufacture are so easily led in favour of invention 
monopoly. ‘There is no time to lose. Let their members indepen- 
dently study the subject for themselves, Cobden was against 
patents—I say, of course. ‘ Rk. A, MAcriE. 

Dreghorn, Colinton, Edinburgh, 

January 5th, 


Srr,—Thanks to Mr. Bramwell’s very able and apparently 
successful oe of ‘Protection for Inventions” we seem for 
the present to be delivered from the continual threats of abolition 
of patents by which all efforts to procure their really effective 
administration have been for so many years hampered and 
hindered. : 

If we may trust to what was said in the course of the discussion 
on Mr. Bramwell’s paper, it would appear that a sort of conser- 
vative reaction has taken place on the subject of patents, and that 
there exists a growing disposition to make the most of our British 
system, by reducing its sound theory to corresponding practice. 
Giving credit to these indications of a favourable change, it seems 
advisable to make the most of them by urging the Patent Commis- 
sioners to use the power they possess under the “Patent Law 
Amendment Act, 1852,” by associating with themselves practical men, 
who should be capable of dealing effectively with specifications and 
points of official management connected with them, such as opposi- 
tion cases, and questions relating to disclaimers. All these matters 
are known to be very indifferently managed at present, for want of 
the due recognition and employment of the scientific element in 
the constitution of the official staff. 

Another circumstance favourable to clearness of understanding 
is the fact that the Inventors’ Institute have as a body committed 
themselves to the advocacy of the American system (except as to 
the requirement of models), and have memorialised the Lord 
Chancellor in support of their view. There is no longer any doubt 
as to what they mean when they urge the necessity of patent law 
reform. On whichever side may lie the right view of the case, 
certain it is that the most experienced patent agents greatly 
prefer the British system—assuming it to be effectively ad- 
ministered—to the American. They regard the latter as bestowing 
too much time and attention on the examination of frivolous 
inventions, to the delay, and consequent prejudice, of more impor- 
tant inventions. There is a strong line of demarcation in opinion 
between such patent agents and the advocates for the substitution 
of the American for the British system. And it is well that this fact 
should be duly borne in mind. As regards specifications, there isa 
great deal of difference between the two systems, as any patentee 
may find out, if after having secured a British patent for an in- 
vention of an elaborate character, he seek to obtain an American 
patent for the same thing. He must either take out several patents 

in order to cover the ground of his British patent—or be content 
with only a fragment of his invention being protected in America, 

I once heard Lord Truro, L.C., say that the genius of an 
Englishman enabled him in many cases to make a law theoretically 
bad work well in practice. I presume this is supposing the law to 
contain some good points available foruse. We have such in our 
law, which I trust may hereafter be used to the best advantage in 
the manner indicated by Mr. Bramwell. 

WILLIAM SPENCE, Assoc. Inst. C.E, 

8, Quality-court, Chancery-lane, Jan. 5th. 








S1r,—I have read your article and other letters relating to the 
above, and I must certainly say the fees are too high for a poor 
inventor, and this often leads to the inventor being robbed—to say 
the least—of half his invention, and sometimes altogether. Mr. 
Drewry is wrong in saying it is immaterial to the patentee what 
the cost of a patent is so long as he has a capitalist at his back 
to pay it for him. Whatever the capitalist has to pay he makes 
the poor inventor ultimately pay for, by taking the lion’s share of 
his invention. I am a patentee, and unfortunately « poor one, 
but have none the less brains for that, and I think I know and have 
felt the monstrous injustice done to me by the present law. I took 
out a patent for a very useful mechanical invention, and three 
months after my protection another person was allowed to patent 
my patent and granted the patent, leaving me no other course but 
to fight it out by law with my infringer; and through this you 
may imagine I have been put to no end of expense and annoyance, 
and my business in the patent frustrated at every step I took, and 
this, I may add, was done by one who was brought up to the law, 
and who is in a lucrative position as a Government official. I 
think it is a disgrace to the country to take a man’s money to pro- 
tect him in giving him a patent, and allow another to step in and 
patent his patent. It is time the law was altered or done away 
with. MARINE ENGINEER. 

[Our correspondent’s letter is an example of a class. He appears 
from his letter to be under the impression that the mere deposit of 
his provisional specification gives him a “‘ patent.” No sane person, 
unlettered in the law, would think of taking a conveyance of pro- 
perty without professional advice; and yet any man, no matter now 
ignorant of law, thinks himself competent to manage his patent 
business, and then declaims against the law as bad when he finds 


x 


himself in the lurch.—Eb. E. 





VIBRATION ON RAILWAYS, 


Str,—The remarks in your leader of January 1st contain, un- 
doubtedly, a correct statement of the cause of the broken tire 
at Shipton, and also of numerous cases of broken axles and tires 
heard of during the late frost. Taken in connection with Mr. 
Sandberg’s experiments, your observations form a conclusive 
argument for the elimination of vibration in railway trains. Frost 
we can never get rid of, and both permanent way and rolling 
stock must ever be subject to its infil Vibration, however, 
which intensifies the danger arising out of such influences, may, 
and should, be reduced to the greatest possible extent. Surely no 
argument is required to.prove the desirability of this. Railway 
companies have been taunted over this accident, as they are in- 
variably taunted over every so-called accident, with the most 
complete indifference to human life. Be this as it may, there is 
another argument which should weigh in the matter. It is hinted 
that the wish to pay dividend is the ruling ambition in the 
directors’ mind, and no one will deny that there is truth in the 
allegation. But, to pey dividend by the most assured method, 





true economy in w expenses is a sine qua non, To secure 
this economy in the maximum, jolting, shaking, and knocking in 
the everyday working should be reduced to a minimum. Vibration, 
in any structure means wear, tear, and depreciation. Accident, 
so-called, is only the outward and visible sign, in the majority of 
cases, of a long course of deterioration. ear and tear simply 
means heavy and expensive repairs, and, ultimately, renewals ; and 
such accidents as that at Shipton will entail a heavy bill of costs. 
It is clear, then, that the wish to pay dividend, if that be the ulti- 
matum of the railway director, should imperatively dictate smooth 
travelling. To secure smooth travelling, it is necessary to have a 


ections. To my mind, permanent way is very sensibl: 
imperfect in the joint The ae me Bawonng d 
that a very large in rail 


trains is due to inefficient joints, The common fish is obvi af 





inferior in strength to the body of the rail, and fails to give the | 
continuity of carrying power which is necessary. As a natural 
result of this failure and inferiority, there is a subsidence at the 
joint under the weight of traffic ; the parts are exposed to strain, 
and, after a very short time, the passage over any joint is felt as a 
distinct knock, and that Geuneh the springs and cushions of a 
first-class carriage. This knocking, at the rate of, say, 500 joints 
to the mile, makes up a high total at the end of a year’s work ; 
and it is simply idle to ignore its injurious effects upon wheels, 
axles, permanent way, and, last, and perhaps least, in the railway 
director's eye, the passenger by rail. I mean in the shape of wear 
and tear, and depreciation. But in view of its being the last straw 
to break the over-strained wheel, axle, or rail, in intense frost, it 
may be looked upon as being of immeasurably greater importance, 
and, in my humble judgment, as calling for immediate remedy. 
The fish-joint at present in use has no doubt done good service. It 
was a great step in advance of anything which preceded it ; and, 
as such, deserves a tribute. It is now, however, overweighted, in 
a very literal sense ; and, being so, should be as soon as possible 
superseded by an improved form of joint, which should be fully 
equal to the bearing power of the rail itself. The attainment and 
adoption of such a joint may entail expense and outlay. This, 
however, would be far outweighed in repairs and renewals, to say 
nothing whatever of increased safety and comfort insured to 
railway passengers, A. B. 





DRAIN PIPES, 
Sm,—In last week’s ENGINEER, Mr. Cliff says that I cannot 
be aware that in many Northern towns oval or egg-shaped 
pipes have been used ; and that probably my experience has been 
principally in the South, “‘ where,” he says, “‘the pipes are not 
made either as strong or as large as in the fire-clay districts in the 
North.” Permit me to assure Mr. Cliff, that I am aware that egg- 
shaped pipes have been used in the North for more than a quarter 
of acentury. Such pipes, as well as circular, were first used for 
drains and sewers in London in 1846 by myself. Since then I dare | 
say Ihave used as many pipes of both shapes as Mr. Cliff has | 
manufactured. With regard to the statement that fire-clay pipes 
are stronger than stoneware, he is very much in error. Fire-clay 
pipes are neither so strong nor so impermeable as stoneware; an 
pipes are made as large in the South as they are in the North. Mr. 
Cliff also says that ‘‘ egg-shaped pipes can be made in all respects 
of a shape and quality equal to the circular.” Nobody disputes 
this. But then the circular pipes are not made truly cylindrical 
as they should be, in fact no two pipes are ever found exactly 
alike. Mr. Cliff may easily test this by laying a few pipes together 
on a plank as they are laid in a drain or sewer. He will then see 
distortions from one end to the other,and breaks and protrusions at 
all the joints. Pipes for sewers and drains should appear, when put 
together, like one continuous pipe, without the least distortion, 
break, or protrusion ; and the spigots and faucets should be made | 
so that when they are connected the pipes should be perfectly 
concentric, and so that the joints can easily be made perfectly | 
water-tight. Such pipes as these have not yet been made. This is | 
partly owing to the distortion which takes place during the drying | 
and burning of the clay, but chiefly to the slovenly manufacture of | 
the pipes, particularly of the spigots and faucets. If more care 
were observed in preparing the clay, in dressing the pipes before 
they are put into the kiln, and in firing them, the pipes would be 
much truer in shape than those now made. But the degree of 
verfection to which the manufacture of Portland cement has been 
Soneis is such that with this materia] drain and sewer pipes of 
any shape, size, and length can be made, which for truth of form, 
for imparting velocity to the sewage, for impermeability, and for 
strength and durability, would be far superior to the best fire-clay 
or stoneware pipes. Moreover, they can also be made with close- 
fitting joints, almost equal to turned and bored joints, which can 
easily be hermetically sealed. Sooner or later such pipes will take 
the place of fire-clay and stoneware pipes. 
Westminster, Jan. (ith. 





JOHN PHILLIPS, 





COLONEL MILWARD. 

Ir is with sincere regret we record the death of Colonel 
Thomas Walter Milward, C.B., Royal Artillery, the late Superin- 
tendent of the Royal Laboratory Department at Woolwich. This 
gallant and distinguished officer entered the Royal Military 
Academy as a cadet in November, 1840, at the age of fifteen. In 
June, 1844, he passed out second on the list, a position which 
gave him the option of selecting the Royal Artillery or the Royal 
Engineers as his future corps. In spite of the greater pecuniary 
attractions of the latter, he selected the Royal Artillery, and was 
commissioned as a second lieutenant in that famous regiment. 
He became a first lieutenant in April, 1846, and was employed | 
on the staff in 1846-47, during the famine in Ireland. In 
April, 1852, he became a second captain, and was promoted first 
captain in June, 1855, while serving in the Crimea. Shortly 
after the introduction of the Armstrong breech-loading rifled gun, | 
on the breaking out of the war with China, Captain. Milward’s | 
battery was selected to test the new weapons on active service. | 
and Milward’s and Barry’s batteries of the 4th Brigade, both | 
armed with 12-pounder breech-loading rifled guns, sailed from | 
Gravesend in the Himalaya in January, 1860. These batteries | 
were present in every action during the war, and returned to | 
Woolwich at its close. 

For his services in China, where for some months he held the 
appointment of Deputy-Assistant Quartermaster-General, Cap- 
tain Milward received a medal and clasps, and the brevet rank of | 
major in the army. Shortly after his return he was appointed 
Brigade Major at Woolwich, and in June, 1864, he was trans- | 
ferred to the War Office as Assistant Director of Ordnance. In | 
July, 1866, he became a regimental lieutenant-colonel, and in 
1867 he was selected to proceed from England in command of the | 
mountain batteries of rifled 7-pounder guns which accompanied 
the expedition to Abyssinia. In this campaign he commanded a 
wing of the brigade engaged at the battle of Arrogee, and was 
present at the fall of Magdala. For these services he was made 
a Companion of the Bath, aide-de-camp to the Queen, and colonel 
in the army. On his return to England in 1868 he resumed his | 
appointment as Assistant-Director of Ordnance, and on the dissolu- | 
tion of the Ordnance Select Committee, and the formation of the 
department of Director General of Ordnance, he became deputy | 
director under General Lefroy. 

In 1870 the Department of Ordnance was abolished to suit the | 
great control scheme, and Colonel Milward’s appointment 
lapsed, but in lieu he was made superintendent of the Royal 
Laboratury at Woolwich. For the last five years he has been 
actively and zealously engaged in the responsible duties of this | 
office, and many of the late improvements in our war material | 
may be traced to his master mind. He served on many of the | 








} and consequent rigidity of the article «€ mployed. So tar 


SPARKS FROM BRONZE. 

Ir has long been held that bronze and copper are incapable of 
giving out sparks when brought into violent contact with stone, 
and for this reason bronze and copper tools are used for 
tamping chisels in blasting, while the same materials are used as 
far as possible, to the exclusion of iron, in powder and gun-cotton 





mills. The theory is that the sparks given off when a flint is 
struck by a steel of a chisel held to a dry grindstone, consists 
of partic les of metal in vivid combustion. And a is assumed 


that copper and brass will not burn, therefore they cannot give 
out sparks. Major Majendie has, however, recently carried out 
a series of experiments, the results of which are startling and 
important. The experiments were carried out in one of the 
workshops of the Koyal Gunpowder Factory, Waltham Abbey, 


after dark on the evening of the 26th October, 1874, in the 
presence ol Colonel Younghusband, M ijor M jendie, Major 
Morgan, and others. During each experiment the gas was 


extinguished, leaving the room in total darkn ss, so that the 
least spark could be realily distinguished. The numerals di- 
tinguishing the different samples of phosphor-bronze experi- 
mented with indicate different alloys, No. 2 being the softest and 
No. 8 the hardest. The results are recorded exa tly is they were 
noted down after each eX} riment. The results obtained show 
that copper, gun-metal, and phosphor-bronze are all liable to 
emit sparks, or, as it is commonly called, “strike fire,” 
subjected to a certain description and degree of friction, the 
degree of liability appearing to vary with the different alloys and 
frictional surfaces, and, to some extent, with the construction 
as they 
went, these experiments appeared to indicate that the harde: 
descriptions ot phosphor-brouze emit sparks less re lily than the 
softer samples, and less reacily than ordinary bronze or even 
than copper. The negative results obtained in series B and C can 
hardly be safely accepted as conclusively establishing the abs: 

lute non-liability of the various metals employed to “ strike fire” 
under the conditions described. With a slight variation of those 
conditions it is not impossible that sparks would be obtained. 
The real value of these experiments consists in the positive 
evidence which they furnish as to the somewhat une xpectecl 
readiness with which, under certain conditions, sparks, and even 
a stream of sparks, more or less intense and continuous, may be 


as copper, gun-metal, and 


when 


obtained by friction from such metals 


bronze. This result can hardly fail to possess a ] 


phosphor ra 

tical interest for manufacturers of gunpowder and other exp 

sives, and for persons who are called upon to deal with and 
handle these substances. At the same time these experiments, 
as might have been anticipated, Lear ample confirmatory testi 
mony to the very great superiority of copper, gun-metal, and 
phosphor-bronze to iron or steel in regard to the liability t 

* strike tire.” 


In Series A, 


The exyn riments were divided into three seric 
: ~ is used fur 


1 “Tree grit stone, of the same de scription 

sharpening small tools and razors, tin. diameter, revolving ]22 
revolutions per minute, and travelling 207%ft. per minute, wa 
| 


used, the material experimented with being in each c 





firmly to the revolving stone and held against it for abo 
minute. 
Experiment No. 1, No 
and sometimes a stream. 
Experiment No. 2, No. 2 phosphor-bronze; sy 
to a small, feeble continuous stream 
Experiment No, 3, gun-metal knife (thin), gave a 
but no continuous stream, and nothing like No. 2. 
Experiment No, 4, gun-metal lever (stouter section and alto. 


. ? 
occasional , 


PDA 


2 phosphor-bronze; 
wks amounting 


few spark 


gether harder than the knife), numerous sparks and at times 
slight stream, but not quite so bad as No. 2, 

Experiment No. 5, gunanetal ingot, for making bolts, & 
good casting; a few sparks, but chiefly a continuous feeble 


stream—only the cast surface applied, see 10, 

Experiment No. 6, yun-anetal ingot, for making bolts, & 
“rotten” casting; a considerable uninterrupted stream of sparks, 
quite as bad as No. 2. 

Experiment No. 7, No. 2 phosphor-Lronze again—see 1 and 


2—got at first a feeble stream, but not so bad as No. 6. 


Experiment No. 8, No. 7 repeated; one or two faint spark 
only. 
Experiment No. 9, No. 6 repeated; got at once a continu 


and lively stream of sparks—the worst result up to this point 

Experiment No. 10, No, 5 repeated, but applying only tl 
strictly metallic surface; a strong stream of sparks, occasionally 
interrupted, but generally continuous; about as bad as 9 

Experiment No. 11, No. 4 phosphor-bronze, some very stron, 
sparks, and at times almost a succession, but generally rather of 
the nature of a prolonged spark. 

Experiment No. 12, No. 7 phosphor-bronze, one or two strong 
sparks, but no indication of a continuous stream, less than 
No. 11. N.B.—This is the alloy usually employed for the tool 
and fittings of gunpowder works where phosphor-bronze is used 

Experiment No. 13, No. & phosphor-bronze- so hard that it 
can be used to chisel hard beech—only one faint spark. 

Experiment No. 14, gun-metal ingot, same as employed in 
No, 10; a considerable succession of sparks, but not quite ro bad 
as No. 10. 

Experiment No. 15, copper sheet, about jin. thick, for press 
plates, &c.; an intermittent stream of small sparks. 

Experiment No. 16, gun-metal casting, for edge of press plate st 
three sparks. ‘ é 

Experiment No. 17, iron rod, wrought iron, a bright con- 
tinuous stream of fire; the sparks flew Gin. or more in some 
cases; very bright and intense. 

Experiment No. 18, hardened steel (file), brilliant corrusca- 
tions, ‘ 

Series B, a cast iron cylinder 6in. in diameter, and revolving 
at 1220 revolutions a minute, was substituted for the “ free 





grit” stone. 
Experiment No. 1, No. 2 phosphor-bronze; no sparks. 
Experiment No. 2, No. 7 phosphor-bronze; no sparks, 
Experiment No. 3, No. 8 phosphor-bronze; no sparks. 
Experiment No. 4, gun-metal ingot; no sparks. 
Experiment No. 5, copper sheet, jin. thick; no sparks, 
Experiment No. 6, wrought iron rod; a brilliant stream of fire. 
Experiment No. 7, hardened steel; brilliant and rapid flow of 


War Office Committees, which from time to time have been ap- | sparks. 


pointed since the dissolution of the Ordnance Select Committee | 
—his name appears in our review of the proceedings of the | 
Gun-Cotton Committee—and it is currently reported that his 
death was caused through a cold, caught on coming into the 
bitter night air out of a hot committee room in the Royal 
Arsenal, where he had sat until six p.m. on one of the days in 
Christmas week. Colonel Milward was a gallant soldier, an able 
administrator, and a genial and courteous gentleman. This loss 
will be severely felt by the service, and as the “ Dead March in 
Saul” rolled out during that impressive scene—the soldier's 
burial—many a one of the th ds who wit d the spec- 
tacle or followed in the procession on Tuesday last felt that he 
had lost a true friend. 








Series C, a gun-metal cylinder Sin. in diameter, and revolving 


at 1625 revolutions per minute, was substituted for the iron 


cylinder. 


Experiment No. 1, No. 2 phosphor-bronze; no sparks. 
Experiment No. 2, No. 7 phosphor-bronze; no sparks. 
Experiment No. 3, No. 8 phosphor-bronze; no sparks, 
Experiment No. 4, gun-metal ingot; no sparks. 

Experiment No. 5, copper sheet; no sparks. 

Experiment No. 6, wrought iron; no sparks 

Experimeut No. 7, steel; no sparks. 

It remains to be decided to what the bronze sparks are due; 


were) 4 they merely represent particles of metal intensely 


eated by friction, no combustion, in the true sense of the word 


taking place 
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PARIS.—Madame Boyveav, Rue de la Banque. 
BERLIN.—AsHER and Co., 53, Mokrea-strasse. 
VIENY A.—Messrs. Gerovp and Co., Booksellers. 
LEIPSI®.—-A. Twiermever, Bookseller. 

NEW YORK.—Wittmer and Rocers, 47, Nassau-street. 








TO CORRESPONDENTS. 


*.* We cannot, undertake to return drawings or manuscripts; we 
must therefore request our correspondents to keep copies. ; 
*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof oa 
yood faith. No notiee whatever will be taken of anonymous 

communications. : a 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, tn all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. ; 

T. H. (Liverpool) —We shall be happy to see the sketch and give you our 
opinion. toe , 

W. T. (Runcorn).— You will find the reply to “ 8. 
dence column December 18th, 1874. 

W. B. M. (Elm Villa).—Richard’s iadicator, manufactured and sold by 
Messrs. Eliott, mathematical instruiaent makers, Strand, London. : 

W. M. P.—Theve is no French weekly engineering journal. “* The Recue Uni- 
verselle des Mines, dec.,” is the best French engineering publication of the 
kind you want with which we are acquainted. 

P. W. G.—{()) If @ boiler evaporates 7 lb. of water per pound of coal ata 
gicean pressure, say WO lb., it will evaporate a Little less at higher pressures, 
ws say 100 lb., because the furnace gases escape at a higher temperature. 
©) The temperatures of the steam and water are identical. ue 

A. S. P. (Braila)}—Baird Smith's “Italian Irrigation,” Scott Moncricf’s 
“Irrigation in Southern Europe,” Nadault de Bufou's ** Des Canaux 
Ircigation d'Italie Septentrionale,” Maurice Ayward'’s “ Irrigation du 
Midi de UBspagne.” 

Priminc.—Mr. J. Tillet, Higher Openshaw, Maachester, wishes ua to direct the 
atteation of our correspondents to his patent anti-primer. The patent is 
dated 2ad August, 1873, No. 2615. It may be well to state here that we 
hace received a large number of applications Jrom patentees to give their 
inveations a place in this journal, Tocomply with this request would be 
simply impossible, Our object in permitting the discussion to be opened in 
our correspondence column was to afford an opportunity for the conasidera- 
tion of the various phenomena of priming ; certainly now to bring before the 
world a invltitude of untried and, in many cases, crude and ill-considered 
wacentiona. 


&. Ada,” in our correspon- 


ELASTIC ASPHALTE FLOOR. 
(To the Editor of The Engineer.) 

Sir,—Will any correspondent oblige me by giving me the address, or 
some clue to the mode of obtaining the address of an asphalte manufac- 
turer or company, who would Le able to produce a fine and elastic 
asphalte floor? W. B. D. 

Jan. 2nd. 





DR. SMITH’S SOLUTION. 
(To the Editor of The Engineer.) 
Sir,—Can any reader favour me by saying where I can procure Dr. 
Angus Smith's solution for lining iron pipes? S. B. 
Jan. Sth. _ 
FIRE-BAR MOULDING MACHINE. 
(To the Editor of The Eagineer.) 
Sir,—Can any of your readers give us any information respecting a 
moulding machine suitable for a foundry, especially fire-bar castings ¢ 
Sheffield, Jan. 4th. el 2. A. AND Co. 
WIRE-NET!WEAVING MACHINES. 
(To the Editor of The Engineer.) 
Sir,—Can any reader oblige me with the address of 
machinery for weaving the wire netting used for fencing ? 
Sheffield, Jan. Sth. —_—— 


a maker of 
y. 8. 


EMERY MILLS. 
(To the Editor of The Bugineer. 
Sir,—Can any of your readers inform me how emery is ground, and 
where the machinery required to grind it might be seen or obtained; and 
also through what channel I might obtain the best emery? Amateur. 
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THE LIERNUR SYSTEM. 

ConsipERING the large sums of money that have been 
spent, too often in vain, by various towns in attempts to 
utilise or even purify their sewage, either by irrigation or 
by some of the numerous chemical processes for precipita- 
tion, it is somewhat surprising that to the best of our belief 
Liernur’s pneumatic system of sewerage has not yet been 
tried in England, even experimentally. This system was 
first introduced in a very crude form about ten years since, 
and the manifest imperfections in the details of the scheme 
no doubt operated prejudicially to the interests of its 
inventor. Since that time the entire process has been re- 
modelled, and is now being placed before the public 
with every detail so carefully worked out, and with every 
objection so well provided for, that,we are not surprised at 
the amount of attention it is now receiving at the hands 
of the authorities throughout the country, though, as we 
said before, we have not yet heard of it being even par- 
tially adopted in this country, though it is in operation in 
several towns on the Continent. One principle of this 
system is the construction of a duplicate system of sewers; 
the first, which may be the existing sewers in a town 
already drained, to receive the rain, street and subsoil 
water; and the second, formed of cast iron pipes, to receive 
the human excrement, chamber slops, and the fatty sedi- 
mentary matters held in suspension in bath and sink 
water, which are intercepted and conveyed into the iron 
pheumatic sewers. 

With regard to the first class of sewers, Capt. Liernur 
professes to have discovered an intimate relationship he- 
tween the health of towns and the level of the subsoil 
water, and considers that it is not advisable to reduce the 
level of the subsoil water below a certain depth, and for 
this reason he proposes to make the whole of the sewers 
absolutely impervious to infiltration, and to drain the 
entire area of a town by means of agricultural drain pipes 
placed just below the level of the cellars, communicating 
with the sewer by vertical pipes at suitable intervals, Even 
supposing that Capt. Liernur is correct in his theory, which 
we doubt—neither do we agree with him as to the alleged 
extreme porosity of the majority of English sewers—the 
enormous expense of carrying out this system in any 
existing town is sufficient to prevent its adoption ; in fact, 
the experiment could only be tried in laying out an 
entirely new town, say in the colonies. 

Another important feature in connection with what may 
ly called the “water” sewers, is the manner in which it 
proposed to deal with the waste water from manufactories. 
Captain Liernur contends that manufacturers have no 
right to send water, which they have polluted for their 
individual profit, into sewers constructed at the expense of 
the community at large, which is thus saddled with the 
purifying or disposing of this polluted water. He would, 
therefore, compel all manufacturers to cleanse the waste 
water before sending it into the sewers, and he provides a 
simple means of taking samples of the water as it issues 
from the manufactories, to enable the authorities to test 
its purity. On this point Captain Liernur is no doubt 
correct in theory, but there are many difficulties and ob- 
jections to carrying out the principle in practice. In the 
first place, most, if not all, towns would have to obtain an 
Act of Parliament to enable them to restrain manufac- 
turers from sending polluted water into the sewers; and, 
secondly, by doing so, not only would they interfere with 
vested interests, but might seriously affect the commercial 
welfare of their locality. If this restriction is to be 
adopted, it must be enforced as an imperial not as a local 
measure, in the same way that the alkali manufactories 
are regulated; and the law should be universally enforced, 
and not optionally be adopted; for if one town adopted 
the system, and another in which similar manufactories 
are carried on did not, the inhabitants of the first would be 
placed at disadvantage, and could not produce their goods 
as cheaply as if they resided in the other town where the 
restrictions were not in force. 

We now come to the consideration of the means w be 
adopted for the removal of human excrement, &c., and we 
see no reason why the pro method of effecting this 
purpose should not be tried without adopting all the re- 
finements of subsoil drainage and purifying foul water, 
though, of course, the effluent water at the outfall of the 
sewers would not be so inoffensive as if the system is car- 
ried out in its entirety, but which we consider never can 
be done in any old-established town. Captain Liernur 
proposes to place at the intersection of streets suitable air- 
tight tanks, into which are led the pneumatic iron pipes 
laid in each street, and which are placed in communication 
with the closets in every house. From the street tanks 
other iron pipes lead to the central reservoirs, where an 
engine is continually employed in maintaining a vacuum 
in one or other of the reservoirs. 

In order to remove the foecal matter which accumulates 
in the street pipes, the street tanks are first exhausted by 
being placed in communication with the central reservoir 
by opening a valve. As soon as the requisite vacuum has 
been obtained this valve is closed, and those on one or 
more of the street pipes are opened. By this means the 
deposit in the pipes is conveyed into the tank. The valves 
on the street pipes are then closed, and communication 
again opened with the central reservoir, into which the 
contents of the tank are conveyed. This operation can be 
repeated as often as desired, but once a day is stated to be 
sufficient, and has the merit of not requiring the presence 
of any workmen in the houses; in fact, it is performed 
without the knowledge of the inhabitants, 

The construction of the closets is iar, consisting of 
and of a dark colour, 


details are also introd' ventilation of the closet, 
which we have not space to describe. Jn advocating the 
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use of these closets, Captain Liernur does not object to the 
contents of water-closets being emptied into the pneumatic 
tubes, only stipulating that those persons who wish to 
retain the water system should pay a sum of about ten 
shillings per anuum to cover the cost of evaporating the 
water, which has to be done at the central station. An 
arrangement is also provided for intercepting the fatty 
matters contained in bath and sink water, and conveying 
them into the pneumatic tubes, allowing the purified wate: 
to flow into the sewers. 

The contents of the street tanks having reached the 
central reservoir, it is boiled in a hermetically closed boiler, 
fitted inside with coils of pipes, through which the exhaust 
steam of the air-pump engine is passed after being super- 
heated in the chimney-flue. The hot vapours from the 
boiling matter are conveyed to a second apparatus, consist- 
ing of a horizontal boiler communicating with an ordinary 
cold water spray condenser attached to the engine. In 
this boiler are placed two hollow cylinders rotating in 
troughs, into which the feecal matter flows from the first 
boiler. The drums cover their outer surfaces with a layer 
of matter during the act of rotation. The inside of the 
drums receives the hot vapours of the first apparatus, and 
the thin layer of matter on the outer surface is thus exposed 
to the heat on one side and to the vacuum in the boiler on 
the other. The speed of their rotation is so regulated that 
the layer dries up completely in one revolution, when it is 
scraped off, in the form of a fine powder, by a fixed knife. 
The material thus obtained—called “ poudrette” — un- 
doubtedly contains all the valuable elements of town 
refuse for the purpose of manure, and through the skilful 
application of the waste heat from the air-pump engine is 
manufactured at a slight cost. From its portable form, 
and from the fact of its being capable of storage without 
suffering deterioration for a considerable period, we fancy 
it ought to command a ready sale. 

We cannot but admire the ability and ingenuity which 
have been displayed in elaborating all the details of this 
system; but we fear there are many objections to its 
introduction, some of which may prove insurmountable. 
The first of these objections is the enormous expense «f 
laying down the pneumatic pipes, construction of tanks, 
engines, &c.; butagainst these may be set the proceedsderived 
from the sale of the “ poudrette.” A more serious objection 
is the fact that a considerable sum must be spent in alter- 
ing the fittings of private houses to adapt them to this 
system, in addition to putting the inhabitants to serious 
inconvenience during the execution of these alterations, 
On this point the advocates of irrigation and precipitation 
schemes have a great advantage over Captain Liernur, as 
they deal with the sewage as it is delivered by the existing 
sewers, without requiring any alteration of the household 
fittings. The closets also, we fear, would prove very 
objectionable and offensive, especially if not used by a large 
number of persons; as a certain quantity of faeces always 
remains in the trap at the bottom of the closet, and would 
be offensive if not removed speedily by the closet being 
used at shortintervals. In cases of infectious diseases the ure 
of these closets would be most injurious to health, and the 
exhaustive action of the vacuum would make anything 
like a water “seal” impossible; consequently, there 
appears to be no adequate protection against the presence 
in the house of unwholesome etiluvia. The pan of the 
closet being over 3ft. in depth would require the seat to 
be raised considerably above the floor of the apartment in 
which it is situated, or else it would project into the room 
below. Many objections have also been raised respecting 
the risk of leakages in pipes, and accidents to the sections : 
but to these we do not attach much importance. Advocates 
of the system state that all theoretical objections have been 
overcome in practice, and we wait with much interest the 
results of a practical trial of the system in this country. 


ENGINE FOUNDATIONS, 

Tue authors of text-books, or works of reference on the 
steam engine, appear systematically to ignore the necessity 
for foundations or platforms, on which the engines which 
they describe may stand. The pipette weight, and 
construction of these structures are left to the mason and 
the bricklayer; and no attempt is made, we will not say to 
deal with a really important subject on scientific principles, 
but to deal with it at all. To this circumstance we must 
attribute the fact that we from time to time receive letters 
from correspondents asking advice as to foundations about 
to be put down, or to be told how to secure an engine 
which has broken adrift, or shaken its foundation to pieces, 
The principles involved in designing an engine foundation 
are, fortunately, very simple, and their enunciation here 
will, we trust, prove useful to our younger readers at all 
events. We shall deal for the present only with founda- 
tions for horizontal engines, because such engines are much 
more numerous now-a-days than any other, and because 
the student of average intelligence will easily apply what 
we have to say of the horizontal to any other type of 
engines. 

n a properly designed horizontal engine the thrust and 
pull of the piston are wholly transmitted through the bed 
plate, and can in no way affect the foundation. If the 
engine runs “inwards,” that is to say, if the crank pin 
when up moves towards the cylinder, there will be a lift- 
ing strain proportionate to the obliquity of the connecting 
| thrown on the guide bars. If the engine runs “ out- 
wards,” or in the reverse direction, there will be a 
downward strain on the lower guide bars. In neither 
case can these strains affect the foundation, because 
they are exactly balanced by similar and opposite 
strains on the bearing at the crank end of the main 
shaft; and solongas the bed plate is stiff enough, as it 
always is, not to spring, the foundation is unaffected. 
For obvious reasons, the cylinder end of a foundation 
usually remaing undisturbed, but we not wafroquantiy find 
the masonry at crank end shaken and loosened, and 
ising and falling with each stroke of the engine. This 
arises from two causes. The first is want of balance in 
the ing portions of the machine; the second is the 
improper ion of the point at which the power of the 
engine is given out to the machinery which it is intended 
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to drive. There is occasionally a tendency manifested by 
the bed plate to creep forward or backward; but this is 
rare, oa the cause will be readily understood by those 
who read this article to the end. Want of balance in a 
fly-wheel affects the foundations in the following way :— 
A rotating body always endeavours to revolve round its 
centre of gravity as an axis; if this does not coincide with 
the centre of the shaft, then that centre tends—instead of re- 
maining at rest—to describe a path round the true centre 
of gravity. But the bearings compel the shaft centre to 
remain at rest; but they can only do this by being held 
down to the foundation; and thus if a fly-wheel is toler- 
ably heavy and a little out of balance, as the wheel 
revolves, the shaft, trying to describe a circle of its own, 
will continually exert radial pressure against the bearings. 
When the direction of this pressure at one portion of the 
stroke is upward the foundation is lifted; half a revolution 
further on the tendency will be to force the foundation 
down again; at 90 degrees from either of these points a 
force will be exerted to pull or to push the bed plate 
longitudinally on the foundation, For this reason a fan 
running out of truth at a high speed will produce a tremor 
almost suflicient to shake a house down; and want of 
balance, especially in quick running engines, leads to the 


impossible to keep a foundation together. We should 
advise any of our readers who are troubled with disor- 
ganised foundations to put their engines in balance by 
bolting weights inside the fly-wheel rims, before they 
attempt to do anything else. In nine cases out of ten this 
will effect a perfect cure, and a few trowels-full of good 
Portland cement will do the rest. Those who may desire 
to see this question of balance further elucidated will co 
well to consult Professor Rankine’s treatise on “ Machinery 
and Mill Work,” pages 364 et seq. 

If an engine is in proper balance a very light foundation 
will answer, ential the power is taken off at the proper 
point. To illustrate our meaning, let us suppose that 
the crank shaft of a horizontal engine carries a spur 
wheel, which gears into another spwr wheel on the mill 
shaft. Now, if this spur wheel is placed beyond the crank 
shaft, and at the same level, it is evident that if the | 
engine runs “inwards” the strain on the teeth of the | 
wheels will tend to force the crank shaft down and to lift 
the mill shaft up, and this, so far as the engine is con- 
cerned, is the proper way to take off the power. If the 


THE METROPOLITAN RAILWAY. 

Two improvements on the Metropolitan Railway 
have been quietly pushed nearly to completion within 
the last few months. The public have heard very 
little about them, but they do not lack importance. The 
first consists in the adoption of an ingenious expedient, ori- 
ginating, we believe, with Mr. Tomlinson, the company’s 
resident engineer and locomotive superintendent, for pro- 
moting ventilation in the tunnels. The second is the con- 
struction of a link or extension of the line from Moorgate- 
street which will place the whole Metropolitan Railway 
system in communication with the northern and eastern 
counties, through the Great Eastern Railway. 
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mill shaft spur is fixed above the crank shaft, then the 
engine will tend to shift on its bed toward the crank end | 
if it runs inwards, toward the cylinder if it runs outwards, | 
If the spur is below the crank the tendency to motion will | 
exist, but the directions will be reversed, As a rule, a 
horizontal engine should always run inwards, and the | 
motion should be taken off at the outside of the crank | 
shaft, and nearly at the same level. In this way there | 
can be no possible lifting strain exerted on the engine | 
foundation; there will be a lifting strain on the mill shaft 
foundation, but this we shall not stop to consider now, 

It sometimes happens, however, that although the force 
is applied in the way which we have said to be best, the 
engine must run outward, and the spur wheel on its shaft 
will then tend continually to climb up—so to speak—the 
spur wheel on the mill shaft, and so to rip up the engine 
bed from the foundations. In this case the foundations 
must be made heavy enough to resist the lifting strain. 
What the weight should be is a very simple matter of 
calculation when the driving force is nearly uniform, but 
it is a very different thing when the force is very variable, 
as in iron rolling mills. A very easy calculation will 
decide, for the power given out, what the driving pressure 
is at the point of contact of the teeth, and the 
foundation should be three or four times as heavy as this to 
keep all steady. Thus let us suppose that the power 
exerted is 100 horses, and that the spur wheel on the 
engine shaft is 20ft. in circumference, and the revolutions 
50 per minute. Now 100 H.P. is 3,300,000 foot-pounds 
per minute, . But the circumference of our spur wheel 
moves at the rate of 50 x 20 = 1000ft. per minute, and 
3,300,000 

1000 
the weight of the fly-wheel alone will much more than 
compensate for this. If, however, the spur wheel on the 
crank shaft were halved in diameter, the lifting force 
would be doubled, and in many cases where we have met 
with loose foundations we have found small pinions or 
pulleys on the crank shaft; and it must not be forgotten 
that the action of a pulley and strap is precisely analogous 
to that of a pair of spur wheels. 

When the engine is liable to be pulled up suddenly, as 
in rolling mills, the method of calculation we have given 
will no longer apply. We have seen an engine in a sheet 
mill, with a 10-ton fly running at sixty revolutions per 
minute, pulled up dead in one revolution, It will be 
quite unnecessary for our present purpose to speak of 
centres of gyration, or to deal mathematically with the 
action of a fly-wheel. In the case we speak of the fly 
was over 16ft. in diameter. Its circumferential velocity 
was therefore 3000ft. per minute, or 50ft. per second, and 


the work stored up in it was by the formula es * =390 


= 3300 1b., or say, 1} ton is the lifting strain ; 


foot - tons. But the wheel made a_ revolution, or 
described 50ft. before it stopped, so that during each foot 
of motion it gave out 7°8tons; but the spur wheel on the 
same shaft was only one-third of the diameter of the fly, 
and the strain on the teeth was therefore at least 23 tons 
for the time being. In this case the engine ran inwards, 
and rested on the same balks as the spur wheel on 
the mill shaft, which was held down, besides, by about 
30 tons of bricks in cement. There was no tendency 
manifested, of course, to lift the engine, but it was obvi- 
ous that if such jerks were often repeated the mill shaft 
foundation would suffer. The calculations we have given 
have no pretension to precise accuracy, but they are near 
enough to illustrate the general principles which should be 
observed in determining the weight of masonry which 
should be employed in the foundation of an engine which 
drives in such a way that it tends to rise. 


¢ 





It has long been known that the ventilation of that 
portion of the line — some 1400 yards long — between 
King’s Cross and Gower-street was extremely deficient, 
and various attempts have been made to improve it, such 
as opening up Gower-street station at a very great expense. 
Some improvement was effected, but much remained to be 
done, a much has been accomplished by the adoption of a 
very simple expedient. At various places there are small 
ventilating shafts opening into the roadway above through 
cast iron grating blocks, These shafts consist generally 
of six or eight cast iron blocks inserted in the crown of 
the arch; each block contains a somewhat oval hole, 
2ft. Gin. long by 2ft. wide, or thereabouts, These blocks 
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are disposed in a row, a line drawn through the longer 
axes of the blocks being parallel with the rails. he 
tunnel depends for ventilation very much on the trains, 
which, while in motion, force a body of air before them, 
This air is taken in, say, at King’s Cross, and driven 
before the train until it escapes at Gower-street. This is 
theory. In practice it is found that, although the train 
does drive a beay of air before it, that it leaves a vacuum 
behind, which offers less resistance than the air in front; 
and hence we have the somewhat curious fact, that if we 
stand in the tunnel with a blazing naphtha lamp, it will be 
found that on the approach of a train the flame will turn 
from it, or in the direction the train is moving, but while 
the train is oy and for some little time afterwards, 
the flame is forced powerfully in the opposite direction by 
a return current or eddy. Again, the air pushed before 
the train, instead of escaping into the ventilating shafts, 
appears to pass straight on over the openings, very little 

uitting the tunnel. In a word, the air within the tunnel, 
instead of being pushed out by the trains and replaced by 


fresh air, is simply churned backwards and forwards by the 
passing trains. To obviate this, Mr. Tomlinson has fitted 


we illustrate in the annexed engravings. These consist of a 
double screen of thin planks sloping each way toward a 
central point above, which is fixed in the middle of the 
length of a row of the cast iron ventilating blocks before 
referred to, and two light wooden screens at the sides of 
the tunnel, just far enough off to clear a door, should one 
chance to fly open. The effect of these screens is that the 
column of heated air rushing along the roof of the tunnel 
before an approaching train, is deflected upwards and 
escapes in a powerful stream through the ventilating blocks 
at that side of the screen next the train. The train in 
passing through the contracted space acts the part of a long 
plunger, and creates a partial vacuum behind it, the side 
screens arresting the return eddy. The air which would 
otherwise follow it up the tunnel is partially stopped by 
the roof screens, and a powerful exhausting force is pro- 
duced between the screen and the train which has just 
passed, which draws down a great rush of fresh air 
—as shown by the arrows — entering for nearly 
half a minute. We have carefully tested the action 
of these screens, and it is indisputable that they 
have purified Gower-street station and the tunnel between 
that and King’s Cross to a greater extent than we had 
deemed possible. The final shape imparted to the 
screens has been determined by the results of elaborate 
experiments carried out with every available form 
which promised success, We think that Mr. Tom- 
linson is to be congratulated on the success which 
has attended his efforts. Simple as the matter may 
seem, the erection of the roof screens—carried out by 
Mr. Chambers, foreman of permanent way— was a work of 
considerable risk and difficulty, because of the short time 
available during the night when trains have ceased to run. 

Our readers are, no doubt, aware that for several 
months past very extensive works have been in progress, 
consisting of a new Great Eastern Railway terminus, 
which will stand beside the present North London station 
in Liverpool-street, and the necessary length of railway re- 
— to bring the main line into the new building. 

hen these are completed, the Shoreditch station will, so 
far as passenger traflic is concerned, be closed—a con- 
summation which no one will regret. About sixteen 
months ago the Metropolitan Railway commenced the 
construction of a link line from Moorgate-street to the new 
Great Eastern station, and also to a new station of their 
own, to be called Bishopsgate station ; from this the line will 
by and by be continued on to Aldgate. To make the arrange- 
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ment clear, the annexed rough sketch, in no way drawn to 
scale, will serve better than a column of description. The 
new line of the Metropolitan, it will be seen, runs straight 
through what was the refreshment bar at Moorgate-street, 
under Finsbury-circus, and on approaching Bishopsgate 
station a junction is formed, the branch turning to 
the left and running into the Great Eastern system. 
Here a temporary platform is provided, and trains will 
run to this point in about a fortnight. The main 
line proceeds straight on into Bishopsgate station, 
which is little more than begun. It will be an under- 
ground station, provision being made for shops overhead 
at the sides. We have not space just now to detail the difti- 
culties which have been met with and overcome in the 
prosecution of this work by Mr. Edward Wilson, the 
engineer to the company, and Mr. Prowse, engineer to the 
contractors, Sir J. Kelk and Mr. Lucas. The permanent 
way of the new line has been designed by Mr. Tomlins6n, 
and is probably the best ever laid down. The rails are 
double-headed, in one sense; but the lower head is very 
light, the upper head being ljin. thick. When this is 
worn out-— which will take some time, the rails being 
of Bessemersteel—the rail isdone with. Mr. Tomlinson, ver 
prudently, does not use turned rails. The rails weig 
86 Ib. to the yard, the chairs 39 Ib., and the fish-plates, of 
a somewhat novel pattern, 28lb. per pair. The sleepers, 
spaced but 2ft. 84in. centre to centre, are of red pine, 9ft. 
long and 12in. by 6in. cross section, The chairs are each 
secured by two bolts and nuts. 

It would be difficult to over estimate the probable im- 
portance of this link with the Great Eastern to the Metro- 
politan ; it opens a new and enormous source of traffic 
which cannot fail to be appreciated by those who live on 
the Great Eastern line near London, and who have hitherto 
been practically cut off from the West-end. Besides the 
local traffic, the country traffic must be large, as it will 
now be possible to run through carriages from Cambridge, 
Norwich, or Colchester, to Milford Haven, Dover, or 
Southampton. 





MANGANESE AND PHOSPHORUS IN STEEL. 
A VALUABLE paper, from the pen of M. Euverte, manager of 
the Terre Noire Ironworks, hasreached us. It is entitled “ Con- 
siderations on the Employment of Speigeleisen in the Production 
of Steel by the Siemens-Martin Process.” The following copious 
abstract of this paper will be found worth careful perusal. 

M. Euverte by pointing out that during the last two 
years a series of important experiments have been made in order 
to ascertain to what extent it is possible to introduce phosphorus 





at several places in the tunnel light wooden structures, which 


into steel, andimportant, if not definite, results have been obtained. 
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It is necessary, in order to obtain a distinct knowledge of the 
present state of the question, to review past facts and the sue- 
cessive ideas and experiments which have led to the present 
position of affairs. The great inventions of Bessemer and 
Siemens have created a complete revolution in the manufacture : 
the production of steel has greatly increased, and before long it 
will certainly be employed for the whole material of railways 
and important industries, Great difficulties had, however, to 
be surmounted before the present state of things was brought 
about. The results obtained by Mr. Bessemer in 1856 by his 
first process were very mediocre, producing only a superoxidised 
iron, called vulgarly burnt iron. A great number of savants 
declared that the process was opposed to all known theories, and 
could not succeed. From 1856 to 1862 Mr. Bessemer continued 
his experiments with that tenacity of purpose which characterises 
the genius of the English people, and at the end of 1861 Pro- 
fessor Gruner announced to the world the complete success of 
the process. Between 1856 and 1862 two very important facts 
occurred in connection with the current practice of the Bessemer 
processes. The inventor, on the one hand, had discovered that 
he should only treat grey pig containing silicon and manganese ; 
and, on the other hand, it had been found necessary towards the 
end of the operation to add a certain quantity of manganese, 
now known as spiegeleisen. Mr. Bessemer’s claim to this 
last process has been contested, but that is not a question to be 
raised here; the essential is to recognise very positively the fact 
that the addition of spiegeleisen or manganese pig was the true 
cause of the final success of the Bessemer process. 

It was not at first, but only after long practice that the part 
played by the manganese was known and rationally explained. 
It is now generally admitted that its action is essential in stop- 
ping the oxidation which takes place abundantly at the end of 
the Bessemer process. It is easy to undertand that under the 
influence of a powerful blast of air a considerable mass of oxide 
of iron is formed which enters the metal and becomes an abso- 
lute obstacle to its malleability, and it is equally easy to under- 
stand that the manganese, whose affinity for oxygen is well 
known, seizes the oxide and carries it off with the slag. This 
practice of adding manganese iron has become universal in the 

3easemer process, and in that of Siemens. When the Bessemer 
process was adopted in France it was especially with the view to 
the making of rails, and for some years such continued to be the 
case. The addition of a certain quantity of manganese iron had 
a double advantage in the case of rails; on the one hand it 
stopped the oxygenation, and, on the other, the carbon contained 
in this pig iron served to give the steel the hardness desirable 
for rails. But after the process had been adopted for some time, 
a new demand arose, namely, the production of very soft steel 
for the making of sheet steel, parts of machinery, axles—in short, 
for all those parts of machinery, &e., which demand a metal 
capable of resisting shocks. Numerous attempts had been made 
to apply steel more or less carburetted to the fabrication of 
sheet steel, and other things in steel, but the attempts had been 
very unfortunate; many serious accidents occurred ; entirely 
finished pieces broke in cooling without the cause being known, 
and the fact was at last recognised that the carburetted steels 
were absolutely unfit in cases in which certain malleability was 
required, and where it was necessary to work the metal hot. On the 
other hand, the imperfections in plates and pieces of forged iron 
arising from the many weldings rendered the application of a 
cast metal to those purposes of considerable interest. There 
were serious reasons for pursuing this object by all means, and 
it was taken up with great perseverance at the Terre Noire Works. 
In adding manganese iron to stop oxidation, however, a certain 
amount of carbon contained in the iron is introduced. If, for 
example, intoa bath containing 34 tons of steel we introduce 
350 kilogrammes of spiegeleisen containing 9 per cent. of man- 
ganese and 5 per cent. of carbon, we add 17 kilogrammes of 
carbon, representing about five thousand parts of the mass, and 
steel is obtained which is too much carburetted to be soft. If 
less manganesian iron be introduced we have less carbon, but 
then the manganese will be insufficient and the metal not 
malleable. We are, in fact, in a true vicious circle. We can 
only escape from this situation by obtaining alloys rich in man- 
ganese, by means of which we can introduce sufficient manganese 
and not too much carbon. The production of alloys rich in 
manganese, is then, @ priori, the solution of one of the most im- 
portant problems in metallurgy. At the moment when this 
solution was thus formulated at Terre Noire, it happened, as is 
frequently the case in human industry, that the problem was to 
a great extent solved in another place. In fact, at that very 
period, namely, the end of 1865, Mr. Bessemer informed the 
company at Terre Noire of the existence near Glasgow of an 
establishment producing manganese iron containing 25 to 30 
per cent. of metallic manganese by the process of Mr. Henderson. 
And about the same time the German journals spoke of the pro- 
duction of such iron at Cologne by the process of M. Oscar 
Prieger, which contained regularly 75 per cent. of metallic man- 
ganese ; it was made in crucibles and sold at 6f. per kilogramme. 

Experiments were made without loss of time at Terre Noire 
with these alloys ; the results were such as were expected, and 
acast metal was produced which possessed all the qualities of 
the English homogeneous metal, containing scarcely a noticeable 
trace of carbon, and answering admirably all the requirements 
of industry. The problem was resolved in principle, but it cost 
muy more efforts to arrive at a practical solution. In fact, 
from one cause and another the production was suspended in 
England. The German alloy was much too dear, and it would 
have been impossible to obtain manganese iron if the Terre Noire 
Company had not arranged with the inventors for the right of 
creating a fabrication in France. This step was concluded after 
many attempts finally in 1869, and has now arrived at a prac- 
tical condition. The Henderson process, which was taken as the 
basis, was gradually perfected, and from 1871 manganese iron 
containing 40 per cent. to 42 per cent. of metallic manganese 
has been produced at the rate of 2f. to 2f. 50c. per kilo. In a 
short time we shall be able to deliver alloys containing 60 per 
cent. of metallic manganese. Thus the problem is now com- 
pletely solved, and extra soft steel is produced which is em- 
ployed successfully and regularly in the making of steels, steel 
parts of machinery, and great guns possessing all the required 
qualities, At the present moment the French navy obtains 
regularly steels having a resistance of 45 to 50 kilogrammes per 
square millimetre against traction, and stretching 20 per cent. to 
25 per cent. before parting. The best iron known has never 
given such results as these ; and it prevents, moreover, the enor- 
mous defects of imperfect welding, and no one will now contest 
that the production of soft steel is one of the grandest facts 
in modern metallurgy. The questions of soft steel and phos 
phorus steel being ultimately allied, it was indispensable to 
explain the former in all its details, for if the rich manganesian 
alloys had not existed the problem of the phosphorus steel 
would have remained unsolved. The experiments made at Terre- 
N ire in this direction date back for some time. At the end of the 
yew 1869 M. de Wendel undertook at Hyanges very extensive 
and serious measures to produce steel from essentially phosphorous 
materials obtained from the Moselle, Pig iron made under 





special conditions was puddled with the greatest care, and the 
products remelted in a Siemens-Martin furnace and cast into 
ingots for the making of rails. These ingots were rolled at 
Terre Noire. The result, imperfect as it was, sufficed to 
prove that phosphorus was not absolutely incompatible with 
steel, and that although the difficulties that lay in the way were 
great, they were not insurmountable. In fact, all who have 
studied the making of iron in the various districts of France 
know that of all the coke iron the phosphorus behaves best 
under the rolls, and lends itself most readily to take all the forms 
desired. It is true, however, that in rails especially a certain 
fragility appears, but this has been much reduced by the pro- 
gress of puddling, and the rolling of phosphorus iron has become 
an important fact. 


We may ask how it was that such an apparently insurmount- | 
How | 


able difficulty arose in the matter of producing cast steel / 
came it to be supposed that the most minute quantity of phos- 
phorus completely destroyed the malleability of steel? — Evi- 
dently an unknown fact had to be explained ; it was necessary 
to discover the particular causes which rendered phosphorus 
absolutely incompatible with steel; and the precedents being 
given, it was one of those cases in which it might be said, “Seek, 
and you shall find.” The experiments made at Hayanges showed 
that the object was not unattainable, and more decisive experi- 
ments soon appeared. M. Tessié de Motay in 1869 commenced 
experiments at Commines in the Nord, to eliminate the phos- 
phorus from pig iron, and at the end of 1871 and in 1872 he 
obtained phosphoric steel of merchantable quality from phos- 
phoric pig iron from various sources—for instance, Ongrée, 
Hayange, Tamaris, and Bowling. These experiments have since 
been pursued at Terre Noire. It was found, however, that it was 
not very easy to get rid of the phosphorus by rapid means analo- 
gous more or less to the Bessemer process, but it was found that 
in certain determined cases the phosphorus produced no bad 
effect upon the steel, phosphorus materials having been intro- 
duced in considerable proportions into a Siemens furnace, and 
the operation finished with manganese iron, containing 42 
per cent. of manganese, or spiegeleisen, and it was found 
that the metal obtained was malleable and of good current 
quality. The manganese in each case was not found in 
the product but in the scoria ; its action seems to be simply the 
driving out the oxide of iron. Moreover, the manganese iron 
prevents the introduction of too much carbon, but the spiegel- 
eisen has not that effect. These experiments were repéated 
several times, and finally the following formula was arrived at :— 
Phosphorus may be admitted into cast steel, provided the 





carbon is eliminated, and the less the carbon present the greater 


may be the proportion of phosphorus, The truth of this law 
is absolutely proved now, but it remains to fix absolutely the 
proportion of phosphorus which steel can support without 
losing its essential qualities of malleability and resistance. 
Many experiments have been made in that direction, but it is 
not yet possible to lay down a fixed rule. It has been asserted 
in public that, by means of phosphorus, steel of at least equal 
quality to any yet produced can be made- Against such an 
assertion as this it is neceysary to protest at once. That future 
experience may reveal precious qualities in phosphoric steel is 
possible ; and even probable, but it cannot be asserted at present. 
If it be desirable to introduce phosphorus into steel in order to 
make use of materials hitherto considered hurtful, it must be 
admitted that the best thing is to introduce as little as possible. 
It results from all the experiments made at Terre Noire that the 
physical properties of the new metal thus obtained present pecu- 
liarities which merit very attentive study. Facts on this head 
are not yet sufficiently determined to allow of their being formu- 
lated, but it is certain that here is a field of study of veritable 
importance. All the experiments made and now making at 
Terre Noire show in the most positive manner the importance of 
the study of the physical properties of the metal; all that can 
be said at present is, that steel containing about three millionth 
parts of phosphorus, and half that quantity of carbon, is very 
malleable and produces rails of very good quality. Perhaps it 
may be reasonably objected that metal which only contains one 
millionth and a-half part of carbon is not steel at all, and it may 
be a question whether it is well to leave the name of steel to a 
metal which scarcely contains any carbon, which cannot be 
hardened, and behaves in all respects like iron. The French 
Government has already given the name of “cast metal"’ to the 
plates, &c., which it orders in large quantities from the works of 
Terre Noire and Creusot, and it is a question whether such name 
should not be generally adopted. In conclusion, it is now well 
established, cast steel may contain a certain proportion of phos- 
phorus without ceasing to be malleable or losing the quality of 
resistance. The precise quantities of phosphorus and carbonate 
which are admissible must be determined at a future time. But 
the principal fact is established, as well as the production of 
alloys rich in manganese, also the problem of the admission of 
phosphorus into steel on condition that the quantity of carbon 
is reduced to a minimum, is also solved. It is almost impossible 
at present to say what may be the consequences of these facts, 
but looking at the subject in the most general aspect, we may 
possibly show that such effects must be very considerable. 
Every one knows that a grand transformation has taken place in 
the substitution of steel for iron ; it is equally certain that such 
transformation is a veritable improvement, and which, in the 
case of rails, gives five or six times the duration without in- 
creasing the cost in the same proportion. If steel had continued 
to be made only from the choicest ores, the progress referred to 
would have been materially impeded. 

Let us ask ourselves what will happen with respect to old 
railway materials if all the companies should determine to 
employ in future nothing but steel. There is no doubt that 
there would be considerable embarrassment. If, on the con- 
trary, it be shown that the old metal may be recast and trans- 
formed into new rails, may we not say that this is a solution of 
great importance, because it makes a transformation easy which 
all admit to be desirable! The old railway metal may be stated 
to be about 3,000,000 tons in France, 6,000,000 in Great Britain, 
10,000,000 in America, and 10,000,000 in all the rest of the 
world ; in all, at least 30,000,000 tons of bad iron which may be 
transformed into cast steel ; the importance of the transaction 
therefore speaks for itself. There is also another consequence of 
these new facts which has its importance and deserves serious 
consideration, Since the generalisation of the Bessemer and 
Martin-Siemens process, great quantities of cast steel have been 
delivered to industry under various forms ; but to whatever uses 
it has been applied, whether for rails, plates, tires, pieces sof 
machinery, the same quality of ore has always been used, 
and that a superior quality. At the present time these con- 
ditions are gradually undergoing prcfound modifications. A 
classification of the raw material will be made, and each object 
will be made of that which is best fitted for it. A classi- 
fication of qualities will be made in cast steel similar to that 
which has always existed in the case of iron, and it may then be 
said that metallurgical industry has found its rational basis, and 
has derived the best possible profit from all the natural element 


placed at its disposal. 


EFFICIENCY OF FURNACES BURNING WET 
| FUEL AS DETERMINED BY EXPERIMENTS 
ON A LARGE SCALE.* 

By Professor R. H. Tuurston, M.A.S.C.E. 


1, THE writer was recently called upon in the course of profes- 
| sional practice, to determine the relative economical value of two 
| forms of furnaces which were in use for burning wet fuel. 

The use of fuel, like spent tan or sawdust, actually wet with 
water or sap, is so unusual, and is so seldom seen by the engineer, 
that a detailed account of an experimental investigation made 
upon two distinct varieties of furnace burning spent tan, wet from 
the leaches, will probably be considered as important and interest 
| ing by the other members of the society as it was by the writer. 

2. Formerly it was thought impossible to burn this waste pro 
duct of tanners, and it was either thrown away, at considerable 
expense for carting, or was mixed with dry wood or other good 
| fuel at some cost, or it was dried in the open air by the sun, or by 
artificial heat in kilns. Within a few years, it has been found that 
with exceptional skill on the part of the fireman or “‘ stoker,” it 
could be burned with some success in furnaces only differing from 
those of ordinary construction by having a brick arch turned above 
the grates; in others having ‘** cone” grates with special arrange- 
ments and proportions of air yey and with excellent results in a 
furnace having an overhead brick arch, with a grate so propor- 
tioned that a considerable amount of fuel could fall into the ashpit 
and burn there, and with the separate ‘‘ ovens,” two or more in 
number, so arranged that the products of active combustion in one 
furnace should be mingled en route to the boilers, with the pro- 
ducts of distillation and with moisture expelled from the fuel, in a 
similar adjacent ‘‘ oven,” or furnace, which fuel was, at the same 
time, drying under the heat radiated from the furnace walls and 
arch, and received from the fire in the ashpit, thus desiccating 
preparatory to subsequent combustion. The latter requisite, o 
preliminary desiccation was secured also by a system of “ alternate 
firing” of the separate feed-holes in the same oven. 

3. The secret of success would seem to be—as indicated by the 
examination of a large number and of a considerable variety of fur 
naces burning spent wet tan with more or less success—the sur- 
rounding of the mass of wet fuel so completely with heated sur 
faces and burning fuel that it may be rapidly dried, and then so 
arranging the apparatus that thorough combustion shall be secured, 
and that the rapidity of combustion be very precisely equal to, and 
shall never exceed the rapidity of desiccation. Where this rapidity 
of combustion is exceeded, the dry portion is consumed completely, 
leaving an uncovered mass of wet fuel which refuses to e fire, 
and then combustion ceases entirely. 

In the ordinary steam-boiler furnace, Fig. 1, wet fuel has never, 
so far as the knowledge of the writer extends, been burned with 
even approximate success. Withdrawing the grates from under 
the boiler, and securing a reservoir and radiator of heat, by throw 
ing over them a brick arch, as in Fig. 2, gives a form of furnace, 
known either as a Morrison or a Crockett furnace, in which wet 
fuel has been burned with partial success, and when the grates are 
so set that some fuel may fall into the ashpit as it dries, and there 
burn, the conditions become those of the second case to be de 
scribed. The use of the form of grate—shown in Fig. 3 (enlarged 
in Fig. 4)—giving ample space for fuel falling into the ashpit, in- 
sures still freer combustion. This peculiar form of section also 
secures freedom from warping when highly heated. 

4. The first example of a furnace burning wet tan—of which the 
efficiency was determined by the writer, was of the kind known as 
the *‘ Thompson Furnace,” which embodies all of the favourable 
conditions described in the preceding paragraph. This furnace is 
shown in section, Fig. 5. 

There were six ‘‘ ovens” placed side by side, in two sets of three 
each, the chimney rising between them as shown at A. The grate 
surface of each oven was ‘ft. long, and 4ft. din. wide, giving 
a total area of 234 sjuare feet. Each furnace was charged through 
two holes, B and C, in the top of the furnace arch, the proper 
method being to fill the holes alternately. The grates were of fine 
brick, spaced about fin. apart, and supported along the middle line 
of the ashpit by a brick wall. The thickness of these grates was 
nearly 3in. They were in four pieces, breadthwise the furnace, a 
pair on each side the middle wall supported by abutting against 
each other in a manner somewhat resembling an arch of but two 
Two doors at the end of each ashpit permitted cleaning 
to be readily effected. The gaseous products of combustion leaving 
the furnaces entered a ‘‘ mixing chamber” D, common to each set 
of furnaces, and thence passed through the flues E E to the extreme 
end of the boilers, returning through the tubes to the smoke-boxes 
F, and through the iron flue G to the chimney. 

5. The steam boilers were three in number of the plain multi- 
‘tubular variety. Two were 4ft. in diameter, 14ft. in length, and 
contained thirty-two din. tubes each; the other was 5ft. in dia 
meter, 12ft. long, and contained seventy-eight Sin. tubes, The 
total heating surface, reckoning all of the tube surface, one-half the 
surface of the shell and all of exposed surface of the tube plates, 
was approximately 2000 square feet. Of this a portion was ineffec- 
tive, the lower tubes being choked with ashes, and the remainder 
was partly covered with deposit. The chimney was 90ft. high, 

6. The feed-water was heated in a closed heater by the exhaust 
steam of the engine driving the machinery of the tannery, very 
nearly, if not quite to the boiling point. The exhaust steam 
mingled directly with the water. On reaching the tank in which 
the water was measured the feed-water had cooled down to 
205 deg. Fah. ; thence it passed through the pump, and a con- 
siderable length of pipe across the street separating the engine 
from the boiler-house, and finally around to the back end of the 
boilers, where branch pipes conducted it to each boiler. 

The temperature of the feed when entering boilers could not, of 
course, be determined, but it was probably at least as low as 
190 deg. Fah., which is the temperature assumed in the estimate 
of efficiency, and it may have been somewhat lower. 

7. The measurement of the fuel was made as it lay on the leach, 
before it was disturbed for the purpose of being removed to the 
boiler-house, this precaution being taken to avoid error arising from 
possible changes of volumes due to such disturbance. In one case 
this transportation to the furnace was performed by a screw, as 
grain is sometimes moved, and in the other case by cars, capable of 
carrying nearly a cord, into which the tan was thrown from the 
leach by hand, and then was damped at the furnace doors. A 
careful measurement showed the full leach to contain 8°04 cords of 
tan. From this 0°34 cord was taken to be —— after being 
compressed until it was, as nearly as could be judged, as compact 
as when in the leach, 

8. Commencing at 9 o'clock a.m., the trial continued until the 
remaining 7°7 cords were burned, closing at 10 o’clock p.m, 

9. The feed-water was measured by cutting the feed-pipe 
between the heater and the feed-pump, and conducting the 
water from the former into a wooden box 18in. wide and 4ft. long. 
The pump drew the water from this box, which ordinarily stood 
full to the top. Occasionally, the water supply from the heater 
was shut off, and the time which was occupied by the pump in re- 
ducing the level of the water one foot was noted. This was invari- 
ably very precisely 4 minutes. The quantity of water pumped into 
the boiler from the beginning to the end of the trial was 56251b., 
or 90 cubic feet per hour. 

10, The capacity of the pump was originally barely equal to the 
requirements of the case, and, at this time, its valves leaked some- 
what, making it necessary, not only to run the pump at its full 
speed throughout the trial, but to keep the fires considerably 
below their maximum intensity, to avoid the necessity of putting 
on the steam auxiliary to prevent the water getting dangerously 
low. The maximum evaporation on the trial was thus determined 
by the capacity of the pump. The flue dampers were kept, as an 
average, something more t half open. e engineer estimated 
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that he could have burned the fuel with nearly 50 per cent. greater 
speed, obtaining a proportionately increased evaporation, could the 
pump have supplied so much water. 

11. The spent tan, coming directly from the leach, was so wet as 
to part with its water when squeezed, wetting the hand. It had 
been simply drained a few hours, and was as wet as it could be 
without dripping. The percentage of water is given below. 

12, As the result of the trial was considered a matter of great 
importance, both directly and indirectly, it was essential, not only 


to determine the amount of water entering the boilers, but to | 


determine as accurately as possible the — = the steam made, 
thus ascertaining how much water left the 

how much was “primed” over from them unevaporated. As, 
under the conditions of this trial, each pound of steam obtained 
from the fuel about eight times as much heat as was taken up by 
water “primed” out of the boiler, the serious error which might 
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arise by crediting the fuel with the evaporation of all water 
entering the boiler, in cases where even «a moderate amount of 
priming occurred, is evident. Instances sometimes occur in which 
more water passes off unevaporated than is actually turned into 
steam. At least one instance has occurred in the experience of the 
writer in which the average amount of water primed exceeded by 


more than 100 per cent. the weight of steam made, the percentage | 


of priming, as the expression is used in this paper, being over 60 per 
cent. The error arising from the neglect of tt 
nearly proportionally in favour of really a very poor boiler. A good 
hoiler ought not to ‘‘ prime,” when working properly, over 10 per cent. 
when unprovided with superheaters; 5 per cent. priming would 
represent good work, and as low as 3 per cent. has been attained. 
13. The first precise determination of the amount of priming in | 
steam boilers was probably made bythe writer in November, 1871, at 
a competitive trial of five steam boilers entered at the Exhibition of 
the American Institute, the trial being made at the request of a 
committee of judges of which he was then chairman.* 


In that instance, a large surface condenser of about 1100 square 
feet area of condensing surface was used, in which all of the steam | 


made by the boiler on the trial was completely condensed. The 
water fed into the boiler was measured by a meter, and, on issu- 
ing from the condenser was again caught in a tank. The con- 
densing water, which amounted to some 10 tons per hour, was 
measured by a meter. 

The temperature of the injection and discharged water, of the 
feed, the steam, the water of condensation, and of the escaping pro- 
ducts of combustion, were carefully ascertained by suitably arranged 
thermometers and pyrometers, and were recorded in a log kept by 
selected students of the Stevens Institute of Technology. The fuel 


and ashes were weighed, and all data were obtained and recorded | 


with the greatest possible care. 

14. The tabular statement of the results, as given in the report 
of the committee, is reproduced, as they are not otherwise obtain- 
able by engineers generally, and as they are interesting and valuable 
in themselves, and particularly as affording a useful standard with 
which to compare the results obtained during this trial of tan-burning | 
furnaces, The method of determining the percentage of priming 
will be given below. It should be stated that the Root and the 
Allen steam boilers were of the ‘‘safety” or ‘‘sectional” class; the , 
Phleger boiler was also composed of small tubes, but was 
surmounted by a large drum which was intended to contain some 
water, thus differing essentially from the two preceding in 
construction and in the fact that no portion of the heating surface 
was above the water line. The Root and Allen boilers both had a 
considerable amount of superheating surface. The Lowe and the 
Blanchard were peculiar forms of multitubular boiler, the former 
being distinguished by having a peculiarly designed combustion 
chamber, and the latter by its unusually large proportion of heating 
surface, as compayed with the area of grate, and by its dependence 
upon a forced draught. All of these boilers gave exceedingly 
creditable results at this test. 

16. A very neat apparatus has been invented by Leicester Allen, of | 
New York, for determining the quality of the steam furnished by a | 
steam boiler. One of these instruments was made under the 
direction of the writer, for a committee of the American Institute, 
and used in 1872, together with the apparatus already described, at 
the American Institute Exhibition of that year. 

17, At the trial about to be described it was impossible to condense | 
all of the steam made, and as no “ Allen calorimeter” was obtain- 
able, it became necessary to improvise apparatus for the occasion. 
The steam pipe leading to the engine was tapped by a piece of gas- 
pipe, on which was fitted a stop-valve. From a short piece of pipe 
attached to this stop-valve a length of india-rubber hose was led to 
aconvenient point beside the boilers, where a barrel was mounted 
on am accurate platform scale; 200 Ib. of water were carefully 
weighed into this barrel, and when the scale beam precisely 
balanced the weight was set ahead 10 lb. A very accurate 
thermometer, which had been provided by the writer, completed 
this crude yet satisfactory arrangement. 

At intervals during the trial the stop-valve was opened, and after 
allowing steam to blow through the hose freely until all the water 
was — and the hose was so thoroughly heated as to 
insure that no loss of heat, by the steam flowing , Re it, should 
produce condensation and render the results inaccurate, the end of 
the pipe was plunged into the water contained in the barrel, and 
the issuing steam allowed to condense until the rise of the scale beam 
proved ten pounds of steam to have been added to the weight 
originally row in the barrel. The temperature of the water was 
carefully observed at the beginning and at the end of the experi- 
ment, and the rise of temperature recorded as a basis for the 
estimates of priming to be given. 


ilers as steam, and | 





nis circumstance told | 


18. It was considered advisable to ascertain, if possible, the 
temperature of the products of combusti ping to the chimney. 
No pyrometer was obtainable, and it became necessary to improvise 
another arrangement for this purpose. A mass of iron weighing 
60 1b. was found and placed in the flue leading from the boiler, 
where it, after a time, attained the temperature of the gases flowing 
past it. A wooden vessel of convenient size and shape was obtained, 
and 50 1b. of water were carefully weighed into it. At intervals 
| of two or three hours the iron was suddenly removed from 
the flue and dropped into this water. The initial and final 
| temperature were noted, and, with the range, recorded for use in 
calculating the temperature of the waste products of combustion. 
| The pressure of steam was observed hourly. 
19. The collated observations gave the following data :—Mean 
steam pressure during trial, 71°41b, ; total amount of spent tan 
burned, 7°7 cords ; total amount of water fed to boilers, 73,125 b.; 








temperature of water entering boilers, 190 deg. Fah. Temperature 
of water in determining priming : First observation—initial, 60 deg. ; 
final, 110 deg.; range, 50 deg. Second observation—initial, 63 deg. ; 
final, 124 (116%) deg.; range, 53(?)deg. Third observation—initial, 
62 deg.; final, 115 deg.; range, 53 deg. Temperature of water in 


determining temperature of flues: First observation—initial, 65 deg., | 


final, 119. deg.; range, 54deg. Second observation—initial, 63 deg. ; 
final, 122 deg.; range, 59 ae. Weight of one cord of wet spent 
tan, as measured in the leach, 5447°7 lb. Length of trial, 13 hours. 
20. The determination of the total heat derived from the cord of 
fuel is the first and most important problem. To solve it, it is 
necessary to know the temperature and weight of feed-water, the 
weight of steam produced and its temperature, the weight of water 
heated to the temperature of the steam, but not evaporated, and 


Let H=the number of heat units per pound of steam, /=the 
number of heat units per pound of water, U=total heat trans- 
ferred to calorimeter, W=total weight of steam and water, «<= 
total weight of steam alone, W — «= weight of water alone. 

U 


-W 
/ 
Then He +h(W-27) =U; or, ¢ = * 
7 ee 
h 


23. At the first experiment, the steam pressure, per gauge, was 
75 Ib, The temperature of steam at this pressure is 320deg. 
Fah. The “‘ total heat” of steam at 320 deg., from 0deg., and at 
75 lb. pressure, is (320—212) 0°305 +212 +66°6=1211'5 deg. 

The heat transferred to the calorimeter, per pound of steam, 
was therefore 1211°5— 110=1101'5 thermal units in this experi- 
ment. The heat transferred, per pound of water, was 320—110= 
210 thermal units. The total quantity of heat transferred to the 
200 Ib. of water, by ten pounds of mingled steam and water, was 
200 (110 deg. —60 deg.) = 10,000 thermal units. 

10,000 
: 210 ” 
Finally, x =7q9)-5~— 
210 
| W-2=10- 887 = 1:13)]b. of water. 
| The percentage of priming was, therefore, 11°3. 





= 8°87 Ib. of steam, 


The ratio of 


weight of steam and water was TaT 8, the water being ior 
. ‘ 
x 100 = 12°74 per cent. of the steam. 
, 24. The other experiments were made with the steam pressure 
as before, and, in the second, the value of W—X comes out nega- 
| tive, indicating superheating. This may, possibly, have actually 
' occurred as a consequence of the water having fallen slightly below 
the upper row of tubes in one boiler, but it is more probable that 
the reading, 124 deg., does not represent the mean temperature of 
the mass of water in the calorimeter. In this experiment the 
water was not as carefully stirred with the thermometer as in the 
other experiments, and the temperature was taken at the surface 
of the water, after a first and otherwise satisfactory reading of 
116 deg. had been obtained, but a second application of the steam 
jet had been necessary, to accurately balance the scale, which 
heated the surface above the average temperature of the mass 
wreviously heated, The true reading can probably have been no 
hi her than 116 deg. or 117 deg., and it is taken for purposes of 
calculation at the former figure, although the lowest unrecorded 
reading finally actually obtained at the middle of the well-stirred 
mass was 116 deg. 


10,600 _ 19 
204 
Then «= 1095°5_, 
204 
and the weight of water being 10 — 9°6 = 0°4, the percentage of 
04 100 =4°3 
96 
per cent. as much as the steam with which it was mingled. 
In the third experiment - 


10,600 
er. 40 
205 


= 96 ]b. steam. 


priming was 4, and the water carried over weighed 


* = jogs = 9595. W = 2 = O41 


-1 
205 
The percentage of priming was 4°1, and of water to steam 4°2 per 
cent. The mean percentage of priming was 647, The mean per- 
centage of steam alone was 93°55, 
25. The total quantity of heat derived from the fuel and taken 


15.—Results of the Competitive Trial of Steam Boilers at the Fair of the American Institute, November, 1871. 
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the quantity of fuel consumed. From the data obtained we can 
readily ascertain the total number of the units of heat utilised per 
cord of wet fuel burned. 

21. Itis first necessary to calculate what portion of the 73,125 lb. 
of water passing through the boiler was actually evaporated 
Each pound of steam produced, required for its generation 
the quantity of heat needed to raise it from the temperature of 
the feed-water to that due to the pressure under which it was formed, 
and to vaporise it at that temperature. Each pound of water 
carried away in —— by the steam only absorbed from the 
fuel the amount of heat needed to raise its temperature from that 
of the feed-water to that of the steam. 

In heating the water in the calorimeter used in testing its 

uality, each pound of steam gave up an amount of heat equal to 
that which would have been required to raise its temperature from 
that of the mass in the calorimeter at the end of the experiment 
to that of the steam in the boiler, and to evaporate it at the latter 
temperature and pressure. 

Each pound of water entering the calorimeter surrendered a 

uantity of heat equal to that needed to raise its temperature 
} the final temperature of the calorimeter to that of the steam 
under boiler pressure. 

22. The total amount of heat being the sum of these two 
quantities, we a, construct an algebraic equation which shall 
embody all the conditions of our problem.* 








* Trans. American Institute 1871-2; Journal Franklin Institute 1872 ; 
Van Nostrand’s Engineering Magazine, 1871. 





Ry report of Committee on Test of Steam Boilers ; Trans. Am. Inst., 
1871-2 





up by the boilers can now be divided into two portions, and each 


calculated :— 
The total weight of steam produced was 73,125 x °9353=68,393°8, 
The total weight of water primed was 73,135 x 0647= 4,731°2. 
The mean pressure at whigh this steam was formed being 714 Ib, 
we find its ‘total heat” per pond to be 12106 thermal 
units, and the heat communicated to each pound of feed entering 
at 190 deg., and evaporated at this pressure, 1020°6 units. The 
average heat received from the fuel by each pound of water not 
evaporated was 127 thermal units. 
Then 68,393°8 x 10206 = 69,802,712°3 units. 
and 4731°2 x 1270 = 600,862°4 units. 


Total heat from the fuel = 70,403,574°7 thermal units, 
Total heat per cord tan moe 747 =9,143,321°4 units. 


26. The usual standard, as generally accepted by engineers in 
examples of this kind, is the evaporation of one pound of water, at 
the boiling point, and under atmospheric pressure. 

The heat required is the latent heat at 212 deg., or 966°6 thermal 
units per pound, We have, therefore, 

Equivalent evaporation, by one cord of wet spent tan, from 212 
deg., under atmospheric pressure : 


9.143.321'4 _ 9459-9 1b, of water, 
Y66'6 
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27. Under these conditions, 10 lb. of water would be con- 
sidered a fair evaporation per pound of good coal, and in this 
example, therefore, the furnace utilised from each cord of tan the 
equivalent of 946 Ib. of coal. 

28. A quantity of the tan was placed in a “ fruit jar,” and her- 
metically sealed. 
at the Stevens Institute of Technology, dried by exposure to the 


air in the study of the writer for one week, and then again weighed | 


by Prof. Geyer, in the presence of the writer. The weights, before 
and after drying, were respectively 656°8 grammes, and 268°8 
grammes. , This fuel contained, therefore, 59 per cent. water, and 
but 41 per cent. woody fibre. 


The weight of a cord of this tan, measured in the leach, and then | 


well dried in the open air, would be 2233°561b., and the 
equivalent evaporation per pound becomes 4°24 plus that of the 


water contained in the fuel, say 1°44, or 5°68 water per pound of | 


combustible. 
29. The determination of the temperature of chimney flue, or of 
the escaping gaseous products of combustion, is thus made. At 


the first observation, 50lb. of water were heated from 65 deg. | 
to 119 deg. Fah., a range of 54 deg., by the cooling of a mass of | 


This tan was carefully weighed by Prof. Geyer, | 


| liable to breakage than if it were attached to a piston rod. In 
| addition to this, a smaller piston area is required to produce 
| the blow, as no accidental resistances have to be provided 
| against—as, for example, when the chisel attached to a piston 
rod is plunging up and down in a hole filled with cuttings and 
water, or when the frame by reason of vibration has slightly 
shifted, throwing the chisel against the side of the hole. Besides 
this, the piston rod of.a “jumper” is burdened with the whole 
weight of the chisel, which increases as the hole becomes deeper, 
and requires additional power as the work proceeds or else 
loses in speed; whereas it is. claimed that in the Warsop 
arrangement the moving weight is constant, and the only 
difference which can take place is a slight absorption of power 
by the inertia of a long chisel when boring a deep hole; 
| and that, moreover, with a reduced weight of piston or mass in 
motion, a greater number of blows can be struck in a given 
| time, representing an increase of effective work. In the section, 
C is the cylinder or main body and frame of the machine. An 
inner cylinder or casing D fits accurately into the cylinder C at 


iron weighing 60 1b., from an unknown temperature to 119 deg. | 


Fah. The amount of heat communicated to the water was 50 » 

54 = 2700 thermal units. Each pound of iron therefore parted 
7 

with .~‘ 


- = 45 units of heat. 
0 


The specific heat of iron is given by Watts as 0°112. It requires, 
therefore, the cooling of one pound of iron through 9 deg. of tem- 
perature to heat a pound of water one degree. The iron, in the 
case considered, must therefore have lost 45 x 9 = 405 deg. when 
cooled to 119 deg., and its original temperature, and that of the 
escaping gases in the flue, must have been 405 deg. x 119 = 524 deg. 
The second observation, in a similar manner, gives the temperature 
of the chimney flue at 564°5 deg. 

Watts gives 315 deg. Centigrade, 599 deg. Fah., as a proper tem- 
perature with natural draught. Rankine gives absolute temperature 

on 
of external air multiplied by as the temperature giving the most 
effective draught. In this case, therefore, in which the average 
temperature of the air was 74 deg., the best temperature of chim- 
ney would have been 
(25 FAST) — 461 = 645 deg. 
12 
30, The minute inaccuracy of the results thus obtained, which 


is due to changes of the specific heat of water, and of metal, under 
varying temperatures, is of no practical importance. As the vessel 


containing the water heated was of wood, in each case, the usual | 


correction for heating the vessel when metallic becomes of no 
importance also, and the weight of the thermometer being insigni- 
ficant in comparison with that of the water, that correction is 
unnecessary. This method is of great value as a last resort in 
absence of other good heat measuring appliances. 








THE WARSOP ROCK DRILL. 

THE accompanying illustrations represent a novel apparatus 
for drilling and boring in every description of rock or stone, 
and is especially suited for sinking mine shafts, or drilling in 
quarries. In principle it is a close imitation of the ordinary 
process of hand boring with hammer and chisel; the chisel 
remaining always at the bottom of the hole, while it is rapidly 
struck by a small steam or air-propelled hammer. In this 
respect it differs from all other rock drills or jumpers which have 
the chisel attached to a reciprocating piston rod. The chisel 
point, upon which the whole apparatus rest=, resembles a gouge, 
with a midfeather or projecting rib within it. The curve of the 
gouge is made to the radius of the hole, and allows the chisel to 
be turned while the hammer is at work without grinding off the 
edge ; it also insures a perfectly round hole, a great desidera- 
tum. The gouge drills are made quite as easily as the ordinary 


drill point, and are resharpened with equal facility by being 
heated at the point, and struck in dies cast off a sharpened drill. 
The method of applying the power to this tool is chosen with 
strict regard to economy, both of force and material. The 
weight of the blow on the chisel is decided by the enduring 
quality of the steel employed for the cutting edge, and as the 
hammer has no other duty than to strike the socket holding the 
drill, the force of the blow continues constant, and the rate 
of progress in work varies exactly with the quality of 
the stone to be bored. The cutting edge of this chisel 
slides smoothly round its axis while the hammer is in action, 
and being kept so close to the stone the cutting edge is far less 

















| its upper part, and this casing is free to partially rotate in the 
| outer cylinder. In the top of the casing D is firmly fixed a 
twisted bar, E, which may be either flat, square, or a round bar 
rifled with spiral groove or grooves cut in it. This bar passes 
through a disc F of steel firmly fixed in the piston or ram G, 
down the centre of which a hole is bored to receive the full length 
| of twisted bar E. At the opposite end of the piston rod is firmly 
| fixed or cottered a head H having two wings h', h*, fitting 
| grooves cast in the frame C and capable of sliding freely up aad 
| down them. The head H is made to rest upon or strike at each 
blow an anvil or cap I having a recess at its lower part made to 
| Teceive a drill or chisel. The end of the anvil is formed with a 
} Tim around it, against which the end of the main body or frame 
| rests. This base or rim of the anvil I has teeth cut around its 


SECTION THROUGH LINE A.8 
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| periphery, into which gear a smaller toothed wheel J attached to 
or formed in one piece with the rod K and handle L, in such a 
manner that by turning the handle L the drill inserted in I will 
be rotated. The reciprocating action of the piston G is as fol- 
lows:—In the casing D are formed or cut four narrow longitu- 
dinal slots or portways. These slots correspond, one at the top 
and one at the bottom at the opposite side of the casing, 
with corresponding portways in the cylinder C, and in 
such a manner that, when the casing is partially turned 
round, one port at the top and one at the opposite side 
are closed and the other two are open. Compressed air 
is admitted to the cylinder through the opening B, passes alter- 
nately through port 2 or 1 into the casing D, forces the piston 
G up and down, the steam or air escaping or exhausting alter- 
nately through ports 3 and 4, and out at the passage A. The 
partial rotation of D in the cylinder, and consequent regulation 








| and on the same days, 





of the air to and exhaustion from the interior is effected by the 
reciprocating motion of the piston—which is prevented from 
turning round by the wings 4+, 47—causing the bar E to twist, 
or partially turn backwards and forwards, at each stroke in the 
hole made to receive it in the dise F, the motion given to the 
bar and casing being greater or less as the twist in the bar is 
greater or less. By this means the piston G and tup H are 
made to give a succession of rapid blows on the anvil I, and 
consequently to the drill point or cutting edge of the tool inserted 
in the anvil. The drill is constantly being turned round by the 
handle L, the machine being prevented from turning round by a 
sleeve or slide M, which is firmly fixed to a tripod or heading stand. 
Compressed air enters through one handle, while the other serves 
as an exhaust pipe. There is no striking action in the valve 
arrangement, which is designed to eliminate all loss from clear- 
ance spaces, This simple little tool may be easily carried about 
by one man, and may be put to work without even having the 
hole started by hand, as is not uncommon at present. It has 
been successfully used, we understand, on the toughest sand 

stone without sticking fast, even when boring at the rate of 1Sin. 
per minute, and it has been equally successful on the Mount 
Sorrel granite, the hardest in the kingdom, which it pierced with 
a 1jin. drill at the rate of 3ft. per hour, a feat which has never 
before been accomplished, so far as we are aware, by any power 
drill. The Warsop rock drill will do good work with air or 
steam at 16 Ib. per square inch ; the maximum pressure at any 
time need never exceed 20 1b. Messrs. Tangye Bros. and Rake, 
of Newcastleon-Tyne, the licensees, inform us that they are at 
present under contract to supply a drill on this principle to bore 
6in. holes. The weight of the apparatus, as represented in the 
woodcut, for boring 1 in. holes, is only 65 Ib.; larger sizes are 
light in proportion. 





AN INDIGO EXPERIMENT. 

We learn from //omerard Mail for December 21st that Mr. 
Olpherts has introduced with much success an important im 
provement in the manufacture of indigo. For the benetit of 
those unacquainted wtth the production of this dye, it will 
suffice to state that the indigo plant is steeped in tanks till the 
colouring matter is all taken up by the water, which is subse- 
quently evaporated, leaving the dye behind. A high tempera- 
ture during the steeping process is essential to succesx. Hitherto 
this temperature has been that of the air, no artificial heat being 
employed. Mr. Olpherts uses steam. He sent out the requisite 
piping, &c., to India in 1873, and gives the following statement 
of results obtained with very crude apparatus :—* It appears 
from the readings of the thermometer that the temperature of 
the water during the rains ranged from about 92 deg. to 06 deg. ; 
this was raised in the steeping vats to about 110 deg., but 
owing to their very defective plant they could not get an even 
heat over the vats; the indicators showed a difference of as 
much as 8 deg. in parts of the vats. The results, however, from 
the different trials, which extended over forty days’ manufacture, 
were Inost satisfactory, as on no occasion was their labour attended 
with less than 25 per cent. increase of produce, as compared 
with the produce from the same grown indigo manufactured at 
the same and adjoining factory, steeped in the same sized vata, 
The heating process was commenced on 
July 17th, 1874, and as the weather became cool the produce 
increased, until it reached cent. per cent. Heat was also applied 
in the beating process, In October the water in the beating 
vats stood at 78 deg., this was raised to 95 deg. It is satinfianc 
tory to add that these results have been obtained without any 
detriment to the colour or soundness of the indigo. No colour- 
ing matter was found in the plant when re-steeped for fourteen 
hours, it having been steeped for eight hours under the heated 
process, Whereas some colouring matter was always found in the 
plant after the usual process. The lowest produce per vat, re- 
corded on October 27th, is about 44 the highest being 
184 seers on July 22nd, 


seers, 
The lowest produce from the heated 
vats was 10 seers on October 27th, and the highest was 33 seers 
on August 13th. The size of the vats is 25ft. by 15ft. by 3ft. Yin.” 

Such is the report that has reached us, and it is evident that 
if these excellent results are verified by future’ experience, Mr. 
Olpherts will have conferred an enormous benetit on an im- 
portant and hitherto most uncertain trade. 








REGISTRATION OF DesIGNs.—It is in contemplation to move the 
Designs Office from Whitehall to premives closely adjacent to those 
now occupied by the Patent Office. This change of locality is 
expected to be followed by important alterations in the administra- 
tion of the department, as it will be transferred to the control of 
the Commissioners of Patents instead of remaining under the 
Board of Trade. For this purpose a Bill will be brought in early 
next session, but the office itself is to be moved at once, without 
waiting for the necessary administrative changes, as the premises 
it now occupies are required for the Railway Commission. Sug- 
gestions have been made that the system under which designs are 
registered, should be in many respects assimilated to that now in 
force as regards patents, and itis therefore most probable that the 
various descriptions of registered inventions and designs will be 
printed, as the specifications of patents now are. Another 
necessary improvement will be the preparation and printing of 
indexes, those at present existing being only manuscript, and very 
imperfect. The abolition of all fees for searches will be made at 
once, — Times. 


NAVAL Epvucation.—The universal introduction of steam, which 
has become an essential, and in some cases an exclusive propulsive 
power in war ships—the immensely increased weight and offensive 
power of guns, necessitating a very general employment of mecha 
nical contrivances of a more or less delicate kind for their efficient 
working—the adaptation of steam power to numerous operations 
in which manual labour was in former days exclusively used, have 
entirely changed the conditions under which the modern naval 
officer exercises his craft. The largest, and, from an offensive 
point of view, most efficient ironclads on which in future warfare 
the main dependence must be placed in the line of battle, such as 
the Devastation, Fury, and Inflexible, from which canvas has 
been either wholly or almost wholly banished, and which bristle 
with mechanical contrivances from stem to stern, have effected a 
revolution in the art of management of war ships, and in the 
consequent qualifications of officers, the effects of which it is not 
easy to over-estimate. Seamanship has been divested of that 
overwhelming importance which it possessed not many years ago. 
We are far from wishing to derogate from its value ; the manifold 
and varied duties which the Royal Navy has to perform for the 
protection of our ce and our national interests over the 
whole world necessitates the employment of a large number of 
cruisers which must greatly depend on the force of the wind as 
their propelling power. Seamanship must, therefore, still be 
considered as a most essential qualification in our naval officers, 
and will require careful instruction and assiduous practice as here- 
tofore. But it will no longer be exclusive, and must be combined 
with many others to which modern gunnery and modern machinery 
have given rise to create the petent ny naval 
officer. The navies of some countries, indeed, which have com- 
paratively insignificant commercial interests to protect, may be 
expected to consist almost entirely of powerful ironclads and 
torpedo ships.—Naval Science. 
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ADDRESS TO LADY FAIRBAIRN. 


Copy of Address to Lady Fairbairn. Presented by the Vice-Presi- 
dents and Executive Committee of the Manchester Steam Users’ 
Association on the death of Sir William Fairbairn, Bart., 
F.RS., LL.D., de. 

“To LADY FAIRBAIRN. 
‘* Manchester, lst Sept., 1874. 

Deak Mapam,—We, the colleagues of the late Sir William 
Fairbairn on the board of the Steam Users’ Association, desire very 
respectfully to express to your ladyship our profound sympathy 
on the irreparable loss you have sustained by his deeply lamented 
death. 

‘‘We beg to assure you that so far as it may be possible to offer 
words of comfort and condolence to your afflicted mind and heart, 
we share in a very high degree those feelings of unfeigned regard 
and respect for the memory of Sir William Fairbairn, which we 
know are experienced by every one whose good fortune it has been 
to have enjoyed his friendship and acquaintance. 

“It has been our happiness to have been associated with him for 
many years in the management of an association of which he was 
the originator and founder—-the object of which is one of practical 
regard for human suffering, and the safety of life to a large class 
of working men, no less than for the promotion of scientific inquiry 
on questions of vast public utility. 

‘“Under Sir William’s sagacious and able chairmanship our 
association has acquired a hold on the public mind, which to him, 
its distinguished founder, must have been unspeakably gratifying. 

“With your ladyship’s kind permission we hope to have the 
honour and the pleasure of placing in our board-room a marble 
bust, by an eminent sculptor, of our late admirable president, and 
trust we may be allowed the favour of duplicating the bust which 
you possess. 

**We will not multiply words in this brief record of our opinions 
and views. 

‘* His important works are his enduring monument, and will 
ever live in the regard of his thoughtful fellow countrymen. 

“It is not enough for us to say that we respected and honoured 
him, for we loved him for his many fine qualities of heart, and 
shall never cease to revere his memory. 

““We have the honour to be, dear madam, your ladyship’s very 
humble servants, 

JosEPH WHITWORTH, 

THoMAS BAZLeEy, 

HvuGu Mason, 

JOHN PENN. 

Executive Committee. 

JAMES PETRIE, CHARLES F, BEYER, 
JABEZ JOHNSON, JAMES TAYLOR, 
CHARLES HEATON, ADAM DUGDALE, 
THOMAS SCHOFIELD, WRIGHT TURNER, 
Henry R. GreEG, Louis J. CRossiey, 
WILLIAM ROBERTS, EDWARD W. WRIGLEY. 
SaMvEL Ricy.” 


\ Vice-Presidents. 


Copy of veply from Sir Thomas Fairbairn to the Viec-Presidents and 
Executive Committee of the Manchester Steam Users’ Association 
on receipt of their Address presented to Lady Fairbairn on the 
death of Sir William Fairbairn, 

“*Brambridge House, Bishopstoke, 
‘26th December, 1874. 

“My Dear Mr. Mason,—I received on Thursday evening the 
case containing the beautiful volume, ‘In Memoriam,’ from the 
vice-presidents and council of the Manchester Steam Users’ Asso- 
ciation, and yesterday I fulfilled your wishes by presenting it to 
the Dowager Lady Fairbairn. My dear mother desires me to assure 
you that no Christmas-day greeting could have been more consola- 
tory to a widow’s sorrowing heart than this most touching address. 
The distinguished men whose names are appended to it record not 
only their admiration of Sir William Fairbairn’s career and public 
services, but they state that they ‘loved him for his many fine 
qualities of heart.’ 

“The exquisite form in which this valued testimony is enshrined 
will be retained and guarded by my family as one of its most pre- 
cious heirlooms. I have always looked upon the foundation of the 
Steam Users’ Association as one of my father’s most useful and most 
honourable achievements. It was at all times a source of great joy 
to him that the persistent and unwearied support of yourself and 
colleagues had made the association which he founded instrumental 
in saving hundreds of valuable lives. 

‘He advocated the system of inspection as against that of in- 
surance with unswerving constancy ; and I cannot help thinking 
that there are some other branches of the world’s enterprise to 
which such a system could be applied with great profit to human 
life and happiness. In connection, for instance, with the safe 
working of ships, how much fraud and wickedness might be avoided, 
how much prosperity be preserved, and how many lives be saved if 
the mercantile marine of this country were subjected to careful 
searching and periodical inspection. 

** Duty to others, and not gain to ourselves, has been the main- 
spring of your admirable society, and a strict performance of this 
solemn obligation during a period of now many years has given 
your association the reputation, authority, and power of useful- 
ness which it now deservedly enjoys. I can wish no more honour- 
able association of merit, with my father’s memory, than that the 
sphere of your labours may be greatly extended, and that you may 
reap the reward of public gratitude for promoting an object of 
paramount utility upon the basis of scientific truth. 

“Tam, my dear Mr. Mason, 
“Yours very truly, 


Hugh Mason, Esq. “THOMAS FAIRBAIRN.” 





ARCTIC EXPEDITIONS. 


TuE Times has given the following interesting list of ships, com- 
prising Government and private expeditions, British] and foreign, 
which have been on exploring service within the Arctic Circle since 
the Franklin Expedition sailed. It will be seen that the crews of 
all these vessels have returned in safety to their respective coun- 
tries, with only such loss of life as might well bave occurred had the 
men stayed at home :— 

1, 1848 to 1849.—Her Majesty’s ship Enterprise, Sir J. C. Ross. 
One winter, 25 days in Melville Bay. 

2. 1848 to 1849. —Her Majesty’s ship Investigator, Captain Bird. 
One winter, 25 days in Melville Bay. Seven deaths (one officer) on 
board the Enterprise and Investigator. 

3. 1849 to 1850,—-Her Majesty’s ship North Star, Mr, Saunders, 
One winter, 57 days in Melville Bay. Four deaths. 

4. 1849.—Her Majesty’s ship Plover, Captains Moore and 
Maguire. Three winters. Three deaths. 

5. 1850.—Her Majesty’s ship Enterprise, Captain Collinson. 
Three winters. Three deaths, 

6, 1850.—Her Majesty’s ship Investigator, Captain M’Clure. 
Four winters, Six deaths (one officer). 

7. 1850,—Her Majesty's ship Resolute, Captain Austin. One 
winter, 45 days in Melville Bay. One death (accident). 

8, 1850.—Her Majesty’s ship Assistance, Captain Ommanney. 
One winter, 45 days in Melville Bay. No death. 

9. 1850.—Her Majesty’s ship Pioneer, Lieutenant Osborn. One 
winter. No death. 

10. 1850.—Her Majesty’s ship Intrepid, Lieutenant Cator. One 
winter. No death, 

11. 1850.—Brig Lady Franklin, Captain Penny. One winter. 
No death. 

a “4 1850.—Brig Sophia, Captain Stewart. One winter. No 
eath. 

13. 1850.—Schooner Prince Albert, Captain Forsyth. Summer 
cruise, 

14, 1850.—Schooner Felix, Sir John Ross and Captain Phillips. 
One winter, No death, 





15. 1850.—Advance (American), Lieutenant Griffith. One win- 
ter drifting. 

16. 1850,—Rescue (American), Lieutenant Dehaven. One win- 
ter drifting. 

17. 1851.—Schooner Prince Albert, Mr. Kennedy, One winter. 
No death. 

18. 1852.—Her Majesty’s ship Assistance, Sir E. Belcher. Two 
winters, 38 days in Melville Bay. No death. 

19, 1852.—Her Majesty’s ship Resolute, Captain Kellett. Two 
winters, 38 days in Melville Bay. Six deaths. 

20. 1852.—Her Majesty’s ship Pioneer, Commander Osborn. 
Two winters. No deaths. 

21. 1852.—Her Majesty’s ship Intrepid, Lieutenant M’Clintock. 
Two winters. No death. 

22. 1852.—Her Majesty’s ship North Star, Mr. Pullen. Two 
winters, 38 days in Melville Bay. Three deaths. 

23. 1852.—Steamer Isabel, Captain Inglefield. No detention in 
Melville Bay ; summer cruise. 

24. 1853.—Her Majesty’s ship Phoenix, Captain Inglefield. 
Nine days in Melville Bay ; summer cruise. 

25, 1854.—Her Majesty's ship Phoenix, Captain Inglefield. Took 
the pack—30 days ; summer cruise. 

26, 1854.—Her Majesty’s ship Talbot, Captain Jenkins, Summer 
cruise. 





27. 1853.—Advance (American brig), Dr. Kane. Two winters. 
Took the pack—ten days, 

28. 1857.—Steamer Fox, Captain M’Clintock. Two winters; | 
— winter in pack, second season through in nine days. Three 
qaued, 

29, 1860.—Schooner United States, Dr. Hayes. One winter, two 
days in Melville Bay. One death (accident). 

30. 1871.—Steamer Polaris, Captain Hall. 
detention in Melville Bay. One death. 

31. 1873.—Steamer Juniata, Lieutenant Merriman. No deten- 
tion in Melville Bay ; summer cruise. 

32. 1873.—Steamer Tigress, Captain Green. Summer cruise. 

Percentage of deaths te people employed 1°7. 


Two winters; no 





THE St. GoTHARD TuNNEL.—The following tabular statement is | 
taken from the 23rd monthly report to the Swiss Federal Council, 
and shows the position of the works of the St. Gothard Tunnel at 
the 31st Oct. :— 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months 

4244. I ts in the facture of Meta Tvsixe and HoLttow 
SHAFTING and AXx.gEs, Alfred Vincent Newton, Chancery-lane, London. 
—A communication from George Jones Brooks, Brattleborough, 
Vermont, U.8.—9th December, 1874. 

4261. Improvements in CircuLaR Braipinc Macnines, George Frederick 
James, Salford, Lancashire.—l0th December, 1874. 

4206. Improvements in Lactnc Boots and Sxoes, Caleb Nash and William 
Mark Streeter, Shere, near Guildford, Surrey. 

4305. Improvements in the Treatment of Sewace and NicHrsoi., Henry 
Young Darracott Scott, Ealing, Middlesex.—1l4th December, 1874. 

4310. Improvements in Lamp Wicks, Charles Albert Shaw, Boston, 
Suffolk, Massachusetts, U.S.A communication from Halvor Halvorson, 
Cambridge, Massachusetts, U.S. 

4312. Improvements in the Preservation of FermMentep Liquors, 
William Thomas Read, Midland Railway-buildings, Pancras-road, 
London. 

4314. Improvements in Reciprocating Presses, William Stevens, St. 
Giles-street, Northampton. 

4316. Improvements in FuRNAcE Grates, and in mechanism for support- 
ing and operating the same, William Robert Lake, Southampton- 
buildings, London. -— A communication from 8. Lloyd Wiegand, 
Philadelphia, Pennsylvania, U.S. 

4318. Improvements in Steam Eneres, John Henry Johnson, Lincoln's- 
inn-fields, London.—A communication from William Brown Reaney, 
Philadelphia, Pennsylvania, U.S. 

4320. Certain improvements in Roaps and Tramways, and in machinery 
or apparatus in connection therewith, Evan Leigh, Manchester. 

4322. Improvements in the PreParation of PuLr for paper manufactures, 
Thomas Henry Gray, Grant-road, Clapham Junction, Surrey. 

4324. Improvements in machinery for HeckLine or Prerartnc Hemp and 
other fibres, Frederick Dunch Frost, London-street, London. — 15th 
December, 1874. 

4326. An improved manufacturing Licuttnc Gas by employing petroleum, 
schiste, or other mineral or volatile oils, Pierre Léon Allaire, Paris. 

4328. Improvements in Sarery VALVes, James Jordan, Manchester. 

4330. Improvements in means or apparatus for Driving Macuriyes for 
— and Letrerrress PrintinG, John Ward, Belfast, Antrim, 
Ireland. 





| 4332. An improved process for Temprrtnc and ForMInG ARTICLES 0 


STEEL or STEEL and Ikon, and apparatus connected therewith, Peter 
Jensen, Chancery-lane, London. A communication from George 
Frederick Simonds and James Augustus Ferson, Fitchburg, Massachu- 
setts, U.S. 


! 4334. A new or improved Arr Cusuion for Bep Pans, also applicable for 
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The following shows the total amount of work done, and that | 
remaining to be done :—Total length of tunnel, 14,920 metres; 
total length driven up to 31st October, 2639°50 metres; length 
of tunnel remaining to be driven, 12,280°50 metres. It 
is to be regretted that these reports are published so late, as 
they lose a great part of their interest, a »pearing as they do about 
two months behindhand. Complaints have been made by the 
Italian Minister of Public Works to the Swiss Federal Council on 
this subject, and it may therefore be presumed that these reports 
will for the future be issued with greater regularity. 


Tue total production of pig iron in France last year has been | 
officially returned at 1,360,000 tons. The production of wrought 
iron during the same time was 760,000 tons, whilst the quantity of | 
ateel made was 155,500 tons. 

SoutH KENSINGTON MusEuM.—Visitors during the week ending } 
January 2nd :—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 14,632; mercantile marine and other | 
collections, 2180. On Wednesday, Thursday, and Friday, free, | 
from 10 a.m. till 10 p.m., Museum, 4182; mercantile marine and | 
other collections, 607. Total, 21,601. Average of corresponding | 
week in former years, 24,734. Total from the opening of the | 
Museum, 13,938,993. 

THe STEAMSHIP TRADE oF 1874.—Mr. C. Miiller, of Philpot 
lane, states in his well-known Steamship Circular that the past 
year has not been a prosperous one for steamship owners in 
general, the freights have ruled low, and the tonnage offered for 
employment has been far in excess of the demand. As owners of 
steamships reluctantly resort to the extremes of laying them up, 
they have kept them running in spite of the declining rates, in the 
hope of some improvement ultimately taking place; but so far 
from these hopes being realised, the closing year leaves the freight 
market in a more depressed state than has been known for many 
years. Under these circumstances it is but natural that ships have 
steadily declined in value, and that many have been offered for 
sale. Buyers, who, owing to the previous high prices, have been 
holding back, are gradually coming into the market, and supplying 
their wants on very favourable terms, more particularly in such 
cases where cash payment is offered, and it may be expected that 
foreign buyers will come forward more freely, many of them being 
obliged to substitute their old ships by others on the most modern 
economical principles, as such only can sustain the present great com- 
petition in trade. During the severe gales which prevailed so exten- 
sively during the latter part of the year, many ships were lost, which 
also to some extent will have to be replaced. The principal ship- 
builders have hitherto been well employed, both with the con- 
struction of new ships, and the alteration and improvement of 
others, but some of them are now getting slack, and are pre- 
pared to take orders for new work on very reasonable terms. 

LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
MEN.—The annual meeting was held on Saturday, the 2nd instant, 
at the City Terminus Hotel, and was numerously attended. The 
chair was filled by Mr. J. Newton, C.E., and after the routine 
business had been disposed of, Messrs. Topple, Carden, and Davis 
were elected ordi bers. The auditors, Messrs. Vertice 
and Coates, next produced the balance-sheet of the preceding half- 
year, with their own reports thereupon, From these statements 
it appeared that the institution was maintaining its ordinary rate 
of progression. Its funds in all rT exhibited improve- 
ment, whilst the list of members had increased very much in 
length. The total value of the superannuation stock now amounts 
to £1594 17s. 1d., the ordinary fund for current expenses to 
£482 10s. 3d., and the sum invested for widows and orphans to £20, 
thus making a grand total of £2097 7s. 4d. After some little 
discussion the balance-sheet and report were pted as adopted 
Mr. Newton then proceeded to deliver an address. In the course 
of this he gave sketches of the careers of deceased members, re- 
viewed the proceedings of the year, enumerated the papers 
read and discussions ensuing, took a general survey of the history 
of the Association from its origin, indicated improvements to be 
made and fresh work to be done, and finally rendered up possession 
of the presidential chair, in accordance with the rules of the 
institution. During the inte um, Mr. Gibbon occupied the 
chair, and Messrs. Briggs and Welch having proposed Mr, Newton’s 
re-election, that gentleman was again, and for the seventeenth 
time, unanimously elected president. Mr. Robert Vinicombe, of 
Woolwich Arsenal, was afterwards chosen as vice-president ; 











Messrs. Moore, Lowe, and ae area committee, and Mr, Welch 
as auditor, The sitting was then adjourned to February. 


the use of invalids generally, Sarnucl Thomas Wackrill, Portland-street 
Leamington, Warwickshire. 


4336. Improvements in machinery for Emprorpertnc Fasrics, Alfred 


Heaven, Manchester. 

4338. An improved method of and means and apparatus for obtaining, 
preparing, treating, and carbonising peat for the manufacture of Prat 
Fue., Peat Cuarcoar, and Frre-Licuters, Edward Davies and John 
William Turley, Liverpool, and John Newell, Bootle, Lancashire. 

4339. Improvements in Lamps and in Lamp Wicks, John Weir, Castle 

awson, Londonderry. 

4340. Improvements in the manufacture of Nutritive Drinks, Daniel 
Tallerman and William Clarke, Cannon-street, London. 

4342. Improvements in the mode of and apparatus for manufacturing 
Sutenuric Aci, Alfred Vincent Newton, Chancery-lane, London.—A 
communication from Alfred Nobel, Paris.—1l6th December, 1874. 

4344. Improvements in Batre Banps or Ties, William Robert Lake, 
Southampton-buildings, Londen. — A communication from Richard 
Terrell, New Orleans, U.S. 

348. A new or improved method of ExtTractinc Supstances, SoLuBLE in 
Erner, from matters of any kiud, by preference applicable for wool of 
any description and seeds, Otto Braun, Berlin. 

4350, Improvements in apparatus for enabling the Biinp and Persons of 
Weak or Derective Sicut to Wrrre, and for facilitating writing in an 
unsteady light, William N. Thursfield, Shrewsbury. 

2. Improvements in Steam BorLers, George Weir and James Weir, 
asgow, Lanarkshire, N.B. 

354. Improvements in Steam Eneryes, Frederick Arthur Paget, Adelphi, 
London.—A communication from Frederich Wannieck and Hermann 
Képpner, Briinn, Moravia, Austro-Hungary. 

4356. Improvements in the manufacture or ornamentation of Burtons, 
Strups, Lockrets, Broocurs, and other articles, Alexander Melville 
Clark, Chancery-lane, London.—A communication from Gustave Henri 
Ullmann, Paris. 

4358. Improvements in machinery or apparatus for Movtpina TooTrHep 
WHEELs and other circular articles, William Edwin Heys, Manchester.— 
ith December, 1874. 

4360. Improvements in TreLecraPH Potes, and for affording better pro- 
tection to the insulators, Henry Harman Slade, Easton-road, Bristol, 
and William Arthur Slade, The Grove, Clapham-road, Surrey. 

4361. Improvements in Spiits, CLAMps, or apparatus for repairing 
carriage shafts, axles, masts, and other articles of like character, John 
Garrett Tongue, Southampton-buildings, Chancery-lane, London.—A 
communication from Marcus Devries, Paris. 

4362. Improvements in Prerarinc and Treatrnc SEAMING and Ropixc 
Twines for SAILMAKING and other purposes, and in apparatus employed 
therein, George Good, Lopen, near Ilminster, Somersets! 

4364. Improvements in Heatps and Marts employed in Looys for 
WEavING, Joseph Holding, Manchester. 

4365. Improvements in the manufacture of Gas, Robert Paulson Spice, 
Parliament-street, Westminster. 

4366. Improvements in apparatus for Securtne the Lips or Covers of 
Gas Rerorts, Raphael Herring, Alexandria-terrace, St. Helen's, 
Lancashire. 

4367. Improvements in RaiLway Foc Sicnav Apparatus, Frederic William 
Thornton, Westminster-chambers, Victoria-street, Westminster. 

4368. A new orimproved Escarement and PenpuLum IMpuLsE Movement, 
applicable to Cxiocks and other horological instruments, Christian 
Lange, Strand, London. 

4369. Improvements in Grapnets for Raistnc SuBMARINE TELEGRAPH 
Cases, Francis Lambert, St. Marylebone, London. 

4370. Improvements in the manufacture of Nosesaas for Horses and 
such like animals, and in the manner of suspending such articles when 
in use, Michael Henry Brown, New Cross, Kent. 

4371. Improvements in the manufacture of Jusvpes and other articles of 
confectionery, Edwin Hawker, Lee, Kent.—18th December, 1874. 

4373. Improvements in the processes of and apparatus for TreaTinc and 
PuriryinG the Reruse ‘ Pana ” of T1x-pLaTe |Works, also in treating 
the sulphuric acid obtained, and in parttying the “sco water” 
used at such works, William John Pughsley, Kidwelly, Carmarthen- 
shire. 

4374. Improvements in means or apparatus employed in effecting the 
Compression of Or SEEDS to Extract O11 therefrom and produce cake, 
which improvements are also applicable in the compression of other 
seeds or matters for the production of cakes, blocks, or other forms, 
Horatio Harriman Ayre, Algernon Sydney Ayre, William Chambers, and 
Walter Albert Ayre, Kingston-upon-Hull, Yorkshire. 

4375. Improvements in THrasninc Macuines, William Mor 
Southampton-buildings, London.—A communication from 
and George Rose, Rue Gaillon, Paris. 

4377. Improved appliances for the Takinc-orr and De.ivery of Printep 
Sueets from Stop CyLInpER LITHOGRAPHIC and Stop CYLINDER LeTTER- 
PRESS Macuines, John Charles Coleman, Brook-street, Kennington-road, 
London, and Albert Holman, Drummond-street, Ei “square, 


-Brown, 
enry Rose 


London. 
4378. Improvements in and applicable to Steam Boizers, William 
Cunningham , Liverpool. 


4379. Improvements in the construction of Sroves, Henry Halford 
‘loventry, Westminster-chambers, Westminster. 

4380. Improvements in Pyevumatic Raitways and Tues, some of which 
improvements are applicable to other | purposes, Thomas Webster 


Rammell, W 
4381. Improvements in and applicable to Sram Bowers, Frederick Johu 
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Cheesbrough, Water-street, Liverpool. - -A communication from William 
Charles Ford, Brooklyn, Kings, New York, U.S. 

4382. Improvements in and applicable to Packinc or ReNpeRING TIGHT 
the Sprnpies of THROTTLE VALVEs, Stor VALVes, and other like valves, 
Seymour Allen, Liverpool. 

4383. Improvements in the method of and apparatus for ArpLyixG 
SureRHEATED Arr to the Furnaces of Steam Borers, particularly 
applicable to marine steam boilers, Frederick John Cheesbrough, 
Water-street, Liverpool.—A communication from William Charles Ford, 
Brooklyn, Kings, New York, U.S. 

4384. Improvements in Dress Improvers, William Henry Taylor, Bar- 
bican, London.— 19th December, 1874. 

4385. Improvements in machinery for Spootinc Yarns or THREADs, 
Robert Smith, Manchester. 


4386. New or improved apparatus which may be used for CoNDENSING | 


Vapours or Gases for heating liquids, for purifying and bleaching oils 
and gases, and for other analogous purposes, Robert Speir, Greenock, 
Renfrewshire, N.B., and Jobn Mather, Gateshead-on-Tyne, Durham. 

4387. Improvements in the manufacture of HyprocEen Gases, and in the 
utilisation of the by or secondary products obtained in such manu- 
facture, John Henry Johnson, Lincoln’s-inn-fields, London.—A com- 
munication from Jean Octave Ernest Moreau, Paris. 

4388. Improvements in the construction of CyLinpers for Pumps and 
Sream Enorxes, William Robert Lake, Southampton-buildings, London. 

A communication from George F. Blake, Boston, Massachusetts, U.S. 

4389. Improvements in Motive Power Excixes, John Edward: Felton, 
Grantham, Lincolnshire. 

4300. Improvements in DyNaAMOMETERS, STEAM PRessuRE GAUGES, SPRING 


} 4200. 


3073. Rams and Wert Tikes, Hamilton Lee Smith, Westminster- 
chambers, Victoria-street, Westminster.—18th November, 1874. 

3978. SEPARATING Trin and Zinc from Iron, &c., Frederick William Dahne, 
Swansea. — 10th November, 1874. 

4113. Rattway Crossincs, Hamilton Lee Smith, Westminster-chambers, 
Victoria-strect, Westminster.—l«t December, 1874. 

4241. Sewrnc Macutiyves, Henry Bland, Luton.—9th December, 1874. 

4276. Tootine Bouts and Nuts, Wilson Hartnell, Rodborough, Stroud.— 
11th December, 1874. 

Uriuisinc Orcep and Dirtrep Corron Waste, William Kirton, 
Queen’s-walk, Nottingham. 

4305. TREATING SEwacE and Nicutsoit, Heury Young Darracott Scott, 
Faling.—lith December, 1874. 
4314. Reciprocating PReEssEs, 

Northampton. 

4324. Hecktinc or Preparinc Hemp, &c., Frederick Dunch Frost, 
London-street, London.—Lith December, 1874. 

4330. Draivinc Macuines for Lirnocrarnic and Letrerrress PRixtine, 
Jobn Ward, Belfast.—1l6th December, 1874. 

4348. EXTRACTING SUBSTANCES, SOLUBLE in Etuer, Otto Braun, Berlin. 
ith December, 1874. 

4377. Takino-orr and Deiivery of Prixtep SuHeers from Stor CyLisper 
Larnocrapuic, &c., Macnines, John Charles Coleman, Brook-street, 
Kennington-road, London, and Albert Holman, Drummond-strcet, 
Euston-square, London.—1ih Decewher, 1874. 

43%. Sewinc Macninxes, Newton Wilson, High Holborn, London. 
Deecwber, UST4 


William Stevens, St. Giles-street, 


2let 


| 4426. Neepies, Alexander Melville Clark, Chancery-lane, London. —-A 


BaLances, or other similar testing, gauging, or weighing apparatus | 


actuated by means of a spring, Jean Antoine Victor Burg, Paris. 


4391. Improvements in Stram Encines, Levi Alfred Wainman and Edwin | 


Jeffrey Holines, Leeds, Yorkshire. 


4394. Improvements in Sprixcs, Louis Sterne, Victoria-chambers, West- | 


minster.—A communication from Richard Vose, New York, U.S. 

4395. Improvements in machinery or apparatus for Compinc Woot or 
other fibrous substances, Robert Fairburn, Burley in Wharfedale, 
Yorkshire. 


4396. Improvements in Sewinc Macuines, and in appliances to be attached | 


thereto and used therewith, Newton Wilson, High Holborn, London. 
4397. Improved CarR1AGE Poies, James Colverd, Trinity-buildings, Great 
Tower-street, London. 
4398. Improvements in Raitway CARRIAGE AXLE-BOXES, James Morison 
Burnup, Clement’s-lane, London. — A communication from Charles 
Eugene Barber, Berlin. —2lat December, 1874. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 


4417. Improvements in the construction of Steam or CoMPREssED AIR 
CarriacEs for conveying goods and passengers on common roads, and 
also applicable for other purposes, Henri Adrien Bonneville, Piccadilly, 
London.—A communication from Eugtne Havard, Courbevoie, France. 

rd December, 874. 

4426. Improvements in Nerpies, Alexander Melville Clark, Chancery- 

lane, London.—A communication from Harry Manu Jenkins and Henry 
Baylis, New York, U.S.—23rd December, 1874. 

4453. A new and improved E.ecrric Batrery, and obtaining an excitant 
for working the same, Henri Adrien Bonneville, Piccadilly, London.— 
A communication from Theophile Chutaux, Fb. Poissonnitre, Paris. -- 
28th December, 1874. 

4454. Obtaining and applying Evecrricity as a Motive Power, Henri 
Adrien Bonneville, Piccadilly, London. — A communication from 
Theophile Chutaux, Fb. Poissonnitre, Paris. —28th December, 1874. 

4456. Certain new and useful improvements in Grates for FuURNACEs, 
Henry Ryder, Massachusetts, U.8.—28th December, 1874. 

4464. Improvements relating to the Stipe VaLves of Steam Enatnes, 
George Haseltine, Southampton-buildings, London.—A communication 
from Samuel Frederick Hodge, Detroit, Michigan, U.S8.—29th December, 
1874. 


Patents on which the Stump Duty of £50 has been Paid 

525. Correr, Tea, &c., Emile Bocquet, Paris. —30th December, 1871. 

24. MakinG Paper, Carter Millbourn, Clyde terrace, Beatrice-road, Blue 
Anchor-road, Bermondsey, Surrey.—30th December, 1871. 

ll. Controtiisc the Dravcutr of Steam BorLer Furnaces, Thomas 
Irving, Gracechurch-street, London. —2nd January; 1872. 

6. PackiNG for Piston Rops, &c., William Stebbins Fish, Buchanan-street, 
Glasgow, Lanarkshire, N.B.—1lst January, 1872. 

7. Yarns, Tureaps, &c., William Stebbins Fish and James Wotherspoon, 
Glasgow, Lanarkshire, N.B.—lst Janwary, 1872 














1872. 


Patents on which the Stamp Duty of £100 has been Paid, 


20. Finisninc Stays, Edwin Izod, Grocers’ Hall-court, London.—2ad 
January, 1868. 
58. Neepie-cases, William Avery, Redditch, Worcestershire. — 7th 


January, 1868. 

1. Recuiatine the Sreep of Steam Enotnes, &c., William Robert Lake, 
Southampton-buildings, Chancery-lane, London.—lst January, 1868. 

27. Feepinc Fver into Furnaces, &c., Myron John Frisbie, Fitzroy- 
square, London.—3%rd January, 1868. 

25. Printinc Macutnes, &c., James Dellagana and Bartholomew Delagana, 

. Shoe-lane, London.—3rd Janvary, 1868. 


Notices of Intention to Proceed with Patents. 

2880. Taps or VaLves, James Houghton, Salford, Lancashire.—21st August, 
1874. 

2894. Lamps or LANtERNs, &c., David Hulett, High Holborn, London. 

2900, PRoPELLERS, Nicholas Demetrius Spartali, Liverpool.—24th August, 
1s74. 

2915. Courtine Hose and other Pires, &c., Frederick Barker Hill, 
Lambeth-road, Southwark, Surrey.—26th Avguat, 1874. 

2934. Savinc Lire at Sea, James Noad, St. Mary’s-road, Plaistow.—27th 
August, 1874. 

2941. ARMING or EmBossinG Presses, Charles Gowans, Glasgow, N.B.— 
28th August, 1874. 

= Se METALLIC ALLoy, Louis Victor Léniav, Place de la Bourse, 

aris, 








2958. EMBROIDERING or Sewinc Macutnery, Alexander Easton William 

ae Pritchard and Samuel McGaw, Glasgow, N.B.—29th August, 
S74. 

2966. FLoorinc Cramps, George Cheadle, Wolverhampton. 

2073. SMOKELESS Combustion of Sotip Fuven, Felix Blazicek and Georg 
Wilhelm Moritz Bauer, Vienna.—3lat August, 1874. 

2078. Meratitic Packines for Pistons, &c., John Johnson, 
Broughton, near Manchester, and Edward Andrew, Manchester. 

2982. Dyrrnc Materiats, Albert Sauvée, Parliament-street, Westminster. 

—A communication from M. César Corron. 

2989, EXTINGUISHING Fire, &c., John Kissack Joshua Foster, Horbury.— 
lat September, 1874. 

3001. Carpinc Cotton, &c., John Henry Kenyon and James Kenyon, 
Blackburn. 

a008. = <mg ews, John Burgess and Albert Fenton, Birmingham.—2nd 
September, 1874. 

3021. SteartNe, William Morgan-Brown, Southampton-buildings, London. 
—A communication from Edward Bastie.—3rd September, 1874. 

3027. Loar SuGar, George Martineau, Mincing-lane, London. 

3046. WHEELS for Rartway CarriaGes and Wacons, William Robert Lake, 
Southampton-buildings, London.—A communication from Edward B. 
Meatyard.—4th September, 1874. 

3052. STEERING Snips and VesseExs, William Lister, Pitt's-street, Hylton- 

road, Sunderland.—5th September, 1874. 

3091. Pocket Apparatus for MARKING, EMBossING, or SEALING, Josiah 

7 Lawrence and Samuel Lawrence, Birmingham. 

3096, FLESHING or Scrarinc Hrpes or Skins, John Henry Johnson, 
Lincoln’s-inn-fields, London.—A communication from Laurent Breval. 

31 ay Se pte —" 1874. 

vise. TREATING HUMAN ExcreMeEnt, &c., Bridge Bs ) D 

_ near Bradford.—11th September, 874. sl akan ee 

3148. Preparine the Surraces of Cuina, &c., to Recrive METALLIC 
Deposits by Evecrro-CHEMIcAL Action, William Morgan-Brown, 
Southampton-buildings, London. — A communication m Eiley 


oy eansen.—lith September, 1874. 
3198. TittING CoaL Wacons, &c., William Robert Lake, Southampton- 
» London.—A communication from James Watson Upsom. -- 


buildings, 
: 18th September, 1874. 
“. DesTROYING or Decomposinc the Noxious Gases given off from 

ie ety Owen Bowen, Lombard-street, London, and Ambrose 
s40a a oal Exchange, London.-—28th September, 1874, 

Thon anne, FueL, Thomas Edward Heath, Thomas Evens, and 
3548. Bony ward Heath, jun., Cardiff. —8th October, 1874. 

Upper eae Corsets, Charles Francis Walter Joyce, Market-place, 
sont" folioway, London.—15th October, 1874. 

1874. OLLING Ratzs, &c., William Brown, Smethwick.—22nd October, 
3853. DisTitLep Water, William Robert I 3 4 

. ake, Southampton-buildivg¢s, 

re —A communication from William A. Lighthall 71h Nov va 

= Brast or Sunes Furnaces, Charles Edward Darby and Jonathan 


reen, ’ 
3861. FLoun-pREssine M. 
Neill, Belfast. —per Noumter see” Armstrong and Robert Hamilton 








Lower 








communication from Harry Mann Jenkins and Henry Baylis. —23rd 
December, 874. 

4456. Grates for Furxaces, Henry Ryder, Massachusetts, U.S.—28th 
December, WTA. 

4404. Stipe Vatves of Steam Enoines, George Haseltine, Southampton- 
buildings, London.—A communication from Samuel Frederick Hodge. 
—-20th December, 1874. 


All oy having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such applications 
at the office of the Commissioners of Patents within twenty-one days of 
its date. 





List of Specifications Ppt during the week ending 
26th January, 1875. 


3101,* 4d.; 1609, 10d.; 1658, 10d.; 1695, 8d.; 1704, 1s. 4d.; 1706, 26.: 1717, 
d.; 1721, 1s.: 1724, 1s, 2d.; 1726, 8d.; 1728, 1a. Gd.; 1741, LOd.; 1755, 10d.; 


1773. Is.; 1777, Is. 2¢.; 1778, 84; 1781, 8d.; 1784, 1s. 6d.; 1791, 10d.; 1793, 
Is. 2d; 1797, 6d.; 1801, 1s.; ISL1, 10d.; 1813, 8d.; 1818, 10d.; 1819; 3d.; 
1823, 10d.; 1824, 1s.; 1825, 4d.; 1826, 4d.; 1527, Is. 64.; 1828, 4d.; 


1829, 4d.; 1831, 10d.; 1882, 10d.; 1833, 4d.; 1834, 10d.; 1836, 4<.; 
4d.; 1838, 1s; 1839, 4d.; 1840, 44.; 1841, 4d.; 1842, 6d.; 1844, 1s. 4d.; 1847, 
10d.; 1848, 4d.; 1850, 4d.; 1851, 4d.; 1852, 8d.; 1854, 8d.; 1855, 8d.; 1860, 
4d.; 1862, 4d.; 1863, 8d.; 1868, 4d.; 1869, 4d.; 1870, 6d.; 1872, 4d.; 1874, 
4d.; 1875, 4d.; 1876, 4d.; 1878, 8d.; 1880, 4d.; 1881, 44.; 1883, 4d.; 
6d.; 1896, 6d.; 1901, 4d.; 1904, 6d.; 1923, 10d.; 1924, 8d.; 1925, 1s.; 1943, 
2s.; 1988, 10d.; 1990, Sd.; 3274, 2s. 6d. 


«* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding Is. must be 
remitted by Post-office Order, made payable at the Post-oftice, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty's Patent-office, South- 
ampton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 


2129. Brakes, 7. W. Miller, Blackheath.—Dated 19th June, 1874. 

It consists in the employment of the ordinary buffers of railway carriages 
or other similar appliances acting as buffers as a means of actuating 
the brake blocks. 

2180. Packine ror Steam Borters, &c., G. F. Hammond and D. Morgen, 
Leeds,— Dated With June, 1874. 

This consists of a seamless ring burnt together at joining preferably of 
lead, but other metals combined or separately of a soft and ductile nature 
may be used. No white lead or any other substance generally employed 
in making steam-tight joints is necessary with this invention. 

21381. Tyre-Writixc orn Comprostve anp Pristine, A. Barlow, Packen- 
ham-street, Groy's-inn-voad, London.—Deated 19th June, 1874. 

This invention is designed te produce a simple and efficient machine 
whereby compositions or writings, and copies of writings may be rapidly 
produced upon paper or other material by the operation of the fingers on 
suitable keys or finger pieces, and a plate or board, thereby obviating the 
use of pens or pencils, and insuring greater clearness and accuracy than 
by writing in the ordinary way. The invention relates in the first _— 
to the use in combination of a sliding impression table or paper holder, 
type or printing surfaces carried by a prismatic or other carrier arranged 
to be locked in position as required, an inking device, and a lever con- 
nected to the frame of the said carrier for adjusting its position, the 
extent of motion of such lever being regulated by keys or finger pieces 
which are marked to correspond with the printing figures or letters 
The invention furthermore relates to the adaptation of a lever and con- 
nections in conjunction with the sliding table or paper holder, type 
carrier, and locking apparatus, so that by the movement of the said lever, 
the several operations aro performed of moving the table or paper holder 
into proper position for — locking the type in position opposite to 
the surface to be printed, pressing it against the said surface, and effect- 
ing the impression. 

2184 MarkiNe or Scorinc Games, T. Ollis, Liverpool.—Dated 1th June, 

874. 

The apparatus consists of a dial for each player marked with divisions 
according to the number to be played for, and provided with a rotating 
pointer to score the puints made, worked by a handle. A bell is sounded 
at the end of each game, viz., when the pointer has made the circuit of 
the dial, and further rotation is prevented bya stop. A registering 
apparatus is also connected with the pointer spindle for recording the 
number of games played. 

2135. Jvusvees anv Conrectionery, FE. Hawker, Lee.—Dated 19th June, 

874. 

The improvement consists in coating, covering, or incasing jujubes or 
gum ae of all kinds, as also boiled sugar goods or confectionery, with a 
solution of gelatine or of isinglass or fish gelatine or compounds of the 
same, whereby they are rendered unalterable from age, are no longer 
liable to stick together, retain their full flavour, and may be sold in a 
much softer state than hitherto. 

2136. TransrorTING PASSENGERS AND MERCHANDISE ACROSS STRAITS, 
&c., H. D. Muirhead, Carnon-astreet, London.—Dated 1th June, 1874. 

The invention consists of a long platform or bridge supported on 
wheels travelling on rails or other ways on the bed of a river or other 
channel, the motive power for working the bridge being located either 
thereon or on shore, and applied to wire ropes or hawsers stretched across 
from shore to shore. 

21388. Maxine Nets, W. R. Lake, Southampton-buildings, Lowlon.—A 
communication from B. Arnold, East Greenwich, U.S.—Dated 1th June, 
1874. 

This invention relates to a machine which has a series of flat stationary 
bobbins. Also a series of hooks corresponding in number with the flat 
stationary bobbins. The inventor combines two bars, one having a row of 
pins in its edge, and the other bar having on its edge a row of longer pins 
with holes or eyes in their outer ends to form loops of the twine. Two rolls 
are geared together for operating them to feed the netting or twine 
through the machine; he employs a roll with staples through which the 
twine passes ; a guide plate with vertical slots is placed between the pin- 
bars ; he employs a series of points to open the loops of twine ; he combines 
with the above parts suitable devices to give the proper motions to the 
same. 

21389. Fastener on Biever ror Tickets, &c., J. H. Small, Buffalo, New 
York, U.S., and T. H. Coz, Ellesmere-terrace, London.—Dated 19th June, 
1874. 

The object of this invention is the securing together of a number of 
tickets, cards, and other like articles in such a manner that they may be 
readily detached and the number detached or delivered may be readily 
and accurately ascertained. The said invention is chiefly designed to 
afford the means whereby the conductors of street railway or tramway 
cars and omnibuses may carry the tickets in a corhpact, secure, and con- 
venient manner and with those of each kind or denomination separate 
from the others, so that the number thereof delivered to the passengers 
during any day or part of a day or other time may be always accurately 
ascertained. 









2140. Currinc Parer AND oTHER MATERIALS, A. Browne, Southampton- 
buildings, London.—A communication from B. Truchot, Paris.—Dated 
19th June, 1874. : 

The feature of novelty of this invention consists in an improved machine 
for cutting paper and other materials wherein the knife or blade receives 
a parallel ting motion similar to that of the connecting rods of 
locomotives by being fixed to two wheels which receive a rotary motion 
from a worm or otherwise. 


2142. Artirician Fuets, C. Kingsford, Fulham.—Dated 20th June, 1874. 
This invention relates to mix slacks of various , coke, 
or carb terials, with d or other bydraulic cements 





in suitable manner and proportion. Also to treating artificial fuels with 
coal tar, common pitch, asphalte, or other bituminous substances dis- 
solved in hydrocarbon or mineral oil. 

2144. Hor Air Stove, L. Deport, Lvoas.— Dated 20th June, 1874. 

This invention consists in arranging around the cylinder enclosing the 
fireplace and ash-box of the stove, between it and the surrounding pipes, 
as well as around these latter, a series of double or duplex pipes, made by 
rolling or coiling sheets of iron upon themselves, the double or duplex 
pipes encircling the central cylinder being separated from each other by 
sheet iron plates, to which and to the cylinder they are riveted at certain 
points of their circumference. 

2145. Sucruartes or Sopa anv Potassa, 7. Robinson, Widnes 
June, 1874. 

This relates to Messrs. Hargreaves and Robinson's direct-action method 
of mammfacturing sulphates of seda and potassa, and consists, First, in 
connecting the chamber containing finished chloride into the condensing 
tower so as to draw off obnoxious gases. Secondly, when a fan is used te 
draw gases through the chambers in employing bearings at a distance 
from the fan chamber, keeping the said bearings cool by liquid, and 
admitting the ses by preference through the eye only. Thirdiy, in 
constructing converting chambers with an internal air pipe for coolin r 
the sulphate. Fourthly, in enclosing the internal pipe mentioned under 
the above third head in a second pipe or structure so as to surround the 
sid pipe by an annular space. Fifthiy, in connecting the said internal pipe 
or annular passage to the chitaney orartiticial draught producer, Sixthly, in 
connecting the internal pipe mentioned under the above third and fourth 
heads with the space in or over the cylinder and flue covers. Seventhly. 
in hanging the carrying grids by hinge-like extches to the internal pipr 
mentioned under the above third and fourth heads, and supporting the 
outsides of the said grids by props. Eighthly, in forming the internal 
pipe mentioned under the above third and fourth heads with flanges at or 
near its top, so as to support the cylinder and flue covers 
2146. Looms ror Weavine, N. Robinson end To Hied, Bradfor 

20th June, IST4. 

This relates oy lly te the weaving of “reps,” or goods requiring 
a varying supply of warp. Two or more warp beams are used and 
actuated so as to cause one beam to give off more warp than the other 
2147. Weavisc, 6. Hodson, Bradford, and J. Browlley, Menton, Yorkshi 

Dated 2th June, WTA 

The object of the invention is to afford facility for the regulation of and 
the obtaining uniformity to the tension or weight to the healds in weavin ; 
For this purpose the lower parts of the healds are connected to tw o 
levers which are so connected that when the weight is most required th: 
whole of it is on, and when the least is required it is cased to such t point 
as to keep the healds steady. These levers work on centres or studs and 
against cach other, and relieve each other when and to the extent desire d 
Or according to another arrangement, a single lever or two levers havin g 
an enlarged weighted end, working on a centre or stud, may be « mployed 
capable of being so regulated as to vary the weight according tu the weight 
required. 

2150. Drvixc axp BumaiisG Woon, F. Moore, Trowbridge 
June, 1874 

The object of this invention is to dry wool after it has undergone the 
washing process. By means of the iuvention the drying operation is 
effected in a more expeditious way than by any plan now in use, and by 
combining the Sani with it, the wool is freed from any dust that may 
be left therein after washing. By the one operation the wool is rendered 
fit for manufacture without going through any further dusting process 
2151. Portas_e Borrie-noiper, J. N. Meppin, Qeeen Victoria 

Landow Dated 2th June, 74 

The novelty of the invention consists in providing wine bottles with a 
portable holder forming a platform below and a clasp ring above, both of 
which are made in duplicate halves connected by a split-handle and hinge 
joints, se that a bottle when placed on the open platform, will when the 
handle is closed be firmly retained thereon. 

2162. Horine Tursirs, W. Beckwith, Bedale. —Dated 20th June, STA 

This invention relates to improved arrangements of machinery for 


Dated 2th. 





Dutedt 


Dated wth 


atvert 








hoeing turnips and other similar crops by means of a retary or vibrating 
cutter. For this purpose the hind wheels of the machine give motion to 
bevel wheels to actuate a shaft on which a rotary cutter ix mounted 
transversely to the furrow in order to cut or hee out the young plants 
and leave tufts, the cutter being formed in sections with open spaces 
between them. The draught is so arranged that the horse or other 
animal is placed on one side of the centre of the machine so as te walk 
between the furrows, levers being so arranged as to adjust and compen 

sate the sideway action upon the frame and axle of the machine Th 

machine is for one or more rows. In double rows the horse walks in the 


furrow in the centre of the machine. These machines are made with 
shafts, if required the bevel pinion and shaft will move sideways, so as 
to cut the turnips or other crops in uneven rows or broadcast, and are 


worked by a lever. The turnips can be left in tufts any distance required 

by means of a large cogyged whee 

2153. Rowiuisc Minis, N 
brough.— Dated 20th June, S74 

This invention relates to improvements in rolling mills or machinery 
for rolling iron and steel wire or other like sections of rolled iron or steel 
For this purpose a wrought iron carrying bar is arranged below the rolls 
so as to work inaslide with brass bearings to carry the bottom loos: 
spindle which rises and falls to suit any diameter of rolls, and can easily 
be adjusted as the brasses wear thinner, until the brasses are worn 
through, thus effecting a great saving in the brass bearings. The chucks 
and brasses for the necks of the rolls are about half the usual size, th: 
brasses being held in the chucks by dovetails which are cast solid on to 
the back of the brass bearing. A brass is pressed down on the neck of 
the bottem roll by a spring, which also presses the chuck and brass up 
against the neck of the top roll. The points of the guides are kept in their 
Proper place by pins or studs which work through a peculiarly formed 
nut; the guides are also held firm by the studs and wedges. The guide- 
box is held firm in its position by bolts and bearers secured in the 
standards, Springs are arranged under the glands of the standards to 
keep the glands perfectly steady. The glands are screwed down so as to 
put a constant weight or pressure on the necks of the rolls. 
2154. Lirmixc axp Lowerine Biocks, W. Matthews, 
Weat minster.— Dated 20th June, 1874 

This specification describes constructing a lewis of two bars connected 
by links like a parallel ruler, the links at the bottom being longer than at 
the top; also using such lewises in pairs and carried by a beam coupled at 
its centre to the lifting chain; — boring two holes inclined to on 
another into a block and inserting a lewis into cach hole, the lewises 
being similarly connected to the ends of a beam, and also being connected 
by short chains to the centre of the beam, which short chains are used for 
withdrawing the lewises. 

2156. Proreccers ror Batuers C. P. Holl isa, Glasgow 
1874. 

The features of novelty which constitute this invention are, First, the 
construction of fin or web propellers, composed of silk or other similar 
material, coated with a waterproof solution and formed like collapsible 
pockets. These are attached to leggings of stout linen or other fabric, 
which are strapped, laced, or otherwise secured to the legs (or arms) of 
the bather, and give him greater buoyancy and speed in swimming, the 
fins, webs, or pockets being so placed upon the legging that when the 
legs are thrust out the fins open and expand, and collapse when the legs 
are drawn in or up. Secondly, the use of flexible webs, shaped to corre- 
spond with the outline of the hand when fully expanded and se fixed 
upon the fingers and hands, that in the act of swinuning the hand per 
forms a similar operation to that of the web-foot of a water-fowl 


2157. Carriace Poe, J. Colverd, Great Torer-atreet, Londoa.—Dated 22nd 
June, 1374. 
The novelty which constitutes this invention consists of an arrange- 
ment by which the heads of both horses can be released by detaching the 
pole pieces from the carriage pole by means of a sliding collar and screw. 


2158. Covetixe ror Ramway Rotiiwwe Stock, J. Bauer, Manchester. 
Dated 2d Jone, WTA 

The invention consists, First, in the use and employment of a drawlink 
securely fastened in a horizontal position, or nearly so, to the draw-hook 
used at present at the end of the draw-bar, or at any other convenient 
shaped end of such draw-bar. On one side of this link a draw-hook is 
attached by a stud or bolt, round which it turns when lifted by a short 
connecting rod, the other end of which is attached to a lever keyed to a 
shaft placed in bearings across the end of the carriage and provided with 
a hand lever on each end. When two carriages have to be connected they 
are brought together until the draw-hooks rising pass over the ends of 
their — links, into which they then drop, establishing the connec- 
tion. hen they have to be disconnected an attendant draws the hand 
levers towards each other, thereby lifting the draw-hooks out of the con- 
necting links and allowing the carriages or wagons to separate. The in- 
vention consists, Secondly, in the use and employment of a draw-link of 
peculiar ~—_ hinged to the end of the draw-bar on each end of the 
varriage. This link is held in a horizontal position, or nearly so, but is at 
liberty to lift in turning round its hinged end. On the other free end of 
this draw-link two hooks, one above and one below, are formed, and in 
the broader part of the link, between the hooks and the hinged end, a slot 
is provided. This draw-link is lifted when necessary by means of a con- 
trivance as described in the first part of the invention. When two carri- 
ages have to be connected they are brought up to each other until the 
bottom hook of one link having passed over the top hook of the opposite 
link, the hooks enter their respective slots in the ———- links, and thus 
establish the connection. The invention consists, Thirdly, in the follow- 
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ing modification :—To the suitably-formed end of the draw-bar on each 
end of a carriage or wagon a booked link is in such manner as to 
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be only capable of horizontal movement round the centre of the hinge 
joint. Behind the hook which is formed on the free end of the link a 
slot is provided ; in the same and near the centre or hinged op a short 
arm is forged or otherwise attached at about right —— to the link, the 
end of this arm is connected to the lower end of a lever keyed upon a 
shaft placed in bearings across the end of the ca above the draw- 
links and provided with fiand levers on its two ends. When two 
or wagons for the purpose of connection are brought up to cach otber, the 
hooks on the ends of their connecting links each other, and then 
enter their respective slots in the opposite links, in which connection 
they are held securely by the weight of the hand levers, which are 
fixed so as to hang vertically, or nearly so. When the carriages 
require to be di ted an attendant draws the ends of the hand 
evers towards each other, whereby the hooked connecting links are dis- 
chyaged and allow the ca 2s or wagons to separate. 

2159. Low-war ALARM or AvTomaTic WATER-FEEDER, J. Partridge, 
Pelsall.—-Dated 22nd June, 874. 

The inventor fixes within the boiler a valve so arranged with a lever 
and float as that upon the descent of the float below a certain point the 
valve is opened. ris action is obtained by placing the fulcrum between 
the valve and the float. A pipe communicating with the said oo 
from thence to the outside of the boiler, and is left open or provided with 
a steam whistle, or is made to communicate with the sn oped A 
weight or spring is used to assist the steam in keeping the valve to it 
face when the apparatus is used as an automatic water-feeder. Fine wire 
gauze is used to protect the valve in cases where the water holds much 
svlid matter in suspension, A cock may be used instead of the valve 
before mentioned. 

2160. Preservation or ArvicLes or Foon, B. Hunt, Serle-street, Lincoln's 
inn.—A communication from A, F. C. Reynoso, Paris.—Dated 22nd Jnne, 
1874. 

The object of this invention is to preserve animal and vegetable matters 
intended for food from decay, and the invention consists of the following 
processes :—First, the preservative action of a low temperature bined 
with gas or gases compressed to several atmospheres ; Secondly, the pre- 
servative action of a ln temperature bined with a perfect vacuum 
or simply with a diminution of pressure and a modification of the atmo- 
sphere which surrounds the matters intended to be preserved. 

2163. Sewinc Macuines, I. Lomas, Over Darwen.—Dated 2ad June, 
187. 














S74. 

This consists, First, in the construction and use of a self-regulating 
thread controller, varying in its action on the thread with the varying 
thickness of the material. Secondly, the construction and use of appa- 
ratus designed for controlling slack thread, and for taking the slack on 
one side of the needle when the loop for the shuttle is formed. Thirdly, 
the construction and use of apparatus designed for regulating the tension 
on the needle thread for varying thickness of material, and for varying 
the amount of slack thread. Fourthly, a more easy and convenient way 
of carrying the shuttle. 

2164. Wert-winpinc Macuines AND SuHvtrites FoR CARRYING THE 
Cops, A. C. Headersov, Southam pton-baildings, London.—A_ communi- 
cation from P. L. Welle and A, P. B. Tebetious, Povis.—Dated 22ad 
June, UT4. 

The First part of the invention consists in a helical distribution or 
winding of the shoot or weft threads in forming the cops or bobbins for 
the shuttles. The Second part relates to the shuttles for carrying the 
cops, which latter by reason of the helical superposition of one thread on 
the other (effected by the winding) the unspooling takes place from the 
centre ; by this means a much greater quantity of thread can be placed in 
the shuttle than hitherto, the carrying capacity of the shuttle being 
ureatly increased as the use of an axis to the cop and adjuncts is dis- 
pensed with, with the advantages of prevention of rupture and snarling 
of the thread, and without an increase in the dimensions or weight of 
the shuttle. The machine consists of a frame disposed and adapted in 
accordance with the number of cops or bobbins to be produced at the 
same time, and supports the governing shaft and its pulleys on pedestals ; 
conical gear wheels actuate similar —, which are mounted on the 
shaft of two plates, which by aid of two small shafts transform their 
circular movement to a rectilinear up-and-down motion on two rods or 
bers sliding in guides and supporting the ends of a cross-bar bearing the 
thread guide. The bars alluded to are furnished with slots which admit 
of varying the height of the cross-bar, the approach and withdrawal of 
which is also capable of regulation, and the course of the bars may be 
varied to a certain extent by displacing the heads of the two small shafts 
in the apertures of the plates above mentioned. On the governing shaft 
a loose pulley is keyed, which by a crossed band or strap imparts motion 
to the vertical pulley the axls of which is pierced with a rectangular 
aperture for the passage of a shaft of the same section surmounted by a 
knob to facilitate its adjustment and removal ; this latter shaft serves as 
axis to a special piece of hard, tongh wood, supplied with cavities for in- 
suring the drawing of the thread to form the cop ; it turns and is main- 
tained in a species of funnel fixed to the frame. Thus the helical distri- 
lution of the thread in forming the cops is produced by the combined 
action of an up-and-down movement imparted to the thread guide, and a 
rotary motion given to the wooden piece above referred to, The shuttles, 
which are closed by a lid of a concave section transversely, coincide with 
the form of the cop, which latter is held in position lengthwise by a pro- 
jection in which a glass plate is set, acting as guide to the thread before 
it passes out through a circular eyelet. 

2165. Sewinc Macuines, P. Sarkiasion, Povis.—Dated 22nd June, W874. 

These improvements in sewing machines consist in a particular con- 
struction and arrangement ef the cams and levers operating the cloth 
feeder, in a combination of regulating screw, lever arm, and cam for 
regulating the stitch, and an arrangement by which the tension on the 
thread is regulated according to requirement. 

2166. Burners ror Lamps, H. Defriex, Hovndsdliteh, London.—Dated 2nd 
June, 1874. 

These improvements consist in constructing « burner with two or 
more circular, conical, and concentric wick cases or holders, whereby two 
or more circular concentric flames are produced by means of a single flat 
wick within each case ; and in placing the buttons or knobs raising and 
lowering the two or more flat wicks upon spindles one within the other, 
so that they may be grasped together to raise the wicks simultaneously 
or be used separately. 

2167. Corovr Pristine, J. Jawes, Sechsorde-stveet, Clerkeniell.—Dated 
22nd June, WTA. 

This invention consists in producing the brilliant effects heretofore ob- 
tained by the employment of tinsel and coloured tinfoil, in a simple and 
inexpensive manner. The desired letters or devices are printed on any 
suitable surface with printers’ ink, and gold or silver, or other suitable 
metal or metals then placed thereon, either in leaf or powder. Any suit- 
able transparent colours are then printed or laid on the metallic surface 
thus produced. 

2169. Iniumixatine Gas, Wo R. Loke, Southampton-buildings, London.— 
A communication Jrom W. Harkness, Proeidence, US.—Dated 22nd June, 
1874. 

The object of the said invention is the production of illuminating gas 
by decomposing steam and uniting the resulting gas together with the 
yases given off by red-hot coal, when the steam is passed through it with 
hydrocarbon vapours, by which a permanent or fixed gas of high illumi- 
nating power may be produced at a very cheap rate. 

2170. Empvoyine CoLovurep Licuts ror SIGNALLING, If. J. Doty, Bury, 
atreet, St. James’,—Datec ad June, 74. 

This invention describes « ethod of rotating coloured lights at sea, 
either in one direction, or alternately in one direction and then in another, 
for the purposes of signalling. 

2171. Macuinery ror Curtine Coat, J. Euglesham, Kilmarnock, and 
I. Rigg, Bonnyriga.— Dated 22nd June, 1874. 

This invention mainly consists in the following :~-The framework of 
the machine with driving gear is mounted on frames or runners on each 
end mounted on wheels, and is attached to said frames or runners by 
longitudinal bars from end to end under machine to which are attached 
screws, Wheels, or pinions for purpose of setting machine at any angle 
required. Applying revolving cutters fixed to a revolving disc or plate, or 
attached to an endless chain, so as to reduce friction. Also the use of 
motive power by endless chains, belts, wire, or other ropes, so arranged 
that same can be utilised for haulage, also the use of other motive power 
if desired. 

2172. Pix-tock Sarery Fasteners ror Evecrropes anp Faprics, I. L. 
Pulcermucher, Regent-atreet, London.— Dated 22nd June, 854. 

This consists of a plate formed with a slot having at one end a grooved 
tongue, the other end being also grooved and holed for the reception of 
the head of a pin, the point of which is pocketed in the tongue, and the 
~y in the hole to lock it in place, the fabric projecting through the 
slot. 


2174. Locks anp Latcnes, W. Titley, Wolverhampton.—Dated 23rd June, 
1874. 


The novelty of this invention consists in using a spring detent to hold 
hack the catch bolt of locks or other door fastenings flush with the face 
of the lock, the said spring detent having a slight jection or striking 
face, which in closing the door comes in contact with the striking plate 
or its equivalent and releases the bolt, which then enters the corre- 
—ae recess for receiving it, whereby the inventor is enabled to 
dispense with the ordinary bevelled ends of the catch bolts and the noise 
consequent on their action. 


2175. Roapways, A. Dunn, Southwark-street, London.—Dated 23rd June, 
1874, 








. 

Flagstones are laid with mortar or cement upon the ground, and u 
these flags, cubes or pitch stones are bound by a wash of bh draniic 
cement ; the whole, when solidified, forms a roud over which the heaviest 
trafic may pass, 





2176. Dravcut APPARATUS FoR STEAM ENGINES, W. BE. Gedge, Wellington- 
ym Strand.—A communication from A. Chevalier, Paris.—Dated 23rd 
une, 1874. 

This invention relates to an apparatus for increasing the draught in 
the chi 8 of steam engines, whether stati y or | tive. The 
principle of the invention is the production of an escape of steam in an 
oblique direction within the chimney of the fireplaces of all kinds of 
generators by means of an open-mouthed tube with a conical piece held 
in the centre of this open mouth. 


17. Automatic Courtine, J. Henckel, Manchester.— Dated 23rd June, 
S74. 








The features of novelty in this invention consist in coupling railway 
carriages and wagons together by an automatic coupling consisting of an 
arm mounted on a horizontal pin upon one carriage and formed at its 
extremity with a double hook, which when pushed between spring 
cheeks similarly mounted upon a horizontal pin on the other carriage, 
causes such cheeks to open sideways in order to allow the double hook to 
pass suitable projections, which instantly close behind the double hook 
and so effectually couple the carriages her, the uncoupling bei 
effected by means of horizontal rods connected to the double hook an 
spring cheeks, and capable of being operated by a hand lever. 

2179. Inpuction Comms, R. H. Courtenay, Deyrick-road, Claphaw 
Junction.—Dated 23rd June, 1874. 

This invention consists in the manufacture of induction coils composed 
of a series of alternate sections of soft iron and of copper. 

2180. SuarinG CLay on Simitar Materiats, A. W. Buchan, Portobello.— 
Dated 28rd June, 1874. 

This invention relates to the addition of apparatus to a potter’s wheel 
to give facilities for applying longitudinal bined with rotating move- 
ments when shaping articles of clay or similar materials on the wheel. 
2181. Ozone anv Azortic Acip, B. Hunt, Serle-street, Lincoln's-inn-flelds, 

—A communication from A. F.C. Reynoso, Paris.—Dated 2rd June, 1874. 

Preparation of ozone. The fundamental principle of nevelty in the 
preparation of ozone sists in operating upon oxygen gas compressed to 
several atmospheres. Electric sparks are partes to pass through the 
mass by means of particular arrang ts which i the surfaces 
and multiply the number of the electric sparks. The apparatus is com- 
posed of a vessel capable of resisting great pressure. The electric sparks 
are disengaged between two conductors terminated by several points 
placed at suitable dist. Pr tion of azotic acid and azotates by 
means of compressed air. Air is compressed to several atmospheres 
above water, or alkaline bases, or carbonates, and through the same are 

vassed electric sparks produced by means of a Ruhmkorff coil placed in 
communication with an electro-magnetic machine moved either by 
hydraulic power, the wind, by compressed air, or otherwise. The sparks 
will be disengaged by points or systems similar to those above men- 
tioned with regard to ozone. 
2182. Brake, M. J. Roberts, Bath.—Dated 23rd June, 1874. 

This provisional specification describes a brake ne of a pulley 
with a periphery having an elastic or other surface which will give suffi- 
cient grip or bite, and of a cord, band or chain passed over the pulley, one 
end being fixed, and the other loose and sometimes weighted. This 
brake allows the pulley to rotate freely in one direction, but offers con- 
siderable resistance to rotation in the other direction. 

2183. OreratTING upon oLp Rattway Rats anp Rat Enns, G. W. 
Dyson, Tinsley, and BE. T. Ward, Attercliffe.—Dated 23rd June, 1874. 

Old rails or rail ends are slit along the centre of the web, so that the 
same quantity of metal is left at each side of the slit. The head portions 
of the rails or rail ends are then rolled separately into long lozenge or kite 
shapes previous to rolling those pieces into square or flat bars, the shape 
of the rolls corresponding. 
s08 MILLSTONES FOR GRINDING, J. Aubin, Paris.—Dated 23rd June, 

874 














This relates to improvements on Patent No, 2862, of 1864, and consists, 
First, in pes a vibratory motion to the sifting boxes. Secondly, in an 
additional sifting to remove the smaller particles which escaped the first. 
And, Thirdly, in a new method of constructing the stone by forming the 
blank spaces in it by means of rays of wood or other material. 


2185. Pumps, P. Gamboni, Harley-street, London.—Dated 23rd June, 1874. 

This invention consists of pistons having bags on one or both faces 
working loosely in cylinders containing liquid or air under pressure to 
avoid surface friction. 

2186. Recisterinc THE Work Done By Venicies, W. Jones, Manchester. 
-—Dated 2rd June, W974 

This invention consists in using the motion of the conveyance to effect 
a marking upon a travelling strip of paper. r 
2187. Bac ror Puospnates, SALTPETRE, GUANO, &c., B. R. Crosdale, Phila- 

delphia, U.S.—Dated 2rd June, 1874. 

The inventor makes the bags of canvas, cotton-cloth, jute-cloth, or 
other suitable textile fabric, and saturates them with hydrate of lime. 
The said bags after being saturated are immersed in oil or in a compound 
consisting of oil and paraffine. 

2188. Parerinc on Makinc up Pins, A. M. Clark, Chancery-lane.—A 
communication from EB. Baillet, Paris.—Dated 23rd June, 1874. 

The improvement consists in perforating, in lines, the strips or sheets 
of paper or card in which pins are stuck, so as to facilitate the detach- 
ment of any portion of their number. 

2189. AsH Cioset, G. Willete,"R. J. Harris, and J. Lund, Worthing.— 
Dated 24th June, 1874. 

It consists of an earthenware cistern fitted with a galvanised iron soil 
pail, a cast iron pipe at a quick angle connecting it with the outside; on 
the top of this pipe and nailed against the wall is fitted a cast iron hopper 
and sifter, into which the ashes are thrown. On shaking the sifter, the 
smaller particles fall down the pipe on to the soil in the pail; the sifter is 
then lifted out and emptied of the cinders, which can be reburned. The 
— is covered to prevent rain getting in; it is also proposed to fit it 
with a lever and valve to allow of a certain portion of ashes being 
delivered every time it is used. 

2190. Vipration 1x Venicies, C. Brakell, Manchester.—Dated 24th June, 
874. 


This invention relates to the deadening of jars and vibration in wheeled 
vehicles by interposing between the axles and the springs or between 
the springs and the body, or in railway carriages between the draw bars 
or the buffer boxes and the framing, or between the framing and the 
body, pieces of caoutchoue or other elastic material of like character 
enclosed in boxes which are attached to the one part of the vehicle, and 
inserting into and embedding in the elastic material the heads of bolts or 
T ends of brackets attached to the other part of the vehicle, so that there 
i metallic or unyielding connection between the one part and the 
other. ; 

2191. [now Pites anv CoLumys, J. Westwood and R. Baillie, Isle of Dogs. 
—Dated 24th June, 1874. 

The junctions of the piles or columns are fastened together by means of 

—— and cavities respectively corresponding without the aid of 
bolts, and the junctions are strengthened by means of an internal flan 
on one member of the junction fitting inside a thickened portion of the 
= = column so as to obtain increased substance at such part of the 
unction, 

2192. Governors, W. Hayhurst, Manchester.—Dated 24th June, 1874. 

This invention relates to the construction of governors for regulating 
the speed of marine and stati 'y steam engi in such a manner as to 
dispense with the use of balls or weights, and to enable the governor to 
work with the same facility in any position. 

2193. Vatves anp Ports ror Compounp Steam Enaines, J. N. Coxon, 
Hackney.— Dated 24th June, 1874. 

The specification of this invention describes so constructing and 
arranging the valves and ports of compound engines that the steam from 
the high- ire cylinder exhausts right through its slide valve and 
through the division plate of the two cylinders, in which are formed 
ports opening direct into the steam chamber of the expansive cylinder, 
the admission of steam to the latter cylinder being governed z a valve 
of ordin construction. If preferred, instead of ee the steam 
in the high-pressure cylinder, at the return stroke, as is wouslly the case, 
the starting valves are arranged so as to open communication to the con- 
denser and thus create a vacuum. 

2196. Bripiinc CapLes To Ancuors, F. R. A. Glover, Brading.~Dated 
24th June, 1874, 

This invention consists in bridling the cable to the shank of the anchor 
in such a manner that when the pendent or lowermost fluke strikes the 
— the bridling connection between the cable and the shank will be 

broken, and the cable will be left free to drag on the anchor by the 
shackle as usual. 





suitable pressure, after which the screw is “cured,” while in the mould 

by means of heat. 

2200. Wueeis, A. M. Clark, Chancery-lane, London.—A communication 
Jrom B. Cailloux, Paris.—Dated 24th June, 1874. 

This invention consists of an endless travelling railroad for the wheels 
of all kinds of vehicles to run on to diminish the tractive force required 
to draw the same. The railroad is composed of short sections of flanged 
rails jointed together and hung on the wheel, so as to lay itself on the 
ground in front thereof as it advances. 

2201. Bricks, &c., Macninery, F. Wirth, Frankfort-on-the-Maine.—A 
Sn ~-aaaraaaan JSrom G. Boudriot, Hagen, Germany.—Dated 24th June, 


The novelty of this invention consists, First, in the application of an 
endless chain of travelling buckets or elevators, which convey untempered 
or rough clay to the action of a mixing or tempering mill, and which succes- 
sively cleanse themselves when returning to receive a fresh supply of clay. 
8 dly, the peculiar arrang t of a series of lanes i ives and 
rakes working in a receptacle in which the untempered clay is placed, 
the action of which extracts all stones and roots therefrom, and prepares 
the clay for its subsequent formation into bricks. Thirdly, the tem 
- Ae forced down a funnel into a series of moulds, which are inter- 
mitten 
provi 





tly and successively presented for filling ; pressure rollers being 

for confining and pressing the clay into the moulds. Fourthly, 

the contents of each set of moulds is subjected to a sprinkling of hot- 

sand, which absorbs al! superfluous moisture and prepares the bricks for 

being expelled. Fifthly, the moulds thus sanded are with the stoppage 

of the moulds presented to the action of a series of pushers, which place 
the bricks on travelling carriages for conveyance from the machine. 

2202. InpicaTors For Venictes, W. Macpherson, Manchester.— Dated 

24th June, 1874. 

The features of novelty in this invention consist in applying to cabs 
and other public vehicles a clock provided with a stop action, 
such 4 action being controlled by a_ self-locking mework 
arranged beneath the usual upholstered work of the seat of the cab or 
other vehicle. Upon a passenger taking a seat, the stop is withdrawn by 
the depression of the framework, and the clock commences to record the 
time. By observing the time on entering and leaving, the passenger can 
tell the amount of fare due to the driver, and the aggregate of the time 
during the day will enable the proprietor to know the amount due to him 
from the driver. 

2204. Frames ror UMBRELLAS AND Paraso is, J. R. Hayes and J. Sowmer- 
set, Manchester.—Dated 25th June, 1874. 

The principal feature of novelty in this umbrella and 
that it is made in separate parts, in such a manner (wires and rivets 
being dispensed with) that any of the ribs or stretchers can be removed 
and replaced at any time without unmounting or disturbing the other 
parts of the frame ; and thus repairs can be easily and rapidly effected 
without the aid of skilled workmen. 

2205. Steam Generators, W. H. Northcote, Notting-hill, London.—Dated 
25th June, 1874. 

A combination of circulating tubes forming the heating surface with a 
flat-stayed chamber vrovided with faced joints. 

2206. BEARINGS FoR AXLES AND SHarts or GuN CARRIAGES, WAGONS, 

., F. Wirth, Frankfort-on-the-Maine.— A communication from K. 

Kleinpell, Rothhaus, Germany, and L, Dramburg, Raincy, near Paris,— 
Dated 25th June, 1874. 

This invention has for its object the reduction or neutralisation of 
friction and concussion, and is applicable to all kinds of axles and shafts. 
It consists in the employment of two circular discs centrally, through 
which is passed a pin or pivot, the adjacent surfaces of the said discs 
having concentric channels or grooves therein, in which balls are placed 
free to run in said grooves, and one of the discs is fixed to the central 
pivot and the other is movable, or they may both be movable. In con- 
nection with the wheel running on a shaft, or with a shaft free to move 
in its bearings, a bevel wheel is employed gearing with a bevel on the 
movable disc. 

2207. DisconnEcTING THE TENDER AND ENGINE FROM TRAINS, R. Well- 
work, Rochdale.—Dated 25th June, 1874. 

This invention consists in applying to the backs of the tenders of loco- 
motive engines hooks capable of being disconnected when there is an 
impending collision or for any other necessity, and thus enable the carriages 
of the train to be disconnected from the engine and tender. The body 
or back of the hook, which loosely in a socket fixed to the tender, 
has in it a hole or slot, and central with this hole or slot there is a bolt 
having at one end a rack into a pinion or toothed wheel on a shaft 
having on it a lever, which can be turned by the engine driver or stoker. 
When there is an my collision, or if from any other necessity the 
engine and tender have to be detached from the train, if the lever is 
turned one way the wheel and rack withdraws the bolt from the hook and 
the train is disconnected from the tender, and at the same instanta whistle 
or signal having a peculiar or distinct sound from the ordinary whistle is 
called into action to give the guard notice of the danger and disconnection. 
When the hook has again to be attached to the tender it has simply to be 

in its socket and the lever turned in the reverse direction to bolt 
the hook, and when desired this apparatus can also be applied to the 
engine itself. 
2208. Destroyine Insects, &., A. McDougall, Penrith.—Dated 25th June, 
1874. 

This invention consists in the admixture of the composition described 
in the specification of letters patent No. 2510, 1860, with sulphur and « 
liquid o} ed by washing the oil uced between the spirit or naphtha 
and the pitch in the destructive distillation of carb bst 
with anfalkali ; also in taking carbolic acid other than ‘crude carbolic acid” 
and making it into a paste or composition in a manner similar to that de- 
scribed in the afi d specification, and adding sulphur thereto. 


2210. Breecu-LoapiInG FirE-aRMs AND OrpNANCE, A. M. Clarke, Chan- 
cery-lane.—A communication Jrom A. Thomas-Anquetil and A, Grenev, 
Paris.—Dated 25th June, 1874. 

This invention relates to an arrangement of breech-loading fire-arms 
suited for very rapid firing, a vertically sliding breech-closing block being 
employed, which on being opened or drawn down by the locking lever, at 
same time cocks the hammer, extracts and ejects the cartridge case. The 
sliding breech-block above described is also adapted with some modifica- 
tions to field guns and breech-loading ordnance generally. 

2211. Hoxpinc, Puncuine, RecIsTERING, AND DELIVERING TickETs, J. H. 
Small, Buffalo, New York.—Dated 25th June, 1874. 

Thi ven relates to a simple and convenient apparatus which is 
chiefly designed for the use of omnibus and tramway car conductors, and 
is so constructed that it will hold any number of tickets in such a manner 
that the conductor can promptly take a single ticket therefrom with one 
hand deliver it to a passenger, at the same time punching the ticket and 
registering its delivery, and the amount of money received therefor by 
the conductor. 


2212. Lirtine Sacks, A. W. Tooley, Dunstable.—Dated 25th June, 1874. 
object of this invention is to lift sacks (when filled) into a position 
convenient for moving them into a cart or van or for a man to take them 
on his back in order that they may be carried to any place where they may 
be counted. 
2213. Uxco.ourep anv CoLourep Yarns, W. Kennedy, Belfast.—Dated 
25th June, 1874. 

The object of this invention is so to treat flax and tow sliver or rove as 
to facilitate the production of yarns of any desired colour therefrom 
during the spinning process. 

2214 Crewuerse, Expansion Governors, F. Hawkins and 8. Lawrence, 
Yeovil.—Dated 25th June, 1874. 

An ordinary pendulum governor is used rotated at the same speed as the 
wane ;. one arm is connected to a lever pivotted on the spindle, the other 
end of the lever being a toothed sector gearing into a rack cut across an 
eccentric. This eccentric is not connected to the spindle but slides by V 

ves across a disc or eccentric of smaller throw fixed to the opine. 
e eccentric drives the valves in the ordinary manner. The sector which 
works the rack cut across the back of the eccentric is provided with 
another lever connected by means of a variable spring to the other arm of 
the governor. ‘, 
2215, Lawn-mow1nc Macuine, A. A. Schlesinger, Islington.—Dated 25th 
June, 1874. 

The invention relates to an improved lawn mowing machine, and is 
designed to furnish a machine which shall combine simplicity of construc- 
tion with a greater efficiency for cutting grass under all circumstances 
than has been hitherto obtainable with lawn mowers. 

2216. Biockine Hats, Bonnets, &c., W. Drewett, Luton.—Dated 26th 

une, 1874. 


l frame is 











2197. Gas Burners, H. E. Newton, Coepim, Lowion.—A 
cation from A, T. Welch, Brooklyn.—Dated 24th June, 1874. 

A perforated ring of aluminium is secured at its within a hollow 
burner ring, within which is a deflector to equalise \ 
cylinder fitted at the lower end of the arms to the argand 
removable with the burner from the body. A cylindrical valve wi 
the Pany Seperated Sa om cases, and a friction is provided to 
hold the valve when adjusted. The wire arms ‘he chimney or 
shade are made with a spring 8 bend, and inserted in in a flange 
around the body. 

2199. Screws or VULCANITE OR ANALOGOUS MATERIAL, @. H. Roberts, Bow. 
—Dated 24th June, 1874. 

The invention consists in the employment of a mould formed of a 
number of pieces or cores of metal to form the thread of the screw, each 
piece or core being in the form of the space between two adjacent threads 
or worms, and having a projecting rim or fi oe ons one side 
thereof. The rubber is forced into this by bydraulic or other 


tion relates to improvements in the construction and working 
of the apparatus used for blocking hats, bonnets, and such like articles, 
su them in a steam jacketed mould to the distending action 
an , forced out by hydraulic pressure from a cap placed over 
the mould. This cap is connected to a crank eccentric or cam on a shaft, 
shaft by a hand-wheel the cap can be raised or 

up or down by a stop to it the wheel 

. The shaft may be turned automa’ ly by a turbine or 
water pressure engine which acts when the stop is released. 


2222. Arracnina Door anp orHeR Kwyoxs To THEIR Sprnpies, EF. 
Bdwards and W. Wilkins, Birmingham.—Dated 26th June, 1874. 
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spindle, and renders it incapable of any motion other than that of the 
spindle, except by the application of iderable pressure. 





2224. Hermeticatty CLosinG BoTtrLes oR Vessexs, J. Lilburne, Edin- | 


urgh.—Dated 26th June, 1874. 

A to this invention a cork or stopper is inserted in the neck or 
tube of the bottle or vedsel, and the Soling part of the neck or tube is 
welded over the outer end of the cork or stopper. seuee oo 
2225. Roiiwe Merars, S. Whitham, Wakefield.—Dated 27th June, 1874. 

This invention relates more particularly pparatus which is known 
as “three high system ” to be used for ro! iron, steel, or other metals 
into plates or sheets, though parts of it are ——- to rolls gene- 
rally. The invention consists, First, in the appl ication of a spring or 
springs at the ends of both the middle and top roll, or at the end of the 
riddle roll alone, so as to bear z and lift the said middle roll and 
thereby prevent concussion when the metal sheet being rolled leaves the 
rolls. Secondly, in the application of hoop of iron, brass, steel, or other 
.suitable metal on the ends of the rolls so as to prevent —aeng © Se 
surface of the rolls. Thirdly, in the application of a strap or c’ for 
driving the top roll, ly in cases where the top roll cannot be con- 
nected with and driven by any other motive power, the said strap or 
chain working on the boxes from each end of the top and bottom rolls ; 
and when a strap is used a weighted lever with a pulley is applied to 
take up the slackening of the strap. Fourthly, in making the framework 
or housing of the rolls closed, so as to have a solid mass to offer resistance 
to the side of the neck of the rolls, whereby the lateral motion given to 
the middle roll is prevented and side chocks are entirely dispensed with. 
“The housing is also so constructed that the middle roll can be changed 
without removing the housing from its permanent position. 


2227. Wixpvow Sasu Howpers, R. Fletcher, Derby.—Dated 27th June, 1874. 

A box is hinged to the back of a plate which is let in flush with the 
sash frame; a spring holds the box close to the plate ; the axle of a 
runner turns A. slides in slots in the box sides ; india-rubber is placed 
in the bottom of the box ; the runners turn easily as the sash is raised, 
but wedge themselves fast as the weight of the sash falls on them, thus 
holding the sash where placed. 

2228. Fitrinas ror CARRYING Awimats aT Sea, F. H. Relph, Merton. 
— Dated 27th June, 1874. “ 

This invention consists in having portable stalls capable of being stowed 
away, so that the ship is available for — when not carrying cattle. 
The stalls, when erected, consist of upright posts or stanchions fitti 
into shoes in the upper and lower decks, with side bars, so that one en 
lifts up to allow the animals to be placed in the stalls. At the back 
there is a sliding-bar, and in the front another bar, which is removable 
also. Attached to each stall isa sling or band of canvas, rope, or other 
suitable material, which can be Aen or lowered at any time under the 
animal's stomach, and with little labour. 

2229. Buinp Rouiiers, B. Underwood and W. A. Phipson, Birmingham. 
—Dated 27th June, 1874. 

This invention consists in constructing, applying, and using a spiral 
tube or a solid metallic substance in lieu of the common blind rollers. 
2235. Duptex Te.eorapny, £. Oesterley, Mincing-lane, London.—A com- 

munication from L. Schiwendler, Caleutta.—Dated 27th June, 1874. 

This provisional specification describes what is called a ‘‘ double balance 
method” of duplex telegraphy. It also states the ratios and the magni- 
tudes of the resistances to be employed in the double balance method. 
-Also a method of simultaneous oieamant by means of a tor, and 
the apparatus designated r tor. Also a method of adjustment by 
means of an indicator, and the a paratus designated indicator. Alsoa 
method of automatic adjustment v means of an operator and the appa- 
ratus designated operator. Also a method of adjusting in the battery 
Jranch and special apparatus for effecting it. 

2237. Horse Hoes, &. S. Spencer, Stansted.— Dated 27th June, 1874. 

This specification describes a horse-hoe in which the hoes are fixed by 
«clips to horizontal bars which are themselves held by clips to lever arms, 
the forward ends of which are jointed to the frame ; the horizontal bars 
ure suspended by chains from a barrel, by turning which the hoes can be 
raised or lowered. The wheels are mounted on a long axle, so that they 
an be set in any position desired. 

2242. Renperinc ALKALIEs Caustic, J. Imray, Southampton-buildings, 
London.—A communication from H. Kithne, Magdeburg.—Dated 29th 
June, 1874. 

According to this invention a heated solution of carbonate of potash or 
soda is mixed with quick lime in a vessel so as to render the alkali 
caustic, and the mixture is then run into a lower vessel having an 
opening at bottom covered with a sieve over which is spread a layer of 
gravel and sand; the caustic alkali filters through this layer, leaving the 
«carbonate of lime deposited on the filter. When the alkali has filtered 
through the vessel is filled with water so as to force out the residue of 
silkali held by the deposited lime, and this together with the water is 
then discharged through a flap valve. A number of the lower vessels are 
arranged in combination with one upper vessel, so that each of the former 
receives a charge from the latter in rotation. 

2243. Fitters, G. Bischof, Glasgow.—Dated 29th June, 1874. 








This invention relates to the construction of filters and preparation of | 


In the improved construction of filters a 
clished bottom is provided under the ordinary perforated bottom, sepa- 
rating it from the receptacle for the filtered water. A bent pipe leads 
trom this dished bottom to the exterior, where it is stopped by a cock or 
plug; and a small hole in the bent pipe gives passage for the filtered water 
to the receptacle, the hole being so adjusted in size as to prevent a rush 

«i water through the filter when a quantity is withdrawn from the 

receptacle. The bent pipe serves also to discharge the water used for 

wleaning the filter. The porous balls or slabs ordinarily used for filtering 
ire impregnated with a solution of a salt of iron, and the ferrous oxide of 
iron is precipitated in their pores by impregnating them with an alkali 
ralkaline carbonate. This oxide becomes by exposure hydrated ferric 
oxide, which has a purifying effect on the water, and which may be 
elirectly mingled with the filtering materials. 

2229. Lupricatinc Compounns, B. French, Rochester.—Dated 29th June, 
1874. 

The invention consists in the combination with petroleum or equiva- 
Zent oil of paraftine with other ingredients, also in the combination with 
a-etroleum or equivalent oil of steatite, or soapstone, or French chalk, for 
tue purpose of producing a lubricating compound. 

‘2255. Sucar, B. Hunt, Serle-street, Lincoln’s-inn.—A communication from 
A. F.C. Reynoso, Paris. —Dated 30th June, 1874 

This invention consists in extracting the juice of the sugarcane by first 
entting the cane in pieces by means of a knife, and in then reducing the 
pieces to pulp by means of a rasp, and in then submitting the pulp to the 
<«ction of an ordinary press, by which the juices are separated from the 
pulp; or in submitting it thereto after having mixed with it lime and 
phosphate of lime, or any other matter suitable for causing defecation, or 
in submitting it thereto after having boiled it. 

2259. Hor Brast Apparatus, W. R. Lake, Southampton-buildings, 
London.—A communication fron H. Essex, Meadville, Pennsylvania.— 
Dated 30th June, 1874. 

The object of this invention is to furnish an apparatus for producing 
and supplying a hot air blast for smelting or other purposes. The said 
invention consists in an air heating and forcing vessel, or two or more 
of such vessels, provided with suitable openings for the entrance of cold 
air, for the exit of waste hot air, and for the exit of hot air under pres- 
‘sure towards the place where the ,blast is required. It also consists in 
the construction and combination of parts. 

2271. Suarrentnc Knives, A. M. Clark, Chancery-lane.—A communica- 
tion from 0. W. Taft, Brooklyn, U.S.— Dated 30th June, 1874. 

This invention relates to improvements on the implement for which 


yn«terials for purifying water. 





the inventor made application for letters patent on the 3rd of March, | 


i874, No. 780, and consists in combining the sharpener, therein described 


us composed of long radial blades, with a drawfiled or other comparatively | 


smooth steel; also in attaching the skewer pull to the end of the handle 

+f the implement, so that it may also be used as a hook for hanging up 

the steel. 

2302. Fastexixcs ror Pursss, &c., F. C. Hathaway, Walsall.—Dated 2nd 
July, 1874. 

The creme a object of this invention is to produce a fastening capable 
of accommodating itself to the purse or other article to be fastened, 
whether the said article be in its es or expanded state, or where 
the length of the parts to be connec’ varies at different times. One 
part of the fastening consists of a hooked stem, and the other part of a 
plate having a slot in it. Atthe back of the said plate is a series of 
parallel rollers crossing ‘the slot at right angles, springs forcing the 
rollers into close contact. On introducing the hooked stem into the 
slotted plate and pressing it down, it between and separates two 
of the rollers, the head or hook of the stem passing to the opposite sides 
: of the rollers, when the springs cause the rollers to close or snap upon the 

vead or hook and effect the fastening of the article to which the two 
parts described are affixed. The head or hook of the stem may be passed 
oe | Fn yd of 4. — > L- fo Where no adjustment is 
A ie 8 rollers or one sprii 
fixed edge may be cunglapod. a 
bg Pare Cravats, F. A. B. Rosenwald, Paris.—Dated 7th July, 1874. 
eae es relates to the manufacture of cheap cravats or necker- 
po pe tas - paper, dyed, » water-marked, embossed, or printed 
pe i ocked, cut to a and glued or sewn together, lined with 
abric, and if required th fringe or lace. Preferably the collar or 
part surrounding the neck is made te from the bands or bow, its 
a — secured thereto by pins or spring catches. : 
643. Ramway Brakes, B. Hunt, Serle-street, Lincoln's-inn. —A com- 
qiniication from P. J. Le Belleguie, Paris.—Dated 29th July, 1874. 
> improved brake is constructed with four shoes, two before and tw) 





behind, th2 under side of these shoes is made of cast steel tempered and 
cut like a file. They are connected together from each side of the 
carriage by a transverse shaft which prevents them from acting one 
without the other. In the centre of this shaft is a strong lever forked at 
one end having two bushes fitted on the centre of the shaft and the other 
end is jointed to the lower end of parallel link placed at the centre of the 
carriage or van; the same system is repeated on each side. At the centre 
of the carriage or van is a cast iron frame strongly fixed, and in the 
centre of this frame is a vertical slide in which  & a strong screwed 
nut having on each side lugs or projections for forming a joint, and to 
these lugs or projections the upper ends of the parallel links are jointed. 
In the middle of the frame above-named is a vertical screwed rod or shaft 
which Pag say through the screwed nut before named, which latter rises 
and falls to give motion to the two levers and causes the shoes to fall 
rapidly on to the rails. Above the frame where the vertical rod passes 
through there is a helical or other s which is kept at the uired 
pressure by means of another rod which is screwed its whole length and 
— h ascrewed nut fixed immovably in the top of the iron 
rame. On the platform at the centre of the van.is a jointed catch or 
trigger pressing on the top of the lugged nut before mentioned, and 
serving to hold up the shoes whilst the train is in motion. 
4399. SicNaLuinc anp TeLecrapuine, J. O'C. Cave, Weston-super-Mare. 
—Dated 21st December, 1874. 

A reservoir is provided into which air is forced andcondensed. With 
this reservoir are connected tubes through which the air is conveyed, and 
sounds of any desired kind produced by means of instruments of sound 
attached to the ends of the tubes. The sounds or notes thus produced 
may be used in accordance with any code which may be arranged, and 
signals or telegraphic messages thereby given or conveyed either on land 
or sea. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE accountants who have been busy examining the ironmasters 
books in the North of England and in South Staffordshire com 
pleted their work on the Ist inst. They found that the average 
net =r obtained by the ironmasters in the North of England for 
finished iron in the past quarter was £9 1s, 5d.; and that the average 
price secured for bars by the twelve selected firms in South Stafford- 
shire was £10 16s. 3d. This made the mean average of the two dis 
tricts £9188. 10d. Let meexplain that the scrutiny somethree months 
ago showed the North of England ave to be £9198. 1d., and 
the South Staffordshire £11 12s. 3d.; making as the mean average 
£10 15s. 8d. The difference upon the quarter has therefore been, 
in respect of the North of England, 17s. 8d.; in respect of South 
Staffordshire, 16s.; and in respect of the mean average, 16s. 16d. 
As I intimated a short time ago was likely to be the case, the fall- 
“= off in the North of England would have been much more con- 
siderable but for the circumstances that the iron they have been 
making during the quarter has been of the aes gee qualities, 
such as bars and le and plate iron used mainly by the ship- 
builders. It should likewise be understood that the twelve selected 
firms in South Staffordshire comprise an equal proportion 
of high and low-priced firms. The ascertaining of this mean 
average determines the wages to be paid to the finished 
ironworkers throughout most of England in the next three 
months. Puddlers are to receive 9s. 9d. per ton, which, compared 
with last quarter, is a reduction of 1s., 10s. 9d. having been the 
price of the former period. Millmen and other operatives’ remune- 
ration are to be lowered 10 per cent. It was always understood 
that the average of prices in the North of England would be much 
under those of South Staffordshire, and by the North of England 
the arrangement upon the prices of the two districts was agreed to 
in order that puddlers might be kept from forsaking the North 
for the Midlands, there to receive higher wages. 

Not a little surprise has been expressed at the outcome of the 
examination of the books of the twelve selected bar firms of South 
Staffordshire. Considering that the maximum price for the 
ordinary marked bars of the best makers has been £11 all the 
quarter, the average of £10 16s. 3d. as the net selling price of the 
bars made by these firms is certainly surprising. The low-priced 
firms must have done but little business in the three months, 
and it would seem as though the high-priced firms must 
have carried over some considerable orders from the previous 
quarter, when bars were £12 per ton, before such an 
average could be possible. The fact, however, remains; and it is 
conclusive as to the reputation in the market of really good 
South Staffordshire finished iron. If orders were carried over from 
last to this quarter, of which we have no special information, there 
can be no doubt that there are only few available for carrying over 
from this to next quarter. 

Very much diligence was displayed before the Christmas 
holidays began in the effort to finish all the work at that time to 
hand, and the effort was largely successful. Few mills only are on 
this week in any part of the district. Where customers cannot 
wait for the iron they are distributing their specifications, subject 
to the prices which may be declared at the quarterly meetings, 
| which begin at Wolverhampton next Wednesday. Nor will they 

depart from that practice, though there are makers of second and 
| third-class iron who will now book orders on very low terms. 
Tube strip, for instance, can be had at as low a minimum figure as 

£92s. 6d.aton. Nodifficulty will therefore be found in getting bars at 

£9, though not from firms of conspicuous standing even among the 
| list of well-known low price houses. Such a difference as £2 
| between the maximum and the minimum quotations cannot, it is 
| argued, continue without an alteration in the maximum. 

However weak inferior finished iron may be, good pig iron shows 
no signs of weakness, On the contrary, it is remarkably strong ; 
and it should not be cause for surprise if the all-mine iron, that 
may now be bought at £5, should be procurable at the close of next 
week at nothing under 5 guineas. In other than rare instances no 
profit is gained at £5. Under these circumstances, any benefit pig- 
makers may derive from a possible reduction in coal, they will need for 
a profit. And that they will be able at least to uphold their present 
quotations, even though best bars should be declared down 20s. a 
ton, may be assumed as probable from the fact that neither in 
Shropshire, nor Staffordshire, nor Warwickshire, are there stocks, 
either at the furnaces or at the forges. Shropshire finished iron 
firms have intimated that if at quarter-day Staffordshire houses 
will reduce quotations £1 a ton, they will announce a drop of 10s. 
A reduction is contemplated in blast furnacemen’s wages; it will 
probably be as much as 10 per cent. 

As to the high railway rates for the carrying of goods from this 
district to London and to Liverpool, some amount of satisfaction 
is being expressed that the chairman of the London and North- 
Western Railway should have asked to receive adeputation. It is 
not, however, forgotten that perhaps a more important interview 
than is now probable took place when the question was last 
eal nestly debated, with a aah. so far as this district is concerned, 
altogether a disappointment ; for, as has been previously intimated, 
the impositions were, of the two, heavier after the interview than 
they had been before. 

The exporting merchants complain that with respect alike to 
iron and to hardwares made chiefly of iron, the majority of their 
foreign customers are writing that they expect their specifications 
to be placed at lower figures than before; and not a few of the 
foreigners make it a condition to the execution of their orders that 
reduced rates must be charged. Hence merchants on ’Change were 
to-day—Thursday—asserting that unless the price of finished iron 
is declared down at the ensuing quarterly meeting, they cannot 
place nearly all the orders that they are in a position otherwise to 
give out. It is, however, questionable whether the aggregate of the 
orders held by the merchants under such conditions, or indeed, 
under any other condition, is of great worth. It is nevertheless 
probable that many tons of first-class South Staffordshire finished 
| iron will be ordered in the mr weeks if the leading bar 

firms should make their standard £10. At such a figure merchants, 
ion the largest exporters of iron and general 

i or in South Staffordshire, express 
They do not, however, 





| who are without ex 
| hardwares, either in Bi 
their opinion that a trade might be done. 





conceal from themselves and from others that they entertain upon 
this subject a less confident belief than that which they uttered 
three or four months ago; and there were buyers on ’ hange to- 
day who declared that they should not purchase with spirit, even 
with £10 as the quotation for marked bars. They hold that lower 
— must comparatively soon be announced. Tosuch customers, 
owever, the reply of ers was that with ever so low a figure for 

iron they would be dissatisfied. It must be set down that a reduc- 
tion to £10 for marked bars was regarded as inevitable by the 
majority of men who to-day discussed the question with so much 
real interest. 

The nut and bolt makers are not doing a good business. With 
so small demand as now exists for rails this was to be expected ; 
but there are fewer inquired for now than is usual at the time of a 
demand for rails such as that now prevailing. This arises out of 
the circumstance that leading rail orders now under execution are 
for Russia, and it is a condition that a percentage of the fastenings 
for the rails to be laid down in that empire must be produced 
therein. Upon those a there is levied a productive duty of 
somewhere about £7. This slackness of new orders for nuts and 
bolts occasions free competition in the rounds and flat bars of which 
thousands are usually made ; and the falling-off in this branch is 
compensated somewhat by the requirements of the agricultural 
fastenings makers and others. The recent reductions in common 
finished iron have had the effect of stimulating the agricultural 
fencing trade, and most of the makers of such products are well 
employed, especially in heavy fencing. To-day, Thursday, they re- 
ported themselves as likely to continue to be satisfactorily occupied, 
certainly for some weeks to come. is keeps iron of the class 
and size employed by the nut and bolt makers at a lower figure 
than is compatible with such profit as ironmasters have a fair right 
to expect. 

The condition of the Birmingham and district industries is satis- 
factory, and their state throughout the past year has been more 
favourable than had been anticipated. e rolling stock works 
have experienced a brisk demand during the twelvemonth, and full 
employment is now the order of the day. Uutil very recently the 
business done in wrought iron tubes was not of much account, 
because of the decline in German specifications and the development 
of German competition ; but nowa healthier tone pervades the trade, 
due to an improved demand for the common class of goods for gas- 
fitting uses. All through the year the metal rollers were busily em- 
ployed; the production of metal sheathing had increased, 
con rolling sheets for brassfounders have been in exceptionally good 
request. Tube and wire drawers and ammunition manufacturers 
have also had a good year. Edge tools have had a prosperous 
time during 1874, and even now the makers are busily engaged. 
This happy condition of affairs is attributable to extensive orders 
received last winter in connection with the Indian famine, and 
latterly for extending the tea plantations in the North of India. 
Further, the trade transacted with Central and South America has 
been somewhat brisk, and agricultural tools and implements have 
found a good market in the colonies, especially Australia 
and the Cape. Belgian competition has affected the iron wire 
trade prejudicially. The requirements of railway companies in 
respect of locomotive tubes have afforded, and continue to afford, 
full work to brass and copper tube drawers, whoalso have received 
many orders from the chandelier and brass bedstead makers. At 
the beginning of last year depression distinguished the galvanised 
goods trade, but this branch is again in a better condition. The 
manufacturers of tinned and enamelled hollow-ware have easily dis- 
posed of their make alike at home and abroad ; in fact, all hollow- 
ware founders have had nocause for complaint. Nuts and bolts 
have been in capital demand ; and the same remark equally applies 
to cut nails and washers and screws and tacks. The cabinet brass 
foundry trade have booked during the year a moderate number of 
specifications, and trade is now fairly satisfactory. Alike in 
manipulating bright and japanned p> a tin-plate workers have 
experienced full employment. Good foreign contracts for rifles 
have kept most of the small arm factories going; but the home 
demand has not been up to the average. 

At the inquest at Audley, North Staffordshire, on Monday, on the 
seventeen men killed by the Bignall Hall colliery explosion, the 
evidence showed that there was a small quantity of gas in one of 
the workings of the Bullhurst seam, which accumulated while the 
men were at dinner, and that on their returning with naked lights 
the explosion followed. Mr Wynne, the Government inspector of 
the district, said that the Bullhurst seam was the most fiery one in 
North Staffordshire, and ought never to be worked with naked 
lights. A verdict of “‘ accidental death” was recorded, and the 
jury, while expressing an opinion that sufficient care had not been 
exercised in working the mine, recommended that for the future 
locked lamps should be solely used in all the Bullhurst and Ban 
bury seams in the district. 





(From our own Correspondent.) 
BustNess in the iron trade of this district has scarcely yet been 
resumed since the holidays, and although there was a large 


attendance at the Manchester weekly meeting on Tuesday, I could 
hear of very few transactions having taken place. Notwith- 
standing that consumers generally are very bare of iron, and that 
it is now becoming a question whether they shall buy forward or 
shall go on from hand to mouth, there is at present very little dis 
position to purchase beyond a few odd lots required to cover pressing 
wants. This arises, nodoubt, from the general impression now enter- 
tained that prices have not yet reached their lowest point, and it 
is scarcely probable that operations to any large extent will be 
indulged in until after the quarterly meetings, when prices may 
become more settled. During the past week pig iren has been 
somewhat easier, and consumers have been in a position to place 
forward contracts on terms favourable to themselves, but th's has 
not induced much business. Although Lancashire makers are 
tolerably firm for prompt delivery, foundry qualities being still 
quoted at about 75s.,and forge numbers at about 70s. per ton, 
forward purchases could readily be placed at 2s. 6d. per ton under 
these rates. Middlesbrough pig iron delivered in the Manchester 
district over the next three or six months, is now quoted generally 
at 698. to 70s. per ton for foundry discriptions, with ls. per ton 
more for prompt delivery, and forge numbers at from (4s. to 65s, 
per ton. In manufactured iron there is no material change, bars 
delivered in the Manchester district being still quotod at about 
£9 5s. per ton, but there is very little business doing. 

The finished iron makers in this district are now getting rather 
bare of orders, and are not working up to their full production, 
but the position of founders, engineers, and machinists remains 
pretty much the same as last reported. 

The stoppage of the pits throughout Lancashire generally for five 
or six days during the past week for the New Year holidays has 
naturally brought trade at the collieries to a stand, and where 
stocks have been held these have now been generally exhausted. 
The stoppage of the ironworks and mills has, of course, tended to 
ease the demand for steam coal, but house fire coal has been ex- 
ceedingly difficult to obtain, and merchants and dealers have in 
many cases been charging very high rates. In one or two cases 
colliery proprietors have advanced their rates, but these are excep- 
tional, and generally there has been no material alteration upon 
the last rates, but very much higher prices are obtainable from 
outside consumers where deliveries are pressed for. 

The local coke trade has been brisk, and prices are very steady. 

The colliers are apparently taking advantage of the present state 
of the market to renew their agitation for a return to the old rate 
of wages, but as the existing state of affairs is regarded as purely 
of a fietitious character and asthe market may be ex fore 
long to return to its natural level, the colliery proprietors are not 

i to make any alteration in the rate of wages now being 
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the transit of coal by canal and road, there are still serious com- 
plaints as to the t delay in the traffic over the railways, and 
the matter was taken into consideration at the monthly meeting of 
the South Lancashire and Cheshire Coalowners’ Association held 
in Manchester on Tuesday. After a long discussion it was decided 
to defer the question until the next meeting, with the understand- 
ing that if in the meantime no alterations were made by the rail- 
way companies a committee should be appointed to deal with the 
matter, 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


TuE iron trade of the North of England remains without altera- 
tion since the date of my last report, nor is it expected that it will 
materially improve and take a more decided tone until next week, 
when the quarterl ting is a 1 to take place. The 
business done on Shease at Middlesbrough on Tuesday was very 
limited; No. 3 pig iron was on offer at 58s. to 60s. ; but strong 
holders were not disposed to quote less than the latter figure. 

The resumption of work after the Christmas and New Year's 
holidays has now become general, It was expected that some other 
works in the Cleveland district would be laid off after the new 
year, but so far as I have been able to learn no such unfortunate 
result has taken place. There is, however, no prospect of the large 
works already idle being restarted for some time. 

Organisations have been formed at Middlesbrough, Stockton, Dar- 
lington, and South Stockton, for the relief of the distressed iron- 
workers, who may now be numbered by thousands, 

The reduction of 10 per cent. in the wages of puddler millmen, 
awarded under the Derby agreement, has not as yet exercised any 
appreciable difference in prices. Iron manufacturers generally, 
complain that the reduction is not sufficient ; and considering that 
they have still to pay 9s. 6d. for puddling best, and 9s. per ton for 
sen dling common iron, their complaint seems to be pretty well 

ounded. At the same time, it should be remembered that wages 
are now regulated by an arrangement which was come to with the 
sanction of the masters themselves, although it is not expected that 
it will be allowed to remain in force longer than July of the present 
year. After that time, some new plan for the regulation of wages, 
and one more suited to the altered circumstances of the time, will 
have to be devised. It is worthy of notice that wages are now 
lower than they have been since the latter half of 1871, when the 
price paid for puddling was just the same as it is now. 

No fresh orders of any consequence have been placed in the 
district for some time past. Plate-makers continue pretty well 
employed, most of them having enough work on hand to keep 
them busy to the end of March, and between this and that time a 
large accession of fresh orders is looked for. Plates are falling in 
price, in sympathy with the rail trade, and are now quoted at 
£9 5s, to £9 10s, 

A reduction of 10 per cent. has been demanded in the wages of 
iron shipbuilders ‘Un the Wear. 
the river in 1874 show a falling off as compared with the two 
preceding years. This is chiefly caused by the stoppage of the 
works of Oswald and Co. and Pile and Co., both of them 





establishments of considerable size. The same condition of things | 


is found on the Tees, where the shipbuilding works of Denton, 


Gray, and Co. have been stopped for a part of the year owing to a | 
The prospects of shipbuilders for the , 


pending Chancery suit. 
ensuing year are less bright than they were in 1873-74. A good 
deal of tonnage is still on the stocks, but new orders come in 
slowly. 

Of the coal trade little can be said. The demand for house- 
holds remains steady, but other descriptions are falling in value, 


and it is expected that another reduction will soon be proposed in | 
the wages of miners throughout the county of Durham. The | 
question of a reduction in the wages of the Northumberland miners | 


is still-pending. A frightful boiler explosion took place on Wed- 
nesday evening at Messrs. Dow and Fawcus’ works, North Shields. 
These works extend to the river, and one of the first results of the 


explosion was very nearly the sinking of the steamer Henry Peel, | 


lying alongside, which was covered with rubbish and had her decks 
smashed. Nearly forty workmen in the steam hammer depart- 
ment are hurt. The whole place is in ruins. The boiler was 


twenty-four years old. Nothing more disastrous has occurred for | 


— as several persons have been killed. The engine driving the 
lowing fan was standing at the time, something having gone wrong 
with it. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

BvusINEss is very quiet on the resumption of work after the 
holidays, and there appears to be every probability of a similar 
state of affairs continuing for some months forward. There have 
been very few transactions in ores of any kind other than the 
ordinary Northamptonshire descriptions for blast furnace purposes, 
and not many, so far as I am able to learn, in pig iron of any 
quality, Spanish ores are not available in any quantity, so that 
some of the larger firms are still using importations from Algeria 
and Elba. Both these ores are found to answer very well in the 
furnace, Hematite pig irons are a trifle easier in the open market, 
but are nominally quoted as under :—Maryport ‘‘ hematite” at 
Maryport, No. 1, 95s. ; No. 2, 95s. ; No. 3, 95s. ; No. 4, 90s. ; No. 
5, mottled and white, 90s. Bessemer No. 1, 100s. ; No. 2, 97s. 6d.; 
and No, 3, 95s. per ton. Millom ‘‘ Bessemer” No. 1, 95s. ; No. 2, 

2s, 6d. ; and No. 3, 90s. Millom ‘“ ordinary ” No, 3, 90s. ; No. 4, 
87s. 6d. ; No. 5, 87s. 6d. ; mottled and white, 105s. per ton. 

Ordinary brands of Cleveland pig are not much sought after, 
and are now quoted by agents at about the following figures :— 
No. 1, foundry, 65s.; No. 2, foundry, 62s.; No. 3, foundry, 59s. to 
60s.; No, 4, foundry, 57s. 6d.; No. 4, forge (grey), 56s. 6d.; No. 5, 
forge (mottled), 56s.; No. 6, forge (white), 54s.; refined metal, 
79s.; kentledge, 65s.; and cinder pig, 47s. per ton, all net terms. 
Swedish irons are held at rather lower rates than those prevailing 
a year back, and are likely to be somewhat cheaper in the coming 
spring, owing to the great snowfall and severe frosts in Sweden 
this winter. A hard season is always favourable for the Swedish 
smelters, inasmuch as they are enabled to convey the ores and 


charcoal about far more easily in sledges than they could on their | 


wretched roads, Billets of this class of iron are now held at about 
£12 10s. to £13; ordinary bars, £15 10s. to £17; ‘‘hoop L,” 
“LM,” and other best brands, at £30 to £31 10s. per ton. 

There is a pretty fair demand for the locally made spiegeleisen, 
the inquiry having been stimulated owing to the stopping of im- 
— spiegel by the freezing up of ports and rivers. Prices are, 

owever, likely to go down very shortly. Work has been resumed 
to a certain extent at most of the iron and steel works, but it has 
been recommenced under different conditions to those in force prior to 
Christmas. All the boiler fires, &c., at John Brown and Company’s 
Works are now working fifty-nine hours per week, and at Cammel! 
and Co.’s several similar changes have been made, as also is the case 
at the Albion, Chorlton, and Carlisle Works. In addition to the 
extension of working time and reductions of wages recorded from 
time to time in these columns, it may now be remembered that at 
several large establishments a reduction in the blast furnacemen’s 
Sunday pay is in contemplation. These men are now paid double 
time for Sunday work, but it is stated that the employers have 
decided to pay at the ordinary rate only, and will presently give the 
men notice to that effect. 

The late severe frost pretty nearly caused a famine of house coal 
in this district, but luckily the thaw came in time to prevent any 
further increment in prices. The canal from Sheffield to Hull was 
frozen up, and no coal could be conveyed along it, as is customary. 
The holidays being in force rendered the matter of but com- 
paratively little importance to the manufacturing section of the 


conimunity. Steam coal is unaltered in price still, the rate to 
large railway buyers being 12s, 6d. per ton, and to other customer 


The returns of shipbuilding on | 


13s. 6d. as before. This district has lately been the scene of 
several highly disastrous explosions, and another was added to 
the list on Tuesday. This was an explosion of foul gases at the 
Aldwarke Main Colliery of John Brown and Co., by which sevea 
men were killed outright. A gas explosion in Rockingham-street 
last week injured several people and blew houses to pieces. A 
boiler explosion in Hollis Croft killed two persons, injured eleven 


more, and ed a colliery — manufactory, and the 
Warren Vale colliery explosion ca the \death of twenty- 
three persons, * 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

As your readers will be aware, the Fa of Scotland pay. far 
more respect to the New Year as a holiday than to Christmas ; and 
so it happens that the a week has been given up almost exclu- 
sively to enjoyment. e public works closed on Thursday, the 
31st ult., and only a minority of them are in operation while I 
write. Nearly every form of busi has therefore been ata 
standstill. | 

The warrant market opened on Monday with prices at {6s. and 
76s. 3d., being 33s. less than those at which the business of the 
past year was inaugurated, There was little orno business trans- 
pared 4 An improvement took place in the market on Tuesday, 
when a good business was done at 76s. and 76s. 6d. cash. The 
stock of pig iron in Connal’s Glasgow stores on Monday afternoon 
was 35,882 tons. 

Few alterations have occurred in the prices of the principal 
makers’ brands, which are as follows :—Gartsherrie, No. 1, 90s. ; 
No. 3, 80s.; Coltness, No. 1, 90s.; No. 3, 81s. 6d.; Summerlee, 
No. 1, 90s.; No. 3, 80s.; Langloan, No. 1, 90s.; No. 3, 81s.; Govan, 
| No. 1, 84s.; No. 3, 80s.; Calder, No. 1, 90s.; No. 3, 81s.; Shotts, 
| No. 1, 90s.; No. 3, 82s. 6d.; Carnbroe, No. 1, 87s. 6d.; No. 3, 80s.; 
Monkland, No. 1, 84s.; No. 3, 80s.; Clyde, No. 1, 83s.; No. 3, 80s. ; 
Glengarnock, No. 1, 87s. 6d.; No. 3, 80s. 6d.; Eglinton, No. 1, 81s. ; 
No. 3, 78s.; Dalmellington, No. 1, 82s.; No. 3, 78s.; Carron, 
No. 1, 85s.; Kinneil, No. 1, 87s. 6d.; No. 3, 78s. 

The shipments of pig iron from Scotch ports for the week ending 
the 2nd inst. amounted to 3718 tons, being 496 less than in the 
corresponding week of 1874. The imports of Middlesbrough pigs 
at Grangemouth for the week were 1750, showing a decrease of 
250 tons as compared with the corresponding week of last year. 

No improvement can be noted in the condition of the malleable 
trade, and there is a scarcity of orders for all kinds of manufactured 
iron. 

The transit of coals in the West has been greatly impeded by the 
severe weather. Until the thaw which set in a few days ago, the 
| canals were completely frozen ever, and coal dealers found it im- 
| possible to get their usual supplies to hand. On one or two rail- 
| ways there has also been some difficulty experienced in conducting 
| the mineral traffic ; and this has been especially the case in the 
North, where the lines have been entirely blocked up for days, and 
| all traffic suspended. The supplies were, however, formerly so ample 
| that these checks have not occasioned muchinconvenience, and prices 
| have remained unaltered. I have once or twice alluded to the in- 
sufficient facilities provided at Glasgow Harbour for the shipment 
of coal, and there is a general feeling among shippers that if these 
were improved the trade might be considerably extended. At the 
monthly meeting of the Clyde jTrust, which was held on Tuesday, 
| the secretary, Mr. Reith, read a letter addressed to the Trust by a 

number of Tincsesm, requesting that additional facilities be pro- 
vided at the Railway Terminus Quay. They stated that the cranes 
at present in use are too small for the purpose, and called attention 
to the manner in which the loading of ships with coal had been 
retarded during the past year. The memorialists recommended 
the erection of ‘‘ shoots,” whereby the coals might be more expe- 
ditiously got on board. The matter was remitted to the Harbour 
Committee, who were authorised to receive a deputation of ship- 
owners on the subject. 

A conference of miners’ delegates was held on Tuesday at Allan’s 
Hotel, Trongate, Glasgow, the chair being occupied by Mr. Drinnan, 
of Shotts, and Mr, Alexander Macdonald, M.P., being present. 
Nothing worthy of special note was disclosed by the reports given 

| in by the delegates. A long address was delivered by Mr. Mac- 
donald, in which he reviewed the state of trade and the position of 
the miners during the past year. He held that the inflated prices 
that previously prevailed exercised a disastrous effect, and he 
pmael it would be a considerable time before either employers or 
workmen would settle down to recognise anything like the true 
state of things in connection with the trading interests of the 
country. Whatever might be the conduct of the masters, he ex- 
pressed the hope that the workmen would show wisdom in 
adapting themselves to the circumstances of the case during the 
coming year. In the past, some of the union leaders had inspired 
the men with a false confidence, and nothing would be more futile 
or more unwise than a repetition of such a thing. He gave to the 
assertion that he had pn the men to resist all reductions of 
wages, and so led them into a disastrous position, the most un- 
qualified denial. In looking at the existing state of things, he did 
not see that there was much to be very sanguine about, nor, on the 
other hand, anything for the workmen of this country to fear. He 
urged the miners to take steps for reorganising such districts as 
stood aloof from the great general body. Referring to the social 
condition of the miners, Mr. Macdonald commented in strong terms 
upon the insanitary condition of many of the mining villages, 
| which he described as a disgrace to civilisation. If means were not 
taken to effect an improvement, he stated that he with others 
should take an opportunity early next session to bring the matter 
under the notice of Parliament. 

















WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
THERE is still but one prominent subject to descant upon, and 
that is the great strike, or as one of our London contemporaries terms 
it, ‘‘the coal war.” The starting point, as your readers know, was 
| the decision of the employers to reduce the wages of the colliers 
| 10 per cent. This was rejected by 27,600 to 3000; but on Satur- 
| day last the Dowlais men held a meeting at the school-rooms, and 
| decided to return to work, and on Monday the mass of them fell 
| into their accustomed places. 
| It was decided ata Ses delegate meeting, held at Merthyr on 
| Wednesday, to resist the reduction, even if the strike should last 
| for three months, This was the expression of 15,000 people to 
3,000. The position will affect the whole of Monmouthshire, the 
| Rhondda, Aberdare, Neath, and Swansea Valleys, but at or 
will not affect Dowlais, Rhymney, Plyms, and Cyfarthfa. and 
| Dowlais. The Rhymney men are wor! upon the reduction ; 
and late on the same evening, at a mass meeting held at 
| Merthyr also, the Plyms and Cyfarthfa men decided to return to 
work in the morning. The tactics of the men are evidently well 
studied, but if the rules of the coalowners’ association are carried 
out, resistance on the part of so large a body must be followed by 
a general lock-out. 

The action of the small coalowners who are not in the asso- 
ciation has somewhat complicated matters, as they continue 
the old rate of wages, and promise to do so until the 
_—— is fully settled throughout the whole district. The 

hymney men have gone in the same as at Dowlais, but in the 
Rhondda Valley, which has always been a great strike district, the 
cry is “‘no surrender,” and I much fear that the contest will 
carried out for some time to come. I visited this district a day or 
two ago, and found a marked and anything but pleasant change. 
Formerly from one end of the valley to the other the e of 
coal trains was continuous, but at my last visit dese’ coal pits 
and long lines of empty wagons alone met the eye. Idlers 
abounded in large b lounging about, seeming not to know 
after their active everyday life, and 








in 3, 
what to do with themselves 


‘ 





those who had money still left seemed, by thronging into the 
public-houses, to be even desirous of spending it. 

_ In the house coal districts of Monmouthshire, where small col- 
lieries are the rule, there has been a very general return at the old 
rate of wages. Prices have gone up at these places trom 
4s. to 5s. per ton, and a harvest seems probable. The great 
coal venture of the season is that of Nixon, Taylor, and 
Co., at the Merthyr Vale Colliery. As stated by me last week, 
has been found, and it is the celebrated 4ft. steam coal. The field 
isa a one, and connection will no doubt in time be com- 
pleted between this colliery and that of the Navigation, which is 
in the neighbouring valley of Aberdare. The neg was won ata 
depth of 466 yards, after five to nearly six years’ steady and energetic 
effort, at a cost, I hear, of over £206,000, 

The preparations for a large output are carried on simul- 
taneously with the sinking, which has been under the direction of 
Mr. Thorburn, resident engineers Messrs. Bell and Douthwaite, 

er Mr. Brown, who also conducts the management at Naviga- 
tion; the two engines are ,and are marine engines from the 
Gibraltar man-of-war, 800-horse power. Everything is very solid 
and substantial, and when completed it will vie with the best 
colliery in South Wales, Concrete has been largely used, and with 
excellent effect, in the engineroom as wellas in the houses built for the 
colliers. I find that concrete houses are getting into vogue, and as 
admirers say they have the two advantages of cheapness and dry- 
ness, it is likely they will find favour. An average collier’s house 
now costs £180, and these can be run up in certain quantities at 
£114 each. 

At Dowlais the managers commenced blowing out the furnaces on 
Friday last, but the return of the colliers to work has postponed this 
course, though the iron working has not been resumed to any extent. 
The managers stated to the men that with the exception of an order 
in the steel works they had only orders for 300 tons of rails, It is 
evident that the iron trade is in a bad state; “‘the world,” 
managers say, “‘is not in want of iron, and what is the use of 
making it.” Wages are tending to the level of five years ago, and 
if this does not meet the wishes of the iron buying world the future 
of the Welsh iron trade will look black indeed. 

As regards coal, the best steam has been bought at 10s. Coke 
continues a dead letter, and small is regarded as next to rubbish; 
but if we have a strike of any duration, waste heaps will find their 
way into market. Ebbw Vale is paralysed by the action of the 
colliers, and it is threatened to blow out the furnaces. It is ex- 
pected that the Pontypridd Chainworks will soon be at work 
again, 


. 








PRICES CURRENT OF METALS AND OILS. 
























































































































1875. 1 1875. 
Tron (continued)— 

Castings—Large— £8 4. £8. d./) Pig in Yorkshire— 4384 £84. 
Birmingham .......+ 910 9..1810 6)| No. eo 319 6..0 0 06 
Cleveland .. . 0..8 0 O|) No.2. 317 0..0 0 0 
Lancashire 0.. 910 || pee 3 6 0..310 0 
Staffordshire 0..18 10 0 Pipes in Glaszow 800..9 00 
Scotland .. ‘900 Plates in Glasgow -| 815 0..10 5 O 
Wales .... 0..0 0 vf Yorkshire ....../13 15 0..16 0 0 
Yorkshire..... 0..l0 5 0 | ils— 

Castings—Small— - Cleveland ' 2 £478 6 
Birmingaam 0..°410 0}! 715 -8 50 
Cleveland .. 0..15 0 ¢]) l1}l0 0 @..11 0 06 
Lancashire 0..12 0 0 Do. Iron| 710 0..8 5 6 
Staffordshire 0..%410 0 Wales . ant 7@06.7 8 6 
Scotland 0..146 0 0 Rails—Olu— 

Wales .. 0..0 00 Cleveland ........| 4 0 0..410 0 

0..20 0 0 pn oat 00600..0 06 

Copper, per ton | forkshire ...... 550.515 0 
Bth-—cake eovecese 91 0 0..94 0 || Railway Chairs— 

0..45 0 | Glasgow .... 55 0..515 0 
0..95 0 © Refined metal ........| 4 0 0..4 2 6 
0..103 0 0}) Do. in Waies ....| 7 0 0..8 0 0 
©..87 0 || Sheets, single, in— 

0..0 0 6 Cleveland ........ 1110 0..1115 © 

Sheet ... «++ee 0..100 0 0) London -|13 0 0..14 0 0 

Spanish Cake . 0..0 0 O}) Staffordshire 12 5 0.17 0 

‘oke— Wales .. 12 0 0..14 0 0 
Cleveland ... 0..16 0 0 Yorkshire 13 0 0..15 0 0 
Derbyshire . 0..0 0 0 i BOE ccovuses 70 0 0..0 00 
Wales 0. 0 0 0} Lead, per ton 
Sheffield ..- * @.100 | Pig, Foreizn.. 23 0 0..93 5 

Coals, best, per ton— | English, W.B,... 2410 0.. 0 
Birmingham ........ 015 0..019 Oj] Ocherbrands ...... 15 0..24 0 0 
Cleveland ...+e0cseeee 0 6 0..0 8 6|| Redorminium . . 0..2510 0 
Derbyshire— | Sheet, milled o. 000 

Best ordinary .... | @13 0.. 016 ©|| Shot, patent 0..27 0 0 
Converting --+-.. 012 6..0 0 O|| White,dry ..... 0.000 
Other sorts ..... 01) 0..014 0 Ground in oil .... 0..0 00 
Slack ... 0 3 6..0 5 || Oils, per tun— 

Glasgow ....- 010 0..013 0 Seal, Pale .... o.00 0 

Lancashire— Brown .. 0..29 0 0 
Engine 010 6.0m 6 __ Yellow to tinged .. 0..34 0 0 
Furnace 011 0..0 00 Linseed ....<..0000655 135 5 0..0 0 O 
House...+seseeeee 014 0.. 018 O|} Olive, Gallipoli 00 0..0 0 0 

London— 5, ani: 000.000 
Best voncch 2 OH 3 FD Palm ...... 35 0 0.-3510 0 
Other sorts ...... 3119.36 8 Rangoon E e (C. 

South Yorkshire— Price & Co,’s), p. gail.| 0 3 6..0 0 0 
Best ordinary ....| 013 0..016 0 Rape-eed, English pale | 2 0..32 0 0 
Converting .. 013 0..00 0 row 2 0..30 0 
Slack ... ss 03 0..0 5 6 0..3210 0 

Wales.... 000..0 00 0.000 
Steam Olo 6.012 0 0..0 00 
House 013 6..015 0 0..0 0 6 

Tron— 0..28 0 0 
Angle in Glasgow .... | 1010 0..11 0 0 0.2 00 
Bar, Welsh,in London| 9 0 0..915 0 0..35 0 6 

Glasgow... sere 9 0 0..10 0 0 0..2410 0 
Staffordshire «| 9 2 6..11 12 6 || Spelter, per ton— 

Wales, bars .. 950.000 Silesian .... 2315 0..24 00 
Do., common 8 5 0.. 810 0 English, V 000..000 

Yorkshire best........}11 0 0.13 0 0 |) Steei— 

Common ........| 9 0 0..10 0 0 Bessemer, rough ...... 0..10 0 0 

Cleveland— Do., manufactured . 0..12 0 6 
Angleand bulb ..| 817 6..9 0 © Do., cast. Sheffield 0..24 0 08 
Boiler plates..... | 915 0..10 0 © Do., best, do. ... 0..55 0 0 
Cable iron.. .....]1010 0..11 0 6 Do., spring ..... 0.23 0 6 
Nailrods ........| 910 0..10 0 0 Swedish keg . 0-.0 00 
Rivet iron 11 © 0..11 5 © || Tallow ....... 0..28 0 0 
Ship plates ...... 910 0.915 6 St. Petersburg, o..000 

Cleveland, common 8 0 0..810 0 Dil edsecse 0..0 06006 

~ 0 0.. 9 5 0|| Tin, per ton— 
Best best ......++ 915 0..10 0 0 0..10220 0 
Puddied ........] 5 5 0..510 0 0..1010 @ 

Hoops, first quality— 0..1020 0 
Birmingham ....|11 0 0..13 0 0 0..108 0 0 
Cleveland ...... .}1010 0..11 0 0 Straits, fine—cash .... | 96 0 0..0 0 0 

..|/1lL 10 0..13 0 0 For arrival ...... 95 0 0..9510 6 
11 0 0..1210 © || Tinplates, per box, 135 
11 0 0..12 0 0 sheets— 
13 0 0..14 0 0 London— 
10 0 0..11 0 0 BO, Coke. csccccee oof 2 8 O.. 1B O 
-}10 0 0..0 0 6 1X. ditto .. 000..0 00 
17 0 0..18 0 0 IC, charcoal.. ° 11 0..2 00 
12 0 0..13 0 0 IX. ditto ... «| 00 0..0 0 06 
Tinplates, per box, 225 
380.390 sheet 
35 0..3 7 6 Wales— 
218 0..3 0 0 IC. coke .. 17 6..110 0 
210 0..3 00 IX. ditto .. 116 0..118 0 
212 6. — IC, charcoal.. 115 0..116 9 
230 0.. 212 0 IX. ditto ......... 22 06..0 06 
5 0 0.. 610 0 || Fellow Metal, per lb. 0 08}..0 0 9 
Zine, sheet, per ton . 210 0..31 0 
426.000 Sulphate in Glasgow 12 0 0..14 0 
319 6.. 0 0 0 |] Manufactured Iron .... Prices ee 
PRICES CURRENT OF TIMBER. 
1875. | 1874. 1875 1874. 
Per Load. £n £8 )/£28a 2 6 Per Load. £n£4s/ £8. £26 
Teak ...2...+seeeee1h 0 13 16 [12 0 14 10]| Canada, Spruce,Ist..10 011 10)13 0 0 © 
Quebec, red pine .. 310 6 10] 310 510 Do, 2nd...... 8 5 910/1110 0 0 
Yellow pine.. 4 0 610]3 2 6 0 Do. 3rd...... 8 5 9IO;IL10 O O 
Pitch pine .. 315 6 $] 4 0 410|| Now Brunswick....8 0 9 0/31 0 0 0 
7 0 8 O18 © 9 O|j Archangel, yellow ..12 01610/13 916 0 
410 6 O15 0 6 O}| Peters! do. 131015 0|13 1015 10 
510 6 0] 715 8 0}] Finland eee 9 013 O}1l0 01310 
Ash . .. 510 6 515 O 610|| Memel and Dantsic® 0 0 0/ 0 
Dantsic& Memeloak 5 0 8 ©] 5 0 8 10/|| Gothenburg, yel. ..11 012 0/10 1013 6 
Pecceseeeee 89 O 5101310 5 O w 9101010/10 01010 
Undersized .. 2 5 215] 215 8 5]|/ Gefle, yellow -00001/0000 

Riga ......e.c000e. B10 4 £14 0 4 5|/ Christiania, 13 01410/12 01310 

Swedish............ 9 5 215]210 3 3]| Other Norway .... 9 011 10/12 01310 

Wainscot, Riga .... 475 6 0] 410 6 15|/ Battens,allsorts.. .7 010 0/ 9101110 

Masts, Qube. rd.pine 410 6 0} 410 6 0|/ Flrng. bds., sq. of lin. s. a. & d.j ad. ad. 

Yellow pinc.. 4 0 610)4 0 610 Ast yellow........ 14 617 6/14 615 6 

Memel & Dnt. 0 0 0 03000 0 1st white .. --13 614 6/12 013 0 

Oregon .....- 9 012 0/9 012 0 2nd quality ...... 12 615 0j]12 013 6 

Lathwood, Dantzfm.6 0 7 018 0 9 0|| Staves, pr. stndrd 2026186 26 

St. Petersburg 8 0 910/10 O11 0 Quebec pipe......65 070 0|105 0107 0 

Cc. . by ft. Sin. Puncheon....18 019 0/28 030 0 

Quebec, Pine, Ist ..20 0 24 0/22 025 0 Baltic crown pipe 235 0 255 v | 280 0 300 0 

soseeeeeld 014 0/5 016 0 Brack ......180 0 195 0| 240 0 300 0 
Brd......++-» 9 O11 O'11 101210 











THE dockyard extension works at Portsmouth are to be opened 
in August next. 
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COAL IN NORTH STAFFORDSHIRE. 


Ir nas been said that geology is the least exact of the 
sciences ; and there is apparently some truth in the state- 
ment. Certain facts concerning the’ physical history of the 
world are known with precision, and so far as these are 
concerned, geology is unimpeachable ; but the deductions 
drawn from these facts are not always sound, although 
they are put forward with authority. In some respects 
geology is a science of surprises; and events are of almost 

aily “occurrence which go to prove that no one is more 
likely to be mistaken than the geologist when he attempts 
to predicate conditions of strata or of material. All this 
arises, no doubt, from the circumstance that geology is in 
many respects a new branch of human knowledge, and 
that it is only within a comparatively recent period that it 
has been carefully studied in all its aspects; doubtless as 
inquiry and investigation increase the number of avail- 
able and reliable facts, so will the assertions of those 
who devote their attention to the study of the earth’s strata 
gain in importance and value. An admirable illustration 
of the danger of reasoning on premises whose truth is not 
a matter of demonstration but of opinion, is afforded by 
recent events in North Staffordshire. A glance at a good 
geological map will show that what is commonly known as 
the Notrh Staffordshire coal-field is there laid down as ap- 
proximately triangular inshape, one angle lying near Congle- 
ton, while the sides, united by a base some ten miles long, 
extend each about fourteen miles, the whole area being 
between seventy and eighty square miles. The south- 
eastern boundary of this field runs close to the town of 
Longton, where there are blast furnaces and potteries. 
The boundary is a fault, and it has been held for years by 
geologists that it was vain to search beyond this fault for 
coal, as if any existed it must lie at an unworkable 
depth. Now, it so happens that this theory was accepted 
in the face of the fact that there are numerous faults in 
the North Staffordshire coal-field, almost always accom- 
panied by an upheaval, so that the coal measures 
here often lost at considerable depths, are usually found 
again much nearer the surface. None of these faults, how- 
ever, were considered to be analogous to the great fault near 


Longton, and so no one thought seriously of seeking for | 


coal at the other side of what we may term the boundary 
wall, It so happened, however, that in 1872 a discovery 
was made outside the fault of certain thin outcrops of coal, 
marl, and fire-clay. The Duke ef Sutherland possesses a 
good deal of land about Longton, and he determined, 
acting on the hint supplied by the outcrop, to bore a few 
holes, and so ascertain by practical experiments whether 
the geologists were right or wrong. A boring was com- 
menced, and carried to a depth of 245 yards, with results 
thus stated by Mr. Menzies, the duke’s agent:—At 98 
yards a thin seam of coal was met with lying on a Jean 
ironstone 2ft. Gin, thick; at 125 yards a second seam of 
coal was reached, not more, however, than a few inches 
thick. At 178 yards, however, the results were more 
encouraging, and a seam of 3ft. was passed through by the 
boring, which, still continued, reached at 197 yards eight 
bands of ironstone. Very thin seams of coal and ironstone 
were subsequently found, and finally, at 243 yards, a seam 
of apparently excellent coal 13ft. thick was discovered. 
Thus it was shown that the geologists were at fault; and 
last June the first sod of the “ Florence Colliery” was cut, 
and since that date the work of sinking two shafts about 
60 yards apart has been steadily proceeded with. These 
shafts are of the respective diameters of 14ft. and 12ft. 6in., 
and are now 60 yards deep. We propose to give here 
some details of the method of sinking employed, the final 
depth proposed being not less than 500 yards, so that they 
may be regarded as pits of first-rate importance. No 
doubt much of what we shall have to say will be perfectly 
familiar to mining engineers, but to a large proportion of 
our readers we feel certain an account of the most approved 
modern method of sinking a coal-pit will prove interesting. 

The two shafts being sunk will constitute the up and 
down-cast shafts respectively. Both will be used for 
winding, and as the coal-field appears to be very extensive, 
several other shafts will ultimately be put down. The 
strata passed through vary much in quality, but it is 
all fair sinking ground of the regular Staffordshire 
type. The shafts will be lined from top to bottom 
with the admirable bricks for which Staffordshire 
is famous. The whole of the lining so far is built on 
curbs of oak. The brickwork, commenced as soon as a 
certain moderate amount of excavation had been com- 
pleted, was carried upwards to a height some 15ft. above 
the level of the soil. The work of excavation then pro- 
ceeded, the stuff extracted being heaped round that portion 
of the shaft above ground. The object of thus raising the 
shaft is to obtain a good lead for the material extracted. 
The whole of the lifting being done by the sinking engine, 
the earth and stone excavated are then easily run to any dis- 
tance, by the aid, if necessary, of a light tramway and 
tipped. Very early in the progress of the work heavy brick 
walls were built close to the shaft, and on these rest balks of 
timber carrying the pit-head frames. The annexed sketch 
—Fig. 1—will make the aspect of the work during its 
earlier stages pretty clear. 

The pit is sunk by men—generally five being in at one 
time—who excavate under the first timber curb. The 
brickwork above is sustained by the pressure of the strata 
against the sides of the shaft; after a certain depth has 
been reached another timber curb or ring made of seg- 
ments of oak scarfed together is put in. The segments 
are sent down one at a time, and being laid in place, are 
bolted together with two bolts in each joint, and on this 
curb brickwork is built up and made good with that 
above. If the ground’is treacherous iron slings are used 
to suspend the lowest curb from that above, and so the 
work proceeds, the material extracted being brought to 
the surface in iron buckets, by a wire rope, actuated 
by the sinking engine. In the earlier stages of 
the operation of sinking very little power is required, 
but after a time when the pit is deep, and the work of 
extraction must be rapidly performed, very powerful 
engines are required—the sinking engine at the Florence 








Colliery, for example, being capable of working up to not 
less than 200-horse power indicated. Large powers 
are specially required when much water is met with in 
sinking. The construction of sinking engines is, therefore, 
a somewhat important matter. Formerly it was the — 
tice either to sink with horse gins or to put down 
regular winding engines of the old type with a beam, 
steam being supplied by egg-ended boilers. In some 
cases where the pits were not very deep these en- 
gines were subsequently retained as the permanent 
winding engines. But with first-class collieries like the 
Florence, this system would not answer, because the per- 
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Returning now to the pit, let us see what the sinking 
engine has todo. It has, as we have stated, to remove the 
material excavated, but it has a yet heavier labour to 
perform, namely, the extraction of the water encountered 
during the progress of the work. The way in which this 
is usually done without pumps is no doubt well known to 
many engineers, but we have seldom seen a more complete 
or carefully devised apparatus than that designed for the 
Florence sinking by Mr. C. Bromley, the Duke of Suther- 
land’s mining engineer. It is usually the practice to use 
for lifting the water iron tubs, which aresuspended by a bow 
turning on two pins below the centre of gravity of the tub. 

The tub is prevented from 
tilting by a spring catch lay- 
ing hold of one side of the 
bow. This tub is lowered 
through a hole in the sus- 
pended scaffold on which the 
pit sinkers stand, into the 
water, which runs in over 
the top until thetub is filled. 
The tub is then hauled up 
to the top, where a man re- 
leases the spring catch, and 
tips the tub into a 
by which the water is 
carried away. At the Flo- 
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manent engines would be greatly too powerful and ex- 
pensive for sinking purposes. Engineers have directed a 
good deal of attention to this subject lately, and among 
them, with much success, the firm of Messrs. Robey, 
of Lincoln, who have supplied two winding engines to the 
pits we are describing ; one of small size being used until 
it was overpowered. The second, with which the shafts 
will be pushed to 500 yards, is, perhaps, the most powerful 
of its kind ever constructed, and we shall describe it here 
before going further. 

In our impression for December 11th, will be found 
engravings of an engine exhibited at Islington !ast Decem- 
ber by Messrs. Robey. That at the Florence Colliery is 
identical with this in all respects, except size, so that 
it is unnecessary to give drawings of the Florence engine 
here. 

The general arrangement is like that of a locomotive, 
but the frames are suppressed and the engine is erected on 
a massive cast iron base-plate formed at one end into an 
ashpit, with damper doors which carry the fire-box end of 
the boiler; the other end is carried by a saddle casting 
fixed over the cylinder. The end of the base-plate under 
the cylinder constitutes a feed-water tank, into which the 
cylinder cocks discharge all condensed water, and into 
which a portion of the exhaust is so directed as to heat the 
feed-water to nearly boiling point before going into 
the boiler. The boiler is bolted to the cylinders at the 
smoke-box end, while the fire-box being carried on small 
rollers, it is thus free to expand on steam being got up, 
no strain being put on either plates or joints. Upon the 
base-plate is fixed one plummer block and bearing for the 
winding drum. This drum stands beside the engine, the 
outer bearing being carried on a heavy balk. The drum is 
9ft. diameter, lagged with oak, and made up with cast iron 
ends. On the end next the engine is bolted a spur wheel 
8ft. 4in diameter. On the end of the crank shaft is keyed 


a pinion 2ft. 4in. diameter, which gears with the spur 


wheel. Both these wheels are shrouded on one side. They 
are Yin. wide on the working faces of the teeth, and 4in. 
pitch. They are very well made, and work quietly ata high 
velocity, the drum running when winding at the rate of 24 
or 25 revolutions per minute, and the engine at a little 
less than four times as fast. 

Two brakes are fitted to the engine; one to the fly- 
wheel, which is the one ordinarily used, and an extra one 
of great power round the drum itself. This last is provided 
to avert an accident should the spur wheel or pinion give 
way. The whole of the parts of both engine and boiler 
being included on one foundation or base-plate, heavy 
and expensive foundations are dispensed with. The 
weight of the boiler and its contained water assist to 
keep the whole machinery in a rigid position, All the 
levers for working the engine and winding gear are 
brought together near the fire-box, so that one man can 
attend to both driving and stoking. The principal dimen- 
sions of the engine are as follows :—Cylinders, each 16in. 
diameter by 24in. stroke; crank shaft, bent out of one 
piece of Lowmoor iron, 63in. diameter ; drum shaft, best 
scrap, 10in. diameter; drum, 9ft. diameter by 6ft. wide, 
cast iron ends, lagged with best English oak; boiler 
10ft. 10in. long by 4ft. 9in. in diameter; fire-box, 
5ft. Yin. long and 4ft. Qin. wide; tubes, seventy- 
four in number, 3in. diameter; working pressure 100 Ib, 
to the square inch. It is obvious that this type of 
engine possesses many advantages for the required pur- 


pose. In the first place, all the arrangements are com- 
pact, and no expensive foundations are required. 


Again, time—often a matter of the utmost importance—is 
gained in fixing, as the engine can be got on to the ground 
almost complete and ready to put down. Economy of fuel 
is also secured, as the tremendous fire-box enables any 
kind of slack to be used with a moderate draught, 
and tubular boilers of the locomotive type are much more 
economical than egg-ended boilers; and, again, steam can 
be used expansively in a way impracticable with the old- 
fashioned type of engine. The adoption of the kind of 
engine we have yt may be regarded indeed as a very 


important improvement in the art of shaft sinking. 






rence pits a far superior 
arrangement is employed. 
This is shown roughly in 






= the annexed sketch. We 

”" have already said that brick 
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: walls to carry the pit-head 

e frames are built in connec- 
: tion with the shaft. These 





are prolonged each way, so 
that in plan they are as in 
Fig. 2. The walls at one end 
carry the pit-head frame,and 
at the other end two balks of timber, on which are laid light 
tram rails,on which runs a platform, B, large enough to cover 
the mouth of the shaft. To one end of this platform a fen 

is fixed, carried at the outer end by two little wheels, 
which run on rails fixed to the pit-head frame balks. Two 
posts are fixed in the sides of the platform at A, Fig. 1, 
and by the aid of these a couple of men can push the pla 
form and fence backwards and forwards on t rails, 
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BRick WALL 
When the platform is in the position shown, fence 
surrounds the open mouth of the shaft; when the platform 
is over the mouth of the shaft of course no fence is re- 
quired for the protection of the men. At the point marked 
cc Fig. 1, is a shoot of boards ending in a large drain pipe 
some 2ft. diameter built into the end wall; on the plat- 
form rests a trough some &ft. or 9ft. wide and 2ft. deep, 
open at the end next the shoot. The water is raised in a 
wrought iron bucket shown in section in Fig. 3. The 
bottom of this bucket, which 
is about 5ft. high and 3ft. in 
diameter, has a circular 
or opening about 20in. across; 
this is covered by a disc of 
iron B, mounted on a central! 
spindle A running in guides 
Dand E; aring of vulcanised 
india-rubber is secured tp the 


hal 
hole 





uy 
a YP disc near the edge. When 
ail this bucket is lowered through 
oO the scaffolding in the 





the pressure of the water 
forces up the plate B, and the 
tub fills; it is then drawn 
to the top into the position 
shown in Fig. 1. The attend- 
ant then pushes the platform 
over the mouth of the pit, so 
that the closed end of the 
trough is under the bucket. 
This last is then lowered 
gently on to the trough, and 
the projection F of the s pindle 
A resting on the planking, 
the plate B is held up while 
the tub descends till it rests on the stops X X. The con- 
sequence is that the water runs violently out of the tub 
and down the trough, and thence into the shoot C. The 
whole apparatus is extremely simple, perfectly self-acting, 
and works admirably. At time of our visit to the Florence 
Colliery the tub in the 12ft. Gin. shaft, worked by the 
engine we have described, was making one journey every 
two minutes. In other words, the pit was being drained 
at the rate of thirty buckets full per hour, which very 
sasily kept the water under. The bucket holds 23 cwt., 
or, say, 258 gallons of water. Its own weight is about 
900 lb.; that of one-half of 180ft. of wire rope would be 
about 300 Ib., so that the gross lift would be about 3800 Ib. 
The winding speed is 650ft. per minute, so that the actual 
power exerted during winding would be about 75- 
horse power, neglecting friction. It will be seen that if 
larger buckets are required, and as the depth of the pit 
increases so that a greater length of wire rope has to be 
handled, Messrs. Robey’s engine will not be too powerful 
for the work which it must perform. Nothing can exceed 
the ease and accuracy with which it ishandled, It deposits 
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the tub so gently on the trough that a nut would not be 
broken by the end of the spindle E. The boiler is much 
too large for its present duties, and one end of the grate 
is bricked up. A very small fire suffices to keep the pres- 
sure at 40 lb,—all at present needed. 

On Friday last a large body of mining engineers and 
others interested visited the Florence Colliery, and were 
subsequently entertained by Messrs. Robey and Co., at 
the Trentham New Inn. The Duke of Sutherland was 
present at the pits in the morning, but owing to a recent 
bereavement he was unable to preside at the luncheon. 
The engineers, ironmasters, and colliery proprietors pre- 
sent appeared to be unanimous in the expression of the 
opinion that if would be impossible to improve upon the 
system of sinking adopted by the Duke of Sutherland, and 
carried out by Mr, Bromley; so that we feel justified in 
stating that the Florence sinking may be taken as affording 
the best examples in existence of the modern system of 
sinking deep shafts in our coal measures. 





THE COAL AND COKE TRADES IN 1874. 


DurinG the year just terminated a great deal of progress has 
been made in the mining industry of this country. This remark 
applies not alone to the extension of productive resources which 
have taken place on every hand, but also and more particularly 
to the remarkable avidity with which efforts after greater economy 
in production and consumption have been prosecuted, and to 
the general advance of scientific knowledge. Progress of a most 
notable and substantial kind has also been made in another direc- 
tion—that, namely, of referring disputes between employers and 
employed to the settlement of a court of arbitration, instead of 
resorting to the brutal arbitrament of force ; and although there 
may be a disposition in some quarters to cavil at the assertion, 
considering the serious and protracted strikes that have occurred 
in Staffordshire, Yorkshire, Wales and Scotland, yet it will be 
recdllected that the miners of Somersetshire, Cumberland, Dur- 
ham, and South Yorkshire passed through the crucial test of 
repeated reductions of wages by the aid of arbitration, conducted 
either by Mr. Rupert Kettle or by other referees. The last is 
not the least important of the many singular phases which the 
coal trade of this country has exhibited during the past year. 
On the contrary, the frequency with which disputes arose, and the 
comparative ease and amity with which they were adjusted, 
furnish a very hopeful augury for the future. Nor will it be 
denied that when trade was passing through a revulsion of ten- 
dency so marked and complete, it is not less a subject of wonder 
than of congratulation that strikes have been so few. 

The development of the coal and coke industries has 
been greatly augmented during the past year—much more 
so, we believe, than in any previous period. It is true 
that various chances and changes have combined to limit 
the output of coal, such as the falling off in the demand, 
the constant and steady fall of prices, the frequent dis 
putes between employers and employed, and other sources of 
interruption. But, on the whole, the coal trade has made real 
and substantial progress in laying the foundations of subsequent 
extensions rather than in rearing the superstructure itself. 
Collieries have been opened out and extended in almost every 
part of the kingdom, and in places where it was considered im- 
possible to work coal with a profit, successful efforts have been 
made towards that end. New resources of production have been 
brought into operation in every coal field in Great Britain, and 
not a few collieries that were abandoned years ago because they 
failed to yield to their owners the desired commercial results, 
have been once again brought into working order. The Sand- 
well Park Colliery is an eminent example of the one, while the 
Hebburn and Wallsend collieries are not less notable instances of 
the other. Much capital expended in the doubtful and hazard- 
ous work of exploring has been lost for ever ; but in other cases 
prospectors have met with a splendid return. The restless and 
feverish activity of the last two years is now on the wane. Coal 
properties are not now bought up with avidity for fabulous 
prices. The wild spirit of speculation that was so rampant in 
1872-73 has cooled down, and we shall not soon again see, as we 
have seen at least a hundred times within that period, a 
monarch’s ransom paid for properties that were not worth an old 
song. Trade has returned to its normal condition as far as the 
altered circumstances which the legislation and experience of the 
last two years have made permanent will allow, and the mania 
from which the country has just recovered has not differed in its 
most salient and characteristic results from other commercial 
manias—some have been fortunate enough to reap splendid 
fortunes, while others have been reduced to the verge of beggary. 

Passing from these general results, we come to notice more 
particularly the effects of the recent remarkable crisis in the coal 
trade. Many attempts, as already mentioned, have been made 
to effect the more economical production of fuel ; and perhaps 
the most conspicuous of these have taken place in the great coal- 
field of South Durham in connection with the manufacture of 
coke. Of the 17,000,000 tons of coal annually raised in South 
Durham, fully a third is converted into coke by a process which 
is admitted to be extremely imperfect and wasteful. As a 
general rule, not more than 58 per cent. of coke is obtained from 
the South Durham coal, notwithstanding its great richness and 
purity. In other words, it usually requires from 35ewt. to 
40 ewt. of coal to make a ton of coke. Now, the absolute loss 
that is unavoidable in the process of manufacture would be 
covered by an allowance of 5 ewt. of coal to 1 ton of coke, so 
that there is a loss of 10 ewt. to 15 ewt. of coal for every ton of 
coke produced, or, in round numbers, a dead loss of something 
like 2,000,000 tons of coal per annum in the South Durham coal- 
field alone. Many attempts have been made to minimise this 
enormous waste, but none can yet be said to have thoroughly 
succeeded. Mr. John Marley has introduced a new system of 
oven at the North Brancepeth Colliery which promises better 
results than the one ordinarily in use; and Mr. Jobson, of 
Pease’s Wesf Colliery, has devised a plan for economising the 
waste heat evolved in the coking process, by placing boilers 
above the ovens. Both these plans are still pretty much in 
embryo. It is something like five years since Mr. Bell tried 
at South Brancepeth Colliery to introduce the now well-known 
Appolt oven, which has been successfully adopted on the Conti- 
nent and elsewhere ; but, while the President of the Iron and 
Steel Institute succeeded in demonstrating that the use of the 
Appolt oven led to an economy of 5 ewt. of coal per ton of coke 
made, he also found that the Appolt oven was not suited to the 
conditions of the South Durham coke, and its use was therefore 
abandoned. A veryingenious and effective plan has been adopted at 
the Esk, Woodifield, and other collieries, by Messrs. Breckon and 
Dixon, by which a series of flues carries the heat underneath the 
oven, and cokes the coal more equally on all sides than the 
ordinary process; but this process has not yielded any consider- 
able economy, and at the present moment, therefore, the common, 
wasteful, and clumsy beehive oven is still generally adopted, and 





the avoidable waste of some 2,000,000 tons of coal per annum is 
permitted to continue in this great coal-field. It is only just to 
add that this condition of things is not winked at altogether, 
nor are the coalowners of Durham insensible to the serious 
issues involved in this question. But in ordinary times their 
object is less that of avoiding waste than that of obtaining the 
best possible quality, and for the purposes of the Cleveland iron 
trade a superior quality of coke is undoubtedly of great import- 
ance. It is not, however, incompatible with the production of a 
good quality of coal that the waste now going on should be in 
some degree avoided, and if this cannot be done by reducing 
the percentage of coal used per ton of coke, it can at least be 
accomplished to a very large extent by utilising the waste heat 
for other purposes. While the progress made in this direction 
has hitherto been slow, we are bound to add that the past year 
has done a good deal to ripen and mature the experience of those 
engaged in dealing with the subject. 

The great fall that has taken place in the value of both coal and 
coke during the past year has done much to alleviate public 
anxiety on the question of how far prices were likely to fall to 
their old level. There is still, however, much speculation about 
the probable future, and there are not a few who look forward 
to a continued fall of prices until the standard of 1871 has at 
last been attained. In this expectation they must be doomed to 
disappointment. Coal has already reached a price at which it is 
scarcely possible in many cases to produce it. Manufacturing 
coals are a glut in the market, and have been for months past, 
and yet there is no sign of further reductions. What with the 
increased cost of labour, of colliery stores, and of royalty, the 
restrictions imposed by the Mines Regulation Act, and other 
incidental causes, the cost of getting coal has been permanently 
increased by 1s. 6d. to 2s. 6d. per ton throughout the country, 
and to that extent the price of coals is bound to remain higher 
than the price quoted previous to 1872. It is true that miners 
may, in case of extreme dulness, adopt the plan that has been 
pursued in the steel trade of Sheffield and in other industries, of 
working longer hours for less money; but the wages of datal 
hands have been largely regulated by the Mines Act, and must 
remain pretty much as they are at present. 

About the future of our coal trade there is little need to feel 
alarmed. Progress has certainly received a check; but as we 
are going at a break-neck pace, its effect will probably be whole- 
some and curative rather than otherwise. Depression exists 
more or less throughout every centre of the trade in Great Britain, 
but so also does it exist abroad; and if the iron trade were to 
show symptoms of returning activity, the coal trade would 
speedily become re-animated and vigorous, although not with the 
unnatural and demoralising animation that prevailed during 
1872-73, and disorganised so completely all the other springs of 
industry. One of the most conspicuous results of the coal famine 
has been to place the chance of its speedy recurrence almost 
beyond the bounds of possibility. For the next generation at 
least England will easily be able to supply whatever demands 
may be made upon her coal resources; and considering the 
remarkable rapidity and enterprise with which the coal resources 
of other nations are being developed, we may venture to predict 
that the lemands of the future will not accumulate so rapidly as 
did the demands of the past. 





AMERICAN ORDNANCE. 

A copy of the report of the American Chief of Ordnance, 
Brigadier-General 8. V. Benét, has just reached us. It is dated 
Dec. 14th, 1874. The writer commences by stating that in his 
annual report submitted in October last, he expressed the belief 
that, prior to the meeting of Congress, much valuable information 
would be obtained from experiments with certain experimental 
guns then nearly ready for trial, as they would enable his bureau to 
report understandingly on that most important subject, the 
* Armament of our Fortifications.” Although the information is 
not as complete as was expected, sufficient has been done and re- 
ported, upon which to base the following recommendations : There 
are at present in the United States forts the following heavy guns : 
321 15in. Rodman guns, smooth-bore; 1294 10in. Rodman 
guns, smooth-bore; 0 Sin. Parrott rifles; 40 10in. Parrott 
ritles. These Parrott rifles, even if reliable when using the heavy 
battering charges required in modern warfare—of which doubts 
are entertained—are so few in number as to constitute but an un- 
important item among the 4181 guns required for forts, when ready 
for their armament. 

Rifle guns, ranging from 8in, to 12in. in calibre, with power 
sufticient to penetrate at considerable distances the armour of iron- 
clad vessels, must be provided, The heaviest rifles are the guns of 
the present, as they will be of the future, and while smooth bores 
may for some time to come play a secondary part, for want of a 
more powerful weapon, the General maintains that they must in- 
evitably yield to the rifle in every important juncture, as the old 
smooth-bore musket has given place to the breech-loading rifle in 
the hands of the soldier. While thus expressing the conviction 
that the days of smooth-bore ordnance are passing away, General 
Benét desires to call attention to the fact, that the first grand 
stride towards the introduction of great guns in any service was 
made in America by the late General Rodman, of the Ordnance 
Department, whose reputation as an ordnance officer is world- 
wide, and that the 15in. gun he first made in 1861 was the most 
powerful weapon then known, soon to be surpassed_ by his 20in, 
smooth bore, made in 1864, weighing 116,0001b., and throwing a 
shot weighing 10801b. The introduction of ironclads in modern 
warfare calls, however, for the penetrating power of heavy rifles, 
and the smashing and cracking effect of a 15in. smooth bore must 
yield to the working energy of a 12in, rifle that will pierce the 
thickest iron armour at long distances. 

The General proceeds :—** How best and most economically to 
provide for this great want has exercised the brain and skill of 
the most distinguished officers in every es. and caused the 
expenditure of millions of money. There is little doubt that steel 
is the best material for guns, but the product is by far too costly 
to be considered now, and, besides, would have to be procured 
abroad. Wrought iron guns lined with steel, as is adopted by 
England, have not given that satisfaction that would justify an 
expenditure of several millions of money in plant for their manu- 
facture. In this country, the success of the Ordnance Department 
in improving the quality of our cast iron for cannon has 
been marked and satisfactory, and we may lay claim, with 
good reason, to the best cast iron guns in the world. They 
require, however, to be strengthened when subjected to 
the enormous strains which, as rifles, they are to withstand ; 
and the success abroad of lining cast iron with wrought . iron 
or steel has suggested an easy and economical mode of converting 
our cheap cast iron smooth bores into powerful and efficient rifles. 
Our trial thus far with a 10in. Rodman gun lined with wrought 
iron, and converted into an 8in. rifle, gives promise of success ; 
and another lined with steel now nearly ready for firing may pro- 
bably give equal, if not better, results. This 8in, rifle has already 
been fired 328 rounds,* with battering charges of 35 lb. of powder 
and 180 lb. shot, giving an average velocity of about 1425ft., 
and a working energy of nearly 5,000,000 foot-pounds, capable of 
penetrating Zin. of iron armour at distances from 500 to 1000 





* The gun up to Dec. 24th has been fired 513 times, 500 of which with 
battering charges. After the most careful examination and measure- 
ments, no damage to the rifling or enlargement of the bore can be de- 
tected, and the gun apparently is in perfect order—serviceable in every 
respect. 





yards. This success enables us at comparatively small cost 
to utilise the 1294 10in. smooth-bore guns, which, as smooth- 
bores, are utterly useless against ironclads, by converting 
them into 8in. rifles capable of penetrating 7in. of iron 
armour. The value and interest of this proposed conversion 
is all the greater from the fact that the casemates of our forts, de- 
signed many years since, are too contracted to accemmodate a gun 
of much larger size than the 10in. Rodman ; and this very gun in- 
tended for that special pu can thus be strengthened and in- 
creased in power to meet the greater demands that modern im- 
provements in naval attack and defence make upon it. In again 
urging upon Congress the absolute necessity for some action that 
will enable us to ee our forts in fighting condition by providing 
their armament, I will be excused for stating an undeniable fact, 
which appears to be entirely ignored, that a fort is worse than 
useless without guns to arm it—indeed, that it is not a fort at all 
without its armament—more like a body without a soul ; and that 
other fact, which also seems to be lost sight of, that cannon cannot 
be purchased ready made in market, but have to be manufactured 
— and must be — in time of peace. It is certainly 
the part of wisdom to prepared for future wars that occur in 
the life of —T nation, but should our appeals be constantly dis- 
regarded and the next war find the country unprepared, and our 
sea coast defenceless and at the’mercy of an enterprising enemy, 
the responsibility for all subsequent disasters cannot rest on the 
Ordnance Department of the Army, nor the Secretary of War, nor 
the executive.” 

General Bénet, arguing from these premises, recemmends that 
an app —_e of two hundred and fifty thousand dollars, or 
about £50,000, be made by Congress for converting smooth-bore 
guns into rifles by lining with wroughtiron or steel. The sum will 
suffice to convert at least 140 guns, 

In 1872 Congress appropriated 270,000 dols. “for experiments 
and tests of heavy rifled ordnance.” The guns “ designated by a 
board of officers appointed by the Secretary of War,” under the 
provisions of the Act, have been in preparation under the super- 
vision of their respective inventors, and the whole number will 
probably be ready for trial in the early spring. The necessity and 
convenience of having a proving and experimental ground in near 
— to the city of New York has forced the Department 
to establish a temporary one at the Government reservation 
at Sandy Hook, New York harbour. Even in the trial of the 8in. 
rifle, referred to above, the department was hampered by the 
want of funds, and these important experiments, that will even- 
tually lead to a determination of the question so vital to the 
national defence, have had to be conducted under great embarrass- 
ments, and with the rudest appliances and conveniences. It is 
expected that by the opening of spring, eight guns varying in 
calibre from 8in. to 12in.,and in weight from 16,000 Ib. to 85,000 Ib., 
will be ready for firing. The firing of a 12in. rifle isa very expen- 
sive business ; each round fired costing about 100 dols. As the gun 
may stand 500 rounds, its trial will cost 50,000 dols., and only in 
a less degree will the expense be in the trial of guns of smaller 
calibre. Funds necessary for this purpose should, General Benét 
says, be appropriated, and added to this, a sum sufficient to pro- 
vide all the carriages, depressing and others, butts and platforms, 
and all the appliances, conveniences, and labour required for the 
prosecution of such exact and important work. 





TRIAL Trip oF A DrepGEer.—The new steam hopper dredger 
Caledonian, recently constructed by W. Simmons and Co., Renfrew, 
left that place under steam on Tuesday, and proceeded into 
Bowling Harbour, where it at once commenced to dredge, and 
loaded itself with 260 tons of spoil in an hour. It then elevated 
its bucket-girder by steam, like the trunk of an elephant, buoyed 
its fastenings, and steamed out of the harbour and down the Clyde 
at the rate of eight miles an hour, proceeding on to deep sea water, 
where the cargo was instantly disgorged, and the vessel returned 
under steam to Renfrew. The various movements of dredging, 
propelling, lifting, stern, head, and thwartship motions, all con- 
trolled by steam, were very satisfactorily accomplished; and it is 
creditable to the Caledonian Railway Company and Mr. Connor, 
their engineer, that they have so early recognised the value of this 
new system of dredging. We understand the Great Western Rail- 
way Company are also about ordering a duplicate vessel, 

How THIMBLES ARE Mape.—The manufacture of thimbles is 
very simple, but singularly interesting. Coin silver is mostly used, 
and is obtained by purchasing coin dollars. Hence it happens that 
the profits of the business are affected instantaneously by all the 
variations in the nation’s greenback promise to pay. The first 
operation strikes a novice as almost wicked, for it is nothing else 
than putting a lot of bright silver dollars fresh from the mint into 
dirty crucibles, and melting them up into solid ingots. These are 
rolled out to the required thickness, and cut by a stamp into circular 
pieces of any required size. A solid metal bar of the size of the 
inside of a thimble, moved by powerful machinery up and down 
in a bottomless mould of the outside of the same thimble, bends 
the circular discs into the thimble shape as fast as they are placed 
under the descending bar. Once in shape, the work of brightening, 
polishing, and decorating is done upon a lathe. First the blank 
form is fitted upon a rapidly revolving rod. A slight touch of a 
sharp chisel takes a thin shaving from the end, another does the 
same on the side and the third rounds off the rim. A round steel 
rod, dipped in oil and pressed upon the surface gives it a lustrous 
polish. Then a little revolving steel wheel, whose edge is a raised 
ornament, held against the revolving blank, prints that ornament 
just outside the rim. A second wheel prints a different ornament 
around the centre, while a third wheel with sharp points makes 
the indentations on the lower half and end of the thimble. The 
inside is brightened and polished in a similar way, the thimble being 
held in a revolving mould. All that remains to be done is to boil 
the completed thimbles in soapsuds, to remove the oil, brush them 
up, and pick them for the trade.—American Manufacturer. 


THE Parts OpERA Hovuse.—M. Nuitter has published a history 
of the erection of the new Opéra, which contains some interesting 
yarticulars. As long ago as 1781 the scheme was in contemplation, 
But it was not till 1860 that designs were invited, and 171 were 
sent in, M. Garnier’s being accepted. The works were commenced in 
July, 1861, The excavations were very laborious, the cellars 
extending 17 yards underground; eight a had to 
be employed, and all the wells in the neighbourhood were 
drained. The cellars are now so dry that corn or fodder 
might be stored in them. In July, 1862, M. Walewski laid the 
first stone, and six months later the building reached the surface. 
In 1869 the roof was completed, the work having by that time 
occupied workmen whose aggregate time amounted to 1,107,632 
days, besides 2359 nights pumping. During the siege, the Opéra 
became an ambulance and a powder magazine, and the Commune 
damaged it to the extent of 300,000f. On the restoration of order 
additional grants were voted, and the works were expedited, being 
completed a year before the time originally fixed. Its cubic 
dimensions are 450,000 metres, a metre being a little more than a 
yard, and its construction occupied 134 years; whereas the Pan- 
théon, with 190,000 metres, took 26 years ; the Bourse, with 106,000 
metres, 19 years; the Sorbonne, 40 years; and the Council of 
State, 25 years. The interior contains 9200 jets of gas. It isheated 
by hot-air pipes, and the vitiated air enters other pipes which con- 
duct it towards the cupola, where the lustres and gas burners pro- 
duce a strong draught. The stage is lit by 70 electrie light appa- 
ratus, and the Drummond light, a mixture of gas and oxygen, is 
added if necessary. Ample provision is made for a supply of 
water, so that the building could be readily inundated if 
necessary. The building is 172 metres long, 124 wide, and 
8l high. It seats 2156 persons. It contains 6319 stairs and 1494 
ladder-steps, 2531 doors, and 7593 keys. It is by far the — 
theatre in the world, its total surface being 11,237 metres, while 
that at St. Petersburg has a surface of 4559 metres. 
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Tur accompanying sketch is intended to show the mode of 


construction of the new road bridge over the Danube now build- | 


ing between Pest and Ofen, or, as the new edict commands, 
joining the two parts of Buda-Pest, in a line with the Pester 
Ring-strasse on the one side and the Haupt-strasse on the other. 
The work is being executed by the Société de Construction des 
Ratignolles, under the able direction of M. Gouin. One half on 
the Pest side is nearly completed, and it is confidently expected 
that the bridge will be finished and opened for traffic during the 
following year. From the middle pier it has been proposed to 
build an incline to the Margarethen Island, a favourite resort of 
the Pester burghers, both on account of its cool and shady 
gardens, with music and refreshments, and of the sulphur springs, 
rising in the island with a natural.heat of 100 deg. Fah., and 
universally recommended for their curative properties. 





The two centre lines of each half of the bridge, consisting each 
of three openings, form an angle of 150 deg. 4 min. 6 sec. The 
openings are formed by two abutments, four river piers, and one 
middle pier, and are spanned by iron arches, each arch consisting 
of six principal girders braced by cross girders, on which, as well 
as on the longitudinals, the pavement rests. The openings are 
all of different span, still with a due regard to symmetry ; there 
is one of each dimension in each half of the bridge, and they 
increase in size from the abutments towards the centre pier. 
Opening No. 1 has a span of 73°499m. ; opening No. 2 has a 
span of 82°666m.; opening No. 3 has a span of 87°882m. 
The different heights of piers above low-water mark is—of pier 
No. 1, 5°134m. ; pier No. 2, 6°480m.; pier No. 3, 7°371m. The 
distance from centre to centre of piers is—in opening No. 1, 
76°507m. ; in opening No. 2, 88°663m. ; opening No. 3, 100°696m. 
The total length of bridge from abutment to abutment is 
528°730m. The bridge in cross section consists of carriage way, 
11°063m. wide ; two footways, each 2°843m. ; making entire width 


of bridge 16°753m. The principal girders are framed ; top flange | 


straight, and bottom flange arched. The spandrils are lattice- 
work. The weights calculated for are as follows :—Static load 
per metre and per girder, 2°583 tons; dynamic, 1°117 tons ; 
total load for six girders = 6 x 3°700 = 22°2 tons. The bottom 
flange or arched portion of the girders is of the usual double T 
form. The depth, however, at springing and soffit is different, 
and varies in each opening as follows :—In opening No. 1, soffit 
085m. springing 1°209m.; in opening No. 2, soffit 0°90m., 
springing 1°307m.; in opening No. 3, soffit 0°95m., springing 
1'432m. The top flange or straight portion of the girder isa 
box girder, and much weaker than the other, having only a 
depth of 0°5m. The lattice-work is proportionately very strc ng, 
and consists of vertical struts and diagonal braces; each strut 
consists of two parts fastened by angle-irons to the web of the 
girder. The horizontal distances of the junction points of the 
braces differ according to the openings as follows :--In opening 
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No. 1, 3°298m.; in opening No. 2, 3°280m. ; in opening No. 3, 
3°2691n. 

At each junction point of the braces comes a principal cross 
girder 0-40 deep, and between each two of these two others of 
lighter form 0°175 deep, at distances of about 1°07, but varying 
according to the openings. The principal cross girders are of 
lattice work, the others of double T-iron. The top flange of both 
kinds is level with that of the principal longitudinal girders. 
The lateral strains of the bridge are counteracted by the usual 
horizontal and diagonal vertical bracing of the flanges, the dia- 
gonals being fastened at their points of crossing by means of 
hollow cast iron cylinders. The horizontal bracing, owing to the 
close proximity of the principal girders, is got rid of, except in the 
immediate neighbourhood of the piers, where they are fixed to the 
upper side of the bottom flange. They are made of flat bars. The 
lower flanges of the principal girders are bedded in cast iron 
shoes, in which wedges are inserted for obtaining exactitude of 
position. The roadway of the bridge consists of buckled 
plates fastened to the principal and cross girders, covered with 
a layer of beton, and then paved with cubes of soft wood. The 
footways are raised above the roadway and carried on cantilevers ; 
the floor consists of oak planks fastened to three longitudinal 
sleepers, which are supported by cantilevers—cast iron gutters 
are fastened on each side of the footway for surface drainage. 
The roadway is not horizontal, but curves with a gradual 
rise of 1°36 to the centre pier, which is the highest point, 
viz., 18°964m. above low-water mark. The lowest point 
at the abutments is 15°171m. The headway under the 
largest opening is 17°1495m. above low water. The weight 
of the bridge (not including roadway) is 720 tons. The 
piers were put in each with one caisson ; the centre pier, however, 
with two, 400m. apart, but fastened together. Each caisson was 
filled with beton. Up to high-water mark the piers are built 
| with granite on the outside. The scaffolding is very neat and 
strong on the bowstring system, with three openings to each arch. 
The estimated cost of the bridge is 420,000f1., and as there exists 
at present but one bridge over the Danube at Pest, viz., the 
Suspension Bridge, built by Mr. Wm. Clark, the completion of 
this work in connection with the regulation of the Danube 
above, between and some distance below, Pest and Ofen, is 
looked forward, to with more than ordinary anxiety and expecta- 
tion 


THE PERNOT PUDDLING FURNACE. 


Tus furnace, which has created great interest, is thus described 
in the Polytechnisches Centralblatt, by Herr Tunner. — Partial 
descriptions have already appeared, but the ——— has been 
greatly modified, and presents increased interest from its extended 
adoption, The subjoined engraving renders complete the descrip- 
tion. 








becomes oxidised in such a manner that, when by its rotation that 
part comes beneath the charge, it accelerates the puddling and 
renders it all the more perfect, from the fact that the liquid iron 
during the rotation, by the means of adhesion and centrifugal 
force, forms a thin layer upon the bed, which considerably aug 
ments the surface of oxidation, at least so says the inventor. 
Under the bed of the furnace is fixed a strong channeled iron ring 
which supports the bearings of a reries of rollers which direct the 
rotation. The axis is set at right angles to the centre of the ring. 
Below the rollers and supporting them is a strong iron plate parallel 
to the bottom of the bed, and mounted on a truck having two 
pairs of wheels of different diameters, on which is mounted the 
socket of the revolving axis of the bed. The wheels of the truck 
run on rails, which allow of the whole apparatus being run in and 
out of the furnace. Rotation is given to the axis by means of the 
endless screw F, which takes into teeth cut round the peaveow of 
the ring, which supports the roller bearings and a belt pulley. 
The rate of rotation is usually five to six turns per minute. 

The general arrangements are the same as in the ordinary 
puddling furnace, especially as regards the working door, so that 
the blooms are formed in the ordinary way, and of any desired size, 
and may be afterwards withdrawn for squeezing or hammering. 
These last operations require no special tools, because the blooms 
are only of the usual dimensions. The first experimental furnace 
of this kind was set up at the works of MM. Petin and Gaudet, 
and its charge was only 300 kilos., but it was found that it would 
work up to 400, and M. Pernot has since erected furnaces producing 
from 800 kilos. to a ton at a time ; and he has been able to do this 
without increasing the size of the grate, on account of the amount 
of heat produced by the combustion of the silicon and carbon in 
the iron. The quality of the iron produced by means of this fu 
nace is declared to be superior to that obtained with the ordinary 
furnace, and comparable with that of the Danks furnace, 

The economy claimed for the Pernot furnace is great, because 
with the same number of men the small Pernot furnaces can pro 
duce twice as muchas the ordinary furnaces. The quantity of 
coal consumed in the case of grey pig is 12 hectolitres, while the 
ordinary furnaces often require 16 or 17 hectolitres. The bed does 
not suffer so much as the Danks furnace, and is more easily 
repaired ; and a stream of water may be used to cool it. Finally, 
the loss, with a charge of half a ton, does not reach 4 per cent., 
while in ordinary furnaces it reaches 10 per cent. In starting a 
new furnace the bed is filled with ore and puddling furnace cinder 
to the depth of about 2in. The bed is then run on its truck into 
the furnace as near as possible to the iron plate which supports 
the brickwork above; the junction need not be perfect, because 
even with a blast the heat is sufficient, even when the junction is 
open an inch or more. 

When the fettling is melted any interstices are filled in with 
cinder broken up small; finally, the furnace is caused to revolve at 
the rate of about three or four turns per minute, so as to smoothe the 
fettling. As soon as the bed is ready it is charged with cold pig 
iron, and the duties of the puddler to the formation of the blooms 
are the same as in the case of the Danks furnace. The blooms 
are formed in the same manner as in the common furnace, except 
that, on account of the rotation of 
the furnace, the work is always done 
close to the door, and is thus much 
less severe. A charge of half a ton 
is usually made into seven or eight 
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teristic is that the bed is inclined at such an angle that only half 
of its bottom is covered at one time with the metal under treat- 
ment when in a state of fusion or semi-fusion. The effect of this 
arrangement is that the part of the bed which is not covered with 
the metal is continually heated by the flame, and the fettling 









The furnace has a flat and revolving bed, but its chief charac- | 


blooms, and the operation is per- 
forn.ed inabout Bene od ud- 
ing the time necessary to carry them 
tothe hammerorsqueezers. Acharge 
can be got out in about two hours, 
including squeezing and hammering; 
and the clearing of the bars and 
reheating of the furnace take about 
half an hour. At St. Chamond, in 
one week 25 tons of fine puddled iron 
were produced in eleven shifts of 
twelve hours each, while with the 
ordinary furnace the same grey 
charcoal pig would give only 12 tons 
per week. The loss of iron only 
amounted to 30 kilos. per 1000 
kilos. of iron produced, while by 
hand puddling it would have 
amounted to 200kilos. Lastly, the 
amount of fuel is reduced from 
1500 to 1200 kilos. It must be 
. understood that all these state- 
ments are Herr Tunner’s, not ours. It will be seen that no 
| mention is made of the cost of fettling, sf of pig used, 
or a hundred other points of importance. We have, in short, 
very little more than a crude description of the operation of 
puddling with a furnace which, however, appears to possess many 
good points 
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LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions of our corre- 
spondents. ) 


TRANSIT DIFFICULTIES AND SCIENTIFIC PROGRESS, 


S1r,—Nothing is perhaps more remarkable in the history of 
science generally, and certainly of astronomical science, than the 
way in which one new pcg has, as it were, brought forth 
another. Science is ever restless, as it is certainly boundless. 
Nothing is more instructive than the study of the progress of 
scientific truth, and nothing more remarkable than the way in 
which such a principle of gravity, for example, is found to influence, 
or include, so much, and to suggest so much, In the science of 
optics this is found to hold equally. And in addition to these 
scientific phenomena there is the further one of what may be 
termed the accidental hint they supply at times to a new and 
comprehensive scientific truth. Now in the instance of the “‘ black 
drop” phenomenon it may well be doubted whether it would ever 
have been observed at all, or noticed at all, and certainly would 
not have been studied, had it not been for the important influence 
it has had in transit observations. True contact and time are the 
main elements, and the black drop hinders, if it docs not actually 
prevent, the true estimate of both. Thus this simple result of a 
wide-spread cause, and one, as I have said, which might never 
have been noticed at all, leads to a search for its cause, or rather, 
twofold cause, viz., the meeting together of the fringings, or burrs, 
or shadings which apparently surround all objects, as perceived by 
the human eye, and which necessarily follow—and it admits of 
geometrical proof—from its very construction. But this very 
fringe, or burr, or shading, is not a simple phenomenon, as it might 
seem, nor does it, nor can it, exist alone; for another fact of far 
more scientific scope and practical value, is found to exist con- 
jointly with it ; for the one cannot exist without the other-—the 
white, or light drop, and the white or light shading. 

Thus does one scientific fact lead to another ; the two being the 
causes-—-when the two of them meet—of it. A further practical 
proof and analysis of this fine “light drop,” and light burr, or 
shading, would be most interesting, and might lead to much. Had 
we, like some other denizens of other worlds more fortunate than 
ourselves, two suns, or two moons in our firmament, and could 
those two magnificent objects meet, they would produce the “ light 
drop,” and would exhibit to the astronomer a far more attractive, 
and maybe more puzzling, phenomenon than the black drop does 
from our earth. A most interesting experiment might be made 
at Woolwich Arsenal, or indeed at any great iron foundry, by 
heating to whiteness two large shot, say each a foot in diameter. 
These, when so heated, would on being brought together display 
the white or light drop with singular vividness, as we must now 
suppose. There are some aspects of this phenomenon which are 
at present, as we think, a little obscure; but such an experiment 
as this would go a great way to solve the difficulties. It will be 
observed that this experiment would show the light drop on a 
black ground, and that the form of the drop would be, as before, 
lenticular. A very brilliant and beautiful experiment indeed might 
result, and one which might even interest a popular audience. 
Scientifically looked at, it would throw a light on the not a little 
obscure phenomenon of irradiation ; indeed, it may be now doubted 
whether this word has any very distinct meaning at all, or, at any 
rate, any further one than will be found ineluded in this “‘ drop’ 
phenomenon. Jsut this is only to be settled by experiment and 
analysis. I would urge this experiment on those who are in the 
position to make it; it might lead to much else that would be 
curious and instructive, The light drop is new even to astronomers, 
and is worth an exhaustive analysis, 

I have noted how it so often happens in scientific inquiry and 
research that some one very simple fact, hardly noticeable, has 
often led to many an important and all comprehensive principle, 
wide-spread, and including much. In these phenomena it is 
most surely so, and we 
can but hope to see 
them well followed up 
by those who are in a 
position to «do the 
work practically. I 
would but hint at one 
or two solutions, In 
the earlier observations 
of the transit it has 
been recorded that the 
**horns,” as the lenti- 
cular forms were called, a 


of the planet had been ‘ 

seen projected on the { ‘ 

corona of the sun, and | ! 

were visible before the \\ of 
’ N 

planet’s dark body al 


impinged on the sun’s 
edge. Whether any- 
thing like this has been 
observed this time does 
not as yet appear. In 
the annexed drawing 
the dotted circle « 
shows how there must 
be signs, however faint 
and obscured by the 
intense light of the x 
sun, of the meeting 

together of the shadings of the two bodies. 
have been visible in some rare instances? 





May not this 
In my diagram the 
shadings are shown for clearness of definition exaggerated in width. 
The outer dotted circle shows on the two discs of the planet b and 


¢ the limits of the black shading. _ The inner dotted line defines 
the limits equally of the false disc of the planet, as projected on the 
luminous surface of the sun, and the limit as well of the light- 
shading as it falls over the dark body of the planet, diminishing 
its apparent size. The curved line y < shows a portion of the sun’s 
true limb ; the outer dotted line the light shading; the full line 
the sun’s actual and real outline ; and the inner dotted line the 
limits of the shading which comes from the background of the sky, 
and on which the sun itself is projected, but which the eye must 
needs take in. This, be it observed, does not touch on the corona 
of the sun, as some may be inclined to suppose. I am dealing 
only with the visible edge or limb of the sun—-a complicated 
phenomenon, 

I may now come to a further very remarkable phenomenon, 
which, according to the telegram as read by the Astronomer Royal, 
would seem to have been observed by at least one, if not more, of 
the observers of the transit. Indeed, it is difficult to see how it 
could have well failed to be more or less visible to all of them. It 
certainly eught to have been present. The letter ¢, to take that 
first, represents the planet Venus as projected on the luminous 
surface of the sun, but well clear of the edge of it, thus on all 
sides being surrounded by the brilliant light of the sun ; the sun’s 
light as background. Now, supposing for a moment that two 
planets had at the same time met, the one, say, overtaking the 
other—as in this instance ) might overtake c, or as two circular 
discs or penny pieces might meet—then would the whole pheno- 
menon of the black drop, as before explained, become visible in the 
most striking manner conceivable on the sun’s surface ; the black 
drop, and its cause, the black shading, becoming visible in the 
most brilliant and telling way. The light shading, as I before 
endeavoured to explain, would also, as a matter of necessity, be 
present ; and not only present, but visible, thus diminishing appa- 
rently and to the eye the diameter of the dark body of the planet, 
here shown by the inner dotted line. It would be quite possible to 
show this in a model—indeed, to add it—for the sake of further proof 
of the correctness of what I may venture to name the light-drop 
theory—to the model at Greenwich as contrived by Sir G, Airy, 

















And this leads to another and a singular phase of this problem, and 
which at first sight seems a little startling, viz., that a black disc 
like the planet Venus, when projected on a light surface as a back- 
ground, must always to the eye appear less than it really is by the 
width of the light shading. The surrounding bar, or shading, or 
penumbra—for it is difficult to find a really suitable and scientifi- 
cally correct word for it—causing’ it; on the whole, and taking in 
the shading, to appear larger than it really is. In my diagram the 
full black line shows the real disc. The black circle is the false 
disc. A comparison between the micometrical measurement of the 
planet, as seen on the sun’s disc, with the diameter which it ought 
to have by calculation, would be most useful and instructive, It 
might lead to much. Might it not show with some accuracy the 
width of the combined shadings, and so the width of each one, for 
they are exactly equal in breadth—I hope to demonstrate this— 
the real edge of the disc or planet dividing them? Might this not 
also be made serviceable in the final estimatings and calculations, 
testing, maybe, other results? But the most immediately interesting 
phenomenon connected with this blurred outline of the planet 
Venus when projected on to the sun’s disc is that this burr, or 
fringe, or shading seen round it, has been thought to be the planet's 
atmosphere, and even to afford certain proof that it has an atmo- 
sphere like that of the earth itself. It was described in the tele- 
gram as being of a ‘‘rose-coloured hue,” and as ‘fringing the 
outline of the dark body of the planet.” I would venture to 
affirm that this is not so; the planet’s atmosphere would be too 
low for it, and too rare; but that the true cause of this singular 
appearance is, as I have indicated, the combined black or dark 
and white or light shadings, necessarily seen round such a body as 
the dark planet when projected on the bright surface of the sun’s 
disc. This rose-coloured shading will doubtless receive very careful 
attention. It well merits it. 

It may be of interest here to add a few lines, giving an idea of the 
many explanations which have been advanced to account for this 
strange phenomenon. In the ‘* Philosophical Transactions” for 
1769-70 a large number of descriptions and explanations of thissingu- 
lar phenomenon may be seen; and those who wish to go deeper into 
the matter should consult them. In theinstance of one of them—that 
of the transit of Mercury—studied as it was by six experienced 
observers at Greenwich, two most curious facts appeared worth 
noting, showing how the individuality, or the ‘* personal equation ” 
of each observer, influences such phenomena. First, the time of 


| contact, as determined by the different observers, varied to the 


extent of no less than 135 seconds. Secondly, the shape—as it was 
then thought—of the planet, varied to a wonderful extent, as 
viewed by different observers, It may here be noticed, as a some- 
what singular circumstance, that the French astronomers ascribe 
this appearance of the black drop, strangely enough, to the telescope 
itself-—to bad definition, or even to instability of mounting. Lalande 
ascribed the phenomenon to “irradiation.” An eminent observer 

one of the observers in ’79—ascribed the phenomenon of the 
black-drop to the “‘ sensible size which an illuminated surfaee must 
have before it can be visible.” ‘‘ There is, doubtless,” says a recent 
writer, ‘‘ some truth in each of these suppositions.” There is also 
another theory which I may well leave to the investigation of 
the metaphysically curious. It has been called the ‘* mental aber- 
ration” of the eye. It is astonishing to find that so able and 
accomplshed an investigator and experimentalist as M. Plateau 
should have admitted such an idea as this. We cannot always, it 
is certain, be sure of the accuracy of the eye in individual cases, 
but all observers cannot have failed to see something veritably. We 
must take the average of the best and keenest. It may be useful 


to note that in the transit of Mercury, as well as of Venus, this- 


black drop difficulty occurs, and it is curious to note how in the 
older observations this difficulty puzzled the observers, At the 
first external contact, says Mr Hind, the eminent discoverer of so 
many of the ultra-zodiacal planets, a penumbra or light shade 
upon the sun’s disc has been remarked, and a line, as he terms it, 
or black drop, has appeared to connect its limb with that of the 
sun. The contour of the planet has been seen to be distorted in 
such a manner as to give it a pear-shaped form just before the for- 
mation of the luminous thread. Such appearances, he adds, are 
doubtless to be ascribed partly to atmospheric circumstances, 
though this cause alone is not sufficient to account for them com- 
pletely —different telescopes at the same station having given 
different results ; in some instruments nothing of the kind having 
been remarked. These phenomena he considers may probably 
arise from a simple cause, though at present it is very imperfectly 
understood. And, once more, for it is instructive to note how 
difficult these rare phenomena are of explanation; an Ameri- 
can observer of the transit in 1848 says the dusky ring only 
appeared when the sun was covered with a thin haze, and it is not 
improbable that the planet's atmosphere may cause a similar 
nebulous-looking ring. It is to be noticed that these several 
attempted explanations of the black-drop phenomenon are in the 
main consequent on the fact of the non-observance of the shading 
or fringe which, as we have seen, surrounds all bodies, and which, 
when two of them mect and mingle together, produce the drop. 
Westminster, Jan, 11th. C, B, ALLEN, 





HOW TO IMPROVE THE WORKING CLASSES, 


Str,—The most practical of practical men cannot complain ct 
any want of activity in our efforts to improve the position and 
condition of the working-classes. This activity is especially 
marked by the many attempts made to facilitate their acquisition 
of useful and necessary knowledge. It is felt by many, and these 
among the largest and best, employers of labour, that our primary 
and secondary schools require, for the present at least, to be sup- 
plemented by instruction given at the works in which the men are 
employed ; that there is a numerous class which neither mechanics’ 
institutes, literary societies, night schools, nor mutual 4 ae 
ment reach, and which can only be effectually acted upon by the 
means of classes held and lectures delivered in the places of their 
employment. It is always a most difficult and often a delicate 
roe to influence adults, whose early education has been neglected, 
to attend classes and to listen to lectures. This difficulty can be 
most readily overcome by the employers themselves taking a 
personal interest in such work, especially in those cases in which a 
good understanding already exists between them and their men. 
Happily, the number of such cases is increasing, for good examples 
are as contagious as evil ones, and one successful instance of 
mutual good-will and mutual helpfulness is sure to be followed by 
others, which will affect for good the well-being and happiness of 
many. I have been led to these remarks by the reports which 
have reached me of the action taken by Messrs. Tangye Brothers, 
at the Cornwall Works, Soho, Birmingham. This firm employ up- 
wards of 1300 men, and one of their most constant objects has been 
to improve the relations between themselves and their — 
One—perkaps the most 9 am of the means employed for this 
purpose has been the establishment of an educational institution in 
connection with their works. The nature of this institution, the 
education which it is proposed to impart, and the method adopted, 
will be seen best from the following address on the uses of know- 
ledge which the Messrs. Tangye have just issued to their men— 
an address which I venture to ask you to reproduce in your 
columns :— 

“The advantages of knowledge to working-men are now recog- 
nised by all thinking persons. It is beyond dispute that if English 
workmen are to maintain their position, they must add to their 
well known skill of hand the all-important power of skill of head. 
This can only be done by increased knowledge and by improved 
education. ‘To aid in this most desirable, this necessary work, 
classes have been formed and lectures provided for those employed 
in the Cornwall Works. The classes are—for machine construc- 
tion and drawing, conducted by Mr. W. G. Causer; arithmetic and 
mathematics, conducted by Mr. Thos. Blaze ; and for English his- 
tory and English literature, conducted by Mr. J. A. Langford. 
These are subjects in which every Englishman should feel the 


deepest interest, which enlarge his mind, increase his sources 





of healthy and elevating pleasures, and enable him to understand 
the wonderful growth of his nation’s prosperity, and the develop- 
ment of her great resources. To these classes have been added 
lectures on scientific subjects, bearing immediately on his daily 
work, and affording information on the materials and processes of 
manufacture. There will also be lectures on the laws of health, 
having special application to the workman’s condition of life, and 
lectures on subjects of general interest to working-men in their 
various social relations. To assist in these useful studies, a library 
and reading-room have been established at the works. It has been 
asked, Of what use can the study of English literature and English 
history be to working-men? To this it may be replied that all 
knowledge is useful, and that the knowledge of the history and 
literature of one’s own country is especially useful. The mind that 
has received the training necessary for acquiring such knowledge 
is, by the very process, prepared for the acquisition of all other 
kinds of knowledge. The intellect is quickened and strengthened, 
the mind is enlarged, the number of ideas as well as facts in- 
creased, and the man who intelligently understands one subject is 
more ready and apt in the discharge of all the duties of life, and 
he can more quickly learn any subject in which he may take inter- 
est, or which may be profitable to him in his daily pursuits. For 
such a purpose, no study can be more effective than that which 
shows the growth of a nation and the progress of its mental 
development —that is, its history and literature. We may point 
to the practice which has for years been followed in our own works 
in proof of this. The foremen of the various departments have 
been selected from the workmen, who have been placed in higher 
positions and more important offices in consequence of their 
superior intelligence, aa of their readier adaptability to undertake 
such duties. These qualities are always the result of superior know- 
ledge ; and as constant changes are being made in the necessary pro- 
gress of such works as these, every man employed may very properly 
set before his mind such a rise, as an object of worthy ambition. 
This is a positive and a practical reply to the question—Of what 
use is such knowledge? It is within the reach of all, and ought to 
act as a constant incentive to every one who wishes to improve his 
»osition in the world, and to give his children a great advantage in 
eginning the battle of life. Such an opportunity is now offered 
to all who are willing to do their part in the all-important work of 
self-improvement. In carrying out these objects, it is hoped that 
the earnest and hearty co-operation of the workmen will be freely 
and cheerfully given. On this co-operation the success of these 
efforts will mainly depend. All increase of knowledge will add 
much to every man’s well-being, happiness, and prosperity; for the 
workman without knowledge is placed at a sad disadvantage in his 
struggle with the world. To remove, or at least lessen, this dis- 
advantage, and to help those who are willing to be thus helped, is 
the object of our effort to provide education at these works, That 
such efforts will be successful is our earnest hope. No care will be 
spared in order to make the undertaking useful and interesting to 
all concerned ; and we trust that all in our employ will be found 
willing to share in the advantages offered.” : 

Considerable success has already attended these efforts for the 
mental improvement of the men. Nor have the Messrs. Tangye 
neglected the cultivation of the social side of the question. During 
the current Christmas holidays the men, their wives, and children, 
were entertained on two evenings at tea, followed by appropriate 
amusements. On those occasions Mr. Richard Tangye addressed 
those present, and in a friendly and cordial manner explained the 
intentions, the aims, and the hopes of the firm. He also informed 
them that he was one of the first, if not the first, manufacturer 
who advocated and adopted the Saturday half-holiday. Referring 
to the nine hours’ system, Mr. Tangye said, ‘‘ Let others do as they 
may, their firm would not increase the hours of labour, and that 
there would be no more fifty-nine hours a week as long as it re- 
mained the firm of Tangye Brothers.” LL.D. 

Sparkbrook, Jan, 8th. 


FISH PLATES AND TIRES, 


Srr,—Your correspondent ‘‘ A. B.,” in last week’s issue, states 
that fish joints of permanent way after very short use fail to give 
continuity at the joints, and thus make the passage of each wheel 
over the joint to be felt as a distinct knock. Whether such knock- 
ing is due only to old joints, or to old and new indiscriminately, 
Iam _ not prepared to say, but I can fully corroborate your corre- 
spondent as to the regular knocking noise, which is quite distinct 
to an attentive ear. So much is this the case, that, having had 
occasion to spend a great deal of time during the last three or four 
years in travelling, I have worked it into a regular system for 
tinding the speed at which a train travels at any moment. It is 
done in the following way :—Taking the length of each rail on the 
average to be 21ft., the number of knocks per mile run would be 
5: 
said and dividing the quotient into 3600, the number of seconds 





inan hour, we get 14°3.as the time in seconds during which the 
number of knocks counted is equal to “‘ miles per hour” of train 
speed, Thus if, watch in hand, we count the number of knocks, 
and arrive at say 35 when the hand has just passed the 14th second, 
we may be sure that the train at that moment has a speed of 35 
milesan hour. If the average lengths of rails be more or less than 
21ft. each, the speed with the same number of knocks will be 
correspondingly greater or less in proportion ; but as the length of 
rails does not vary greatly, the actual error will be a matter of very 
reasonable percentage only. I have tried this method often, and 
never found any difficulty either by day or night, whilst even at 60 
miles an hour the speed of the train can be taken very leisurely 
twice in the minute. After very little practice the ‘‘ knocking ” 
noise herein referred to is easily distinguished from the other 
noises inseparable from the running of a train. 

Whilst on this subject, permit me to add a few words on wheel 
tires as bearing to a certain extent upon the late deplorable acci- 
dent. Most persons travelling in express trains will have found 
that none of the movements of a carriage are so jerky and sudden 
as those which occur in the direction across the rails. Neverthe- 
less, whilst all other strains to which a railway carriage is liable 
are carefully taken up and deadened by springs, no provision what- 
ever is made against that cross strain. Every time the flange of a 
wheel touches one of the rails, it is at once violently driven across 
to the other side, and as it is rigidly connected to the under 
framing by means of the axle-boxes and guides, the whole carriage 
is as suddenly and violently thrown to the opposite side. The re- 
action upon the tire, the wheel, the axle, and the rail, must in 
many cases be sufficient to at least strain these parts toa dan- 
gerous extent, if not actually to break them. There is no real 
difficulty in the construction of axle-boxes which shall slide, and 
allow of a horizontal transverse movement in the wheels and axles 
of a carriage, regulated either by springs or by a mode of suspen- 
sion similar to that now frequently adopted with bogies of 
locomotive engines. The brakes can be hung in such a way as not 
to offer any difficulty, and the extra cost is not worth consideration, 
as it would soon pay for itself. Is there any particular reason why 
such a system has not been adopted long since, as I can hardly 
suppose the idea to be a new one ? : 

I apologise for the space taken up with this communication and 
thank you beforehand for its insertion. JOSEPH BERNAYS. 
96, Newgate-street, London, Jan. 11th. 





COMPOUND ENGINES, 


Srr,—Let “‘ E.” imagine Mr. C.’s 7ft. stroke engine on top centre, 
and measure from top, cylinder 8ft., centre of crosshead 2ft., con- 
necting rod 14ft., crank 3}ft., total 27}ft. As Mr. C.’s 7ft. stroke 
engine has not been built yet, I cannot give particulars, except 
that it is to make at least 50 revolutions per minute. There are 
two of the American cut-off engines I admire: the Baird engine, 
with the tappet valve, and the Reynolds’ engine, with the Corliss 
valves. There are also several very good cut-off engines, with 
piston slide valves, I would like to extend my catechism to 





American compounds, had I an opportunity, At present, I will 
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tell you some of the improvements I noticed on board the City of 
Pekin. First, the crank shafts were built, not forged like ours in 
one piece; they say they get the grain of the iron, and make a 
better job, as some of ours give way, causing delay and danger at 
sea, and can form the web and back balance of the crank in one 
piece. Secondly, any of the main bearing bottom brasses can be 
taken out, or lined up without lifting the shaft. Thirdly, the 
condensers had horizontal tubes, the circulating water passing 
three or four times through, but entering at the top, instead of the 
bottom like ours. This crossing of the suction and discharge pipes 
—they say—gives a better vacuum with less circulating water, and 
hotter feed-water. The steam, entering the top of the condenser, 
comes in contact with the sea-water at, say, 50 deg. instead of 
water at 90 deg. giving a better vacuum. Again, as the steam 
when ‘ condensed falls to the bottom of the condenser, the feed- 
water is hotter, as the surface it comes in contact with is at 90 deg. 
instead of 50 deg. The boilers were like our compound boilers, 
If they should prime, the water will never get into the engines. 
The superheater is very high, not like some of ours with the bottom 
not much above the water surface in boilers. I was pleased with 
the City of Pekin, and glad that I chanced to get a ticket of 
admission. Every part of the ship I saw was made in America, 
of American iron—except the steam stearing gear by George 
Forrester and Co., Liverpool. I will close by giving you some 
particulars of an American river steamboat engine side wheels: 
diameter of cylinder 25in., length of stroke 8ft., boiler pressure 
140 Ib.; diameter of boilers 3ft. they said riveted cold. This 
engine gives better resultsthana ‘square engine,” using the same 
amount of steam. W. G. 

a Square engine” means diameter of cylinder and stroke 
equal, 





RAILWAY SIGNALLING, 

S1r,—As there is a number of new inventions being brought out 
for signalling on railways, would you allow me an opportunity to 
bring an invention of mine before the public, which I have had on 
hand for a number of years? No invention forthe purpose could 
be more simple. A fin, iron rod, insulated from the earth, is 
carried on supports 9in. from the ground and the same distance 
from one of the rails ;'a V wheel is fitted on front of the engine, 
and insulated from it, which runs on the rod; the rod being dis- 
connectedat every station, the line becomes, as it were, in sections or 
blocks. Every engine carries a battery telegraph needle instrument 
and bell, to give alarm in case of danger. The action of the 
apparatus is as follows :—Suppose a train has arrived at station 
No. 1, and is started off again before train at station No. 2 has 
left, the electricity from train at station No. 2 would flow to train 
at No. 1through therod to the V wheel, then tothe needleinstrument, 
from thence to the wheel of the engine, then to the rail, and to earth 
to complete the circuit. A great advantage in my system would 
be that, suppose a train had left the metals and blocked the line in 
a dense fog, by wrapping a piece of wire round the rod and rail, 
which might be carried by the engine driver, fireman, or guards, all 
approaching trains would be stopped, because the electric circuit 
would be closed and an alarm would be given to those trains. I may 
here mention the V wheel is so arranged as to leave the rod and 
take it at level crossings and points,connection being carried on ina 
pipe on the sleepers. JOHN Rusu. 

Battersea January 9th. 


THE BRINDLEY MEMORIAL, 

S1r,—In the year 1863 it was proposed to erect a memorial to the 
famous James Brindley, who was born in the hamlet of Tunstead, 
in the parish of Wormhill, in the county of Derby, a.p. 1716, 
The sum of £70 was collected, and ar equal amount was then pro- 
mised, but it was thought advisable to let the matter rest, owing 
to the oat state of trade. The late Sir Wm. Fairbairn, 
Bart., undertook to interest himself to raise a handsome sum for a 
suitable memorial had not ill-health prevented him. At his de- 
cease the sum of £110 3s. 7d. was in the bank. It was thought 
desirable not to let the design fall through, though we could not 
hope to raise the memorial of the magnitude originally proposed. 
The treasurer of the fund, together with myself, now seek to obtain 
subscriptions towards the erection of a fountain, in harmony with 
the surrounding scenery, close to the village green where Brindley 
as a boy used to play. The actual sum now raised is about £180, 
a sum too small to justify us in accepting any of the tenders for 
the work. It would be desirable to raise £300 to complete it in a 
satisfactory manner. The president, vice-president, and several 
members of the council of the Institution of Civil Engineers, to- 
gether with several others, have already subscribed, 

Would you oblige me by inserting these few lines in your paper 
in order to afford an opportunity to any gentlemen interested in 
this memorial to help it forward? The treasurer, Hugh Wm. 
Bagshawe, Manchester and Salford Bank, Manchester; and the 
Rev. A. A. Bagshawe, M.A., Vicar of Wormhill, or the Sheffield 
and Rotherham Banking Company, Buxton, Derbyshire, will be 
most thankful to receive any contributions to the ‘‘ Brindley 
Memorial Fund.” Avecustus A. BAGSHAWE. 

Wormhill Vicarage, Buxton, Derbyshire, January 12th. 





PRIMING, 


S1r,—In my letter of Dec. 28th, when I wrote “ the course which 
is being taken in the alterations of the Castalia,” I assumed the 
report that Messrs, J. Penn and Son were about makingnew boilers 
in place of the present ones—to which my attention was called in 
a newspaper—to be correct. Personally I know nothing of the 
matter, and cannot say if the statement is true. . A 

Blackwall, Jan. 12th. 


OPEN FIREPLACES. 


S1r,—It was with great pleasure that I perused your able article 
nh your issue of the 1st inst. upon the report of the Society of Arts 
ney | economy of fuel in open fireplaces, For after experi- 
menting for several years I have been enabled to carry out most 
successfully, at a very moderate cost, and with the greatest sim- 
plicity, a system which economises coal to a very large degree, 
thoroughly ventilates the room, and in no way alters or interferes 
with the ordinary cheerful appearance of the open fireplace. I 
have recently fixed one in London, and yesterday a trial of its 
capabilities was made, with the following gratifying results. The 
office is a small one, but somewhat draughty, measuring 13ft. 9in. 
by 11ft. 3in., and about 10ft. high. The fire was lighted at 
8 o’clock a.m., and the temperature in the middle of the room 
averaged steadily 64 degrees up to 6 o'clock p.m., when it was 
ascertained that 8Ib. only of Silkstone coal had been used, together 
with the cinders produced therefrom. I venture to assert that the 
above is snpendiiieal in open fireplaces. The patent in the in- 
stance referred to is applied to an existing grate, but in the course 
of a week I shall have removed an ordinary grate, and refixed my 
system new and entire. ‘ 





THoMAS LANE, C.E. 








New Etectric Licht.—A new and intensely white light has 
recently been invented and exhibited by Mr. Wm. Day, of Ohio. 
A thin ribbon of carbon is suspended between two platinum poles, 
and covered by a globe containing dry carbonic acid gas. The rib- 
bon receives an electric current from a battery, and while in the 


atmosphere of the gas becomes brilliantly incandescent. The car-* 


bon is not consumed, and the light is said to be perfectly constant. 
The method was invented by Professor Osborn, of Miami Univer- 
sity, who at first thought it necessary to use very thin strips of 
carbon, but the light is now produced with much larger pad 
and with little combustion. The heat generated has never, as yet, 
broken the small . per globe containing the ribbons. This light 
being constant, and not requiring the combustion of carbon, may 


prove much more useful to scientific lecturers than the ordinary 
— or oxyhydrogen lights, both of which are troublesome to 
handle. 





TOTAL ECLIPSE OF THE SUN. 


WE find in the Zimes of Monday an interesting article on the 
eclipse of the sun in April next. The article commences with a 
reference to the reading before the Royal Astronomical Society of 
the following letter from the King of Siam :— 

** The Royal Palace, Bangkok, Oct. 9, 1874. 

**My Dear Sir,—I have much pleasure in informing you that I 
have received the commands of his Majesty to request you to 
inform the Royal Astronomical Society that if it will appoint men 
of science to observe the total eclipse of April next, his Majesty 
will be happy to consider them as his private guests during their 
visit, and will take on himself their entertainment and provide 
them with transport for themselves and their instruments from 
Bangkok to the station selected by them and back again, and will 
erect such temporary buildings as are required for them and their 
assistants, A communication to this effect will be made by his 
Excellency the Minister for Foreign Affairs to the Acting British 
Consul-General here ; but as this will be slow in reaching the gen- 
tleman interested, his Majesty has commanded me to address this 
note to you to communicate it to the society as soon as possible. I 
shall be most happy to receive any communication from the secre- 
tary of the society named ; and if any gentlemen propose to avail 
themselves of his Majesty's invitation, I should wish to receive 
particulars of the probable number of the party or parties, of the 
station or stations proposed, and the foundations required for 
instruments—a plan, in fact, of each intended observatory, that I 
may submit them for his Majesty’s orders. You may state that 
our topographer, Captain Loftus, and other officers, who, as 
surveyors, are accustomed to precise observations, will be happy to 
assist if desired, and his Majesty will willingly release them from 
their other duties for this purpose, 

“With the assurance of my high esteem, believe me, my dear 
Sir, your most faithful friend, BHASHAKARAWONGSE, 

**—H.S.M. Private Secretary.” 


The letter, our contemporary says, amounts to the offer of a 
large subsidy on the part of the King of Siam, and is no empty 
compliment. 

The Royal Society, recognising the importance of securing 
observations of this eclipse, had, previously to the receipt of 
the invitation, appointed a committee to consider the question, 
and, if observations were possible, to approach the Government 
with a view of pointing out their importance and the aid in money 
and ships that would be required, The tradition of two centuries 
has made it the function of the Royal Society to keep the Govern- 
ment informed on such matters, when the power of the State, and 
that alone, is capable of solving a scientific problem. The Govern- 
ment system of this country is, indeed, devoid of all machinery 
having this object in view, and it has thus become one of the most 
important duties of the Royal Society to call the attention of the 
Government to such researches, 

It was stated by Mr. De La Rue at Friday’s meeting of the 
Astronomical Society that the observations which the Royal Society 
Committee proposed to secure are of a special and novel kind, and 
it is one of the strongest proofs of the recent advances made in this 
branch of research that such observations were undreamt of when 
the eclipse of 1871 occurred, and, further that the instruments 
and methods necessary to secure them were not in existence. 
It is not too much to say that the proposed enterprise is not 
only special and novel, but of extreme interest and importance, 
from achemical, physical, and geological point of view. 

A brief retrospect of the history of solar work since 1860, when 
the Astronomer Royal led the first Government Eclipse Expedition 
to Spain, in the Himalaya, will show how comparatively useless 
the work of the solar investigator in his own laboratory or observa- 
tory is, unless the systematised organisation which the State can 
furnish steps in from time to time and, by enabling him to record 
the ever varying pl of eclipses, completes, explains, and 
expands his work. 

In 1860, Mr. De La Rue, a member of the Astronomer Royal’s 
Expedition, and Father Secchi, a delegate of the Italian Govern- 
ment, were enabled, by the photographs of the eclipsed sun, 
which were then taken for the first time, to place beyond all 
doubt that the strange red prominences seen round the dark body 
of the moon at the moment of total eclipse really belonged to the 
sun’s atmosphere. This wasa fine achievement, for it settled a 
point which had been in debate for a century and a-half. Impor- 
tant though it was, however, it was fairly dwarfed by the results 
of the expeditions sent by the Indian, French, German, and 
Austrian Governments to observe the eclipse of 1868 in India— 
dwarfed because in the meantime an instrument had been placed 
in the hands of the astronomer of a perfectly new kind of power, 
It was no longer a question of place and shape, but of material. 
Janssen, Tennant, Pogson, Weiss, and many others observed the 
eclipse with the spectroscope, and its story was that the promi- 
nences which in 1860 had been proved to belong to the sun really 
consisted of a glowing gas, or a mixture of such gases. But the 
spectroscope was not of use only during eclipses. Before 1868 
Kirchhoff by its means had stated the approximate composition 
of the sun’s atmosphere, taken as a whole; and immediately 
after the eclipse of that year it was found that by its aid the 
brightest part of the sun’s atmosphere, to which alone up to this 
time attention had been directed, could be seen without an eclipse 
at all. Indeed, we were soon told that outside the bright round 
disc that we see, there was an envelope of glowing hydrogen gas, 
to which envelope the name of chromosphere was given, and into 
which are frequently injected from below magnesium and sodium, 
and, more rarely, iron and the other heavy metals. Here, then, 
we were enabled roughly to sort out into strata the various sub- 
stances already detected toy Kirchhoff—that is, it was established 
that the gases and vapours were not all mixed up together, but 
that the lightest, such as hydrogen, magnesium, and sodium, were 
generally at top, and that, as the others were shot up from time to 
time, and some of them more frequently than others, some of 
them were, as a rule, located lower down in the solar atmosphere 
than the others. 

The eclipse of 1869 the Americans had all to themselves, and 
splendid use they made of it. It has been well said that the line 
of totality which swept across the United States was one continu- 
ous observatory. In this eclipse the halo of light outside the 
prominence-envelope was the subject of special inquiry, and now 
this was photographed, as the prominences themselves had been in 
1860, At the same time that this was done it was established 
that there was some other substance lying even outside the 
hydrogen. 

The eclipse of the next year, 1870, was best seen in different 
varts of the Mediterranean. The English Government, applied to 

y the Royal and Astronomical societies, at once supplied the 
requisite funds and ships, and sent three parties; the United 
States Government sent an equal number, and the French one 
party, the Spanish and Italian astronomers observed locally. 
Further facts were obtained of great value; but the weather was 
not good, and the true nature of the corona was not considered to 
be finally established. Another appeal was therefore made to the 
Government in 1871 by the Presidents of the British Association, 
the Royal Society, and the Astronomical Society combined, to 
observe the eclipse of that year in India. The Government 
responded with a remarkable promptitudc, granting everything 
that was required. The Indian Government not only had strong 
parties of their own, but largely aided the observers sent out from 
England ; and the French Government were again represented in 
the person of the illustrious Janssen, who had made his exit from 
beleagured Paris in a balloon to observe the phenomenon. The 
Duteh Government had an expedition in Java. The combination 
of the results of the parties, most of whom had splendid weather, 
led to the following most-important conclusions :— 

First, the corona was now at last photographed, under nearly 
the same instrumental conditions, from three different places, and 
the exact similarity of the pictures proved beyond all doubt 








that part of the corona was a solar appendage. The size of the 
sun was enormously increased by this result. Secondly, evidence 
was obtained rendering it extremely probable that the light of the 
outer parts of the true solar corona, or coronal atmosphere, as 
Janssen proposed to call it, was stronger in the violet and ultra- 
violet parts of the spectrum than elsewhere. Thirdly, it was proved 
that for some distance above the hydrogen envelope, as seen with- 
out an eclipse, less bright hydrogen existed. The so-called chro- 
mosphere, therefore, was a layer of brighter hydrogen and other 
vapours, Other results were obtained, but the above are those 
on which we wish to lay the greatest stress, for reasons we now 
proceed to state. 

Since the eclipse of 1871 the every-day observations of the sun 
and of his lower atmosphere (the chromosphere), which can be 
rendered visible by the spectroscope, as we have before’ stated, 
have gone on with great vigour, especially in Italy. At special 
study of the chromosphere has been made at the expense of 
the United States’ Government at an elevation of some 9000ft. on 
the Rocky Mountains ; and extensive laboratory researches have 
been undertaken with a view of enabling us to understand better 
the various phenomena observed, We shall now only refer to the 
two latter branches of the work. Trofessor Young, on the Rocky 
Mountains, in the clear air at so great a height, saw that the chro- 
mosphere was much more complicated than it appears to those 
who observe in the plains. Among other things he found that the 
vapour of the caahel calcium, the principal characteristic lines of 
which require perfect atmospheric conditions to enable us to see 
them, was very often present along with magnesium, but his obser- 
vations left it doubtful which vapour extended highest generally. 
The laboratory experiments proved that, in the case of any one 
metal present in the sun, the metal behaves exactly the same in 
the sun’s atmosphere as it does when driven into vapour by the 
passage of the electric current between the carbon poles of an 
electric lamp, At the greatest distance from the poles the spec- 
trum of the vapour is the simplest (single-lined), in the core of the 
are it is complex (many lined). Now, in the case of some of the 
elements present in the sun we have a spectrum as complete as 
that we get in the core of the arc, in others only a line or two, so 
far as we know at present. In fact, we have hydrogen and the 
metals of the alkalis and alkaline earths, and the metals of the 


iron class with almost complete spectra on the one hand, and on™ 


the other only a few lines indicating the presence of such metals as 
zinc and lead, 

Nor is this all. A most diligent search has been made for 
metals of the tungsten, antimony, silver, and gold classes among 
the metals, and entirely without success. Dealing, however, with 
the metals the record of which is most obvious in the solar spec- 
trum, hydrogen, magnesium, calcium, sodium, and the metals of 
the iron group, the order we have given is not only the order in 
which they would be met by a body entering into the solar atmo- 
sphere, but it is the order of the old atomic weights. Further, 
although it is true that at present we do not know much about the 
spectra of the stars, we do know that the stars with the simplest 
spectra are stars which only give clear indications of hydrogen, or 
hydrogen and magnesium, or hydrogen, magnesium, sodium, and 
soon. A star as it gets gradually older may apparently give us a 
spectrum belonging to a gradually increasing depth of the solar 
atmosphere as it exists at this moment. 

So far we have said nothing about metalloids—that is, those 
elementary bodies, such as oxygen, carbon, nitrogen, sulphur, and 
the like, which make up more than half of the parts of our planet 
most easily got at. Of metalloids in the chromosphere none have 
been detected, but a year ago a paper was presented to the Royal 
Society pointing out that their record would appear not to be en- 
tirely absent from the solar spectrum ; in fact, that we have exactly 
such a record as we should expect if this large class of bodies 
existed in a comparatively cool part of the atmosphere at some 
height above the hotter Sener strata. It was also shown that, 
granting this, we could explain the various classes of stars in the 
heavens by supposing that as a star got older and colder the 
metalloids were enabled to exist lower down in the atmosphere, 
and thus to change the character of the spectra of stars bright and 
hot into that associated with those which are dim and possibly 
colder, until at last the metalloidal rain, so to speak, falling on the 
metals below, gives the material ofa future crust. It will be seen, 
then, that the work since 1871 has been assuming more and morea 
chemical character, and associated with this are physical questions 
of the greatest interest, not only bearing on the kinetic theory of 
gases, but which may eventually help us to follow more intelli- 
gently than we can now the matter of a nebula till it forms part of 
the cooled crust of a ya. 

The present line of inquiry, then, is to determine the chemical 
nature of a section of the sun’s atmosphere reaching from the pho- 
tosphere to the extreme limits of the corona, some hundreds of 
thousands of miles away. This, with the old conditions of obser- 
vation, would have been a hopeless task to accomplish. But, side 
by side with the results to which we have drawn attention, new 
methods of investigation have been introduced, and among these 
the development of spectrum photography deserves first mention. 
The spectrum of the corona can now be photographed with the 
same ease as the prominences were photographed in 1860, and if 
such photographs can be obtained, it is certain that the work of 
four minutes will in all probability be more valuable than labora- 
toty work extending over as many years. But even spectrum 
photography would not have been applicable under the best con- 
ditions unless side by side with it an instrument had been intro- 
duced which is destined to effect a great revolution in astronomical 
observation. In the siderostat we have an instrument, suggested 
by Hooke and perfected by Foucault, which enables us to do away 
with telescope stands and their equatorial mountings altogether. 
This is effected by moving a large, perfectly plain mirror in front 
of the object ios of a telescope, the telescope itself being 
horizontal and at rest. This arrangement permits of spectroscopes 
and photographic apparatus being attached to the eye-piece end of 
the telescope of even greater dimensions than the telescope itself. 
The special and novel method of attack to which Mr. De La Rue 
referred as having been suggested to the council of the Royal 
Society can now be guessed by our readers, and unless we have 
missed the mark altogether it should now be seen that the work of 
the proposed expedition of this year is the fruit and crown of the 
work begun in 1860, and carried cn by the English and other 
civilised Governments since that time. 

It is clearly the duty of the Royal Society not to stay their hand 
now that the fruit which has been ripening so long is ready to fall 
into it, and if they find that there is yet time to complete all the 
necessary arrangements, there can be little fear that aGovernment 
which has already shown its appreciation of the importance of 
scientific investigation will, inthe teeth of the many precedents 
now recorded, refuse aid to carry the instruments and observers to 
their stations, more especially when they are invited by a friendly 
sovereign. Moreover, it is already known that the Indian Go- 
vernment has placed a ship at the disposal of any observers who 
may be sent to the Nicobar islands or the coast of Burmah, and it 
is most likely that the Admiralty will have a ship at Singapore 
ready to take any observers who accept the King of Siam’s 
invitation. 

Considering the shortness of the time left for preparation, it is 
fortunate that although the totality lasts as long as 3min. 54sec. 
at Bangkok, the residence of his Majesty of Siam, it is still longer, 
being of 4min. 27sec. duration, at Kaikul, in the Nicobars; 4min, 
and Gsec, at Mergui ; and 3min. and 57sec. at Tenasserim, in 
British Burmah—all these places being within a few days’ sail of 
Galle or Calcutta. These figures are given from a calculation 
which Mr. Hind has been so good as to furnish to us, 





Apvicrs from Egypt state that between the 11th and 20th 
December, 42 vessels passed through the Suez Canal, and that the 
receipts between the Ist and 20th December amounted to 1,615,000 
francs 
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MORRIS’S PATENT STOP VALVE SCREW FERRULE. 


Tuis ingenious in- 
vention renders it 
perfectly easy and safe 
to make a connection 
to any gas or water 
main, while under 
pressure, with the 
certainty that no leak- 
age or waste will take 
place. One of its 
principal features is 
the introduction into 
the ferrule of an in- 
ternal screwed plug 
actuated from the top 


Mr. Davenport said it 
had been supposed to 
be impossible to keep 
the oa of anything 
but engines, and not of 
passenger, baggage, mail, 
and express cars; but 
the Lake Shore Rail- 
road had found a way 
of keeping the latter. 
Each conductor _ be- 
tween Buffalo and Chi- 
cago made report of 





what cars he took from 
the beginning of his 
trip, and what cars he 








of same, the object of 
which is to close the 
communication — be- 
tween the inlet and 
outlet of the ferrule 
while it is being at- 
tached to the main, 
to do which the in- 
ternal plug is screwed 
down tight on to a 
seating in the lower 
part of the ferrule. 
When the ferrule is 
fixed to the main and 
connections attached, 
the internal plug is 
screwed back, which 
draws it up into the 
head or top of the 
ferrule, which it effec- 
tually closes, and at 
the same time opens 
up a free communica- 
tion between the inlet 
and outlet of ferrule, 
thus allowing the gas 
or water to pass into 
the service pipes. 

The drilling and 
tapping apparatus 
shown in the illustra. 
tion—to be used in 
connection with the 
patent ferrules is of 


— 
YT 


Wnt} 


the simplest kind. \ 
The saddle piece d is \ 
inade so as to be used \ 
with different saddle . 





packing pieces h, made 
suitable for different 
diameters of main 
pipe, so that one 
suldle piece can be 
used with various 
sizes of main pipe by 
changing the packing 
piece h at its under- 
side. 

The following de- 
scription of the mode 
in-which the appa- 
ratus is to be used 
will be readily under- 
stood:—To drill and 
tap the hole in a main 
the packing piece h 
is first placed on the 
pipe over the point 
where the hole is 
required to be made, 
the joint between it 
and the pipe being 
kept sound by Ineans 
of greased felt or 
other suitable mate- 
rial; the saddle piece 
dis then fixed by means of the chain f; the spindle a, with the 
drill and tap 6 at its lower end, is inserted in the top of the 
siddle piece, and the socket e¢ having a leather washer at its 
lower end to prevent leakage, together with the horned nut c¢, 
are placed in position as shown. The hole is then, by means of 
a cross handle fitted on the spindle, drilled and tapped in the 
ordinary way, after which the drill and tap are drawn up and 
the slide y moved over the hole in packing piece h, thus pre- 
venting the escape of gas or water, when the spindle a and the 
drill and tap 6 are removed, which is next done. The lower 
part of patent ferrule (, containing the internal screwed plug, 
is then inserted into the saddle piece immediately over the slide 


which covers the hole just made. Another spindle similar to a, | 


but with a serew-driver point, is then introduced,and the horned 
nut ¢ screwed up tight again, after which the slide g is with- 
drawn from covering the hole, and the lower part of the ferrule 
screwed into the orifice drilled and tapped for its reception by 
means of the spindle with the screw-driver point above referred 
to. When this is done, the whole of the apparatus is removed 
leaving only the lower part of the patent ferrule containing the 
internal screwed plug in the main pipe, the body piece & is then 
screwed on the ferrule, and the branch, or service pipe, is con- 
nected to same by an ordinary screwed union, or other joint, 


after which the internal plug is unscrewed by an ordinary screw- | 


“driver inserted into the top of the ferrule. As the plug is 
unscrewed from the lower part of the ferrule, its upper end 
enters and screws into the upper end of the body part 4, thereby 
closing the same, and at the same time opening a free communi- 


cation between the inlet and outlet of the ferrule. An ordinary | 


iron socket / is then screwed on to the portion of the plug left pro- 
jecting above the body of the ferrule, and a permanent joint 
made with white lead. The plug may be screwed back again 
into the ferrule, and the gas or water supply thereby shut off at 
any time by an ordinary screw-driver, 





AMERICAN CAR WHEELS. 


IMMEDIATELY after the Shipton accident a correspondence 


appeared in the Times, in which the use of American railroad wheels 
was advocated. These wheels are of chilled cast iron, and they have 
often been tried with bad results in this country. As, however, some 
engineers still believe in them, we think it worth while to publish | 8000 to 80, 





left at the end, and 




















Master Car Builders’ Association, from which it will be seen that 
Americans have a very divided opinion as to the merits of their own 
wheels. The subject anal was the mileage of car wheels, 
Mr. Washburne, of Massachusetts, a veteran manufacturer, was 
called on for his experience, especially with reference to steel 


wheels. He said that for the last four or five poe they had been | 


making wheels of steel, and had not yet been able to get a satisfac- 
tory comparative statement between the steel and iron. The iron 
wheels of all makers vary greatly. The steel wheel, if perfect, he 
thought, would eventually take the place of iron wheels. He 
thought the mileage would exceed that of iron wheels about six, 
po 8, eight to one, and should average from 250,000 to 
300, miles, while a chilled wheel had to be a good one that 
would average 40,000 miles. 

Mr. Garey asked how much mileage the steel wheel would have 
| to make to compensate for the difference of cost between it and 

iron. 

Mr. Washburne said a steel wheel that cost 50 dols, would have 





| wheel would run from 100,000 to 150,000 miles without turning, 
and would stand turning two or three times before being worn 
out. He had wheels now that had run over 300,000 miles and were 
still good. 

Mr. Adams said that almost all wheel makers claimed, no doubt 


| railroad companies have assumed that that is a fact; but no rail- 


| road company could give the mileage of the wheels, Trains were | 


| broken up so much, running from one road to another and running 
irregularly, that the mileage could not be kept with any positiveness, 

Mr. Scoville said that he had thirty-six cast iron wheels on the 
New York Central between Buffalo and Rochester, two of which 
‘had run 150,000 miles and two close up to 200.000. The other 
| thirty-two died out long before. Out of thirty-five others returned, 
| anc whose total mileage averaged 48,000 miles, twenty-four made 
| less than 30,000, while the other eleven ranged from 60,000 to 

85,000 miles. He did not think he had ever made any engine 

wheels that would average 50,000 miles. To increase the mileage 


the iron had to be made denser, and when a manufacturer under- | 


took to work every wheel up to 50,000 miles, he believed he had a 
bad job on his hands, The wheels of which he had spoken were 
26in. and 28in. diameter, generally 28in.; none of them were 33in. 

Mr. Adams said they found wheels ran very differently, from 
000, or 90,000 miles. There was about one good wheel to 


the following extract from the report of a recent discussion by the | every three bad ones, 


to run about 100,000 or 125,000 miles to be as cheap as an iron | 
| wheel that would run 40,000, but probably the average of the | 
| latter would not exceed 30,000 miles. He thought that the steel | 


in good faith, that they ran their wheels for 50,000 miles, and | 


there was no difficulty 
in this way of obtaining 
the mileage. This of 
course renders it easy to 
keep the mileage of the 
wheels, The report on 
that road of the Ist of 
last April showed that 
the wheels removed 
during the preceding 
six months had averaged 
over 57,000 miles, and 
the least average, he 
believed, was 54,000. 
These were 33in. wheels 
that had service under 
heavy cars at high 


i | Hi IM | HU Hi | speed, It was true that 


the Lake Shore was not 
as hard a road as some 
others. He wanted to 
say something about 
iron wheels now, and he 
had some in mind that 
had run 200,000 miles, 
and were good yet. He 
had the means of fixing 
the data himself. Iron 
wheels will therefore 
make big mileage as 
well as steel wheels. 
Iron wheels are not ex- 
hausted at the end of 
40,000 miles. There may 
be on some roads bad 
wheels that make poor 
mileage. He had nothing 
to say against steel 
wheels, but he wanted 
the iron wheels to have 
«a fair chance, Great 
improvements can be 
made in them as well as 
in steel. But it was 
necessary that the mile- 
age of passenger cars 
should be kept, and he 
called on the master car 
builders to insist that 
this should be done. For 
freight, mark the wheels 
with the date when put 
on, and when taken off, 
and knowing about what 
distance the cars ran in 
a year, and the time 
the wheels had been 
under the cars, the 
mileage could be caleu- 
lated with approxi- 
mately accurate results, 
while that under pas- 
senger cars would be 
positive. 

Mr. Snow said they 
sold their wheels to the 
Pullman Car Company 
on a mileage basis of 
50,000 miles, receiving 
credit for wheels that 
ran over 50,000 miles, 
and standing the loss for 
those that failed to make that, and it was a long time since they had 
had to pay anything below 50,000. He mentioned that merely for 
the information of those who thought that chilled wheels would 
not make over 40,000 miles, The lowest average for the last six 
months was about 59,000. He believed wheel makers could do 
much to improve the quality of their wheels by attention to 
details. He noticed several years ago that the manipulation of 
the cupolas did not give ax good results in sultry weather as in 
damp. He commenced to turn the hose in and run a stream of 
water on the iron before charging it, and with good results, and he 
had carried the experiments further by injecting steam into the 
cupola which produced the best results of any he had ever tried. 
His experience was that wheels could be made to give a general 
average of 60,000 miles. As for mileage records, it would take 
three or four years to make a complete record of a lot of wheels, 
because some wheels would run that length of time, and the 
| record could not be completed until they had all worn out. 

Mr. Scoville said it might be possible to get a general average of 
60,000 miles out of a 33in. wheel, but he would rather guarantee 
40,000 . 

Referring to the statement that wheels did not make the mileage 
now that they did years ago, Mr. Lobdell said that years ago a 
| broad tread wheel was an exception. They were mostly narrow 
| tread wheels, fitted with from in. to fin. play, allowing the tread 
to wear all over the surface. Most broad tread wheels are set to 
}in., and he had seen wheels taken out after 50,000 or 60,000 
miles run, where the edge of the tread hardly had the chill marks 
taken off. i ; 

Mr. Wood said he thought it would be very difficult to ascertain 
the mileage of a passenger wheel on account of a prevailing custom 
upon most roads of removing the wheels after they have been a 
| year in passenger service, and put them into the freight service. 
| He said he had examined the Lake Shore system of mileage, and 
bore testimony to its minuteness and accuracy. 

Mr. Forney said he had talked with railroad officers about keep- 
ing accurate mileage, and they said the cost was so great that it 
| did not pay; the results would not warrant the expenditure, An 
| Erie officer had told him, for instance, that the cost of keeping the 
| mileage on that road would be about 10,000 dols. a year. 

Some opinion having been expressed that the estimate was too 
| high, Mr. Wood was questioned as to the number of clerks 
| employed in this duty on the Lake Shore, and he estimated them 
| at about fifteen. 

| Mr. Chamberlain then produced a paper from which he read a 
| record of the mileage of certain lots of wheels; 588 wheels made 
\ 19,173,678 miles, or a total average of 32,608; 1682, 33in. wheels 
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in the passenger service averaged 35,723 miles, Of 1800 steel 
wheels put on, the largest mileage was 320,388 miles, and the 
wheels good from all appearance for as much more. They were 
running under a guaranty of 100,000 miles, and still in perfect 
order. Of seventy-two defective steel wheels, the smallest mileage 
was 9300, and the largest 237,000, the average mileage being 
79,562 miles, These are under coaches weighing from 20 to 25 
tons; a majority 20, and have a run of 200 miles, 





THE NARROW GAUGE RAILWAYS OF EUROPE, 
By A. Srevart, Engineer of Belgian Railways. 

WE are indebted to the English edition of the Revue 
UVniverselle des Mines for the following interesting paper :— 

This work dates from the end of 1871; the questions treated 
therein were then the order of the day amongst all the engineers 
in the world, and have lost none of their interest up to the present 
time, We shall confine ourselves strictly to European narrow gauge 
railways, on which the traction takes place on rails by locomotives 
of ordinary adhesion, in a manner analogous to, and, consequently, 
comparable with that of broad gauge lines. 

We shall say nothing about the mountain railways, such as that 
of Rigi, and those on the systems of Fell and Wettly; neither 
shall we direct our attention to the lines of single rail, on the sys- 
tem of Larmanjat, and others, nor of suspended railways like 
those at Brighton and in Ceylon, on Hodgson’s system, These are 
all schemes to be judged from one specimen, whereas narrow 
gauge lines having been in work a long time, can be compared 
directly with ordinary lines, We may consult with advantage on 
this subject :—-In French. Level: ** Construction and Working 
of Railways of Local Interest.” Paris, 1870. ‘‘ Memorials and 
Reports of the Meetings of the Society of French Civil Engineers, 
1868-1869,” Loisel: ‘ Special-year Book of Belgian Railways.” 
Brussels, 1867-69, Statistical information published by the 

Selgian Minister of Public Works. In English, Tur EN- 
GINEER, 1869, to date. Di i and volumi corre- 
spondence on narrow gauge. Robert Fairlie: ‘“‘The Gauge 
for the Railways of the Future.” Paper on “Railway 
Gauges,” read before the British Association at Edin- 
burgh, 1871. “The Battle of the Gauges,” London, 1872. 
Spooner: ** Narrow Gauge Railways.” In German, The very 
important memorial of the technical commission, appointed by the 
union of the German railways; ‘‘Grundziige fiir die Gestaltung 
der secundiiren Bahnen.” Organ fiir die Fortschritte des Eisen- 
bahnwesens, 1869. In Italian. Felice Biglia: ‘‘Sulle Ferrovie 
Economische Due Relazione al Ministero dei Lavori Publici.” (On 
Economical Railways, two Reports to the Minister of Public 
Works.) ‘‘ Giornale del Genio Civile,” 1870-71. 

HISTORICAL, 

It is well known that the point of departure from the ordinary 
width of Stephenson’s gauge (4ft. Shin. or 1°435 metre between the 
rails, or about 1°50 metre (4ft. 11°05618in.) from axis to axis of the 
latter), was only the usual distance of the wheels of the carriages 
which the wagons were intended to replace. This width of gauge, 
the most universally adopted has, then, no really rational exist- 
ence. Once established, its adoption for English lines was in- 
evitable, in consequence of the necessity of making them 
agree with the railways already marked out, and it afterwards 
became general all over the Continent, in imitation of what had 
been done in England. In Belgium and France, 1°50 metre (4ft. 
11°05618in.) was the distance from axis to axis of the rails, which 
gives a variable distance of 1°430 metres (4ft. 8*3in.) to 1°45 metre 
(4ft. 9°O876in.) according to the width of the flanges of the rails. 
In Germany the Union Railway adheres now to the English gauge 
of 1°455 metre (4ft. Shin.) Here and there there was a departure 
from this rule to increase it; thus the great engineer, Brunel, 
constructed the line of the Great Western Railway at a width of 7ft., 
but the company was soon compelled, at great expense, to put down 
another rail to enable them to take in the traftic of the other rail- 
ways; and, in consequence of inconveniences of all kinds oceasioned 
thereby, is was decided, in 1869, to return to the normal gauge. 
The Baden railway in Germany has been constructed on the 
standard of 1°60 metre (Sft. 2°09326in.), and that of Amsterdam. 
The Hague-Rotterdam, in Holland, of 1°93 metre (6ft. 3°98562in. ), 
but all those have returned to the ordinary gauge. 

There are now four countries in Europe having a wider gauge 
than 1°50 metre (4ft. 11°0561lin.), which have been adopted for 
political or strategic motives; these are—Spain and Portugal 1°68 
metre (5ft. 6°14292in.) ; Russia, 1525 metre (5ft.) ; and Ireland, 
b'60 metre (5ft. 2°09326in.) Out of Europe, the cradle of railways, 
we tind all sorts of gauges. In the United States, that of 1°435 
metre (4ft. 8'49708in.) has prevailed, but there are several others 
up to 1°83 metre (6ft. O°04854in.). In the English possessions of 
India the gauge is 1°68 metre (5ft. 6°14292in.). In Australia and 
Brazil it is 1460 metre (5ft, 2°993in.). Lately, a revolution 
has taken place in all minds. We have seen from numerous 
examples that railways of broad gauge have been con- 
structed at great expense in countries where the traffic 
was far from being remunerative, and in presence of this fact, 
that all the elements which go to establish the net cost of 
carriage—cost of construction and maintenance of the line, cost, 
and wear and tear of the rolling stock, working expenses, &c.— 
vary, in one way or another, with the width of gauge, it is only 
rational that we should apply ourselves to the consideration of the 
most suitable gauges for railways. Animated discussions have 
been raised, especially in England, on the subject of the narrow 
gauge, and, to our mind, the battle of the gauges is not yet 
decided, Too many warm partisans have entered the lists, who 
are so positive in their ideas, that it is impossible to come to an 
agreement. The question is complicated by too many conflicting 
elements, for a clear idea of the whole subject to bring about, all 
at once, a radical solution. It is only by the light of facts that 
2 cases can be resolved, when they arise; but we do not 
think it will ever be possible to decide dogmatically, and in a 
general way, between the comparative merits of the broad and 
narrow gauges. What are the Iicte, then, on which an infallible 
judgment may be founded? They are already in existence 
in great numbers in Europe, and we will produce them in the first 
vr of this work. In the first place, there are the Belgian lines of 
nigh and low Flenu, 1836, and from Antwerp to Ghent, 1846, of 
which little mention is made, as is the case with everything that 
takes place in our little modest country. It is the same with the 
lines of Norway and Breellthal, 1862. But recently a great noise 
has been made about an English line of very narrow gauge, which 
has been a long time at work between Festiniog and Port Madoc, 
in Wales, but on which locomotives have only run since 1863-4. 
The results ~ forward by Mr. Spooner, the Becsting engineer of 
the line, and warmly defended by R. Fairlie, have intensified the 
dispute. Asa consequence of these animated discussions, which will 
certainly tend to throw a new light on the technicality of railways, 
public attention has been drawn to the lines of this sort already 
constructed, and several experiments have been undertaken, 
The Russian Government especially, on the presentation of the 
report of a commission eqpeleted to examine the Festiniog 
Railway, has constructed a number of lines of narrow gauge. 
Out of Europe, the system is being tried in America on a grand 
scale, and the question is being debated as to whether a narrow 
gauge is to be employed, for the extension of the net of Anglo- 
Indian railways, and for the construction through Persia and 
Asia Minor of an immense line which is to unite this country to 
Europe. 

I.—RESULTS OBTAINED ON LINES OF SMALL SECTION IN EUROPE. 

We shall devote a few lines to each of the principal reduced 
gauges in Europe. Not to go beyond the scope of this work, we 
shall abstain from all useless detail in estimating the whole of the 
conditions of the establishment and the working of railways. 
Having done this, we shall present in a general summary the salient 
figures belonging to this part of our subject, so that the reader 












may be enabled, at a single glance, to compare them one with 
another. 

1. Railway System of High and Low Flenu (Hainaut) Belgium.— 
Constructed and worked since 1836 in great part ona gauge of 
1°20 metre (3ft. 11°24494in.) the rest 1°50 metre (4ft. 11°05618in. ); 
this railway is not a /ine like the others of which we shall have to 
speak, it is a complete net, withim which and a canal of great 
width—Mons, at Conde—it is intended to bring together all the 
coal mines and industrial establishments of Flenu. Its total 
length is 92 kilos. (nearly 58 English miles), about two-thirds of 
which consist of levellings in the vicinity of the coal mines, which 
are so numerous there. On certain sections, this railway has two, 
three, and even four lines. The traffic is so enormous, that the 
gross receipts amount to nearly 14 million of francs (£60,000). 
The average ascent is 10 millimetres (0°3937079in.), and the 
maximum 0°025 metre. The curves decend to a _ radius 
of 30 metres (32¢ yards.) The lines comprise rails of 28, 
33, and 35 kilos. (613, 72}, and 77 Ib.) per current metre. 
The traction has been done by the company—by the Belgian 
State since the 1st January, 1871—but the rolling stock is furnished 
by the coal mines, or by the adjacent railways, for the wide line. 
The result is a great diversity in the rolling stock, which has been 
provided rather with a view of facilitating the service of the coal 
mines than with that of the good management of the lines. The 
wagons weigh, on an average, 2000 kilos. (nearly 2 tons); for a 
quantity of 24 to 40 hectolitres of coal, 2200 to 3600 kilos, (46 to 
70? cwt.), which forms a considerable weight. The transfer of 
the coal from these wagons to those of the wide line costs 20 cen- 
times per ton. The four-wheeled coupled locomotives, which do 
the service of the narrow way, weigh, on an average, 15 to 18 tons 
in going order, The working of this network, which cost altogether 
71,000f. (£2840) per kilometre, has resulted in a dividend of 105 
per cent. This brilliant result is to be attributed not only to the 
conditions under which the system was established, but also to the 
tariffs, which were the highest in the country. This system of 
railways, which is more or less complicated in its lines of 1°50 metre 
(4ft: 11°05618in.) of gauge, 1f now worked by the State, and it is 
very likely that the lines of Flenu will be altered to the same 
width. The active traffic in coal at this point would justify the 
preference to be given here to the wide gauge. 

2. Antwerp to Ghent Railway of the Pays de Waes (Belgium).— 
This railway, conceded in 1843, after public auction, was con- 
structed in 1844-5, and was in full working condition in 1847. 
Traversing in its entire length, 50 kilos. (over 31 miles) the 
richest agricultural district of Belgium, it terminates in one part 
at the shore of the Escaut, facing the town of Antwerp, and 
serves for the crossing of the river in correspondence with the 
trains by means of steamboats for passengers, and sailing boats 
for merchandise. At the other end, it terminates at Ghent, 
where it has a terminus station different from that of the State. 
It meets on its way two wide gauge lines, which it crosses, 
At Lockeren, where there is a station belonging to the State, 
we meet with an example of the transfer of merchandise. The 
wagons of the two lines may be brought side by side, or be placed 
one after the other on a line of double rails, and although the 
operation is nearly always performed by hand, or with the shovel, 
except for heavy articles, which are drawn up with a crane, the 
cost of transfer under these conditions does not, on an average, 
exceed 30 centimes per ton. As the country presents very few 
inequalities, the line is everywhere nearly level. There are 8500 
metres (5°258 miles) of insensible slope (0°002 to 0°0035), and 530 
metres (nearly 580 yards), with a slope of 0°006. On the whole 
line the curves have a radius of 2000 metres (1°304 mile), and one 
goes down to 800 metres (875 yards). The only work of art on this 
line is a bridge across the small river Durme. The distance from 
axle to axle of the rails is 1°15 metre (3ft. 9°276in.). 
These rails, which at first weighed 22 kilos, (48} Ib.) per 
current metre, have been replaced by others of 25 kilos. (55 1b.) 
on the Vignole model. The sleepers are made of the oak 
grown in the country, or in fir from the North, done over with 
creosote. Under these conditions the first cost of the line was 
4,700,000f. (£188,000), including the rolling stock; or 94,000f. 
(£3760) per kilometre (1093°633 yards). This amount has been 
increased from time to time by extensions and additions to 
stock; it reached 105,000f. per kilometre at the end of 1870. The 
locomotives and rolling stock are well cared for, from an economical 
point of view. All honour to the engineer, De Ridder, one of the 
founders of Belgian railways, As the company makes its own 
carriages and wagons, it employs the choicest material, and takes 
care to have them of the best workmanship. If we take into 
account how long a rolling stock lasts, when made under these 
conditions, and the small cost of its maintenance, it will be 
seen that this economy largely compensates for the greater outlay 
at first. All the locomotives are of one type, with three axles, 
and independent wheels, The driving wheels are 1°40 metre 
(55°11910in.) in diameter. Their fire-boxes were at first in iron, 
but they have all been replaced by copper ones, which last 
ten times longer. On the other hand, as regards the fire- 
tubes, better results have been obtained from iron — homo- 
geneous metal—than from copper.. The engines carry 600 
kilos. — about 12 ewt.—of fuel, and a reservoir of 2000 kilos, 

about 2 tons—of feeding water, on the boiler. They weigh, 
in going order, 16,450 kilos.—above 16 tons. The rolling stock, 
which is very low on the wheels, notwithstanding their 
large diameter, is very original in its arrangements. The 
yassenger carriages have the same width as on the wide gauge 
ines, and the express trains run at the rate of 60 kilometres—374 
miles—an hour. The luggage wagons weigh 2 tons, and carry a 
weight of 5 tons. The flat wagons only weigh 1700 kilos, —334 ewt. 
—or one-third of the weight they carry. Notwithstanding the 
isolated position of this line, it is worked very advantage- 
ously, seeing that, after deducting from the profits the sums 
necessary for renewing and increasing the rolling stock, the com- 
pany during the last few years has paid a dividend of 7 per 
cent. In spite of this prosperity, they contemplate increasing the 
gauge to 1°50 metre (4ft. 11°05618in.), and consequently to modify 
the rolling stock, But the considerations entering into this trans- 
formation have nothing to do with the arguments for or against 
the narrow gauge. There are also in Belgium other railways of 
narrow gauge, but they are of so little importance that we shall 
not stop to discuss them. We shall instance only the expense of 
transferring the coal on the Hornu line (0°90 metre), which 
amounts to 3 centimes per hectolitre (2? bushels). On another, at 
a gauge of 0°6 metre (1ft. 11°622in.), used for agricultural purposes 
—Chassart to Marbais—the transfer of the material of divers 
kinds is performed by the piece, at the rate of 15 centimes per ton, 
and never amounts to more than from 18 to 21 centimes per ton. 
These prices may be regarded as a criterion of the cost of transfer 
from one set of wagons to another, in the absence of any special 
facilities. 

3.—Commentry to Montlucon, Allier, France.—This line, intended 
to = the important mines and ironworks to the wide line of the 
Orleans Company, and to the Berry Canal, was constructed in 
1844, on a gauge of one metre (39°37079in.). to be worked by 
horses, Now it is done by locomotiwes weighing 15 tons. Its 
length is 17 kilometres (nearly eleven miles), We find there curves 
having a radius of 90 metres, with a slope of one centimetre. The 
strongest inclination is 0°045 (1°7716in.). The rails weigh 18 kilos. 
(39°68 Ib.) per metre. The wagons, which are of the simplest con- 
struction, deserve mention on account of their low price. The 
coal wagons cost 500f.; those with a brake cost from 700f. to 800f.; 
flat wagons, only 250f. The line has cost on an average nearly 
110,000f. per kilometre. 

4.—Pontsericourt-service. Department de V Aisne, France.—This 
railway consists of two lines, constructed solely with a view to 
the sugar manufactory of Tavaux. The line from Tavaux to 
Gronard, 8500 metres (5°284 miles) long, is built on the side- oe 
of a very uneven road, It presents a succession of rises and falls, 
of 15 to 25 millimetres, and afterwards, in traversing a chain of 
hills, ascents of 75 to 78, and 60 millimetres, the latter with a curve 








of 50 metres radius, The minimum radius of the curves is 30 
metres, The line from Tavaux to Moranzy, which is less uneven, 
has from 10 to 15 rises, some of them as short as 30 millimetres. 
On the other hand, over a length of 4200 metres (2? miles) through 
bad rural roads, there are several curves of 30 metres to 45 metres 
(98ft. 5"124in. to 147ft. 7°685in.). Both these have a distance of 
one metre from axis to axis of the rail. The rails weigh 13 kilos. 
(28°66 lb.); they are 6 metres long, and are laid on eight oak sleepers, 
one at each end. The four-wheel k tives, led, weigh 
7550 kilos. (147 ewt. 24 qr.), and are consequently wanting 
in adhesion; on difficult ascents they only draw one wagon. 
The wagons, which are well adapted to their special use, 
which consists exclusively in the transport of beetroot, pulp, 
&c., weigh 2100 kilos. (2 tons), and wlil carry 6 tons. The 
cost per kilometre (1094 yards), is only 28,000f., 11,655f., of 
which sum was for rolling stock. This, line, then, was constructed 
at the extremely low cost of 16,335f. ; but the engineers who have 
projected it affirm that it isone of the worst for working, and that 
they were compelled to make it what it is for want of time. 
Nevertheless, the profit which these lines realise is estimated at 
6 per cent. on the capital employed. 

5.—Festiniog to Portimadoc (Wales) England. —This railway 
has existed since 1832, but locomotives have been employed 
on it only since 1863, the date at which Mr. Spooner in- 
troduced passenger traffic. Constructed in an uneven country, 
the object is to convey to the sea, at Portmadoc, the produce of 
the slate quarries of Festiniog. It is 23 kilometres long (15 miles), 
has numerous curves from 35 metres of radius, average falls of 
0°011, considerable embankments, and two tunnels invsolid rock. 
We may instance, as a characteristic of this line, that it is 
no rare thing to see a train winding on three curves at once. 
The rails are placed at a gauge of 0°61 metre (2ft.); the first weighed 
19 kilos. (41°8 Ib.), and have been replaced by others of 25 kilos. 
(55 lb.) The cost of construction amounted to about 90,000f. 
(£3600) per kilometre (1093°633 yards), to which must be added 
24,000f. (£960) for rolling stock, which brings the cost per kilometre 
up to 114,000f. (£4560). The rolling stock is one of those which 
attracted most attention. The locomotives are of the sort which 
Mr. Robert Fairlie has again brought into use, for the system is 
only a reproduction of the Seraing locomotive, constructed in 
Belgium in 1849, for the Semmering competition. These engines 
are in two parts, joined together, and have four coupled wheels of 
0°712 metre, and drawat aspeed of 18 to 32 kilometres—11 to 20 miles 
an hour—trains weighing 75tonsto107 tons. They weigh 10,500 kilos. 
(19°195 tons), and cost 50 per cent. more than ordinary engines of 
the same weight. The rolling stock for goods is remarkable for its 
lightness, as compared with the load it carries, The wagons weigh on 
an average 18 cwt., and carry from 24 tons to 3 tons, The slate 
wagons, which form nine-tenths of the rolling stock, weigh only 
from 650 kilos. to 850 kilos. (from about 13cwt. to 17 cwt.), and 
carry from two to three tons, These figures are the best arguments 
that can be adduced in favour of the narrow gauge. The line yields 
a net revenue of 125 per cent. on the capital employed. 

6.—Other slate quarries in Wales have followed the example of 
Festiniog ; the Tallylyn line, for instance, 12,800 metres long 
(nearly 8 miles), gauge 0°68 metre, with maximum ascents of 15 
millimetres ; and the Dinorwic line, only 0°58 metre wide, with 
sharp curves, and worked by very small locomotives. 

7.—Brellthal Railway, Germany (Rhenish Prussia.) — This 
line, 0°785 metre (2ft. 6°906in.) wide, was constructed nine years 
since, to convey the mineral products from the valley of the 
Breell to that of the Sieg, where the wide gauge line passes, from 
Cologne to Giessen. It joins this line at the Hennef station. 
As for a considerable part of its length it uses the side space of an 
adjacent way, it presents a certain number of curves of 38 metres 
radius, and inclinations of 125 millimetres per metre. The rails 
weigh from 10 kilos, to 13 kilos. per metre. The two locomotive 
engines which perform the traction have three axles, coupled, and 
wheels of 0°70 metre. They weigh fully 12,500 kilos, (12} tons). 
The wegons, which are of good shape for a railway of this kind, are 
unfortunately rather heavy; they weigh 2} tons, and carry a net 
weight of 5 tons. As an important fact, we may remark that the 
tonnage is greater on a descent than on arise. Ona rise it is 13 
per cent, ; on a descent, 87 per cent. The line cost 558,000f. 
(£22,320) ; or 25,250f. per kilometre, including 4250f. for rolling 
stock. The account of the company closed some years since with 
a net profit of 36,700f., or more than 6} per cent. ; but this result 
has not been maintained. 

8.—San Leone Line (Sardinia).—Constructed in 1865, for the 
purpose of conveying to the sea the produce of the iron mines, 
this line of 15 kilometres (nearly 10 miles) long, and 0°80 metre 
(2ft. 7°497in.) wide, presents a maximum slope of 4 centimetres 
per metre. The sharpest curves have a radius of 45 metres (49 
yards 7°685in.). The locomotives being only 64 tons in weight, 
ave permitted the use of rails of 13 kilometres (about 284 lb.) per 
current metre. The wagons weigh 1400 kilos. (274 cwt.), and 
carry loads varying from double to treble. This railway having 
ceased to work in consequence of the mines which maintained it 
having become unproductive, we have no data either respecting the 
working or the profits made. 

9.—Monteponi Line (Sardinia).—This line, 14 kilometres long, 
has slopes of 24 centimetres per metre, and curves of 100 metres 
radius. The distance of the rails from axle to axle is one metre, 
and the rails weigh 20 kilos. per metre. Also constructed in a 
hilly country, to convey the products of the- mines towards the sea, 
this railway cost 59,000f. per kilometre. The rolling stock, which 
is estimated at 11,000f., brings the total cost to 70,000f. (£2800). 
The six-wheel locomotives of 0°75 metre, coupled, weigh 16 tons, 
and the wagons are very remarkable ; for, although made of iron, 
and pravhinne 4 they only weigh 2 tons, and carry a load of 5, 


Lines oF Norway. 

10.—Hamar-Elverum, 

11.—Trondhjem-Stewren. 

12.—Dramman-Ransfjord.—These three lines, so often referred 
to since the, question of the narrow e was raised, include 
respectively, lengths of 39, 48°6, and kilometres, with a maxi- 
mum slope of 12, 23, and 17 millimetres per metre. The radius of 
the curves goes as low as 270 metres, and in the second even to 
225 metres. The distance of the rails, which weigh 18 kilometres 
per current metre, is 1°067 metre (3ft. Gin.). e locomotives 
weigh 17 tons, and have four coupled wheels, and two hinder 
wheels. The driving wheels carry 13 tons. The wagons weigh, 
on an average, 3 tons for a load of 5 tons; a considerable dead 
weight. The cost of construction per kilometre was, for the first, 
49,100f., '6800f. of which was for rolling steck; for the! second, 
83,333f.,* 5088f. of which was for rolling stock; and for the third, 
70,424f., including 6160f, for rolling stock. The two first of these 
lines, opened in 1862 and 1864, had only yielded an insignificant 
profit in 1866, the date on which the third was opened. 

13.—Beras-Uddevulla (Sweden).—This line was partly worked 
in 1866 and was finished in 1867. It is 131 kilometres (81°401 
mi)es) in length, of 1°20 metre gauge (over 47in.), and in a country 
which is so comparatively level that the slopes do not exceed 
0°0166 metre, and the radius of the curves is not more than 
300 metres; nevertheless the results have not been brilliant. 
Although the cost of construction, including the rolling stock, did 
not amount to more than 71,790f. oe kilometre, it has only 

ielded a dividend of 1°2 per cent. on the capital. The locomotives 

ave six wheels, four of which are coupled. The rails weigh 
22°5 kilos. (49°604 lb.) per current metre. Beyond this we have 
little information respecting this line. One important detail, 
however, we have; that is, that the transfer of goods from the 
wagons of the narrow gauge to those of the wide gauge, by the 
side of which they can placed pes apa 10 centimes per ton. 

14.—Uttenberg-Keping (Sweden}.— is railway joins the Utten- 








*The land was very uneven; the excavations and embankments are 
considerable, and there are no less ten bridges, three of which are 
very long and very high. , 
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berg ironworks, and the saw-mills of this district, to Lake Miilar, 
and the wide gauge lines. The construction of this line is one of 
the most economical that we know of. Its total length is 36 kilo- 
metres (22°364 miles), It is made of rails of 18 kilos., placed at a 
distance of 1°09 metre. The slopes do not exceed one centimetre 
sper metre. The curves descend to 250 metres radius, and the cost 
of construction was as follows :—Permanent way, 25,713f. ; rolling 
stock, 4372f.; total cost, 30.085f. per kilometre. The locomotives 
with four coupled wheels, weigh 15 tons. The goods wagons carry 
6 tons, and weigh from 24 tons to 3 tons, The working, com- 
— in 1866; produces a net profit of 44 per cent. on the above 
capita 
“15.—Vierhovie to Livny (Russia).—At the commencement of 
1870 the Russian Government appointed a commission, of 
which Count Bobrinsky was president, to examine the 
Festiniog line, and to report upon the results of its working. 
The report of this commissson, favourable to the narrow 
gauge, recommended that of 1°067 metre (3ft. Gin.), and the con- 
struction of 61,500 metres (574 versts) of that gauge was decided 
upon by the Imperial Government. It was formed in a country 
attended with great difficulties of construction. In the middle of 
its length it crosses the river Linbovsha, over a viaduct 128 metres 
(140 yards) long, and 13°7 metres (45ft.) high. At this point the 
level of the rails is 108 metres lower than at the extreme stations. 
The strongest fall admitted is 1 in 80, or 0°0125; it goes over 
8850 metres (9679 yards) in one sense, and 6°440 metres (7043 yards) 
in the other. The total of the declines comprised between0°0125 and 
0°01 extends over atotal length of 23,400 metres (14 miles 951 yards). 
There are 55 curves, the sharpest of which has a radius of 208 
metres (227) yards). The bridges, which number 52, are all built 
of wood, in the Norwegian style; the largest is 154 metres (168 
yards 1ft. 3in.) long, and 24°40 metres (80ft.) high. The rails, laid 
on wooden sleepers, are 6°10 metres long, 0°102 metre high, and 
weigh 22°3 kilos. per current metre. All the buildings are of wood, 
except the workshop and the locomotive house, which are of brick. 
The rolling stock consists of two locomotive tenders, weighing 17 
tons, and five other locomotives, weighing 354 tons. Seventeen 
passenger carriages and 266 goods wagons, of which the relation 
which the net weight bears to the gross weight is very high, as will 
be seen from the following figures:—Flat wagons, relation of the 
weight to the tare, 3°96; open ditto, 3°14; closed ditto, 2°66; brake 
ditto, 1°01. A train of fifty wagons weighs on an average 350 tons, 
242 tons of which is net weight. The construction of this line costs 
95,000f. per kilometre (25,500 roubles per verst). Of this sum, 
26,000f. is for stock. It was opened in 1871, but nothing is yet 
known of its financial results. 
16.—Norgorod-Tchudowa (Russia).—This line, of 1°067 metre- 
gauge (3ft. Gin.), and 73°2 kilometres (about 46 miles) in length, is 
constructed in a flat country, and is principally used for passenger 
traffic. Its engines are on the same principle as those used on 
other European railways. For a net weight of 6 tons the open 
wagons on this line weigh 2200 kilos. (43} cwt.), and the closed ones 
26001 (51 ewt.). The cost of construction amounts to 67,500f. 
(£2700) per kilometre. This railway is of little interest, as the 
traffic is principally for passengers. Besides, it is of too recent 
date for us to have any data respecting the result. 
IL.—ADVANTAGES AND INCONVENIENCES OF THE NARROW GAUGE. 
The advantages of the narrow gauge are insignificant, unless it 
be adapted with a view of being used for a large number of trains, 
composed of wagons lightly loaded, and drawn by light locomo- 
tives. Railways of narrow gauge can have no pretension to cope 
with the requirements of a large and rapid traffic. When we 
speak of trains heavily loaded, or swift express trains, we mean 
a locomotive } ing a iderable fire-grate area, and of great 
stability—things which are only obtained with difficulty with a 
gauge of 1°50 metre, and are radically irreconcileable with a 
reduced gauge and a diminution of the radius of the curves. In 
considering the question, then, we will take for granted—({1) That 
the traftic on lines will never require a greater speed than from 30 
to 35 kilometres (20 to 23 miles) an hour, at the most, for passen- 
gers, and 20 to 25 kilometres (14 to 16 miles) for goods ; (2) that 
the trains will be numerous, and relatively light. These two con- 
ditions will admit of a narrow way, with light rails, with curves of 
small radius, and strong slopes, light locomotives, short wagons, 
with the axles near to esch other—all, as weshall see, elements of real 
economy. Thus put, the question will be divested of nearly all 
the objections generally urged, and we shall have little else to do 
than to speak of the advantages in its favour. As far as we are 
poem we consider these conditions to be the exclusive pro- 
perty of railways of narrow gauge, and when once they are de- 
parted from all the advantages turn against them, and become so 
many inconveniences, 
A.—CONSTRUCTION OF THE LINE. 
1.—The Land.—The length and width of the land required 
diminish at once, so that for a narrow way there is a considerable 
saving in the purchase of the land. The importance of this 
1 t will rily be in proportion to the value of the land 
in the district where the line has to be constructed. 
2.—Excavationt and Embankments.—({a) Lateral sections—The 
reduction of these secti may b very considerable. We 
may regard it as approximatively proportionate to the difference 
in the width of the line and the height of the excavation or em- 
bankment. It has nothing to do with the slope of the embankment. 
(4) Longitudinal sections—Here the economy is manifest. The 
length of the line diminishes considerably from the moment that 
the ascents and descents increase. Between two given points of 
altitude, all things being equal, the length of the line will be in 
inverse proportion to its average bias, Besides, in proportion to 
the curves of small radius, the line can adapt itself more easily to 
the sinuosities of the ground, follow what the English call the 
lines of surface, and easily avoid considerable works of art. 
3.—Works of Art.—A reduction of width will be of great value 
with respect to these, and especially where tunnels are necessary. 
As well as being reduced in number, their importance will also be 
diminished. 
4.—Laying down of the Line. (a). Ballast.—The great reduction 
in the trunk of the line, and the diminution in the height of the 
ballast, which, in a narrow line, may fall as low as 12 or 15 cen- 
timetres, will insure a considerable saving. (b) Logs.—The ex- 
pense of blocks will be reduced in every way ; they will be less in 
number, shorter and thinner. (c) Rails and Accessories.—The 
wide lines now have rails of 36 to 38 kilos. (79 Ib. to 83 lb.) per 
current metre ; whilst narrow lines, as we have seen, have rails of 
10, 13, 18, 20, 25, and, at the most, 28 kilos. per current 
metre, or a reduction on an average of 50 per cent. in rails. 
In a word, as regards the construction of a line, the 
economy attending the adoption of the narrow gauge, with 
all the conditions of working which it implies, is very great. 
The majority of European lines of wide gauge have cost for the 
line alone, from £8000 to £14,000 per kilometre (1093°633 yards) ; 
and it must be admitted that it requires great care in laying out 
the line, and in considering such special conditions as the land, to 
keep below the amount of r kilometre, when the line is a 
wide one. Now the European lines of wide gauge, according to 
where they are constructed, have cost from 16,000f. (£640) to 
91,000f. (£3640) per kilometre, and on an average £2280. When 
we look at these figures, there is great reason to believe that a 
large amount of useless capital has been sunk in lines of wide 
gauge; and this ought to induce us to return to the construction 
of economical lines, wherever the traffic is capable of being de- 
veloped, and where there is no hope of its soon in ing to such 
an extent as would justify the construction of lines of “abe gauge. 


(Zo be continued.) 














Mr, THomMAs HENRY Watson, Architect, has been elected to fill 
the office of District Surveyor for Saint George’s, Hanover Square, 
under the provisions of the Metropolitan Building Act, 


INSTITUTION OF CIVIL ENGINEERS. 

Ar the seventh ordinary meeting of the session 1874-75, held on 
Tuesday evening, the 12th of January, Mr. Thos. E. Harrison, 
President, in the chair, the paper read was on ‘‘The Construction 
of Gasworks,” by Mr. Harry E. Jones, Assoc. Inst. C.E. 

The subject of the paper was the consideration of what types of 
gas-making appliances were cheapest in construction as well as 
most efficient in action. The site should be selected chiefly for 
facilities in receiving and delivering material by rail or water. 
Every section, of which the most important was the retort house 
with its contents, should be so constructed as to admit of exten- 
sion without involving destruction. Opinions were divided, 
whether the Louse was best with the retorts upon the ground level, 
or on a “‘stage.” The author had come to the conclusion, that 
when there was a ready sale for coke from the ground-floor of the 
stage-houses as fast as it was made, a saving of labour, as com- 
pared with a ground-floor house, was effected ; but not when the 
coke had to be stacked outside the house. A comparison of the 
manufacturing wages for the year 1873 of those metropolitan gas 
companies employing stage-retort houses and others using ground- 
floor houses, showed a saving by the former of 48d. per 1000 cubic 
feet of gas sold. On the other hand, the cost of a stage-retort 
house, complete with retorts and fittings, and having suitable coal 
stores, ranged from double to three times that of the simpler form 
of house for thesame capability of production. The cost of the 
stage house was not less than from £16,000 to £18,000 per 1,000,000 
cubic feet of gas produced per diem, or £8000 more than the ground- 
floor house. This would require, at the usual rate of interest, £800 
per year, to which must be added the wear and tear at £2 per’cent. 
= £160, making an annual extra charge upon working of £960. 
Allowing a deduction for extra labour on coke, the net saving was 
probably about 4d. per 1000 cubic feet of gas. Supposing the 
maximum annual make to be 203,670,000 cubic feet, the saving on 
this quantity would amount to £282, which fell short of the extra 
annual charge by £678. Of the various retorts, the round form 
was undoubtedly the strongest and most enduring, and the oval 
the weakest ; but the latter and the D shape were capable of work- 
ing heavier proportional charges. The greater the number of 
retorts within one oven, and worked by one furnace, the greater 
the economy in fuel; as the surface of enclosing walls, and pro 
tanto the loss of heat by radiation, were thereby reduced in pro- 
portion to the capacity for carbonisation. 

The effect of the high temperature at which coal was best car- 
bonised was that, through the dip pipes, the liquid contents of 
the hydraulic main were subjected to a continuous blast of gas 
from the white-hot sides of the retort. The stagnant t 
therefore, was boiled until its fluidity was gone. This produced 
pressure on the retort, causing loss through its pores, active 
deposition of carbon on its sides, and a constant choking of the 
ascension pipe, near the mouthpiece especially, but more or less 
throughout its length, occasionally even implicating the H pipe. 
There were many propositions to remedy these stoppages, and to 
do away with the hydraulic seal altogether. Of these, none would 
bear comparison for safety and effectiveness with the contrivance 
they aimed at displacing. The fault lay not in the hydraulic 
seal, but in the condition of its contents. The problem to be 
solved was how to keep the tar in the hydraulic main sufficiently 
fluid. The author found that an extra length of 8ft. of ascension 
and dip pipe, interposed between the retort and the hydraulic main, 
reduced the average temperature within the latter 36 deg. The de- 
posit of pitch then ceased, and nofurther stoppages were experienced, 
There was little prospect of the intermittent process of carbo- 
nising by manual labour being superseded by a continuous system 
actuated by steam power. None of the suggestions with this 
aim had justified their adoption on a working scale. Even the 
modified advantage of substituting steam power for manual labour 
seemed difficult of realisation. Of this last, a thorough trial at 
Beckton had ended in its being for the present abandoned. The 
form of the condenser was immaterial so long as it was extensive 
enough, and did not separate the tar and liquor until the desired 
minimum temperature was reached. This should be near that 
of the atmosphere, even in the depth of winter, to avoid conden- 
sation of naphthaline and loss of illuminating power in distribution. 
Of exhausters, the best, known as “ Beale’s,” had a rotary action. 
The washer and scrubber were next considered. These removed 
the ammonia, and such carbonic acid and sulphuretted hydrogen 
as would combine with the water and ammoniacal liquor used. 
Washers were generally shallow, oblong boxes, with octuler pas- 
sages sealed by liquor or water, through which the gas was forced 
or drawn in fine streams; they gave a more intimate contact 
between the gas and the liquid than the scrubber, but were open to 
the objection that they caused back pressure. The scrubber, on 
the other hand, did not work well with small quantities of water, 
owing to the difficulty of insuring equal distribution throughout its 
contents as commonly arranged. The scrubber was usually ¢ 
cylinder, sometimes of extreme height, filled with porous material, 
by means of which the gas was washed by ammoniacal liquor or by 
water ; by these, and with reasonable care and entire exclusion of tar, 
fair results were obtained. The materials used in scrubbers were in 
themselves inert, and were subject to have their interstices filled by 
a deposit of tarry oil. The liquor was thus diverted, and established 
for itself distinct channels, the gas meanwhile taking separate routes 
through the mass of material, avoiding the contact desired. This 
defect was necessarily magnified in lofty scrubbers, where the 
liquor had to descend from 50ft. to 70ft. For the removal of 
ammonia, and at the same time to procure liquor of great strength, 
the author preferred scrubbers on a principle somewhat like 
that of the Coffey still. They were boxes of iron 20ft. high, 
10ft. long, and 2ft. wide internally, with longitudinal shelves of 
unwrought fir, Gin. apart, extending alternately from one end 
of the box to within Gin. of the other, so as to cause the 
water to traverse the whole length of one shelf before it descended 
to the next, meeting the gas flowing in a flat, wide current in 
the opposite direction. The washer or scrubber was an apparatus 
of great value, inasmuch as all purifying agents acted more ener- 
getically in a liquid form, and were cheaply and easily brought 
into contact with the gas without demanding manual labour, 

The purifiers should be capable of holding such a bulk of mate- 
rial that its interstices might contain a considerable volume of gas, 
and reduce the velocity with which the latter were passed in con- 
tact with it. The capacity should vary with the density of the purify- 
ing material. With either lime or oxide of iron, there was a sacrifice 
of economy whenever the oguny of the purifiers, at any one time 
acting on the gas, was less than 4 cubic feet per 1000 of gas puri- 
fied per diem, and that so disposed that the aggregate depth of the 
material in lineal feet was not more than one-twentieth of the area 
in square feet. The author preferred to have on the outlet of each 
purifier to the clean gas main a valve sealed with fresh water. The 
great question of the day in purification was to remove the 
bisulphide of carbon. It had been ascertained that when sufficiently 
long in contact with an alkaline sulphide, this impurity was reacted 
upon. If, therefore, caustic alkali was submitted to gas foul 
with sulphuretted hydrogen, but free from carbonic acid, a sul- 
phide was obtained whieh reacted on the a of carbon. 
. this condition, however, lay the difficulty. though alkaline 
bases had a higher affinity for carbonic acid than for sulphuretted 
hydrogen, and were therefore capable of removing it ged 
to the process before indicated, their affinity for the latter body 
was considerable, and it was not easy to prevent sulphuretted 
hydrogen being arrested, so as to vitiate the formation of sufficient 

aline sulphide in the succeeding purifier for the extraction of 
the bisulphide. From this cause results of an apparently eccentric 
and conflicting character were ionall tained. Absolute 
purity from bisulphide of carbon had not yet been attained, but 
so far this body appeared to be capable of restraint within unob- 
jectionable limits. 3 

Gasholders with their tanks were a portion of the plant which, 
next to retort houses, figured most prominently in a company’s 











capital account, and therefore afforded the engineer scope for the 





exercise of economy in construction. The holders should be tele- 
scopic, developing a double storage capacity for the single expense 
in tank. The proportion of the height of the holder to its 
diameter should be regulated by the maximum amount of pressure 
required, subject to the value of the ground occupied. At the same 
time a height in each lift of less than one-fifth of the diameter wa 

undesirable. Gasholders might be light in weight without sacri- 
fice to their efficiency. The iron sheeting need not be thicker than 
No. 12 Birmingham wire gauge, weighing 4°38 lb. per square foot. 
The pressure of the gas within assisted in maintaining their shape; 
and the sides needed little framing beyond good top and bottom 
rings, where the guide rollers were attached, and a sufficient number 
of uprights to sustain the weight of thetop sheets. Notruss framing 
was required, asthe sheeting might rest on acheap scaffolding of wood 
when the holder was landed, and would be sufficiently sustained 
by the gas within when afloat. The author had frequently been 
inside gasholders inflated with air, and had noticed the trussing 
hanging from the distended sheeting of the top, being practically a 
burden instead of a support. However perfectly a roof framing 
might be adjusted, when the holder was lifted by internal pressure, 
its members remained rigid while the sheeting stretched, and never 
again fitted the framing. At ordinary rates of iron, gasholders of 
the kind described could be constructed, for sizes below a capacity 
of 300,000 cubic feet, at about £13 per 1000 cubic feet ; above that 
size the cost diminished with the increase of capacity, until at 
2,000,000 cubic feet £8 to £10 per 1000 cubic feet represented the 
cost. <A holder for 2,350,000 cubic feet, which had a slight truss 
in the top, had been executed in 1866 for the Commercial Gas Com- 
pany at so low a rate as £5 14s. per 1000 cubic feet. The external 
guide framing should be strong enough to sustain the inflated 
holder, even under the influence of a hurricane. At the 
same time, the constituent metal could be disposed in forms 
developing far more than was commonly seen, the strength due to 
the weight of iron composing its members. The author had been 
impressed by the elegance, and general fitness of the form to the 
purpose, exhibited by the guide framings of the original gasholders 
at the Bow Common station of the Chartered Gas Company, 
designed by Mr. Croll, Assoc. Inst, C.E. Gasholder tanks had 
usually, where soil permitted, been built of either brickwork or 
masonry, well puddled round the walls and over the bottom. 
Portland-cement concrete, in some cases without puddle, had been 
adopted latterly, notably by Mr. Livesey, M. Inst. C.E. Brick 
tanks, puddled, ordinarily cost £6 10s, per 1000 cubic feet of capa 

city of the telescoped holder fitted in them, though the cost of the 
tank for the Commercial Company's holder was as low as £5 5s. 
per 1000 cubic feet. A concrete tank constructed by Mr. Livesey 
had been completed at a saving of £2 11s. per 1000 cubic feet, «s 
compared with a brick tank of the same capacity. 

The governor or regulator, as usually constructed, had a conical 
valve suspended in the upward stream of gas, actuated by a 
balanced gasholder, and was open to the objection that, having a 
flat base tothe cone, the latter was disturbed and acted upon by 
the current of gas, much as a loosely fitting piston would be, and 
therefore required constant readjusting. To obviate this irregu- 
larity, a large throttle valve had been adapted for the purpose, 
which worked admirably, The ordinary pressure upon the system 
of mains ranged from between 1'0in. and 1‘5in. head of water 
between sunset and midnight to O'Gin. or O’8in. for the rest of the 
twenty-four hours. To secure economical distribution, the regu- 
lation of the pressure in the mains at all parts of the system should 
be under complete control : that pressure should be, as far as pos 
sible, uniform with the initial pressure, or under a constant rate 
of variation from it. These conditions were best fulfilled by dis 
tributing the gas from a mean level between the extremes, having 
high and low-pressure mains for supplying the lower and higher 
portions of the district, right and left, avoiding all duplication in 
their course, and the consequent multiplication of joints and 
surfaces of metal. 

In settling the proportions of length and diameter in the arterial 
and subsidiary mains, the experience of the qualified engineer 
would be the best guide. Mr. Hawksley, Past-President Inst. C.E., 
had rendered invaluable service by investigating the laws which 
governed the transmission of aériform tluids through cylindrical 
pipes, and by determining, from experiment on a practical scale, 
the coefficient of friction for coal gas. The author was satistied 
that mains and services could be laid practically free from leakage. 
If the condition of mains and services as laid could be preserved, 
no doubt leakage would! practically disappear. Unfortunately, 
however, mains, once laid, were subject to disturbing influences, 
such as decay of material, subsidence of the soil wherein the 
pipes reposed, and, in large towns, the vibration due to heavy 
street traffic, as well as to contiguous railways. There was no 
satisfactory reason, however, for the high average percentage 
throughout the country. In the district of the Ratcliffe Gas Com- 
pany, which surrounded the docks, and was consequently subject to 
vibration from the heaviest traffic, the total percentage of unac- 
counted-for gas, including other losses besides leakage, had, for two 
years, been within 6 per cent. ; and the returns from various parts 
of the country indicated improvement in this direction. 

As an argument for the importance of cheap construction, it was 
pointed out, that the maximum demand for gas extended only for 
about three weeks in the year, falling at midsummer by as much 
as two-thirds. The anomalous and varying rates at which gas was 
sold, not only throughout the country, but even within the limits 
of London, was explained by the varying proportions between the 
quantity of gas manufactured in each case and the amount of 
capital employed. The difference in the charge to the consumer 
was absorbed in meeting the higher charge for dividend which the 
company with the larger proportion of capital required. This dif- 
ference no concentration or amalgamation could overcome ; and 
the lesson taught to the engineer should be the importance of en- 
deavouring, as far as in him lay, to develope the highest efticiency 
from the work with the lowest expenditure of capital. 

The second monthly ballot for the Session 1874-5, resulted in the 
election of twenty-two candidates, viz.: John Widger Barns as a 
member; and Thomas Barham, Edward Bates, Thomas Wood 
Bourne, Harold Copperthwaite, James Henry Cunningham, Harry 
Louis Davis, Henry Faija, Richard Tudor Frere, Lieut. R.E., 
George Henry Holt, James Kenward, Joseph Lobley, Alexander 
McCulloch, Drewry Gifford Ottley, William Pearse, Frank Salter, 
B. Se., Stud. Inst. C.E., Walter Thomas Shute, Benjamin 
Crispin Simpson, Edmund James John Stokes, C.B., Colonel R.E., 
Rupert Swindells, and Francis Edward Townsend, Stud. Inst. 
C.E., as associates. 

It was reported that the council had recently transferred James 
Blackburn and James Whiting from the class of associate to that 
of member; and had admitted the following: viz., Alberto de 
Arteaga, William James Chalk, Hastings Charles Dent, George 
Jameson, Rahmood Labeeb, Henry Marsh, Walter Michels, Octa- 
vius Olavegoya, Edward Peto, Frederick John Littledale Rooke, 
Lionel Barrington Simeon, James Tilley Shand, Herbert Leslie 
Stokes, Charles Edward Sutton Townsend, Korshid Wahby, Alfred 
Ralph Watson, and James Frederic Wilson, as students. 

During the year 1874 the effective increase in the several classes 
composing the Society had been 159, thus distributed: viz., 29 
members, 108 associates, and 22 students—representing an aggre- 
gate increase at the rate of 64 per cent. The numbers of the 
various grades were now 15 honorary members, 808 members, 1375 
associates, and 327 students, together 2515. 








South KENstIncTon Musevm.—Visitors during the week ending 
January 9th:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 12,736; mercantile marine and other 
collections, 1364. On Wednesday, Thursday, and Friday, ad- 
mission 6d., from 10 a.m. till 4 p.m., Museum, 1950; mercantile 
marine and other collections, Total, 16,140. Average of 
corresponding week in former years, 13,787, Total from the 
opening of the Museum, 13,955,133, 
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PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.— Asner and Co., 53, Mohkren-strasse. 
VIENNA.—Messrs. Geroip and Co., Booksellers. 
LEIPSI“.—A, Twietmryver, Bookseller. 

NEW YORK.—WILiMer and Rocers, 47, Nassau-street. 


FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, | 








TO CORRESPONDENTS. 


*.* We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- | 
ing questions, must be accompanied by the name and address of | 
the writer, not necessarily for publication, but as a proof of | 
good faith. No notiee whatever will be taken of anonymous 
communications. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions, 

M. 8S. M. (Hope-street).— We shall be happy to comply with your request. 

G. 8. (Merthyr).— You will fad what you require in the Loudon Directory. 

D. N. W.— We have published all the information on the subject which we 
POssess, 

C. J. L.— We do not know. 
information. 

J. C.—If you will state the nature of your invention in confidence ve shall be 
happy to advise you. 

H. er Cre. (Monceau sur Sambre).—So sar as we are aware no Buglish slrm 
make Sulzer engines. 

L. A. (Glasgow).— We cannot insert letters criticising articles in our contem- 
poraries, and which in no way concern us. 

A. 8. T.—You must get a berth with some firm building marine engines, and 
get @ sea-going appointment through them. 

C. 3.—The idea is not new. It has often been tried without success, because 
of the play and back lash between the teeth. Elliptic wheels run very badly 
cad noisily at high speeds. 

J. 8.—Thanks for your communication. We much doubt, however, that rail- 
way companies will look favourably on any scheme Jor working semaphores 
by the aid of magnets and electricity. 

J. T.— You can compound by putttng a trunk into the cylinder, and exhaust- 
ing rom the trunk side on to the full piston area, State what you waat to 
do, and we shall be happy to gice you our adeice. 

. W. H.—Wilson'’s “ Treatise on Boilers” for descriptive matter, and 
Burgh’s “ Treatise on Boilers” Jor engravings. There ave no works of any 
importance on the tio latter subjects referred to in your letter. 

G. T. (Ruthven’s Propeller).— You can find the number of THe ENGINEER 
to which we referred you in almost any public library. We wust respect- 
Jully decline to reproduce about two pages of drawings and description. 


CARBOLEUM ENGINES. 
(To the Editor of The Eagineer.) 
Sir,—Can any correspondent kindly give me Dr. Bein’s address ? 


The secretary of the society will give you every 


SUBSCRIPTIONS. 

Tue ENGINeer can be had, by order, from any newsagent in town or country 
«ch the various vailicay stations; or it can, f preferred, be supplied direct 
Jrom the office, on the following terias (paid in advance):— 

Half-yearly (including double number)... ..  «. £0 14s. 6d. 
Yearly (including tivo double numbers)... .. .. £1 98. Od. 

Ty credit occur, an extra clttrge of tivo shillings and sixpence per annum will 

be wade, Tuk ENGINEER is registered Jor transmission abroad, 
FOREIGN SUBSCRIPTIONS. 

In consequence of permanent increase in size of THE ENGINEER involving 
double postage, it has been found necessery to wake some change in the 
rates of foreign subscription. The subscription Jor the year 1875 will also 
include one number more than usual. Foreign Subseriptions jor thin 
paper copies are accordingly received at the Jollowing rates: Subscribers 
paying in advance, at these rates, will receive THE ENGINEER «weekly 
and post-free. Subscriptions sent by Post-office Order must be accompanied 
by a letter of advice to the Publisher, Tuick Paper copies may be had 
if preferred at increased yates. 


Remittance by Post-office Order. 























Per year. Per year. 
44 d, 4s d, 
Argentine Republic .. .. 116 8 India - 118 
Australia .. «1 «se oe 11 8 Italy .. - 345 0 
Beljium ° oo ape @ Japan . “— 116 8 
on. ae e 116 8 Japan, vid Brindisi - 2155 O 
British Columbia - 146 8 alia .. o - 116 8 
British Guiana . 446 8 Natal ee - 1 8 
Canada > om 116 8 New Brunswick .. - 1146 8 
Cape of Good Hope .. lie 8 Newfoundiand ., »- 1 8 
China .. .. 25w ew South Wales - 116 8 
Denmark 215 0 New Zealand - lis 8 
Eyypt .. .. « 116 8 Switzerland »- 3 510 
Egypt (Upper) . 25.0 fuemania .. - 11 8 
France (Puris only). 1160 Turkey...  «« » & 510 
Germany .. - 20110 United States 11 8 
Gibraltar oo oe oe 2S West Coast of Africa 116 & 
Holland oo oe oe oe 8 520 West Indies... 4. +» 116 8 
Remittance by Bill in London. 
Per year. Per year, 
a d, 4s. da, 
Austria oe 2510 Norway, via Hull - 2 510 
Buenos Ayres - 118 Norway, via Denmark - 3423 
— oe ee oe ° : ‘) Panama .. + 116 8 
Cc se ee 6 oe oe 1” Peru, via Liverpool . 8 
Chili, vid Southampton .. 2 510 Russi oo ee . : i$ 0 
France and Algeria .. 116 8 Gee. co 00 0s + 3 510 
Geese «0. 1s oo oe o 3EB Sweden, via Hull - 3 510 
Tonian Islands . ... 3423 Sweden, via Denmark see 





Cloth Cases for binding THe EnGingER Volume, price 28. 6d. each. 
The following Volumes ef THe ENGINEER can be had, price 18s. each: —Vols- 
3, 4, 5, 10, 14, 16, 24, 25, 26, 36, 37. 


ADVERTISEMENTS. 

«*» The charge for Advertisements of four lines and under is three shillings; 
Jor every two lines afterwards one shilling and sixpence; odd lines ave 
charged ove shilling. The line averages eight words. When an adver- 
tisement measuress an inch or more the charge is ten shillings per inch, All 
single advertisements from the country must be accompanied by stamps in 
payment, Alternate advertisements will be inserted with all practicable re- 
gularity, but regularity cannot be guaranteed in any such case, All 
advertisements, except weekly ones, are taken subject to this condition, 

ADVERTISEMENTS CANNOT BE INseRTED UNLESS DeLiverED BEFORE Six o’cLOcK oN 

murspay Evenine ix rach Werk. 

*,” Letters relating to advertisements and the publishing department of the 





paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
other letters to be addressed to the Editor of Tug ExGinger, 163, Strand. | 








MEETING NEXT WEEK. 


Tup MeTeoROLoGIcAL Society.—Wednesday, Jauuary 20th, at 7 p.m. : | 
An extraordinary meeting for the election of new fellows. At the close | 
of the ordinary meeting the annual general meeting will be held, at 
which the report of the council will be read, the president will deliver 
his address, and the election of officers and council for the ensuing year | 
will take place. | 








DEATH. 
On the 5th Jan., suddenly, by an accident, arising from a breakage of 
machinery at the Wildon Ironworks, Govilon, Josuua L. Morcay, of | 
Dany-blorenge, Llanfoist, aged 53. 
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PARIS SEWAGE. 
Previous to the breaking out of the war in 1870, some 
experiments on a limited scale were carried out by the 
municipal authorities of Paris with a view to the utilisa- 





tion of their sewer and refuse water by means of irrigation. 
Although these experiments were, neither in number nor 
magnitude, sufficient to be accepted as conclusive evidence 
that the principle of irrigation was the best that could be 
adopted to effect the desired result, yet they proved most 
satisfactorily that it offered at least one certain and prac- 
ticable remedy for the existing evil. The principle was recog- 
nised ascorrect; the possibility of its practicalapplication was 
rendered manifest, and the cost was shown to bear a favour- 
able comparison with that of any other scheme which had 


| been attempted to be employed for a similar purpose. So 


satisfied were the authorities of Paris of the efficacy and 
value of the irrigation system, that so soon as operations 
could again be commenced, after a lapse of about two 
years, they voted a sum of £40,000 to defray the cost of 
the necessary works, which have since been prosecuted 
with vigour and success, Attention has been drawn in 
our columns on previous occasions to the more important 
of these works, so that we shall not recapitulate. We shall 


| confine ourselves to noticing the very promising results of 


the works, and the tendency which they must have to con- 
firm the value of the irrigation principle. Our views on 
this important national, it might be said universal, question 
are well known. 

A brief retrospect of the trials of other methods of dis- 
posing of the sewer water of Paris, undertaken by the 


| authorities, will prove that they did not jump hastily nor 


unadvisedly to the conclusion that the system in operation 
was the best that could be adopted under the circum- 
stances. So long as ten years ago, a commission was 
appointed to inquire into the whole question, and one of 
the members was deputed to visit the large towns of other 
countries, where sewage works were in operation, with a 
view to ascertain in what manner they were conducted, 
and what results had attended their adoption. After a fair 
trial, the authorities of Paris came to the determination that 
the system of filtration was perfectly inadequate to meet the 
exigencies of their case. Filtration on asmall scale, where 
facilities exist for disposing of the solid residue, is at the 
best but a palliation of, and not a remedy for, the evil. 
But when attempts are male, as in the case of Paris, to 
apply it to a quantity of liquid amounting daily to nearly 
fifty-three million gallons, it is idle to think of employing 
the method. Moreover, the practical difficulty of removing 
from the filters the solid residue, which, in the example 
under notice, would not be less than three hundred tons 
a day, would be almost insurmountable, and it otherwise 
would entail a nuisance which would be unendurable. 
Apart from these objections to the use of the filtration 
method, there is another which is still more important, and 
one which completely excludes its adoption in all instances 
in which the ettluent water must possess a degree of purity 
sufficient to enable it to be discharged into any river or 
stream without danger of pollution. This consists in the fact 
that filtration does not remove all the soluble matter from 
sewage water, but leaves in ita very large quantity of salts 
and other foreign ingredients, which would very seriously 
contaminate the contents of any watercourse into which 
they might be conveyed. 

As an assistance to irrigation, and in some sense a sub- 
sidiary method of utilisation of the liquid refuse of Paris, 
the system of deodorisation and clarification by sulphate of 
alumina was tried, with a very fair degree of success, at 
Clichy. Upwards of twenty-two million of gallons of 
sewer water were treated by this process, and the solid 
residue was found to possess valuable manurial properties. 
Subsequently, a trial of the third method—namely, that of 
surface irrigation, was carried out on a piece of ground 
near Clichy, with the results already alluded to at the com- 
mencement of our article. At the present time the utilisa- 
tion of the sewer and refuse water of Paris by direct 
irrigation is un fait accompli, and it only remains to make 
such an extension of the present system as will enable the 
operations to be conducted on that scale of magnitude 
which can alone suffice for the sanitary exigencies of a city 
so populous as the French capital. 

Comparing the example we have been reviewing with 
the present disposal of our own metropolitan sewage, it 
would appear. that we are very far behind our neighbours. 
It may be so with respect to London, for which there are 
good reasons, but this is certainly not the case with regard 
to many of our large towns. It must moreover be borne 
in mind that it was the success which attended the utilisa- 
tion of sewage water in our own country which induced 
our continental neighbours to undertake their experiments, 
and, we are happy to find, bring them to so satisfactory a 
termination. With regard to London and numerous large 
towns elsewhere, as we have frequently pointed out, land 
cannot be obtained on any terms for the purpose of sewage 
irrigation. The compulsory powers of purchase seems as it 
were absolutely null and al when tested by the ordeal of 
their practical application. The benefit of the individual still 
predominates over that of the public, and so long as this 
is the case it is hopeless to expect that sewage irrigation 
can ever be carried out in a national point of view. To be 
of any real permanent use—and what is more, to prove 


| remunerative—this method of disposing of sewage must 


not be local but universal. It must be conducted on 
general fixed principles, adapted where necessary to local 
circumstances; and the mode of its collection, storage, and 
distribution must be effected according to scientific rules, 
and not be left to the caprices of local boards and the fancies 
of amateur sewage farmers. 

In instituting a retrospective or a prospective compari- 
son between Paris and London with regard to the 
utilisation of the sewage and refuse water of the two. cities, 
the immense difference between their relative conditions 
must not be lost sight of. The population of London is 
greatly in excess of that of the former city, and the diffi- 
culties of the application of the irrigation or any other 
system of treating sewage water increase in a ratio vastly 
disproportionate to the mere increase of population. For 
the purposes of irrigation Paris can now command over 
fifteen thousand acres, and a far larger area can be acquired 
if circumstances should render it desirable. There is no 
plain -of Gennevilliers, no- expansive tract of land contig- 
uous to London, over which its sewage water may be 








utilised. And even if there were, it is very question- 
able if the rights of property as they obtain with us 
would permit of the acquisition of them. While admitting 
that the Parisians have taken the lead with respect 
to the utilisation of their sewage water, we are still quite 
as much alive to the necessity and national advantage of 
irrigation as they are. Had London been similarly 
situated to Paris regarding natural facilities for irriga- 
tion, and did the same régime in other equally important 
particulars prevail in this country, we should not have been 
behind our neighbour in the utilisation of our metropolitan 
sewage. 
PATCHED BOILERS, 


Ox Wednesday week a boiler explosion, unusually 
disastrous in its results, occurred on the premises of 
Messrs. Pow and Fawcus, of North Shields, seven persons 
being killed, while at least three times as many more sus- 
tained injuries of greater or lesser magnitude. A steamer 
lying alongside the yard of Messrs. Pow and Fawcus was 
nearly sunk by the quantity of rubbish thrown on her 
decks. The firm are largely engaged in the manufacture 
of chain cables and anchors, and the boiler which exploded 
supplied steam to the hammers in the forge. A careful 
inquiry into the circumstances of the catastrophe was held 
on Tuesday by Mr. Cockroft, the coroner, who called in 
Mr. Walker, as an expert, to give evidence. Mr, Walkei 
stated that the boiler was worked to a pressure assumed to be 
35 Ib., but that the steam gauge was quite unreliable; and 
he finally summed up by saying that the boiler was over- 
patched, and quite unsafe at a pressure of 35 lb. It was 
possible that shortness of water contributed to the explo- 
sion. The jury returned a verdict that “The deceased 
met with their deaths by the explosion of a boiler on the 
6th inst., at the works of Messrs. Pow and Fawceus, Bull 
Ring, North Shields, and that such explosion was caused 
by the over-heating of the said boiler.” They added, as a 
rider, that in their opinion the boiler was too old, and over- 
much weakened by frequent repairs to be worked with 
safety, without greater care than appeared to have been 
exercised by the engineman. In another page will be 
found a report of the inquiry now pending to decide the 
cause of an explosion in Sheffield, by which two persons 
were killed. Let us consider what such boiler explo- 
sions imply, 

In the first place, it will be freely admitted that if 
Messrs. Pow and Fawcus knew that the boiler was unsafe 
they would not have worked it. Even if they cared 
nothing for human life, respect for their own property 
would have made them cautious. Therefore we may 
assume that they apprehended no danger, and so far they 
are free from responsibility in this matter. But, on the 
other hand, assuming M. Walker's evidence as accepted by 
the coroner to be trustworthy, we are met by the fact that a 
firm, the members of which must, from the very nature of 
their business, have been well acquainted with the properties 
and strength of iron and steel, did not know that they 
were working a boiler in a dangerous condition in the 
midst of a forge full of workmen. If a cotton 
manufacturer did this thing there would be an 
excuse for him; but the public will agree with us that 
it was inexcusable for engineers to work an old, patched 
boiler. If they did not know that the boiler was in 
a dangerous condition, then they ought to have known. 
Putting the case in another way, let us suppose that a firm 
of engineers put down a worn-out boiler, and then hire men 
to work on their premises in proximity to this boiler, What 
follows? Themen have no protection whatever. All they can 
do is to rely for safety on the skill, intelligence, and honesty 
of their employers and their managers. ‘They trust to them 
that proper precautions to insure safety shall be observed, 
and a very grave moral responsibility attaches to ail users of 
steam power as a direct consequence of the powerlessness 
of the men in their employ to help themselves. But we 
know, as a fact, that this responsibility is practically 
ignored by the law. Unless it can be proved that the 
steam user knew his boiler to be dangerous, he escapes 
scot free when an explosion occurs. No one assumes thut 
he ought to make himself certain that his boilers are safe 
—that it is an essential part of his business to satisfy 


himself on this point before he allows steam to 
be raised. Indeed, as the law stands, any kind of 
boiler may be used without let or hindrance. At 
this moment there are dozens of boilers at work in 


cellars under the footways in the streets of London, about 
the condition of which their employers know nothing what- 
ever. If one of these boilers exploded, several passers-by 
in the street would infallibly be killed; but the steam user 
would escape, probably without even censure, because the 
defence would be that he did not know there was any 
danger. If the same man stored a couple of barrels of 
gunpowder in his cellar without a licence, he would be 
heavily fined, because the law assumes, we suppose, that 
every one knows that gunpowder is a dangerous com- 
modity. Some years ago we saw a boiler broken up ; it 
was egg-ended, 30ft. long, and Sft. in diameter. It was 
worked to the last at 35 lb. pressure. A short time before 
it was pulled out a patch more than 2ft. long was put over 
a crack of the same length, and this patch was made tight 
by a piece of old carpet smeared with white lead; there 
were six bolts, three at each side, in the patch. We 
should be afraid to say how many cracks of minor 
dimensions were in this boiler. It was worked within an 
inch of its life, and would not have been removed if water 
could have been kept in it. The owner knew all about it. 
Now if this boiler had exploded and killed several people, 
the result would have been the same as if a perfectly new 
boiler—the best that could be made—had burst; the user 
would have escaped scot free. In no other European coun- 
try is such a thing possible, for the law determines that the 
owner shall know very definitely what is and what is not 
safe. 

We have no desire to advocate here such an extension of 
our criminal law as would bring steam users within its 

asp on a charge of manslaughter when a boiler exploded, 
but we do maintain that it is essential for the protection of 
a large class of the community that some scheme should be 
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devised for preventing the working of dangerous boilers 
in or under crowded workshops and neighbourhoods. It 
has been proved to demonstration that patched and second- 
hand boilers contribute more than three-fourths of the whole 
number of explosions which occur within the year, 
and the recklessness with which such boilers are bought 
and used is little short of appalling. 'To show how such 
boilers come to be employed, we may state a case in point, 
which recently came wnder our own observation, <A 
manufacturer wanted a large boiler “cheap,” but he was 
cautious, and applied to a competent boiler maker to buy 
one for him. ‘This gentleman found a boiler of suitable 
dimensions. It was 7ft. in diameter and 30ft. long, with 
two #ues, without any strengthening rings. It had been 
at work for fifteen years, and had been frequently but 
carefully repaired. The boiler maker told his employer 
that he had found what would do, believing it was to be 
worked at low pressure. The terms of purchase had all 
been arranged, when it turned out that the manufacturer’s 
idea of low pressure was 40 Ib., and the boiler maker's 
20 Ib. Of course, the latter refused to have anything to do 
with the purchase of the boiler, if it was to be worked at 
more than 20 1b, The manufacturer consulted the seller, 
who said the boiler was quite safe at 40 Ib, and the 
boiler was actually bought and put to work at that 
pressure, Now, if an explosion occurred, would or would 
not the manufacturer be responsible for the deaths of those 
killed? 

The remedy appears to lie in the appointment of in- 
spectors who will compulsorily examine every boiler before 
it is put down, and in fining heavily anyone who attempts 
to start or work a boiler without a Government 
licence, It may be said that this would take all respon- 
sibility off the shoulders of the steam user; but a respon- 
sibility cannot be removed which has no existence. <A 
respousibility would be thrown on the inspectors, and 
iu this there is no difficulty whatever. Factory inspectors 
now take care that machinery is properly fenced, to save 
life; mining inspectors will not suffer a colliery to be 
worked wnless certain precautions are observed, to save 
life; a railway cannot be opened until the Board of Trade 
oflicers have passed it, to save life; a passenger steamship 
cannot proceed to sea until her boilers have been passed by 
Board of Trade surveyors, to save life; even a house can- 
not be built in the metropolis save under municipal inspec- 
tion, all to save life. ‘To extend Government supervision 
to steam boilers on land is but a step, and a very small one, 
further. That it must be made, such calamities as those at 
North Shields and Sheffield is convincing proof. It will be 
urged that Government interference would hamper trade. 
This we deny. But suppose it does? Factory inspection 
hampers trade; so does the inspection of marine boilers and 
engines; but the end is worth the means. But if we are 
not to have Government inspection and licenses, then let— 
which we suppose will not hamper trade—a heavy legal 
responsibility attach to every steam user on whose pre- 
mises a boiler explodes. If the explosion was not due to 
his neglect of his own interests and the lives of his work- 
people, it will be easy for him to clear himself. If it was, 
then let him receive such an amount of punishment in 
pocket or in person as will teach him to avail himself of 
the great store of information available to all who please 
to seek it concerning all that relates to the strength and 
safety of steam boilers. Interference of some kind on the 
part of Government is imperatively needed ; it will rest 
with steam users to make it press as lightly as possible; 
and it must not be forgotten that the law is no terror to 
those that do well, but only to those that do evil. 
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Elements of Metallurgy, a Practical Treatise on the Art of 
Extracting Metals from their Ores. By J. A. PHILLIps. 
London: C, Gritlin and Co, 1874. 

[CONCLUDING NOTICE. ] 
Tue title of Mr. Phillips’ work is enough to prove that to 
deal minutely with the machinery used in working ore 
metals was beyond his purpose. It is, however, indis- 
putable that within a comparatively limited space our 
author has succeeded in supplying a fair proportion of 
information on this important subject. Yet it is to 
be regretted that he has not rendered this portion of 
his work more complete, by extending its dimensions. 
The present volume is rather too thick to be read with 
comfort ; and, by a moderate addition to the number of 
pages two volumes might have been made up, each more 
convenient for perusal, and the information thus supplied 
to the student would have enhanced the value of the trea- 
tise. The section of the work which deals with iron and 
steel is by far the most complete in this respect, although 
it leaves much to be perme § But about the working of 
copper after its production in the form of ingots very little 
is said ; about the manufacture of lead pipes and sheets 
not much more; and our author is quite silent on the 
subject of zinc mills, and the manipulation of that metal. 

We are strengthened and supported in our opinion that 

Mr. Phillips might have dilated with advantage on the 

mechanism of metallurgy, if we may use the phrase, 

by the fact that there is no comprehensive and recent trea- 
tise in existence which deals with the general manipula- 
tion of crude metals in process of conversion to useful 
forms. As regards the reduction of copper to sheets and 
bars, next to nothing is to be found in books, The same 
may be said of lead and zinc; while’as regards treatises on 
iron rolling mill machinery, steam hammers, and the par- 
ticular work of the forge, there is an almost equal paucity 
of complete information, although there are several works 
on such subjects of more or less value. Mr. Phillips, we 
cannot doubt, would have handled this branch of metal- 
lurgical science well, if we are to judge by the way in 
which he has treated such mechanical questions as fell 
within the scope of the volume with which we are dealing. 

Nothing, for example, can be much better than the infor- 

mation he supplies concerning blast furnaces, while the 

engravings by which his descriptive matter is illustrated 
have but one defect, which is that they are too small. Our 





author has selected three different types of blast furnace 


to illustrate the changes that have gradually taken place 
in their construction during the last twenty years. 
Of these he gives vertical sections. The first shows a 
furnace at Oldbury, erected about eighteen years ago, 
and blown with six tuyeres. The total height of this 
furnace from hearth to charging platform is 50ft., the 
diameter at the top being 9ft., and at the boshes 16ft. The 
hearth is 4ft. diameter at the bottom, and 4ft. 4in. at the 
top; but the depth is not given. ‘The general form of this 
furnace is that of two truncated cones put base to base, 
with a short intervening parallel space. It is a pity that 
this drawing is not fully dimensioned, as it might easily 
have been. The second furnace is one at Stockton, of old 
date, but the precise time of erection is not stated. It is 
open topped, like the first, 49ft. deep, 14ft. Gin. across the 
boshes, and 8ft. 3in, across the top. The hearth is sft. 
wide, and 7ft. deep. The interior is nearly of the 
form which would be produced by the rotation of 
a very flat ellipse, and is better than the first in 
that there is less chance of scaffolding or gobbing. 
The third is a new furnace, one of a pair, with closed top, 
recently erected at Ditton Brook, near Warrington. It is 
7Oft. deep, and 20ft. across the boshes, with almost parallel 
sides. We recommend these three engravings to the care- 
ful attention of the student; he should not rest content 
until he has not only mastered their principal dimensions, 
and realised the differences in their forms and construction, 
but satisfied himself that he understands the reasons why 
the Ditton Brook furnace differs in so many respects from 
its elder brother. For full information on this point, 
however, we search in vain in the work before us. Neither 
does our author give any illustrations of the gigantic fur- 
naces in use in the Cleveland district, with boshes 28ft. or 
30ft. across. He contents himself with explaining very 
brietly that the height of a furnace is a matter determined 
by the characteristics of the fuel used, and points out that 
high furnaces are only admissible when the coke is so hard 
that it will sustain a great burthen. 

The pages devoted to the consideration of blowing 
engines are well written and illustrated. The section of 
the blast cylinder of the celebrated Dowlais engine, 144in. 
diameter and lin. stroke, is an admirable woodcut, 
showing the construction of the valves very clearly, 
although to 2 minute scale. It is, perhaps, supertluous to 
state that the power required to work a blowing engine 
“depends on its size and also on that of the furnace or 
series of furnaces which it supplies.” Our author is 
correct in stating that in this country the pressure of 
blast is from 2} 1b. to 34 1b. on the square inch, rising 
sometimes, with hard coke, to as much as 5 Ib. on the 
square inch, but he is wrong when he limits the 
pressure used in the United States to 74 Ib. on the square 
inch, as in the Lehigh anthracite furnaces con- 
siderably higher pressures have been sometimes em- 
ployed. The illustrations of hot blast stoves are well 
selected, and the engraver has done them full justice. 
The section of a stove used at Neustadt, near Hanover, 
shows an unusual method of construction, which 
appears, nevertheless, to possess many excellent features. 
We could have wished for more information about it and 
the results obtained from its use than our author has sup- 
plied. He speaks at some length of the various systems 
adopted in taking off the gas from the tops of blast fur- 
naces and their subsequent utilisation; but he has obviously 
not heard of the most recent innovation in this direction, 
tried now for some months, we understand, with great 
success in the North. 

Our author deals all too briefly with rotary puddling 
furnaces. He gives illustrations of Danks’ furnace, but he 
says very little about the chemistry of machine puddling, 
a subject which he could have handled well. It is beyond 
question that the process differs materially in its chemistry 
from that of ond puddling. All that Mr. Phillips tells 
us, however, is that— 

“In Danks’ machine the puddling is entirely effected by the 
fettling, the carbon, silicon, and phosphorus being almost entirely 
oxidised by it, and by the cinder introduced, The separation of 
silicon, sulphur, and phosphorus by this apparatus is more perfect 
than by hand-puddling; and the inventor alleges that the more 
silicon and phosphorus the pig contains the better will be the 
iron eh Strange as this statement may appear, it is con- 
firmed by Riley, who says that the views of Mr. Dank seems to 
be borne out by the results of the working of the machine in this 
country.” 

There is little doubt that phosphorus is eliminated in 
the rotary furnace, but how or why is a vexed question, 
and it is somewhat aggravating to find an able chemist 
like our author preserving a strict silence on the subject. 
He makes no allusion whatever to the Crampton furnace, 
which appears to us to be the best solution of the puddling 
difficulty yet produced; and this is strange, for Mr. 
Crampton’s operations at Woolwich have extended over 
many months, and have not been done in a corner. 

As regards the machinery of the forge and the rolling mill, 
our author supplies nothing but general information, calling 
for no special notice at our hands. He deals pretty fully 
with the Bessemer process and its plant, referring specially 
to the steel works at Neuberg, which have icaly been 
fully described in this journal. He states incidentally that 
the practice of blowing for a short time after the introduc- 
tion of the charge of speigeleisen has been discontinued; 
but he overlooks the fact that this is not the case at 
Neuberg, where they always blow for about a minute after 
the speigeleisen is put into the converter. To this blowing 
much of the acknowledged excellence of Neuberg steel is 
attributed. 

Little more remains to be said. After we have perused 
the sections devoted to iron and steel, our author is almost 
silent on mechanical matters. The drawing of a lead mill 
at page 599 is an old friend, being a reproduction, even to 
the paper cap of the roller, of one which ap in the 
Penny Magazine some twenty-two years ago. Is it pos- 
sible that no improvement has been effected in lead mills 
in all that time | 

The section devoted to silver is very interesting, and 
the woodcuts are perfect. 

Taken as a whole we have no hesitation in stating that 








the present work will form an admirable addition to the 
metallurgical student’s library, and will add to the author's 
well-earned reputation. 


LIGHT DRAUGHT PADDLE STEAMER FOR THE 
BRAZILS. 

Wr illustrate this week, at page 45, what is possibly the 
lightest draught steamship, not a model, ever built. In our 
impression for October 9th, 1874, will be found a description of 
this little vessel. It will suffice to say here that she is 45ft. 
long and 8ft. wide, perfectly flat-bottomed, and built of steel. 
Her engines have 5}in. cylinders, 10in. stroke, driving paddles 
54in. diameter. At eighty revolutions per minute she makes 
about eight miles an hour. Her draught with twenty persons on 
board is 9in. She is intended for navigation in Brazil on a very 
shallow river. She has been designed and built with great care, 
and her success will extend the adoption of steam navigation on 
inland waters, 








HORIZONTAL ENGINE WITH VARIABLE 
EXPANSION, 

We illustrate on page 48 a 12-horse power horizontal engine 
exhibited at the Smithfield Club Cattle Show by Messrs, 
de Negri and Co., and made by them at the Hornsey Iron- 
works, Hornsey-road. 

The most important feature in connection with it is its auto- 
matically variable expansion gear, patented by Mr. C. de Negri, 
but assuming in this instance a somewhat new and also better 
form for large engines, the alteration consisting in the arrange- 
ment of the expansion gear, which is entirely outside the steam 
chest, whereas, in those previously made, the gearing has been en- 
closed. There is also a difference in the action of the governors, 

sy reference to the illustration it will be seen that details of 
the gearing are given in plan and elevation, both being partly in 
section. It will also be seen that the usual motion is imparted 
to the valve-rod B by the eccentric A, upon which rod there is a 
stud C, carrying a cam D, which cam fits between two rollers in 
the back-valve spindle E ; and supposing the cam to be at rest, 
the two valves would travel together ; but the cam is made 
to revolve once to one revolution of the engine by the gear 
wheels and side shafts F and G, and by so doing it causes the 
valve spindle E and the valve to close the set of ports on one 
side and open those on the other side twice in one revolution. 
Now, if this cam were set to cut off steam at half-stroke, it 
would continue to do so as long as the governor-balls remained 
down ; but as soon as they are elevated, they lift the crank-lever 








PRESSURE IN BOILER ~ 25 48S, 


No OF REVS = 70 

H, drawing the sleeve I nearer the governor stand, and the right 
and left-handed threads in it, over the rollers, which are fixed to 
the separate shafts F and G, thus giving the shaft F a lead over the 
shaft G, and causing those parts of the cam which impart motion 
to the back-valve to come earlier into operation, thereby cutting 
off steam proportionately earlier on the one side in accordance 
with the rise of the governor-balls, and thus preparing the 
other side to take steam as soon as the eccentric motion has 
brought the main valve into position. 

This is undoubtedly an excellent arrangement for securing the 
full pressure of the steam from the boiler at the commencement 
of the stroke ; the exhaust never being altered, there can be no 
back pressure. Another good feature is the friction between 
the two valves, the amount of travel being simply a quarter of 
an inch. 

The governors are small, and are driven quickly, and are ex- 
ceedingly sensitive to the variations of the load, although it may 
vary considerably. 

By this means the engine is controlled without the use of a 
throttle valve, and the indicator diagrams reproduced show the 
great range of cut-off. The full diagram was taken with a load. 
Immediately this was taken off the cam came into action, the 
cut-off, as seen by the dotted lines, being immediate. 

We may add, the engine taken altogether is of good design, 
and well fitted for any class of work, combining, as it does, great 
strength and neatness. 





A VERY useful arrangement has just been adopted at Brussels 
Any traveller from Paris to that city may purchase a railway 
ticket which will include the hire of a soul sentens to take him 
and his luggage from the Brussels station to his destination within 
that city. The advantage is that he is saved all trouble in looking 
for a cab, and all annoyance in squabbling with the cabman about 
his fare. 

THE SHEFFIELD BorLeR ExpLosion.—The inquiry into the 
cause of the boiler explosion which occurred at the manufactory 
of Mr. George Hides, Sheffield, on the 22nd ult., and killed two 

versons, was resumed by Mr. Wightman, on Wednesilay night. 
he engine tender, Thomas Porter, stated that the boiler which ex- 
ploded and blew up the manufactory leaked very much a year ago 
and began to leak again about a month before the explosion. The 
last leakage, which was near the fire end, was not repaired, On 
the 14th ult., on the instruction of Mr. Hides, he examined the 
boiler and every plate seemed right. A boilermaker named Holt 
went to look at the boiler, but he only put his hands in his pockets 
and told him to fetch his son. After telling him to pull down the 
brickwork he went away. Joseph Holt, the son, examined the 
boiler afterwards and cleaned out one of the pipes. He (Holt) 
went up the flue about 6ft., but could find no leakage. He was 
told to fill the boiler with water and to clean the flues out pro- 
perly. Mr. Hides sent himinto the manufactory to get a man to 
go into the flues, but none of the workmen would go into the 
boiler, Mr. Hides’ son, being told of this, said, ‘‘ Never mind, we 
shall get a boy soon.” Mr. Hides heard this remark, but did not 
make any observation about it. The boilermaker told him to build 
a temporary wall near the sludge pipe, and get 20 Ib. of steam on, so 
that the leakage would show itself, but he did not discover any. 
Mr. Hides looked at the blow-off tap and said, “Oh ! you have been 
frightening me abit. The leakage isall nonsense.” And then Mr. 
Hides said ‘‘ All’s right ; go on;” and he got up steam and started 
the engine with 40 1b. square inch pressure, He afterwards put on 
another 5 lb. ; and while the steam was up, Holt, the boilermaker, 
examined it again and said it wanted repairing. Mr. Hides said 
he should have it repaired at Christmas. He worked the boiler up 
to the day of the explosion ata pressure of between 40 1b, and 50 1b. 
when it exploded. Several of the men in the works had been 
ightened about the condition of the boiler and repeatedly asked 
if it was safe. He once told Hulley, one of the “om, that he 
might be blown into the nextstreet, The night before the explo- 
sion he noticed that water was escaping from the boiler. The 
safety valve had never been tested as to whether it really did blow 
off at 50 lb. pressure. The coroner was obliged again to adjourn 
the inquest, and will resume the inquiry on Tuesday. 
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RAILWAY MATTERS. 


THE South Russian line to Sebastopol will be opened in a few 
weeks. 

LaDIEs’ compartments have, after a short trial, been abolished 
on the yoy egy Railway. The fair sex could not be induced 
to accept the boon, and preferred the smoking carriages to isolation. 


Out of the eighteen principal railroads of Massachusetts, seven 
teen have increased their aggregate debts from thirty-eight to forty- 
seven millions of dollars during the year, an increase of over 
twenty-two per cent. 

AccoRDING to an uncontradicted statement in the St. Petersburg 
journal Listok, the Shah of Persia has given one Herr Falkenhagen, 
a Russian subject, a concession to construct a railway from Tabris 
to the Russian frontier. If this line is carried out, it will be 
extended to Tiflis, and will become the first railway connecting 
Asia and Europe. 


A NOVELTY in connection with free passes on railways has just 
been started by the Pennsylvania Company. On the back of the 
pass is a photograph of the ‘dead head,” as people who are allowed 
to travel without payment are kindly nicknamed. The object is to 
yrevent these free passes from being sold or exchanged, in which 
ine of business a large trade is done all over the country. 

Tue directors of the North London Railway have promptly 
complied to the request made to them on the 7th inst. by a depu- 
tation from the London Trades Council in relation to workmen's 
trains, informing Mr. Shipton that arrangements will be made so 
that on and after the 1st of next month workmen’s tickets will be 
available by the train timed to leave Poplar at 7.17, and Dalston 
at 7.34 a.m., and due at Broad-street-station at 7.41 a.m. 

THE Sheffield Daily Velegraph states that as the 6.15 Midland 
passenger train approached New Mills (Manchester, Sheffield, and 
Lincolnshire), on Friday, the driver perceived a pair of carriage 
wheels in the six-foot, and found that the road was somewhat cut 
up. He at once slackened speed, and passed his train over in 
safety. It appears that a goods train had lost the wheels from a 
wagon which was carried along with the coupling chain, The 
truck was eventually taken off the train, and the passengers, after 
being delayed about half an hour, proceeded. 





AN official letter was addressed a short time since by Mr. George 
J. Barker, the chairman of the South Staffordshire Ironmasters’ 
Association, complaining of the irregularities in the freightage on 
iron and coal conveyed from this district, as compared with those 
ruling in other producing centres, and a reply has been received 
from Mr. Moon, the chairman of the London and North-Western 
Railway Company, inviting a deputation representing the trade to 
meet him at Euston, on the 21st inst., for a full discussion of the 
question. Mr, Barker's communication is said also to have been 
courteously received by the Great Western Railway, the Birming- 
ham Canal Navigations, and other carrying companies which serve 
this district. Great hopes are now entertained that the matter, 
which has been discussed from time to time for several years past 
without result, is now in a fair way towards satisfactory settle- 
ment. 

MANY experiments, says Nature, have been tried in France to 
test the effects of cold on railway axles, Many engineers suppose 
that accidents to wheels do not result from any diminution of 
tenacity of the metal, but merely from the road losing all its elasticity 
owing to the frost hardening the surface of the earth. A fact 
which can be adduced as a strong argument in favour of that 
theory was observed by the inhabitants of Montmartre during the 
last period of frost. The passing of the trains which run so fre- 
quently through the Batignolles tunnel at a distance of half a mile 
was heard by them day and night, which is never the case in 
ordinary circumstances. As soon as the thaw set in the trains 
ceased to be heard; the earth having resumed its former elasticity, 
the sounds were dissipated as before. It has been observed by 
French railway engineers that thaws are apt to lead to the break- 
ing of axles and chains. The elasticity being only partially re- 
covered, many shocks affect the trains when running at a fast rate, 
and are apt to lead to catastrophes. 

WE learn from the Moniteur Industriel Belge that a system of 
steam towage is about to be established on the Bourgogne Canal, 
over a distance of about 150 miles. The tow path will be laid with 
a single rail weighing some 16 1b, to the yard, and fixed on traverses 
placed 3°2ft. apart. The locomotive has four wheels, two of which 
are placed directly along the axis of the vehicle, one in advance of 
the other, and two, one at either side. The former pair are direct- 
ing, the latter driving wheels. The directing wheels are grooved, 
and fit the rail; the other$ have rubber tires which give purchase 
on the macadamised road, and which press thereon only to the 
extent of 0°07 Ib. per squareinch. By means of simple mechanism, 
the weight of the machine may be thrown either upon the driving 
or directing wheels at will. In the first case the maximum and in 
the last the minimum of adherence is obtained, to suit the condi- 
tions of a loaded or an empty boat. A single road is to be used, 
with relay engines provided at suitable distances. Each locomotive 
tows one boat; and when a meeting takes place of two travelling 
in opposite directions, the engines change boats and retrace their 
— This single rail system has already been satisfactorily tested 

or short distances on the Belgian canals, and the projector, M. 
Larmangat, has obtained a Government concession for its extended 
construction for forty years. The locomotives are to weigh 4 tons 
each, and will travel at the rate of 3°1 miles per hour, with full 
boats carrying a cargo of 150 tons each. 

AN accident occurred at Elstree on the Midland on the 7th of 
November, when one person was killed and eight injured. The acci- 
dent was caused by a Westinghouse air reservoir falling on the line, 
by which most of the train was thrown off the rails. We gave some 
particulars of the accident at the time. Colonel Yolland, Board 
of Trade inspector, has reported on the accident. Atter detailing the 
circumstances he says :—‘‘I am quite prepared to admit that if the 
accident had resulted from the simple fracture of one of the two 
brackets, that on the left side which had the flaw in it, was the 
one which, in all probability, would have first given way ; and the 
left end of the cylinder, weighing 44 cwt., would at once have 
dropped down, and come in contact with the ballast or transverse 
sleepers on the left side, as there was nothing besides the bracket 
to support the left end, But the first marks on the sleepers were 
under the right end of the cylinder, proving that it was that end 
which first dropped and came in contact with the ground, although 
it was — by the sound bracket B and by the two iron air-pipes 
which I have mentioned ; and I think it is absolutely certain that 
the right end of the cylinder was that which first dropped down 
and touched the sleepers. The locomotive foreman, Mr. Jackson, 
also informed me that he thought the front part of the cylinder 
had been struck and bent inwards at the al at the right side. 
And to prove that such a thing might happen, I may mention that 
this particular cylinder, at the time of this accident, actually 
carried a patch to cover a hole which had been made in it on the 
under side on the 15th July last. It was not ascertained how or by 
what means this hole was made, but it is surmised that it was 
occasioned by a cast iron chair lying between the rails. The 
Midland Railway had 13 engines fitted with these cylinders under 
the — of the engines; and Mr. Johnson told me that since 
this accident occurred, he had learnt that some of them had been 
touched, and that a cock had been knocked off one of them. The 
whole of these cylinders have now been taken off these engines, in 
order to make an alteration in their construction and position, with 
a view to prevent accidents from a similar cause. The facts are so 
striking in this instance that I do not consider there is any doubt 
whatever that the ident was ioned by the under or front 
side of the air-cylinder coming in tact with thing on the 
line. I cannot pretend to say what it may have been, or where it 
took place ; and it is unfortunate that no search along the line was 
at once made, instead of being delayed for two days, and until the 
Pay when the coroner’s inquest wen bald. “ad 














NOTES AND MEMORANDA. 

Tue New York State Engineer computes the cost of transporting 
freight by canal steamer at four mills per ton per mile between 
Buffalo and New York, including all tolls, against one cent per ton 
per mile by railroad, 

AccorRDING to the American Manufacturer, two hundred and 
forty-three persons perished on the United States lakes in 1874, 

zainst two hemdeel and twenty-one in 1873, and two hundred and 
nineteen in 1872. The estimated damage to property comes up 
3,031,600 dols. against 3,976,000 dols. in 1873. 

THE Reno, Nevada, Journal contains an account of an important 
discovery of a field of cryolite about sixty miles north-east of that 
place. Efforts are already being made to secure capital to develope 
the riches of the deposit, which, it is said, covers 250 acres o 
ground, from the depth of two to eight feet. Reno, on the Central 
Pacific Railroad, about fifteen miles from the California line, will 
be the objective point, as the mineral can be worked and shipped 
much cheaper there than from any other point. This is a matter 
in which Pennsylvania is directly interested, as the only known 
deposit of cryolite before this discovery was in Greenland, and this 
State has almost entirely monopolised its use. At the Natrona 
Salt works, on the West Penn, Railroad, a large quantity of this 
valuable mineral is used. 






M. Dumas, at a recent meeting of the French Academy of 
Sciences, stated that, in examining the process of scouring fabrics, 
as usually practised by cleaners of old clothes (washing in benzine) 
he had discovered a novel and dangerous cause of fire. Workmen 
engaged in this industry had frequently complained of the benzine 
becoming inflamed during the scrubbing; and in order to test the 
question, M. Dumas caused a piece of cashmere to be dipped in for 
alength of 18ft. Every time the stutf partially emerged from 
the bath, while being rubbed between the hands, «a sharp pricking 
sensation upon those members and on the face was felt ; and 
finally sparks were emitted from the fabric, sufficient, if the scour 
ing had been briskly continued, to have ignited the inflammable 
fluid. 


Mr. DILLON, the assayer to the Japanese Imperial Mint at Osaka, 
in his report, says : I have very rarely detected iridium during the 
assay of the fine gold received for coinage, and never in the coins 
themselves. In the assay of sweep ingots from the melting room, 
however, it is invariably present in the cornet in such large quanti 
ties as to invalidate the accuracy of the assay. I have a piece of 
gold from the bottom of a pot where the iridium alloy is scattered 
through the metal in steel-coloured crystalline grains of great hard 
ness, As the arrangements of the refinery do not allow of the 
treatment I proposed for separating the iridium, my only plan has 
been to distribute the gold of the sweep ingots among several pots, 
when the iridium appears to alloy with the excess of gold ; at least 
I have never pee 2 in detecting any in the resulting bars 
or coins, 


AccorDING to the experiments of MM. L. Troost and P. Haute 
feuille, sodium and potassium were found to form alloys with hydro 
gen of the composition NazH and KeH. Lithium and thallium under 
the same conditions did not form similar compounds, Lithium 
heated to 500 deg. in hydrogen gas with a pressure of 760 mim. ab 
sorbed seventeen times its volume, Thallium under those conditions 
absorbed thiee times its volume, The compound of hydrogen with 
palladium is believed from the experiments quoted to be PdyH, 
which, however, will dissolve considerable amounts of hydrogen. 
The density of hydrogen in combination with metals, as deduced 
from the specific gravity of the palladium alloy, is 0°62. From 
that of the sodium alloy the figure 0°63 was obtained. The atomic 
volume in the sodium alloy was found to be 1°59, in the palladium 
alloy 1°60, the smallest known atomic volume, 





* In Professor Guirdener’s recent letter inour columns,” says the 
Glasgow Herald, ** he tells the public that he has found that the 
manufacturing vapours in the atmosphere—that is, Glasgow--have 
probably some considerable influence in increasing the local death 
rate from pulmonary causes during northerly and easterly winds. 
In a paper on the ‘Chemistry of Coal Smoke,’ read on the 20th 
December, 1869, before the Chemical Section of our Philosophical 
Society, we find what our coal smoke or soot really consists of, and 
how the soot of London ditfers from that of Glasgow. Here are 
the figures from the analysis of soot, by Mr. W. R. Hutton : 








London Glasywow., 
Carbon ‘ wis vi 
Tar and oil Is-0o 150 
Ammons 175 28 
Potash ; : : ‘ ‘ : ow ‘ 0 
Soda .. ; ‘ ° , ; od \ on 
Lime ae oe ee “ee 10 Os 
Magnesia .. — 2. ae 6 » ono Trace 
Phosphate of lime and alumina... .. 208 on 32. 
EGON .. 0 y - ss se ise te os OD 07 
Sulphuric acid 400 7 
Chlorine m Trace 
Sulphocyanogen 025 
Carbonic acid. . 0-70 
Sand .. 1440 
Water 230 

100 100° 


This analysis certainly corroborates Dr. Gairdner’s opinion. In 





the soot of London it shows 4°6 per cent. of sulphuric acid, but 
in the soot of Glasgow the percentage of sulphuric acid rises 


to nearly8 per cent. But we not only have worse soot-—-we have 
much more of it. The volume of smoke and gases sent into our 
atmosphere is much greater than that sent into the atmosphere of 
London—acreage considered—so that the atmosphere itself con- 
tains a greater percentage of acid vapour than is to be found in the 
metropolis,” 


Some interesting but uncomfortable information respecting the 
sresence of lead in aérated waters was given by Dr. Stevenson 
Macadam at the meeting of the North British Branch of the Phar- 
maceutical Society of Great Britain in Edinburgh on Friday night 
last. After stating that so far back as 1871 his attention had been 
directed to this subject, and that he had at that time discovered 
that hard waters had a greater power of action upon lead than soft 
waters, and after describing the apparatus used in the manufacture 
of aerated waters, Dr. Macadam gave it as his opinion regarding 
the generator of the carbonic acid that this part of the machinery 
might be of lead without causing the slightest harm to the manu- 
factured waters; while, on the other hand, the greatest care 
should be taken that the gas holder should not be constructed of 
materials containing lead. As to the receiver, he was sorry to 
say that in some instances he had found that this vessel, though 
made of copper, contained a large quantity of bad tin, which in 
turn was impregnated with lead—a state of matters which, of course, 
caused contamination to the waters, So far as the piping was con- 
cerned, he held that there was no difficulty in manufacturers obtain- 
ing pure tin pipes, while he submitted that the solder used should 
also be free amd lead ingredients, Dr. Macadam explained a 
number of experiments he had made relating to the question, 
and stated that after the fluids had been poured from bottles into 
lead pipes, and instantly poured back out of the pipes again, the 
result of analyses proved that there,was in aérated waters the tenth 
of a grain, in lemonade the half of a grain, and in soda and potash 
waters the twentieth part of a grain of lead to the gallon. If the 
liquids were allowed to remain an hour in the lead pipes, the 
amount of lead found would be in lemonade 10 grains, in aérated 
waters 5 grains, and in soda and potash waters 2grains to the gallon. 
Dr. Macadam has discovered the presence of lead to the'extent ot one 
grain to the gallon in lemonade, one-half of a grain to the gallon 
in aérated waters, and one-fifth of a grain to the gallon in soda 
and potash waters—it having been at the same time ascertained 


or 
— 


MISCELLANEA. 

Mr. E. J. Reep, C.B., M.P., left England on Sunday for the 
purpose of visiting some of the Austrian and Italian ports before 
the opening of Parliament. 

Tue Chamber of Commerce of Turin has petitioned the Govern 
ment with a view to reducing the cost of postage for the corre 
spondence of the chambers of commerce. 

THe Thames Ironworks Company have contracted to build for 
the Portuguese Government an armour-clad iron frigate of about 
2000 tons, the cost of which, independent of her machinery, will 
be £126,000, 

A WEALTHY firm in Calcutta, resolved to be among the first in 
attempting the revival of the Indian iron trade, will shortly open 
new works in the Beerbhoom district, near the Synthea station of 
the East India Railway. 

GENERAL NEGLEY, last session of Congress, obtained an appro- 

wiation of forty thousand dollars for improving the Pittsburg 
neta It is probable that this appropriation will be made to test 
the efficiency of the system of the improvement of rivers by the 
erection of dams, 

A proJect for a line of railway from Novara to Varallo, and from 
Vercelli to Varallo eid Gattinaza has just been laid before the 
provincial council of the province of Novara, and there seems to be 
every prospect of being there approved of, and of a considerable 
subvention voted towards the cost of construction of these lines, 
in which case the works will be commenced early in the spring. 

THE editor of the St. Louis Railway Register has received informa 
tion of valuable deposits of mica in Texas, and will shortly receive 
specimens from that locality. Mica, as a lubricant, it is stated, is 
destined to come prominently before the public, and its consump 
tion in St. Louis, now very large, and will constantly increase ; 
hence this new source of supply has more than ordinary significance 
at this time, 

THE two new large armour-plated ships contracted for by the 
Admiralty have been respectively taken by Messrs. Napier and Co, 
and by Messrs. Elder and Co., whose works are on the Clyde, 
A correspondent of the Pall Mall Gazette states that the reserve 
price of the authorities was £300,000, The large builders on the 
Thames offered to construct the ships at from £8000 to £10,000 
below the estimate. The Mersey people were prepared to erecute 
the order for about £270,000, but the Scotch firms asserted that 
they could do the work for something like £252,000, or about 
£40,000 under their southern competitors. 

Ix 1846 Mr, James Reynolds, of New York, invented a machine 
for covering wire with india-rubber, and during the year 1547 
covered a large amount of wire with this substance ; but in cons 
quence of the ditticulty of drying it —vulcanisation of rubber being 
then unknown——it proved a failure. Early in the springof 1545 
Mr, Craven brought a piece of wire covered with gutta-percha to 
Mr. Reynolds, and asked if he could cover wire with gutta-percha 
with his machine. Mr. Reynolds undertook to do so, and mame 
diately proc eeded to manufacture gutta percha covered wire. He 
covered the cable which was laid across the Hudson river between 
New York and Jersey City. This, according to the Seientite Ameri 
cau, Was the first gutta-percha cable ever made, and the first submarine 
wire ever constructed and successfully operated for the transmission 





of intellige nee overa distance of half a mile. 

Tue Indore cotton mills are now in full work and promise well, 
At present there are 20 single carding engines, 10,272 spindles, and 
224 looms. During the past year, ending Sth June, the out-turn 
was (4,240 pieces of cloth, and to this a considerable increase is 
expected during the current year, additional machinery being 
expected, which will put looms in motion now standing idle, Two 
hundred pieces of cloth are turned out daily, and when all the 
machinery is working the production is expected to amount to 355 
to 400 pieces a day. The cloth made is what is styled longeloth 
and T cloth ; some dhootee cloth is also made, The quality of the 
manutacture bears very favourable comparison with the cloth made 
in Bombay. Two qualities are made, tor the lowest the prices ob 
tained vary from {4 to 105 annas per Ib., and for the first quality 
from 10) to 114 annas. The demand for cloth made in the mill is 
very great. The superintendent has already sold largely in advance 
of the produc tion, and has orders for more cloth than the mills can 

possibly produce during the current year, 

THE circular addressed by Herr Krupp to the work ople in the 
Essen steelworks reminds them that the high wages earned during 
late years were dlue toa prosperity in the trade which has since 
disap ared., Work, instead of being ple ntiful, has become scarce, 
and dismissals are taking place on all sides, A reduction of wages 
has therefore been found nece ssary, and will have to be preece led 
with until the cost of production is again proportioned to the 
market value of the article. But Herr Krupp, while regretting 
this necessity, believes that the policy in question will enable him 
to keep his works open and the full strength of his establishment 
engaged. He trusts that all his true workmen will thus be free 
from anxiety for the future, and he promises that the firm will 
continue to study their interests as it has heretotore dune, The 
Cologue Gazette is in a position to deny positively the statement of 
contemporary German journals that Herr Krupp had largely 
reduced his staff, according to one journal to the extent of 50 per 
cent. Only 500 workmen have been dismissed during the past few 
months, and at the present time 10,500 persons are receiving 
wages in the Essen works, and 5000 are employed ia the mines, 

THE manufacture of skates in the United States is confined to 
no more than half a dozen houses. Their long experience enables 
them to properly estimate the uncertainties of this precarious 
business, which form the principal disadvantage under which a new 
firm labours, Of the large manufactories, one is established at 
Worcester, one at Springfield, and one in Connecticut. There are 
a few small factories in New York. Ten years ago, cheap German 
and English skates supplied the entire market, but the foreign 
manufacturers were slow to adapt their market to the special tastes 
of the American public, and hence the industry came into being on 
that side of the water. By constantly improving the quality of 
their wares, and bringing out novelties nearly every season, the 
American manufacturers have been enabled to drive out nearly all 
competition. Metallic skates, arranged with clamps to fit very 
tightly to the boot, are becoming popular; but the old wood top 
skates are still most in favour. Skates of such fancy woods as 
ebony and rosewood have gone out of fashion. Many were formerly 
sold to skating clubs as prizes, 50 dols. a pair being no uncommon 
price. A metallic skate, made by a manufacturer in Halifax, Nova 
Scotia, is imported in considerable quantities. The maker, however, 
sells many more in the States than at home. 

A RECENTLY published report of comparative tests, made by the 
Eagle line of steamers, between the Hirsch and the Griftiths pro 
pellers, shows, says the Scientific American, a strong preponderance 
of advantages in favour of the screws of the former system. The 
steamship Herder was fitted with a Hirsch screw built for an 
incnmeeal speed and also with a Griffiths propeller. The mean 
results of ten voyages between Hamburgh and New York show for 
the Griffiths a speed 11°59 knots; time under steam, 10 days, 17 
hours 30 minutes; coal consumed on passage, 572 tons; and 519-05 
miles run on 100 tons of coal. For the Hirsch, 13 knots; 9 days 
and 13 hours; 505 tons and 58279 miles: a gain of 14 knots per 
hour, and an economy of 67 tons of coal, The Goethe, of the same 
line, the engines of which, like those of the Herder, are of 600- 
horse power nominal, was fitted with a Hirsch screw designed for 
savingin coal, Thesaving effected was 4 tons per'twenty-four hours, 
and this although the draught of the vessel was 1ft. Zin, more than 
when the Griffiths screw was in place. On board the Lessing, 
another vessel belonging to the same company, the Hirsch propeller 
caused a gain of 14°7 per cent. in speed. The official reports of the 





that the oils of lemons used largely in the manufacture of | i 
generally contained quantities of lead, owing to the fact of the 
vessels in which the oil was stored not being free from that metal. 





ng 8 state that the engines driving the Hirsch screw worked 
exceedingly smoothly, and that there was a noticeable absence of 
any vibration, 
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AMERICAN 


AN 


THE Scientific American thus describes a machine for extracting 
roots;—Farmers and others will find in the invention represented 
in the engraving a useful apparatus for grubbing up the stumps of 
trees of even considerable size, which will doubtless prove an 
efficient auxiliary in clearing land. It is constructed and operated 
as follows: At one extremity of the beam A is journalled asmall 


| 
| 


wheel B ; near the other end isa second beam C, a block being | 
interposed between the two beams to bring them to the proper | 


relative height. Beam C also has a wheel at its end at D, which 
wheel, however, is larger than that first mentioned. 
of wheel D is hinged to the beam, so that said wheel may be 


| 


The journal | 


turned back parallel with the beam, for convenience in drawing | 


the machine from place to place. 


A loop secured to the ends of | 


the hinged journal carries a hook, to which the harness of the | 


horse is hitched. At the rear end of beam C is a slotted guide 
EF, grooves in which receive the guide plate which is formed upon 
the upper part of the knife F. The lower part of the latter passes 
through a guide slot ina bar G, which also serves as a shoe for 
supporting the machine and as a brace to meet the draught strain 
upon the knife. By operating the lever H, the knife, through 
the interposing connecting rods, may be raised from or lowered 
into the ground and held down to itswork. To the rear of beam 
A, in such position as to bring the knife at proper distance from 
the stump to be operated upon, is secured a loop I, which encir- 
cles the stump, as shown. In operating the machine this loop is 
first dropped in place, and a ring is placed above it. A wedge is 
then driven into the top of the stump so as to fasten the ring, the 
latter serving both to prevent the loop from slipping off, and also 


as a band to keep the wedge from spreading the lower part of the | 


stump so as to tighten said loop. The knife is next forced into 
the ground for five or six inches, so that, on driving the horse 
around the stump, it cuts off such side roots as may lie in its path. 
At each round the knife is driven in deeper until all the roots are 
divided. The hook J is then dropped and held down by the 
foot until it catches upon a root. A few rounds twist off this last, 
and the stump may then be easily raised from the ground. 








BLACK’S EQUILIBRIUM CABINS. 


THE main object of the inventor is, like Mr. Bessemer, to render | 


sea voyages less unpleasant, by providing a berth or cabin which 
does not partake of the pitching and rolling motions of the vessel. 
For this purpose he constructs a berth or cabin free to oscillate on 
trunnions placed transversely to counteract the pitching motion of 


FI@. 7 

































































~~ 

=p 
To counteract the rolling motion he secures the 
bearings for the transverse trunnions on a framework surrounding 
but not touching the berth or cabin, the framework being free to 
oscillate on trunnions placed longitudinally. 


the vessel. 


Fig. 1 is a transverse section, and Fig. 2 a skeleton plan, of a 


ROOT 


THE ENGINEER. 


EXTRACTOR. 





cabin constructed in accordance with this invention. The position 
during rolling is shown in Fig. 1. 

A is the cabin, a, a', trunnions resting on bearings in the frame 
work B. 4, b', are transverse trunnions resting on stationary 
framework c. The entrance to the said cabin is over a way formed 
directly above one of the transverse trunnions, thence around the 
passage ¢ between A and B and over the trunnions a, a'. The 
modification shown has a passage all the way round between 
Aand B. It will be evident, however, that a passage from « to /, 
would answer. ¢ are weights attached to the under side of the 
cabin to insure stability. This cabin was patented early in 1873, 
and differs from Mr, Bessemer’s principally in the use of balance 
weights, intended to restrict the oscillation of the cabin, instead of 
the hydraulic arrangement used by Mr. Bessemer. 








Dvrinc the month of September it appears that the number 
of trains behind time on the South Austrian lines was 758, or 7‘ 
per cent. of the total number of 18,020 trains running during that 
month. On the Alta Italia lines the per centage of delays was 
considerably less, being only 3°2 per cent., or 235 trains out of the 
total number of 7370 of the trains run. 

NEW MAGNETO-ELECTRIC MACHINE FOR THE MECHANICAL PRO 
DUCTION OF THE ELectric LIGHT, AND oF VoLtTaic ELecTRiciry. 
—The electric light, which is so intense and so cheap, when it is 
produced by motion transformed into electricity by means of 
magnets, has not yet said its last word, on the contrary it is still in 
its infancy ; in the end it will no doubt be used all over the world 
for illuminating lighthouses, ships, and workshops; nor must the 
immense services rendered by electricity during the siege of Paris 
be forgotten, Weare, therefore, happy to hear that M. Garnier, 
who has so long been attached to the Alliance Company, and 
who has acquired so much experience in the construction and 
working of magneto-electric machines, has just joined and entered 
into partnership with one of our most skilful engineers and elec 


| tricians, M. E. Hardy, 6, Avenue de Lamothe-Piquet, and they are 


| about to construct a new mechanical generator of electricity of a 
| very perfect kind, which may perhaps very nearly approach the 


| 
| 





| desideratum. Their principal model or type of a magneto-electric 


machine is lm. 35 in height, lm. 25 in width, and Im. 10in length, 
that is tosay, very little over acubic metre in bulk. This machine 
is so solidly put together that it is impossible for it to get out of 
order, and it can be removed anywhere ready for action without 
having to be taken to pieces, which is an immense advantage. - To 
be put in motion it requires a force of 25 to-3 horse power. In 
order to produce its maximum effect it must make from 400 to 450 
revolutions per minute, and then gives a light equal to that of 250 
Carcel burners, consuming each 14 0z. of oil per hour; and this 
intense light, so absolutely constant and steady, can be obtained by 
the expenditure of a few pounds of coal, When the machine is 
required to produce continuous currents, and always in the same 
direction, for electrotyping purposes, for instance, it is necessary to 
adapt a commutator of a new form, extremely durable and eftica 
cious. The price of the standard model, with four series of sixteen 
coils and sixteen magnets, is reduced to 6000 francs (£240). This 
appears to be a heavy price, but it is in reality a very moderate 


one when it is considered that this machine produces torrents of | 


electricity and of light, that it loses none of its power by work, 
and can never wear out.— Practical Magazine. 

SHIPMENTS OF FIRE-ARMS TO Evrope.—Shipments of fire-arms 
and ammunition from the United States to Europe are constant, 
and ona scale of magnitude that would excite surprise could the 
facts be known. Scarcely a week passes that large quantities of 
‘hollow ware” are not quietly put aboardship, appearing in the 
manifest as nothing more than so many “cases.” These shipments 
for the most part are instalments forwarded from the American 
manufacturer in execution of orders given, perhaps years ago. 
It is, therefore, very natural when anybody hears about so many 
thousand guns and pistols going off, to imagine that there is some 
thing in the wind. The inference is that there must be a filibuster 
expedition fitting out, or that some European Power is about to 
swcop down unsuspectingly on a victim. The fact is, that for the 
last seven years, or say since Russia made her contract for Colonel 
Berdan’s rifles, United Statesarms have been growing in favour. 
American skill in this department of industry is everywhere 
acknowledged. Just now daseie a quantity of pistols—60,000 dols, 
worth—going out by the steamer Silesia, destined for St. Petersburg 
vid Hamburg, as the entrance to the Black Sea, the more natural 
route, is now probably frozen. This shipment, it should be under- 
stood, is a mere bagatelle in the entire lot. There is also a large 
order for Turkey in process of execution, the contract being 
reported at something like 600,000 of the Peabody Martini rifles. 
This latter we believe is the largest contract ever given to our 
arms manufacturers, and speaks well for American enterprise. 
The ammunition for these arms is of itself a formidable item, 
furnished by the Winchester Repeating Arms Company and the 
Union Metallic Cartridge Company of Bridgeport. American am- 
munition is notoriously the best in the world, for one reason— that 
there is no copper superior to the product of American mines for 
this purpose. The fact is admitted by Russia, Spain, &c., and if 
we had managed differently about our supplies of copper—had not 
made agreements to deliver abroad, which defeated our manufac- 
turers in their efforts to buy—we might have secured orders far 
beyond anything yet realised. Russia especially has been a good 
customer, making and renewing orders at frequent intervals, and 
creating an impression that she is filling her arsenals preparatory to 
the extension of her boundaries.—New York Commercial Adver- 
tiser. 
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THE GUNWALE GATLING GUN, 

THE annexed cut represents a light Gatling gun of *45in. calibre, 
mounted upon the gunwale of a ship. The fixture upon which 
the gun rests allows it to be fired at «a depression of 30 deg. or at an 
elevation of 15 deg. The gun and fixture can if desired be easily 
and quickly transferred to a small boat or launch, It is claimed 


that the gun fires at the rate of four hundred shots per minute, 























and its range and accuracy are much greater than tiat of an 
ordinary boat howitzer. It is pivoted to enable the operator +o 
keep it aimed when firing so as to cover any point within its range, 
This is one of the most recent adaptations of the gun, and is worth 
the attention of our officers. 


A CONVENTION has lately been signed between the French and 
Italian Governments, establishing the exact boundary between the 
two countries in the Mont Cenis Tunnel, which was situated 150 
metres to the north of its exact middle ; but on the proposition of the 
commission which was appointed in 1871 to define this question, 
the frontier is now established at the watershed of the mountain, 
so that Italy becomes a gainer of a small extent of territory. 
investigation, I 


some 


Guive.—* During the progress of a recent 
observed,” says Mr. Dana Hayes, in the American Chemist, * 
chemical characters of commercial glue, that I believe have not 
been previously described. Analyses of two samples of white glue 
of the best grade yielded the following results ; 


“No. 1 ex 
tra UC" glue. Fr nigh 
Moisture (loss of weight at 212 deg. Fah.) Leete lies 
Gelatin, with a little animal fibre and fats Tes sede 
Carbonate of link l4z hee 
Sulphate of lime od oud 
Phosphate of magnesia 0 onl 
Alkaline salts ol ol 
Silica, oxide of iron, &¢ om ous 
Oxide of zine lw 112 
Total 100-00 1oo-0u 
Analyses of ten more samples of frozen and sheet glue, of 


common grades, and from different makers, showed the proportion 
of water contained in them to vary from fourteen to eighteen pet 
cent., averaging seventeen per cent. And the proportion of ash or 
mineral matter varied from three to six per cent., averaging rather 
less than four per cent. Two of these samples contamed about 
one per cent. of white zinc, and two of them contained sulphate of 
lime. Analyses of two samples of commercial gelatin averaged 
sixteen and a half per cent. of water, and 2°56 and 3°11 per cent. of 
ash respectively. There was no oxide of zine or sulphate of lime 
in these gelatins. The presence of so much water was quite unex 

pected ; and as the quantity is nearly the same in fresh and in sea 
soned specimens, it it not a make-weight, although steam is very 
freely used in the rooms where glue is packed by the manufacturers. 
The carbonate of lime comes from the quicklime used for cleaning 
and preserving the animal matter, or glue stock, while the sulphate 
of lime is formed by the addition of small quantities of sulphuric 
acid during the process of manufacture, to neutralise the lime that 
is carried forward by the solutions of glue. The oxide of zinc is 
said to be added to prevent souring, or the acidity caused by ce 

composition, and it also improves the colour of the glue ; but it is 
not very generally used, as these analyses indicate. I have heard 
of the use of sulphate of zinc, alum, magnesia, Xc., by glue makers, 
but I did not find any other substance than those named above in 
these specimens, which represented the article commonly seld and 
used. The impure glues, or those containing the most mineral 
matter, became almost insoluble after they had been broken into 
small pieces and heated in a hot air bath (copper oven) at 212 deg. 
Fah., for two or three hours, until they ceased to lose weight ; 
they then soften and become dough-like, but do not dissolve when 
boiled in water for some time. The purer gelatins were not so 
much injured, and one specimen, containing only 2°56 per cent. of 
ash, was not materially affected by this thorough drying. The 
solid sheet glue, while drying in this way, tumefied, and became 
very porous ; the frozen glue did not alter in structure. The con- 
clusions drawn from these experiments was that the excess of lime 
combines with the gelatin and, perhaps, with the extraneous 
animal matters of the glue, at the high temperature, forming a 
compound like lime soap, as the whole quantity of lime is retained 
in the insoluble portion left after boiling the dried glue in water. 

Such an explanation accounts for the difference noticed in the 
effect of drying upon gelatin and common glue. 
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ENGINEERS IN THE UNITED STATES NAVY. 


THE character of an examination through which a candidate for 
admission into the United States Navy must pass is very 
similar to that of our own examinations. In the first place, he 
must pass a medical examinatien as to his physical fitness, and a 
satisfactory examination before a board of naval engineer officers 
designated by the Secretary of the Navy, as the wants of the ser- 
vice require. Application to appear before such board must be 
made in writing, to'the Secretary of the Navy, stating the age and 
residence of the applicant, and must be accompanied by satis- 
factory testimonials as to good moral character, correct habits, and 
sound constitution. The application will be registered, and 
when a board next meets permission will be sent to the appli- 
sant, at the discretion of the Department, stating the time and 
place of meeting of the board. A candidate for an appointment 
to the grade of assistant engineer must be not less than nineteen, 
nor more than twenty-six years of age; he must have had not 
less than two years of service in the fabricating and management 
of steam machinery for marine purposes, and shall give satis- 
factory evidence of his skill in such capacities; or else have 
served not less than that period as an engineer on board of a 
steamer provided with a condensing engine, and must have ob- 
tained certificates from the director or superintending engineer as 
to his ability. He will be examined on the following subjects : 
(1) Testimonials; (2) English grammar, composition, and penman- 
ship; (3) mechanical drawing, size of sheet 18in. by 26in., name 
and date to be in the lower right-hand corner; (4) arithmetic—the 
clements of the following subjects: algebra, geometry, mensuration, 
plane trigonometry, analytical and descriptive — 5) ele- 
mentary mechanics and physics; (6) chemistry of the elementary 
bodies, and general principles of chemical philosophy; (7) reading, 
writing, and speaking the French language; (8) explanation of the 
manner of putting engines in operation; how to regulate their 
action and guard against danger from boilers, due to foaming and 
other causes; boiler scale, the causes of, the means of preventing 
its formation, its chemical composition, and how to remove it; the 
loss by blowing off; the various instruments for determining the 
density of the water, their principles, the method of graduating, 
and manner of using them; (9) description of the various marine 
boilers commonly used, together with their attachments ; 
(10) description of the different kinds of condensers and air and 
feed pumps, and their connections —causes of their derangements, 
and ee to prevent and remedy them; (11) principles and 
peculiarities of the different kinds of steam and expansion 
valves and valve gears applied to steam machinery; (12) the 
theory of using steam expansively, together with the limits and 
modifications imposed, and the necessary calculations relating 
thereto; (13) the construction and mode of applying the indi- 
cator, and the interpretation of its diagrams—the construction 
and principles of the various steam and vacuum gauges, and 
causes of their derangement; (14) practical building and 
repairing of steam machinery. Valuation of subjects, 1000 
marks ; lowest satisfactory, 700. Before a Cadet Engineer can be 
commissioned an Assistant Engineer in the Navy, favourable 
testimonials concerning him must have been received by the Depart- 
ment from all the commanding officers and senior engineers under 
whom he may have served. The Department will submit such 
testimonials to the board of engineer officers. Should any officer 
appear before the board whose testimonials are unsatisfactory as to 
lus other than professional qualifications, the board will, without 
acting on his case, refer to the Department for such action as may 
be required under the circumstances, and this rule applies to all 
subsequent promotions. He will be examined on the same subjects 
as the canditate from civil life, with the addition of differential and 
integral calculus, Valuation of subjects, same as in other examina- 
tion. Before an Assistant Engineer can be commissioned a Passed 
Assistant Engineer in the Navy, he must have served at least three 
years at sea as Assistant Engineer on board a naval steamer, and 
favourable testimonials concerning him must have been received 
by the Department from all the commanding officers and senior 
engineers under whom he may have served, The Department will 
submit such testimonials to the board of engineer officers. He 
will be examined on the same subjects as before, with the addi- 
tion of mechanical philosophy, embracing statics, dynamics, 
hydrostatics, and hydrodynamics; natural philosophy, embracing 
heat, electricity, pneumatics, chemistry of the elementary bodies, 
general principles of chemical philosophy. The details of con- 
struction of the various marine boilers commonly used with simple 
and compound engines, together with their attachments. Boiler 
scale; the cause of, the means of preventing its formation, its 
chemical composition, and how to remove it. The loss by blowing 
off. The various instruments used for determining the density of 
the water, their principles, the method of graduating and manner 
of using them. Description of various steam pumps in use. The 
details of moulding and casting in steam machinery. A general 
knowledge of the theory, laws, and construction of the various 
kinds of paddle-wheels and screw propellers. Theory of the steam 
engine, the calculations connected therewith, and the interpreta- 
tion of indicator diagrams. Strength of materials, and the influence 
of form in connection therewith, Valuation of subjects, same as in 
other examinations. Before a Passed Assistant Engineer can be 
commissioned a Chief Engineer in the Navy, he must have served 
least two years at sea as a Passed Assistant Engineer on 
1a naval steamer, and favourable testimonials must have been 
received concerning him by the Department from all of the com- 
manding officers and senior engineers under whom he may have 
served. The Department will submit such testimonials to the 
board of engineer officers. He will be examined on the same 
subjects as before, adding thereto how to proportion boilers 
for a given power for simple and compound engines. Decay of 
boilers, its causes and principles, and details of construction of 
various types of marine governors, Capability of furnishing a 
working drawing. Practical metallurgy. Theory, laws, and 
details of construction of the various propelling instruments in 
use, and the necessary calculations relating to them. Advantages 
and disadvantages of the different kinds of paddle-wheel and 
screw-propeller engines——simple and compound—to be able to pro- 
portion them for a given vessel, so as to secure a given speed with 
a given propelling instrument. General theory and practice of iron 
shipbuilding. Valuation of subjects, same as before. 








In the year 1874 there entered the ports of the United Kingdom, 
with cargoes, from foreign countries and British possessions, 
British vessels of 12,752,391 tons, and foreign vessels of 6,329,682 
tons; the British tonnage being 277,505 tons more than 
in the preceding year, and the foreign 12,605 tons more, 
The nationalities of the foreign ships were as follows :— 
Norwegian vessels, 1,720,821 tons; German, 1,150,374 tons; 
Swedish, 525,426 tons; United States, 522,085 tons; Italian, 
449,579 tons; French, 395,022 tons; Danish, 390,678 tons; 
Russian, 330,480 tons ; Belgian, 200,099 tons ; Spanish, 
198,022 tons; Dutch, 194,518 tons; Austrian, 186,568 tons; 
Portuguese, 30,548 tons; Greek, 22,010 tons; other countries, 
13,452 tons ; the total of British and foreign vessels is 19,082,073 
tons, being 290,110 more than in the preceding year. One-third of 
the amount was foreign, and two-thirds British tonnage. It may 
also be divided in another way : vessels of 15,701,784 tons arrived 
from foreign countries, and 3,380,289 tons from British possessions, 
the increase over the preceding year being largest in the last of 
these two amounts. The clearances outwards from the United 
Kingdom in 1874 with cargoes for foreign countries and British 
pomeetens consisted of vessels of 19,750,460 tons in the whole, 
veing 607,793 tons more than in the preceding year. Bound for 
foreign countries 15,973,242 tons, and for British possessions 
4,777,218 tons; British vessels, 14,008,171 tons, and foreign vessels, 
5,741;489 tons, Repeated voyages of the same ship, of course, all 
count in this return, 
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Grants and Dates of Provisional Protection for Six Months. 

3593, An improved Cour er for Ratpwav Carriaces, John Redgrave and 

Stephen Redgrave, Birmingham.—A communication from John Dix 

Mills, Alexandria, Virginia, U.S.—19th October, 1874. 

3855. Improvements in INTERNAL Stup Sroprers tor AERATED WATER 
Borries, William Froggatt and John Ballard, Nottingham, — 9th 
Novenber, 74. 

4201. New means and mechanism for Inpicatinc and Recorpine the 
Action of Steertnc Apparatus, William Henry Thompson, Islington, 
London, and Nathan Gold Kimberley, London.—7th Decewber, 1874. 

4229. Improvements in CoupLinc RatLway CARRIAGES and TRUCKS, 
Richard Wilkinson, Saltaire, Yorkshire.— th December, 1874. 

4511. An improved mode or method of and means for SiGNaLuie the 
Drivers, FireMeN, and Guarps of Rattway Trays, Frederick Dale 
Banister, Denmark-hill, Surrey, and William Stroudley, Dyke-road, 
Brighton, Sussex. 

4310. Improvements in Postar SampLe Bags and Envevorrs, Angelo 
Cipriano Baronio, Salisbury-street, Strand, London. —1ith December, 
Is74. 

Improved means for Propuctnc CoLp, Alexander Carnegie Kirk, 

Glasgow, Lanarkshire, N.B., and George Thomas Beilby, Mid-Calder, 

Midlothian, N.B.—16th December, 1874. 

4357. Improvements in mechanism applicable to the construction of gas, 
steam, or water ENGINES and pumps, Edward James Grevy, Halstead, 
Essex.-—l7th December, U74. 

4376. Improvements in Spinnrinc Macutvery, Henry Mercer Girdwood, 
Belfast, Antrim, Ireland.—19t% December, 1874. 

4392. An improved Srerionat Cay, Francis Daniel Brodhead, Boston, 
Suffolk, Massachusetts, U.S. 

4305. Improvements in IRoN Sares and StronG-room Doors, and in locks 
for the same, and for other purposes, George Haytor Chubb, St. Paul’s- 
churchyard, London, Ebenezer Hunter, Horsley Field, Wolverhampton, 
Staffordshire, and William Henry Chalk, Rye-hill Park, Peckham, 
Surrey.—21st December, 1874. 

4400, An improved Sterto-Grarnoscorr, Aimé Hugon, Red Lion-square, 
Holborn, London. 

4401. Improvements in attaching Hrets to Boots and Snoers, and in 
apparatus or means employed therefor, Charles Stewart, Dundee, 
Forfarshire, N.B. 

4402. Improvements in Prerevssive Rock Dritts, Frederick Edward 
Blackett Beaumont, Westminster-chambers, Victoria-street, West- 
minster. 

4403. Improvements in the construction of Traps for Sivks, Drains, and 
other conduits for water and other fluids, Henry Thomas Davis, 
St. Donatt’s-road, Lewisham-road, New Cross, Surrey. 

4404. Improvements in apparatus for Ligurine and EXTINGuIsHinG street 
and other Lamps, Alfred Munford, South Petherton, Somersetshire. 

4405, Improvements in and applicable to Sream BorLers, and connections 
oo John Addy Hopkinson and Joseph Hopkinson, Huddersfield, 

orkKshire, 

4406. Improvements in the manufacture of P1its for medicinal purposes, 
William Darlow and Henry Fairfax, West Strand, London. 

4407. An improved apparatus for OreNinG and CLostna the Wixpows of 
* Thansom cabs,” William Jolinson, Sheftield, Yorkshire. 

4408. Improved apparatus for Apsustine and Locking the Wree.s of 
TRAMWAY or Srreer Ramway Cars or Carriaces, John Townsend 
Kirkwood, Yeo-Vale, near Bideford, Devonshire, Charles Thomas Evans 
Lascelles, Brockley Villas, New Cross, Kent, and Jesse Hall, Lyndhurst- 
grove, Peckham, Surrey. 

4400. Improvements in the construction of Snips’ Ratis or BuLwarks, 
which also serve as life-preserving rafts, William Mead, Queen’s-gate- 
gardens, London. -A communication from Robert William Newbery, 
New York, U.S. 

4410. Improvements in the construction of Gas Enxeines, and in the 
adaptation of the smme as motors for tramway s and similar 
vehicles, parts of which invention relate to apparatus for driving, 
adjusting, and locking the wheels of such cars or vehicles, or to brakes 
for the same, John Townsend Kirkwood, Yeo-Vale, near Bideford, 
Devonshire, Charles Thomas Evans Lascelles, Brockley Villas, New 
Cross, Kent, and Jesse Hall, Lyndhurst-grove, Peckham, Surrey. 

{411..lmprovements in Locomotive Exc John Hawthorn Kitson and 
John Stratten Batchelor, Leeds, Yorkshire. —22nd December, 1874. 

4412. Improved apparatus for Recisrertinc the Numper of Persons 
passing through a doorway or entry or past any given point, Samuel 
Sealy Allin, Midleton, Cork, Ireland. 

4415. Improvements in apparatus for Recutatine and Controiima the 
Suer.y ana Frow of Water and other liquids, John William Powell, 
East-lane, Bermondsey, Surrey. 

4414. Improvements in the manufacture of AkRATED and other Warers, 
William Adolphus Ross, Belfast, Antrim, [reland. 

4415. Improvements in Borriine Arraratus, William Adolphus Ross, 
Belfast, Antrim, breland. 

4416, Improvements in means or apparatus for the Preservation of 
ANIMAL and VEGETABLE SuBsSTANCES, Which improvements are also 
applicable to the protection of explosive and combustible matters or 
ee Thomas Henry Baker and Amos George Steed, Tonbridge, 

vent. 

4415. Certain new and useful improvements in the construction of STEAM 
Borters, Henri Adrien Bonneville, Piccadilly, London.—A communica- 
tion from Dominique Artige, Grenelle, France. 

4410. Improvements in Sarery Vatves, John Addy Hopkinson and 
Joseph Hopkinson, Huddersfield, Yorkshire. 

4420. Improvements in EquiLisrium Stipe VALveEs for steam engines and 
engines worked by compressed air, gas, or water, Henry Willis and 
James Blick, Worcester. 

4421. Improvements in the manufacture of Brack for Parstisc or 
Printixe, which is also applicable to discolouring sugar and for use as 
a disinfectant, David Clovis Knab, Saint Denis, Seine, France. 

4422. Improvements in the Permanent Way of Raitways, William 
Edward Gedge, Wellington-street, Strand, London.—A communication 
from Jean Pierre Besseling, Neufchateau, Belgium. 

4425. An improved method of and apparatus for Ascerratntne or Pro- 
PORTIONING and TrrraTtine the Quantity of TANNIN in Oak BarK and 
other tanning substances, William Edward Gedge, Wellington-street, 
Strand, London.—A communication from Louis André Beaudet, Paris. 

4424. An improved apparatus for CorkING or Storrinc Borties, William 
Edward Gedge, Wellington-street, Strand, London.—A communication 
from Jean Benoit Granjon, Chatonnay (Istre), France. 

4425. Improvements in Spring Sarery Vatves, William Caldwell, Man- 
hattan Villa, Summerside-place, Leith, Scotland, N.B. 

4427. Improvements in or connected with Hypravutic Presses and 
Pumps, William Thompson Mann, Liverpool.—-A communication from 
James Watson, Calcutta. 

. An improved mg of Movtprnc Raw Svear, Philippe Ernest 
Charpentier, Rue des Ecouffes, Paris. 

4430. An improved NEEDLE, especially applicable for surgical purposes, 
David Oppenheimer, Watling-street, London.—A communication from 
Harry M. Jenkins, New York, U.S.—28rd December, 1874. 

4482. Certain improvements in Jomsina and Connectinc LEATHER or 
other Straps or BaNps, which said improvements are more particularly 
applicable for connecting the ends of mill bands, John Lake, Man- 
chester. 

4434. Improvements in Expansion Gear for SreaM ENcinrs, Hamilton 
Woods, Salford, Lancashire. 

4436. Improvements in ConpeNsERS for Steam PumprnG ENGINES, Frede- 
rick Ebenezer Saxby, Liverpool. 

1487. Improvements in the production and manufacture of AKRATED 
Waters and fictitious mineral waters, and in apparatus therefor, Robert 
Ellis, Chelsea, London. 

= Improvements in Harness Sappes, William Cox, Walsall, Stafford- 
shire. 

4439. Improvements in machinery for Stampine Merats, John Vaughan, 
West Bromwich, Staffordshire. 

4440. Improvements in apparatus for Recutatine the Suppry of Arr to 
Furnaces, Thomas Symes Prideaux, Granville-place, Blackheath, Kent. 

4441. An improved ee or machine for PoLisHinG Woop FLoorine, 
William Robert Lake, Southampton-buildings, London.—A communica- 
tion from Gustave Renard, St. Ouen, Seine, France. 

4442. Improvements in means or appliances for Covertna Loaves of 
SvGar to protect the same from damage and waste, Edward Pulsford, 
Hull, Yorkshire. 

4443. Improvements in Surps’ Ancrons, John Thomas, Southampton, 
Hants, and Benjamin Nicholson, Gosport, Hants. 

4444. Improvements in the construction of Sappies and SADDLE GirTHs, 
Henry Staines Wilton, Bishop's Stortford, Hertfordshire, 

4445. Improvements in Coverines and Licuts for Vauits and other 
structures, Alfred Vincent Newton, Chancery-lane, London.—A com- 
munication from John Thomas Foley, John Wilfred Crump, Frank 
Merrifield Gondit, and George Arthur Frink, New York, U.S. 

4446, a in Putiey Biocxs, Edwin Robert Wethered, 
Woolwich, Kent. 

4447. An improved Cixper Sirrer, Edwin Smith, Lombard-street. London, 
~24th December, 1874. 

4448. Improvements in Trratinc Ores, MINERALS, and other bodies con- 
taining metals to obtain gold, silver, and other products therefrom, and 
in the apparatus employed therein, Thomas Clarke, Wilmslow, Cheshire, 
and Edward Smith, Torquay, Devonshire. 

4449. An improved method of Arracnina or SusPENDING TRIMMINGS and 
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Furniture to Metatiic Bepsteaps, Mary Ann Dearden, Balby, near 
Doncaster, Yorkshire. 

4450. Improvements in ReevuLatine the Exnavust Stream of SreaM 
ENGINEs, in order to heat distillatory apparatus or other purposes, 
Ludovic Reine Raoul Comte de Beaurepaire de Louvagny, Grivesnes, 
Somme,.—26th December, 1874. 

Improved process and apparatus for the Treatment of Ory and 
Farry Martrers and of materials containing oily and fatty matters, and 
in the subsequent recovery or separation of the oil or fat or oily and 
fatty matters from the agent employed and of the agent itsclf, and in 
drying the materials treated, George William Bentley, Kennington 
ark-road, Surrey. 

4458. Improved apparatus to be used in the manufacture or production 
of CARBONATE or BI-CARBONATE of SopA and for other purposes, Hugo 
Miiller, Dusseldorf, Rhenish Prussia. —28th December, 1874. 

4460. Improvements in hines or apparatus for CLeaninc and PottsH- 
1nG Boots and Sxors, David Lazarus Dazis, Dublin. 

4462. Ihnprovements in Wicks, John Protheroe, Gothic Cottage, Adelaide- 
road, Surbiton, Surrey. — A communication from Pryse Protheree, 
Halifax, Nova Scotia. -—20¢h Decewber, 1874. 

4488. Improvements in the means of and apparatus for SANITARILY 
VenTILAtING Houses, Buildings, rooms, chimney flues, ships or vessels, 
sewers, external gas lamps, and other such like purposes, Thomas John 
Hogg, Fleming-road, Kennington Park, Surrey. 

4470. Improvements in Hyprostatic Presses, William Weems, John- 
stone, Renfrewshire, N.B. 

4472. Improvements in SupMarine Torrepors, and in apparatus to he 
used in connection therewith, George Wightwick Rendel, Elswick 
Works, Newcastle-upon-Tyne, 

4476. Improvements in Rotary Puppiixc Macuines, John Henry John- 
son, Lincoln’s-inn-fields, London.—A communication from William 
Sellers, Philadelphia, Pennsylvania, S., and George H. Sellers, 
Wilmington, Newcastle, Delaware, U.S. 

4478. Improvements in Metaunic Casks for containing gunpowder and 
other uses, and in machinery for manufacturing the same, George Hay 
craft, Faversham, Kent.—s0th December, 1874. 
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Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 


4466. Improvements in Motive Power EnGines to be worked by steam, 
air, or other elastic fluid, George Haseltine, Southampton-buildings, 
London.-— A communication from George Jeffards Wardwell, Rutland, 
Vermont, U.S.—30th December, 1874. 

4474. Improvements in a machine or apparatus for forming Hat Boptrs, 
John Wharton and George Yule, Newark, Essex, New Jersey, U.8.— 
B0th Decenber, USTA4. 

4481. Improvements in machinery or apparatus to be used in the manu- 
facture of Hats, William Spence, Quality-court, Chancery-lane, London. 
—A communication from James W. Corey, Newark, New Jersey, U.8.— 
Blast December, U74. 

4486. Improvements in the manufacture of ENxametep Pires, pipe 
couplings, and other articles or apparatus exposed to the action of gases 
or liquids, George Haseltine, Southampton-buildings, London.—A com- 
munication from the American Enamel Company, Rhode Island, U.S. 
Bist December, US74. 

4491. Improvements in SurGicaL InstruMENTS known as “ litholycites, 
Alexander Melville Clark, Chancery-lanc, London.—A communication 
from Henry Wittington Bradford, Randolph, Norfolk, Massachusetts, 
U.S.—31 st Dereabher, UST. 

2. Improvements in machines for Carpinc, Compinc, and SPixnine 
Woot and other fibrous materials in general, Henry Adrien Bonneville, 
Piceadilly, London.—A communication from Celestin Martin, Verviers, 
Belgium. —lLst Jenvary, S75. 

24. Improvements in Pianos and similar musical instruments, William 
Reynolds Miller, Baltimore, Maryland, U.8.—2ad January, 1875. 

27. Improvements in apparatus for TeacninG in Scnoots, George Hasel- 
tine, Southampton-buildings, London, Acommunication from Malcolm 
McVicar, Potsdam, New York, U.S., and Donald Harvey MeVicar, 
Montreal, Canada.—2rd Junuery, 1875. 








Patents on which the Stamp Duty of £50 has been Paid. 

40. Revoivinc Suurrers, Thaddeus Hyatt, Gloucester-gardens, Hyde 
Park, London.—5th January, 1872. 

45. Printing Macuivery, William Edward Newton, Chancery-lane, 
London. —ith Jonvary, 872. 

16. Lupricators for RatLway Axies, Alfred Vincent Newton, Chancery- 
lane, London.-—Sth January, 1872. 

200. Furnaces, William Robert Lake, Southampton-buildings, London.— 
22nd Janvary, 1872. 

4. Steam Botter and other Fursacrs, Casimir Schemioth, Odessa, 
Russia.—1lth Joenvory, 1872. 

110. BREECH-LOADING SMALL-ARMs, John Field Swinburn, Birmingham.— 
ith Janvaru, 1872. 

99. Wer Gas M rs, William Ward Andrews, Kingsland-road, London.— 
12th Junvarsy, 872. 

60. PLovens, George Lewis, Hassall, near Sandbach, Cheshire. — 8th 
Janvary, 1872. 

121. Pires and Pire Jowts for Gas, &c., William Robert Lake, South- 
ampton-buildings, London.—1l5th Janvery, 1872. 

556. Iron and Sree, William Dingley, Blake Heath, Rowley, Stafford- 
shire.—2lst February, 1872. 

3474. TAKtING-uP and Lerrinc-orr Motion applicable to Looms for 
Weaving, &c., Ferdinand Henry Ziffer, Manchester. —‘h October, 1874. 
77. Dritts or Distrisutors for Manure, &c., Thomas Harrison, Burton- 

road, Lincoln.—10th January, 1872. 
188. Faprics, Joseph Booth, Gamble-street, Nottingham. ~-20th January, 
1872. 














Patents on which the Stamp Duty of £100 has been Paid. 


141. CLEARING and SMooTHine YaRN and THREAD, Thomas Travis, William 
Henry Price, and James Tomlinson, Rochdale, Lancashire. — 16th 
January, 1868. 

158. Nats and Tacks, Richard Heathfield, Birmingham.—17th Jenuary, 
1868. 

75. Baas, Robert Girdwood, Edinburgh, Midlothisn, N.B.—sth January, 
186s. 

80. Prerartne to be Spun Sirk, &c., Thomas Greenwood, Leeds, York- 
shire.—8th January, 1868. 

3474. Takinc-up and Lerrinc-orr Motion applicable to Looms for 
Weavine, Ferdinand Henry Ziffer, Manchester.—9¢th October, 1874. 


Notices of Intention to Proceed with Patents. 

2942. Wueet and other Skates, Frederick Wilkins, St. Leonards-on-Sea. 

2045. Harpentne Grass, &c., John Macintosh, Westminster. — 28th 
August, 1874. 

2952. Rotary Enaines, William Eli Sudlow, Oldham.—20¢h August, 1874. 

2075. Economising Furt, Thomas Lane, Greve Park, Chiswick. — 31st 
Avauat, 1874. 

2002. ORNAMENTAL SINGLE MECHLIN Lace, Samuel Butler, Nottingham.— 
lst September, 1874. 

2005. MouLprne and CoMpREsSING SMALL CoaL, &c., Samuel Arnold Luke, 
St. John’s, Deptford. 

2996, Carriaces, Henry Edward Brown, Redmond's Hill, Dublin. 

2008. BREAKING and Srripping Heme, &c., Jacques Theodore Cardon, 
Abbeville, Somme, France 

2000. Printinc TELEGRAPHIC Messacres, Peter Jensen, Chancery-lane, 
London,—A communication from Paul la Cour.—2nd Septeuber, 1874. 

3016. PREVENTING the Explosion of SreaAM GENERATORS, Edward Thomas 
Hughes, Chancery-lane, London. —A communication from Messieurs 
Barbe and Co. 

3017. Motive Power, Richard Waller, Charlotte-street, Fitzroy-square, 
London. 

3020. Firn-Escare, Philibert Frémy, Fives-Lille, Nord, France. — 31 
September, 1874. 

3029, Metau Founpers’ BLackino, Frederick Pattison, Glasgow, N.B. 

3031. Tramways, &c., Ferdinando Tommasi, Paris. 

3039. Cor: , Christopher Williamson, Leighton Buzzard. 

3044. Sewinc Macuines, William Stuart Guinness, Southampton-build- 
ings, London. 

3045. Rounpine Lratner, William Robert Lake, Southampton-buildings, 
London.—A communication from Henry Franklin Osborne. 

3047. CompressinG GAsrous FLuips, John Henry Johnson, Lincoln’s-inn- 
ficlds, London.—A communication from Paul Eugtne Geneste, jun., 
Charles Georges Herscher, and Ernest Herscher.—4th September, 1874. 

3055. TREATING and PRESERVING ANIMAL SuBSTANCES, &c., Henry Bolleter, 
Foley-street, London. 

8058. PorTaBLe Hyprocry, &c., Gas Arraratus, William Robert Lake, 
Southampton-buildings, London. —A communication from William 
Frank Browne.—5th September, 1874. 

8068. “ Boxes” for Prerarina Woot, &c., Isaac Bailey, Keighley.—7th 
September, 1874. 

3088. Cookina Arparatus, Thomas John Constantine and Charles Edward 
Hearson, Ludgate-cireus, London. 

3093. Steam BoiLers with Hanoina Tupes, Johannes Detlef First Hald, 
Great Winchester-street-buildings, London. — A communication from 
Carl Angstrom and Ernst Wiman. 

3098. Looms, William Robert Lake, Southampton-buildings, London.—A 
communication from John Cochrane, jun.—%th September, UST4 
















3101. Svoprers, Vaives, and apparatus for Finusne and DiscHARGING 
Bort.es, &c., Thomas Atkins, St. Albaus. 
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3105. ORNAMENTING Surraces, Edward MacEwan, Mauchiline. 

3106. Permanent Way of Ratways, Charles Henry Lovell, Gray's-inn- 
square, London. — A communication from Thomas Lovell. — 10th 
September, 1874, 

3127. Iron and Strere., Henry Aitken, Falkirk, N.B. 

3128. Taxk Furnaces for SMELTING GLAss, Tom Kilner, Thornhill Lees.— 
12th September, 1874. 

3149. WeLpinc Iron or Steev, Charles Denton Abel, 
buildings, London.—A communication from Hermann Schierloh. 
September, 1874. 

3176. Governors for Marine Enoives, John Henry Johnson, Lincoln’s- 
inn-fields, London. —A communication from Caldwell Culberson Jenkins 
and Charles Barrington Lee. 

3180, ExcavaTinG Clay and Eartn, William Francis Lawrence, Glou- 
cester-row, Clifton.—17th September, 1874. 

3197. Rotter Skates, Charles William Webb, Upper North-street, 
Brighton.—18th September, 1874. 

3230. Pires and Cigar Tupe Hoiprers, &c., Alexander Melville Clark, 
Chancery-lane, London.—A communication from Adrien Dubois. 

8235. Honpy-norses, &c., Louis Gustave Bodel, Boulevard de Strasbourg, 


Southampton- 
15th 








Paris. —--21at September, 1874. 
3250. Evecrric Printing Tevecrarus, Alexander Melville Clark, 
Chancery-lane, London. — A communication from Jaidovic Charles 





Adrien Joseph Guyot d’Arlincourt.-—22ad September, 1874. 

3345. Stop or Reatitatina Vatves, William Henry Westwood, Edward 
Wright, and Edward Thomas Wright, Dudley.—30th September, 1874. 
3548. BRERCH-LOADING SMALL-ARMS, Thomas Tipping Lawden and John 

homas, Birmingham.—15th October, 1874. 

3578. Makine or Forminc and Pressing Bricks, &c., William Kennedy, 
Leeds,—17th October, ISTA. 

3500. SELF-INFLATING SWIMMING and Lirenects, Callistus Augustus Count 
de G. de Liancourt, Richmond-read, Dalston.— 20th October, US74. 

65, INTERNAL Srup Srorrers for Acratep Water Borrirs, William 
yegatt and John Ballard, Nottingham. th November, UST4 

v25. Conct and other Bricks, Charles Wood, Tees 
Middlesbro’-on-Tees,— lth November, 1874. 

4029. Leatuer Ciorn, &c., Thomas Thomsen, Glasgow, 
Nocember, S74. 

4003, METALLIC 
Walker, Kento: 


















Jronworks, 
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N.B,. — 24th 






‘exces, Benjamin Green Devoe and William Lowther 

ardin, Ohio, U.S.—s0th November, 1874. 

4188. Furnaces, Thomas Morgan, Cockspur-street, Charing Cross,—A 
communication from Robert Pearce Elworthy.— 5th December, 1874. 

4222. CLEANING Tin PLates, &c., John Thomas, Edward Sumner Morris, 

ud Frederick Edward Abel, Penclawdd.--s8th December, S74 

7. Gas-nurners, &c., William Thomas Sugg, Vincent Works, Vincent- 
street, Westminster,-4h December, 1874. 

4247. Sewer Pires, &c , James Conyers Morrell, Leyland. 
S74. 

4203. Sianatuine Arraratus for Ramways, Austin Chambers, Mary- 
lebone-road, London --1l2th Deceiber, S74 

4523. Prerarine or Treatine Hemp, &c., Thomas Lawson, Hope Foundry, 
Leeds. —15th December, W874. 

4320. Propuvctna Cotp, Alexander Carnegie Kirk, Glasgow, N.B., and 
George Thomas Belby, Mid-Calder, N.B. 

4334. Arr Cusnioy, Samuel Thomas Wackrill, Portland-street, Leaming- 
ton. 

4350 “&c., John Weir, Castle Dawson, Londonderry. — 16th 
December, U874. 

360. Grapnets for Ratstnao Susmarine Capnves, Francis Lambert, 
Marylebone-road, London. —18th Decewher, W874. 

4376. SrinninG Macuinery, Henry Mercer Girdwood, Belfast. 
December, UTA. 

4386. Coxpenstneg Varours or Gases for HEatine 
Speir, Greenock, N.B., and John Mather, Gateshead-on-Tyne. 
December 





10th December, 





LAMPs, 





19th 








Liquips, &c., Robert 
21at 





4303. Iron Sares, &c., George Haytor Chubb, St. Paul’s-churchyard, 
London, Ebenezer Hunter, Horseley Field, Wolverhampton, and 


William Henry Chalk, Rye-hill Park, Peckham.—2l«t December, 1874. 

4406, Pitts, William Darlow and Henry Fairfax, West Strand, London. 
22nd December, 7A. 

4437. AERATED WATERS, 
Decenter, 1874. 

4448. TReaTiInG Ones, &c., 
Torquay. —26th December, . 

4466. Motive Power Enotes, George Haseltine, Southampton-buildings, 
London. ——A communication from George Jeffards Wardwell. 

4470. Hyprostatic Presses, William Weems, Johnstone I 

4474. Hat Boptes, John Wharton and George Yule, Newark, 
Jersey, U.S. 

. Merautic Casks, George Haycraft, Faversham.—30th 





&c., Robert Ellis, Chelsea, London. — 24th 


Thomas Clark, Wilmslow, and Edward Smith, 
1874 














Essex, New 


December, 








1874. 

4481. Hats, William Spence, Quality-court, Chancery-lane, London.—A 
communication from James W. Corey. 

4486. EXAMELLED Pires, &c., George Hascltine, Southampton-buildings, 
London.—A communication from the American Enamel Company. 

4401. SurGicaL Instruments, Alexander Melville Clark, Chancery-lane, 
London.—A communication from Henry Wittington Bradford.—sist 
December, 1874. 

24. Pianos, &c., William Reynolds Miller, Baltimore, Maryland, U.S. 

27. TeacninGc in Scnoois, George Haseltine, Southampton-buildings, 
London.—A communication from Malcolm McVicar and Donald Harvey 
MecVicar.—2ad January, 1874. 














All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such applications 
at the office of the Commissioners of Patents within twenty-one days of 
its date. 
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ABSTRACTS OF SPECIFICATIONS. 


4417. Steam orn Compressep Arr Carriages, HW. A, Bonneville, Paris 
A communication from EB. Hacard, Courbevoie, Fraace.—Dated 23rd 
December, 1874. 

The invention consists of locomotives running on common roads, and 
intended to convey travellers or goods, or to tow boats on canals and 
rivers, which are distinguished from other locomotive engines in that 
the motive power ard conveying carriage are on the same framework, 
and —/? by the combination of the improved parts to accomplish this 
result. 

4426. Nerpies, A. M. Clark, Chancery-lane.—A communication from H. 
M. Jenkins and H. Baylis, New York, US.—Dated 2rd December, 

This invention relates to that class of needles which are provided with 
slots or openings for the passage of the thread into the eye, and consists 
in forming the said slot in two curves or S-shaped, entering the eye at 
the side of its upper end so as to leave a solid bearing for the thread; also 
in the rounded ends of said split end for the introduction of the thread. 
2218. Wine Muzzies rar ANIMALS, C. Mohr and W. Shammon, Biriming- 

ham.—Dated 26th June, 1874. 

The novelty in this case consists in making an even and strong joint 
where two or more wires are united together, and avoids the clumsy 
appearance and insecurity of ordinary wire muzzles, and removes a great 
source of irritation to their wearers. 

2219. Carn anp Seep Dritts, S. Kell, Ross.—Dated 26th June, 1874. 

One principal part of this invention consists in the construction and 
arrangement of a lever joint by which the coulters can be set closer to or 
farther from the travelling wheels, whilst the seed pipes are retained in a 
sloping — The lever bars to which the levers are attached are 
arranged to rise and fall so as to give the coulters more or less draught. 
Another part of this invention consists in the arrangement for driving the 
delivery barrel of the machine. One dead and one sliding centre wheel are 
fixed on a plate. The dead centre wheel years into the first motion wheel, 
whilst the sliding wheel moves in a circle round the dead centre wheel, 
and thus is capable of being shifted nearer to or farther from the neck of 
the delivery barrel, and thus admits of larger or smaller wheels being 
placed on the barrel. The lifting end of the plate is attached by means of 
a link piece to a crank or eccentric which raises the dead centre wheel 
out of the first motion wheel. The barrel to which the lever chains are 











secured is so arranged that the weight of the levers comes upon the 
barrel and holds it up. A second or carrying chain is so arranged as to 
prevent any of the coulters entering too deeply into soft ground. 
2220. Gas Burners, C. J. Tackels, Brussela.— Dated 26th June, 1874. 

The object of this invention is to moderate and regulate the supply of 
gas used for lighting purposes, and the apparatus is composed of three 
principal parts. 


the saine. Secondly, an obturator the stem of which is tubular, and has 
a serew thread and longitudinal or oblique slits or openings therein. 
Thirdly, a mushroom-shaped piece, the upper part of which carries the 
obturator, and the lower part screws on to the supply tube, a cover pro- 
vided which acts as a moderator or regulator, and prevents any irregular 
pressure at the gasometer from being felt. 

2221. Ties ror Baine Corton, &c., W. C. 

ham,— Dated 26th June, 1874 

This invention consists in making ties or bands either from wire or 
from strip or hoop iron in the following manner. In making the said ties 
or bands from wire, a piece of wire is taken anda hook formed in its end, 
and the diameter or substance of all parts of the wire are reduced except- 
ing the part formed into a hook and the ether end from which the eye is 
formed. A tie or band h ga strong hook at one end and a strong eye 
at the other end is thus produced. In making the said ties or hands from 
strip or heop iron, a number of strips are placed together, their ends 
heated and fashioned by dies and pressure into hooks, the ends being 
bound or compressed laterally during the shaping operation to preserve 
the parts in the same plane. By corrugating the hooks, strength anc 
rigidity may be increased and their strength still further increased by 
doubling the strip before the hook is made. 

. Takine From Laxp Cur Crops anp Lirrixne rt ox To Wacons, 2. 
Dated wth June, 1874. 

This provisional specification describes an implement which is drawn 
by the side of the wagon to be loaded. The wheels on which the frame 
of the implement is mounted drive the raking apparatus and also the 
clevator. 

2230. Tricveir, J. H. Walsh, Putoen.--Dated 27th June, W874. 

This invention relates to a combination of parts constituting an im- 
proved tricycle, constructed so that the front wheel is driven by means of 
a crank and two connecting rods so placed as to be easily worked by the 
hands of the rider. To guide the tricyle the hind wheels are fixed to a 
revolving carriage and wheel plate. To the hind axle a cord is attached 
which passes over a pulley on each side of the saddle to the treadle, 
and the feot works it up or down, by which means the hind wheels turn 
backwards or forwards, causing the whole tricycle to turn to the right or 
the left. 

2231. Moviprne Bricks, F. Durand and A, Drovot, Pavis.—-Dated 27th 
Juve, 874. 

This invention relates to a machine for pressing and moulding bricks 
or other agglomerated articles. A piston is made by a cain on a revolving 
shaft to work to and fro in a horizontal mould placed under a hopper and 
provided with a horizontally sliding top cover and a vertically sliding end 
cover also worked by cams on the same shaft, the former cutting off 
surplus material as it slides forward with the piston and then closing 
the mould while the piston compresses the material, and the latter sliding 
away when the compression has been effected, so that the piston advanc- 
ing farther extrudes the moulded brick, which is received on a plate 
having a vibratory motion to separate it from the piston 
22338. Gexeratine Steam is Bowens, the Hon. J. W. Plunkett, Dunsany 

Caatle.—Dated 27th June, 1874. 

The invention of improvements in generating steam in locomotive and 
other steam boilers consists in the use of an auxiliary steam jet in such a 
manner as to insure a proper motion along or through the boiler of the 
heated gases from the furnace, and prevent any loss of heat by escape 
from the furnace doors, while at the same time it promotes circulation of 
the water and enables it to take up caloric more rapidly by introducing 
a jet of steam froma branch of the same steam pipe directly into the 
water about to be heated. 

2234. Lapim’ Bevts, A. L. Fufe, Alderagate-street, London 
June, 1874. 

The invention consists of a belt combining cheapness with great 
durability, the foundation being made up of thicknesses of linen or 
cotton cloth and paper glued or pasted together, faced with imitation 
leather and lined With glazed cloth with overlapping edges creased in 
imitation of stitching. 

2236. Ciirrine or Sueanina Anmmars, A. Martin, Old Charlton.—Dated 
27th June, 1874. 

This provisional specification describes cutting the comb-like teeth of 
one of the cutter plates so deep that they may have considerable elas- 
ticity. The edge of a cover plate presses upon these long tecth at some 
distance from their roots and thus insures their having a proper cutting 
contact with the shorter teeth of the other cutter plate. 

2238. Finr-arms, A. Wyley, Aston Manor.—Dated 27th June, 1874. 

This refers to improvements in the details of the * action" and other 
parts of fire-arms, especially those mentioned in patents No, 1785, of 1864, 
and No. 425, of 1871. 

2239. Curtine Grass Prot Epoes, 7. P. Holt and W. Dares, Leeds.— 
Dated 27th June, 1874. 

This invention consists in the employment of double-coned cutters 
working against fixed blades placed at about 45 deg. to the grass-plot 
surface, or a pair of plain cutters so placed as to produce a similar result 
—that is, to trim a certain distance both horizontally and vertically from 
the angle or corner of the plot edge. 

2240. Perameucators, 7. Pasco, Old Basford, cad W. 
Nottingham.— Dated 29th June, 1874. 

The inventors make the bodies and portion of the wheels of paper 
machie, paper makers’ stock, or other suitable materials, combined with 
various fibres or fabrics, or of sheets of paper or paper machie combiried 
with strips of metal, the outer shapes of the bodies and wheels being 
formed by a mould made in parts, into which the stock is poured or laid ; 
pressure is brought to bear upon the mould to expel the moisture, then 
after being stoved is ready for mounting and decorating. The metal used 
is punched to the shape required. 

2241. Weavine, J. Oldfeld, Bradford.—Dated 20th June, 1874. 

The object of one part of the invention is to obtain increased efficiency 
in distending the fabric at the selvages. For this purpose there is em- 
ployed a roller temple, with points on ita surface set so that those of one 
ring or row of them are interspaced with those of the next, or so as to 
form spirals, and they are all set at an angle in the roller, the better to hold 
in the fabric. These pins are applied to the roller by being passed 
through from the inside wanenle ; they are thus securely held from 
coming out by the action of the spindle on which the roller revolves. 
The roller is capable of a on its spindle within a box open at the 
opposite side, or having top and bottom covers with curved surfaces next 
the roller, the better to hold the fabric to the pins or points of the roller 
and to protect those points from injury. This box or the covers for the 
roller are formed on or applied to one end of a bar which is supported so as 
to be capable of sliding in fixed but adjustable bearings, and is acted upon 
by spring, by which the bar is constantly forced outwards or towards the 
batten with an elastic pressure, and to this bar or parts connected there- 
with is applied an adjustable stop in position to be acted upon by the 
batten or going part or parts acting therewith, by which the temples may 
be slightly withdrawn out of the way of the reed at the beat up, and the 
action of the temples may be brought so much nearer to the reeds, and 
yet be prevented from touching them and be enabled to work close up to 
the fell of the fabric or last pick of weft. By long-continued action of 
the shuttles on the pickers the ends of the shuttles are liable to hold in 
the pickers, and this is particularly injurious when using rotary or shift- 
ing shuttle boxes ; and the object of another part of the invention is to 
remedy this evil by releasing the end of the shuttles from the picker 
after each traverse of the shuttle or before change of box. For this pur- 
= wedge-shaped or other suitably formed pieces are employed to pass 

vxetween the shuttles and picker to separate them, or motion is given to 
the picker so as first to push back the shuttle from it, and then withdraw 
the picker from the shuttle. 
2244. Ware Tunes, J. C. Wellens, Philadelphia, U.S.—Dated 20th June, 
1874 
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874. 
The object is to dispense with the pins and notches or other means 
heretofore employed for attaching the bobbin spools or paper tubes to the 
wharle tubes which revolve on the spindles or studs used in spinning on 
the ‘‘cop” system. The inventor cuts a serics of slits or slots longitu- 
dinally in the said wharle tube, thereby allowing the same to expand 
within the bobbin spool or — tube by centrifugal force, and hold the 
the same firmly or sufficiently to drive it during the process of spinning. 
2245. Stoneware Fitters anp Coorers, 0. V. Morgan, Kensington, 
and @. R. Moelcharrek, Battersea.— Dated 29th June, 1 
This relates to so dividing filters and coolers that ice compartments and 
filtering partitions are fitted so as to filter and cool water. 
2247. Sewine Macuines, @. Browning, Bristol.—-Dated 20th June, 1874. 
This invention relates to that class of sewing machines known as 
‘*shuttle machines,” and has for its object to prevent the shuttle from 
flying out of place should the machine be operated while the slide in the 
table is open, and thereby damaging the machine. 


2248. Coatinc Tur Borrems or Iron Suips, J. Burrell, Hanmersmith.— 
Dated 2th June, 1874. 

The coating is made of two distinct compositions, the one being mixed 
with any drying oil, and the other with any undrying oil ; the two com- 
positions will be used either separately or combined ; if used together 
the drying composition to be used first, and afterwards the undrying 
composition ; but in some cases it is not absolutely necessary to use any 
of the drying composition, as ordinary paint can be used first, and then 





First, a cap or cover provided with one hole, and to | 
which may be attached either the gas burner or the piece which carries | 


the undrying composition may be put on over it. The coating composed 
of the material hereinafter named is to be ground or pulverised quite fine, 
and mixed together and thoroughly incorporated, and it should be of the 
| consistency of thick mint. The several proportions, however, may be 
| varied to suit the different purposes, or some of the material may be left 
out altogether. The colour can also be altered or varied by adding any 
suitable colouring matter. For the making of the first composition, the 
inventor proposes to enploy—of cinnabar, about 15) arts ; calimine, 10 ; 
rosin, 20; chalk or lime, 15; arsenic, any colour, 10; any drying oil or 
varnish, 10 ; petroleum or turpentine, 8 ; sugar of lead, 2°: red lead or red 
oxide, 10. Another composition or a modification of the above will be 
made as follows ;—Sulphur, about 16 parts ; mercury, 4; arsenic, red, 10 ; 
oxide of zine, 10; sugar of lead, 4: rosin, or bitumen, 20; red |} , or 
| any colouring material, 6; any drying oil or varnish, 10; petroleum or 

turpentine, 10; chalk, or lime, 10. The chalk or lime is to be subjected 
| before mixing to the action of coal gas, or carbonic acid yas, or the two 
combined ; if chalk is used itis to be perfectly dry, then broken quite 
fine, and enclosed in a close box or case, and it is to be continually moved 
so that all parta will be submitted to the action of the gases. In the 
} making of the second, or last coating, he employs, of —-cinnabar, about 20 

parts ; calimine, or oxide of zinc, 20; prepared chalk, or lime, 20; arsenic, 
10; sugar of le 5; any drying oil that will cause the materials to 
adhere together A variation or modification of the or last 
coating will be made as follows ;—Sulphur, about 16 parts ; mercury, 10 
arsenic, 14; prepared chalk, or lime, 20; oxide of zine, 10; red lead, or 
red oxide of iron, or any suitable colouring material, 5 ; any undrying 
oil that will cause the materials to adhere together, about 25 parts Ora 
further composition may be made of sulphur, mercury, prepared chalk, 
| or lime, and arsenic mixed with any undrying oil, or tallow, or fatty com- 
pounds that do not harden by exposure to the atmosphere (or water). 
The whole or cither of the above compositions can be applied and used 
just as ordinary paint is applied, and either with or without heat 


2250. Comrounps ror Surractnc Faprics, anp 
TUTE FoR Woop, &c., W. KR. Lake, Southaupton-buildings, Lowda 
A communication from W. Bell, New York.—-Dated 20th Jaane, W374 
This invention relates chiefly to the forming of a durable surface on 
cotton, linen, paper, or other fabrics, by the use of new compounds, any 
one of which may be spread thereon ; and a plain or ornamental pattern 
may be pressed on any one of the compounds at the time of sprewling it 
on such fabric or material. Any of these compounds may be moulded in 
any desired form in which other solidifying compounds or natural articles 
have been or can be moulded. They are adapted to and intended to lx 
used in place of and for the purposes for which india-rubber, leather, 
gutta-percha, paper, and oiled or painted cloths are used 
2251. Imiration Leatuer, 7. Thompson, Gleagnir.—Dated Mth Jone, 187A 
The features of novelty which constitute this invention are, the em- 
ployment of rape or othernon-drying oils and oxidising the boiled linseed 
oil used in producing imitation leather. 
2252. Movuipine anp Compressine Artiriciat Fuen, 3D. Bevker, North- 
fert.—Dated 80th June, IS7A4. 
This invention relates te certain improvements upon an invention fer 
improvements in the construction of machinery for moulding and com- 
pressing artificial fuel and other substances, for which letters patent 
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dated 22nd day of November, 1873, No. 3815, were granted to William 
Clark. In working under the last-mentioned invention it has been 
found that the pressure rolls or mould wheels which are employed for 


forcing the materials under treatment into the moulds are liable to 
become clogged and incapable of being rotated by reason of «a larger 
quantity of the materials passing from the pug-mill above than is neces- 
to fill the moulds. This disadvantage is obviated 








ary by placing a 
filling pan in lieu of the pug mill, from which the materials descend 
through a pipe or channel, the lower part of which has r solid cheek 
blocks attached thereto, such cheek block forming a cavity for the 
successive reception of such a quantity of the materials as is sufficient to 
fill the moulds successively. Any superabundant materials escape at the 


lower part of the cavity, and a jet of steam is, when desired, projected 
thereon to soften the same and facilitate expulsion. Steam is also 
allowed to play upon the exterior of the moulds in order to cleanse the 
same, 


2253. Cor-Wixpixe Macnines, J. Henchmav, Leeds.—Dated 50th June, 
1874 
The employment of a twisting tube having rotary motion through 
which the threads pass placed between the bobbins and the cop 
spindle, 
2258. Warerine FLoors, Foot-Parns, Lawns, &c., WS. Hell, Nunentor, 


and R. MeLeish, Birmingham,—Dated 30th June, W874 

This invention consists essentially of a horizontal cylindrical vessel 
carried by two side frames orcradles, the latter being supported on wheels, 
handles at the back of the frames being used for directing and pushing 
or pulling the watering apparatus te the front lower edge of the hort- 
zoutal vessel, and parallel therewith is a horizontal perforated tube, by 
opening a tap in which and pulling or pushing the apparatus along, the 
water contained in the vessel may be uniformly distributed over the sur- 
face to be watered. The watering apparatus may be fixed directly to the 
supporting wheels, the side frames being dispensed with. In this case, 
the handles for pulling or pushing and guiding the apparatus are fixed 
directly to the vessel 
2261. Fastenines ror Jeweiiery, R. Carte 

Dated 30th June, 1874. 

According to this invention the stud consists of two separate parts, and 
the essential feature of the invention consists of the fastening by which 
the two parts are securely held together when required. Both of the 
discs are provided with tubular shanks, but that attached to the lower or 
underside disc is sufficiently large (but no larger) to receive within it the 
shank of the upper disc, In the lower part of the tubular shank of the 
lower disc is placed a coiled or helical spring, the tendency of which will 
of course be to force upwards the shank of the upper disc when pressed 
down upon it 


2262. Treatine Finrovs MATERIALS Contarntne Fatty Matrers, @. W. 
Bentiey, Strand, London.— Dated Wth June, W874 

The employment of two cylindrical-shaped vessels one revolving within 
the other, and both provided with lids, the inner one containing the wool 
or other materials to be operated on, which are first subjected to the 
action of air passed over chloride of calcium, and afterwards to the action 
of carbon bisulphide, benzoline, petroleum, or other hydrocarbon having 
an affinity for oil or grease, or to amy! alcohol, and the separation of the 
oily or fatty matters from the hydrocarbon employed. 


2263. Steam Excines, J. Shuttleworth, Lincola.—Dated 30th June, 1874. 

This invention relates to a method or contrivance for cutting off by the 
action of the governor the supply of steam admitted to the cylinder of a 
steam engine, at any point under three-quarters of the length of the 
stroke. In carrying out this invention, the cut-off plate is divided, and 
each part is connected to the valve rod, one part of « right-hand thread, 
the other part by a left hand thread, so that by rotating the valve red the 
cut-off line is lengthened or shortened, and steam admitted in proportion 
This is effected in the following manner :—The valve rod, which is con- 
nected with its eccentric rod by a swivel or ball-and-socket joint, slides 
through a square hole in a sleeve attached to one end of a bush which re- 
volves freely in the governor stand, and terminates at its outer end in a 
toothed pinion into which gears a segment formed at the end of an arm 
or lever, having its fulcrum beyond the governor slide, and acted upon by 
the latter in such a manner that when the governor slide rises a quick 
rotary motion is given to the said pinion and bush. By a peculiar mode 
of attaching the slceve to the bush as before mentioned, the latter is at 
liberty to revolve to a certain extent before turning the sleeve, hence the 
governor slide rises to a certain fixed point before turning the valve rod, 
thus shutting off the steam, or admitting to the full power of the engine 
with less than one-third of the travel of the governor slide. By means of 
a weight adjustable on a lever projecting from the'said sleeve and pressed 
by the momentum of the governor, the speed of the engine is determin- 
able to a certain limit by the distance this weight is placed from the centre 
of the valve rod, the governors shutting off the steam, and the weighted 
lever readmitting it. 
2264. Quitts or Bep-covertnas, J. Kippar, Bolton-le-Moors.—BDated 30th 

June, 1874. ; 

The inventor employs fine spun double and twisted jute yarn in lieu of 
worsted, or in combination with worsted and cotton, or with worsted and 
cotton, in the production of figured quilts or bed-coverings. 


2265. Inox anv Street, &. W. Hert, Upper Norwood.—Dated 30th June, 
187 


vinaha 


sand J. Ashicin, Bi 





The specification of this invention describes producing malleable iron 
or cast steel from cast or pig iron by bringing the latter when in a heatec 
or fused state into immediate contact with a carbonate of lime, or passing 
through same when in such state carbonic acid gas, 


2266. Horsesnoes, W. Horsfall and A. Greenwood, Leeds 
June, 1874. 

The object of this invention is to facilitate the manufacture of horse- 
shoes by employing machinery for forming, punching, and sprunning, 
horseshoes, instead of performing these operations by hand, as is now the 
case, 

2267. Raistnc axp Exreciine Fivuips, J. L. Marphy, Bdgbaston 
Both June, 1874. 

This invention consists of the employment of an inlet and outlet pipe 
inserted into the receptacle containing the fluid and by atmospheric 
pressure through the inlet pipe forcing the fluid up througn the outlet 
pipe 
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The words “or water” are found in the copy of the abridgment de- 
livered by the applicant, but do not appear in the original abridgment 
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2268. Rectrrocatinc Motive Power Enaines, W. Anderson, Southwark- 
atreet.—Dated 30th June, 1874. 

Tn this invention it isnow proposed to make the engine single-acting 
and thereby insure the pressure of the motive power, and the active force 
employed to give the return stroke shall be in the same direction on the 
bearing parts, and the valve gear is so arranged as to act in similar manner* 
2269. Fastener ror Groves, J.C. W. Jefferys, Tottenham-court-road, 

London, —Dated 30th June, 1874. 

This invention relates to a fastener to be employed when a glove is too 
small in the wrist, and which is also equally useful when the ordinary 
button breaks off, and consists of an oblong or other shaped head, from 
the back of which projects two pillars or studs. One of these pillars has 
a disc provided with a U-shaped opening which emt the button, or is 
inserted in a hole to be made in the glove should the button come off, the 
other pillar being inserted in the ordinary button hole. 

2270. Gas anp Fuer, A. M. Clark, Chancery-lane.—A communication 
Srom La Société Universelle de Fabrication de Produit propres a 
UEelaivage et Chaughage, Paris. —Dated 30th June, 1874. 

This invention relates to the manufacture of gas for illuminating and 
heating purposes from naphthaline (C 20, H_ 8) and petroleum oil, which 
are absorbed by a porous body capable of yielding protocarburetted 
hydrogen and distilled in ordinary gas apparatus, the coke residue form- 
ing an excellent fuel. 

2272. Aum, W. Beatson, Rotherham.—Dated 30th June, 1874. 

This consists, First, in employing an excess of sulphuric acid so as to 
convert muriates, or chlorides of soda or potash, into bi-sulphate of soda 
or potash, whereby the muriates are entirely decomposed. ne resulting 
compound is boiled with clay or shale until a neutral solution of alum is 
obtained which is crystallised in the usual manner. Secondly, in burning 
the clay or shale in conjunction with small coal or fuel in a tall upright 
kiln ; and Thirdly, in utilising the residue of the clay or shale for making 
soluble silicates, hydraulic, or other similar cement, and bricks or arti- 
ficial stone. 

2273. Treatixc Boop ror Manure, T. Myerson, Clerkenwell. —Dated 
40th June, UST. 

The feature of novelty in this invention consists in mixing chloride of 
sodium and alum with blood, and drying it in the common atmosphere, 
thereby retaining the natural proportions of nitrogen contained in the 
blood for the manufacture of manure. 

2274 Varves ror Water Supriyinc Apparatus, W. Connell, Glasgow. 

Dated 1st July, W874. 

In one modification adapted for water-closets, a valve piece arranged to 
close the outlet from the bottom of a cistern is attached to the rod of a 
piston working in a main cylinder, and in connection with this main 
cylinder there are two lateral cylinders having in them pistons which are 
connected to a weighted lever, and one on each side of the fulcrum of such 
lever. The lever is connected to the closet handle, and on lifting this, one 
of the lateral pistons is depressed, which action forces water through a 
small valve inte the main cylinder, and thereby raises the piston in the 
latter. The main piston in rising opens the main valve, but both begin 
to descend again, becanse the water escapes from under the piston 
through an aperture. After the handle is lowered the weighted lever 
raverses itself, and by depressing the second lateral piston forces water 
into the main cylinder, and thereby again lifts the piston and with it the 
main outlet valve. 

2275. Framine or AND Furniture ror Tents, G. Ritchie, Hounslow.— 
Dated lst July, W874. 

The constructing framing for tents with inclined poles or supports, and 
combining together in a box, framing, canvas cover, and furniture, 
together presenting when packed the appearance of an ordinary box. 
2276. Issuine Tickets To Cueck Fares, J. H. Betteley and W. Davison, 

Cornhill, London. —Dated Lst July, 1874. 

The feature of novelty of this invention consists in an improved method 
and apparatus for issuing tickets to check fares and amounts generally. 
In a box or case is placed a ribbon of paper impregnated with nitrate of 
silver or other chemical which will cause the paper to change colour when 
exposed to light, a certain length of which is made to issue out of the box 
by means of an arrangement of pawl and lever, the said lever being de- 
pressed by hand each time a given amount of money is received, at the 
sume time sounding a bell attached to the apparatus. The tickets on 
being exposed to the light will discolour and thereby prevent them being 
used over again without detection. 

2277. Sreeninc Provetcers, BT. Hughes, Chancery-lane, London.—A 
conmenication Jrom Wo H. Mallory, Bridgeport, Connecticut.—Dated 
Ist Joly, STA. 

This invention relates to an improvement in that class of — 
which are constructed so as to be turned to the right or left upon a 
vertical axis for the purpose of steering the vessel, the object of the in- 
vention being to se construct the propeller and its connections that tho 
extent of swing may be unlimited, and it consists in two vertical shafts, 
one within the other, one of said shafts supporting a horizontal shaft 
which forms a bearing for the propeller, and serves as a means for turning 
the propeller in a horizontal plane, the other revolving communicates 
power to the propeller to cause its revolution. 

2278. Cieanine Tue Teen or Carping Encunes, J. Beawmont, Minted. 

Dated (st July, USTs 

To cleanse the teeth of the card cylinder or “ swift,” the inventor fixes 
aseries of plates upon the “fancy,” which plates have teeth projecting 
bevond the ordinary card teeth, and are so disposed upon the said “ fancy” 
as to act on the whole breadth of the cylinder or “swift,” although at 
different portions of the revolution of the ‘ fancy” and “ swift.” 

2279. Vacinan Inseetion Canuta, J. D. de Sacignee, Pavis.—Dated 1st 
July, WTA. 

~ ‘This invention relates to a particular mode of constructing the bulbous 

part of the canula, the arrangement and number of the orifices by which 

the bulbous part is pierced, and to the relative proportion established 
between these orifices and the inner diameter or calibre of the canula, 

2280. Breren-toaptne Firt-anms, A. A. Tringvier, Paris.—Dated 1st 
July, 7A. 

By this invention the three movements of ordinary breech-loading are 
reduced to one, the left hand while supporting the fire-arm also opening 
and closing the exploding chamber ;—It consists, namely, in placing 
under the breech of the fire-arm and forward of the trigger guard the 
lever which actuates the sliding piece opening and closing the exploding 
chamber ; the said lever is thus directly in the centre of gravity, and the 
left hand supports the fire-arm without quitting the lever, while the 
right hand is fetching the cartridge. 

QLEL.. Horse anv Tir Nats, @. 7. Mackley, Shoreditch.—Dated 1st July, 
IST4 

This invention relates to the production of those nails termed horse or 
tip nails, and consists in making or casting them in cast iron, which is 
rendered malleable by the admixture of various irons in suitable propor- 
tions, such admixture producing a cast iron which is of sufficient mallea- 
bility that it can be used for the purposes above described, where at 
present the nails are produced of the best wrought iron. By this in- 
vention nails are thus produced with considerable saving of labour and at 
less cost than those at present in use, 

2282. Raise on Lirrine Potatoes, &c., 8. Corbett, Wellington.—Dated 
lat July, US74. 

According to this invention the impl t or hine for raising or 
lifting potatoes consists of a frame travelling on wheels, which wheels 
drive by means of gearing a revolving fork or forks at a greater speed 
than the said travelling wheels. The fork or forks are so arranged that 
they cross the potato ridge diagonally and are inclined thereto, so that 
the potatoes, besides being lifted, are arranged in a row out of the way of 
horses or men An arm or share at the front of the frame is used for 
loosening up the ridge and —. For the purpose of cutting off the 
potate tops a dram provided with knives is combined with the machine. 
Vor converting the potato-raiser into a _turnip-thinner and scuffler, the 
share, and cutter, and forks are removed, and a cutter wheel substituted 
therefor, the said cutter wheel thinning the turnips, while scuffle feet 
fixed to the frame scuttle between the rows of turnips. The implement 
for forking out twitch and cleaning land consists of a travelling frame 
geared to revolving spiked or forked barrels, cylinders, or spindles, driven 
at a greater speed than the travelling wheels of the implement. 

2283. Stream Bowers, F. UL Lloud, Wedneshbury.—Dated lst July, 1874. 

This invention consists in introducing one or more heaters into the flue 
or furnace of the boiler. These heaters consist of cylindrical vessels 

having a tubular passage in or parallel to the axis. | means of a pipe 
or pipes attached to the heater the latter is connected with the boiler. 
The bottom of the heater is provided with a pipe through which the feed- 
water is supplied to the boiler. The heater from its position in the flue 
or furnace is exposed to great heat, and the feed-water in passing through 
it deposits therein the greater part of the earthy matter dissolved in it. 
The deposit in the heater is easily removed by detaching the heater from 
the boiler and taking out one of its removable ends, The said heater or 
heaters may be fixed horizontally, inclined, or vertically in the flue or 
furnace. In vertical boilers the heaters may have a through passage for 
the fire both inside and outside. By these joo > yaa the heat- 
absorbing surface of the boiler is increased, the rapid generation of steam 
ix promoted, and any incrustation formed readily removed. 

2285. Jomwr APPLICABLE TO THE SecuRinG or Door-kNops, WALKING 
Stick, UMBRELLA, AND OTHER Hanpves, &c., W. Clissold, Cuincross, 
Stroud, —Dated Lat July, 874. 

In securing umbrella handles the inventor cones the end of the stick, 
and bores a corresponding conical hole in the handle to be attached, and 
around the coned end of the stick he lays a coil of flattened wire (after 
the manner of the thread of screws), the ri of the wire projecting out- 
wards-from the stick. The forward end of the wire coil he bends down 















and inserts into it into the stick, leaving the other end free. 





2286. Recisrerinc Moxey Pap sy Passencers, J. Maas, Brixton.— 
Dated 1st July, 1874. 

This invention relates to an improved form of counting apparatus 
which is set in motion by the ductor or other attendant of the vehicle 
every time a sar pays his fare, and is made to indicate in pence 
shillings, and pounds, the total amount paid by the passengers, an 
which also prepares a ticket or voucher at the same time. 

2287. Coxe, J. R. Breckon, Sunderland.—Dated lst July, 1874. 
In manufacturing coke it has hither been customary to use only 
i fowt 





rere 


bituminous coal. Now this invention n ring coke of 

a mixture of bituminous coal and anthracite coal in about equal propor- 

tions, or in different proportions, according to the quality of the coal 

used, or to the purpose for which the coke is required. 

2290. Raitway anv orner Carriaces, U. Scott, North-street, Fitzroy- 
square, London.—Dated lat July, 1874. 

First, the improvements are for the ease and safety for persons 
travelling, first, to allow carriages with movable heads to be raised and 
lowered with ease by the use of spring cog-wheels and levers. Secondly, 
in making the bodies of railway carriages so as they are suspended by 
the upper parts of the body in lieu of their bearing on the framing as now 
in use. By this plan all vibration by buffing and high speed will be de- 
creased. ‘ rdly the use of india-rubber or similar material to act as a 
spring to be applied to head-locks and lamp-sockets, and to the end of 
carriage springs, and applying india-rubber to the periphery of wheels, 
and also the naves of wheels, and preventing all rutting > those parts of 
a carriage. Fourthly, applying brakes to carriages and giving guard 
notice to stop when Ben and the use of cog-wheels and levers for 
raising and lowering carriage steps and movable seats, 

2294. DisinteGRatinG Fisrovs Supstances, @. Haseltine, Southampton- 
buildings, London.—A communication from A, UM. Laflin, Herkimer, 
New York.—Dated 2nd July 1874. ; 

This invention relates to the disintegration of wood, straw, hemp, flax, 
cotton, wool, rags, and other fibrous substances in the manufacture of 
paper and for other purposes. The said invention consists in general 
terms in immersing or mingling the stock, whether rags, straw, wood, 
or other fibrous substance, with water or any other suitable liquid, and 
subjecting it to the action of rapidly moving pickers or strikers in such a 
way that the requisite resistance to their blows is furnished by the 
inertia of the material itself and of the medium in which it is carried. 
2299. Privies axp Water CLosets, A. M. Fowler, Salford.— Dated 2nd 

July, 1874. i 

This invention oonsists principally in so constructing the privy or 
water-closet that it may be connected wirh the ordinary waste or refuse 
water-pipes in such a manner that it will become a self-acting or self- 
flushing water-closet without the aid of valves or other mechanism, and 
without any special water service other than the ordinary refuse or waste 
_— from sink pipes, down spouts, house vessels, or other similar waste 
waters, 


3300. Swine Lookine Guasses, J. Parry, Manchester.— Dated 2ad July, 
1874 , 





This invention consists in the construction of a new kind of fitting or 
movement, to be applied to the frames of swing looking glasses, for the 
purpose of retaining them at any angle or in any position required, such 
fitting or movement being so arranged that no turning or adjusting of 
the glass can loosen the same, as is the case with the ordinary fittings 
or movements, 

2301. Combine Macnines, J.C. Mewhurn, Fleet-street, London.—A commu- 
nication Srom Messrs, Delannoy et sils, Lys Nord, France.—Dated 2nd 
July, 74. 

This provisional specification describes the substitution for the pointed 
teeth in the first of the graduated combs used in combing flax or other 
fibrous materlals, of semicircular discs, or of round ended pins, which 
draw out the fibres straight or parallel without breaking them. 

2303. Hancinc tHe Bopres or Tirrixc Carts,! &. Warner aul EF 
Woods, Stor market,— Dated 2nd July, W74. 7 j 

The shafts are fixed to the axletree. Bearings are bolted to the axle- 
tree, which receive journals that are bolted to the body of the cart, or the 
bearings may be bolted to the cart and the journals to the axletree ; it is 
preferred to make the journals with a concentric hole at their axes and 
to pass a bolt through these holes and through the shafts. The body of 
the cart freely leaves the shaft, and is tipped without any motion of the 
— or of the axles in the wheels, and without any jerk upon the 

LUOTSCS, 
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2306. DistriputinG Manure, R. Willacy, Preston.—Dated 2nd July, W874. 

This invention relates partly to the apparatus for spreading or dis- 
tributing manure, stones, or other substances over the surface of land 
or roads, for which letters patent were granted to the inventor June 24, 
1873, No, 2198, and consists in the use of two revolving discs for the 
purpose of delivering artificial manures, or seeds, sand, stones, or liquids 
from a cart. The dises may be used either in conjunction with the endless 
travelling web described in the specification of this said patent, or the 
travelling web may be dispensed with, and the material to be distributed 
in lieu of being — along by the travelling web may be carried in the 
cart in sacksand emptied by hand into the hopper described in the former 
specification as required, or such material may be carried in a tub or 
barrel in a liquid state. The dises are placed at the rear of the cart be- 
neath the hopper or water tub or barrel, and are set in motion by a con- 
nection with one of the running whecls of the cart or wagon. The dises 
revolve in opposite directions, and are provided with a suitable number 
of radial projections, by means of which any substances falling on their 
surface are thrown off in an outward direction, and are spread on the 
ground over a much greater range than the width of the cart. The speed 
of the dises will of course be regulated by the size of the wheels, and the 
force with which the material is thrown off will be in a measure depen- 
dent upon the speed of the cart. 


2307. Turasuinc Macnines, R. Hornsby and J. Bonnall, Granthan.— 
Dated 2nd July, 7A. 

This — specification describes feeding by means of an endless 
toothed hand in a casing; this band is horizontal or nearly so, and 
conveys the corn from a hopper to another hopper leading te the drum. 
An arrangement of guard fence fer the hopper is also described. 


2308. Cicarettes, J. Schloss, Connon-street, London.— Dated 2nd July 
are Y, 


. 

This provisional specification describes wrapping goldbeaters’ skin or 
similar material round the end held in the mouth. 

2810. Suvurries ror Weavine, £. Booth, Salford, and H. Tetlow, Newton. 
—Dated 2nd July, 1874. 

These improvements consist in making the shuttle skewer solid instead 
of with a spring as hitherto customary, and in connecting the skewer to 
the body of the shuttle by means of a stud passing through a slot in the 
head of the skewer ; the skewer is held ae by a spring, so that when 
= — the shuttle comes against the picker, the skewer is at liberty 

oO ; eld. 
2811. Gassinc Yarns anv Faprics, J. Manchester, Manchester, and W. A. 
Turner, Pendleton.—Dated 2nd July, 74. 

This invention consists in causing the yarn or fabric to pass over a long 
horizontal burner, which is provided with slots or openings covered with 
wire gauze for the escape of the gas flame, and these slots or openings are 
closed or partially closed to increase or reduce the length or volume of 
flame acting on the yarn or fabric. 

2316. Prorectinc THE Points or Leap Pencits J. Morrison, Birming- 
ham.— Dated 3rd July, 1874. : 

The novelty of this invention consists in the use of a metal tube with a 
conical end and an oblique deflected part or parts for producing and con- 
trolling the advancing and retiring spiral motion to the said cap for the 
protecting and protruding of the points of pencils while in use. 
oe Same Arraratus, @. L. Watson, Glasgow.—Dated 3rd July, 

a. 

In carrying out the invention the tiller or steering wheel is arranged 
to transmit the power through one or more studs or rollers acting on one 
or more curved grooves or yo formed in or on the rudder head, or m 
or on a disc or piece fixed on the rudder head. The curvature of the said 
ea or flanges is such that as the rudder is moved over to either side 

nto positions in which it experiences increasing resistances, the tiller or 
steering wheel moves through greater angles, and consequently with in- 
creased leverage. 

2322. Porato Diccers, J. Wallace, Glasgow.—Dated 3rd July, 1874. 

The invention relates to potato diggers of the kind described in No. 
1732, of 1855. One of the improvements has for its object to prevent 
choking, and consists in fixing a dise or annular plate over the shanks 
of the digging forks. Another imy nent ists in forming the 
frame socket for holding the shank of the sock with angular sides, ad- 
mitting of the shank being turned about a centre pin from one to another 
of two } ositions. 

2328. Sarery Vatves, F. W. Colls, Erith.—Dated 3rd July, 1874. 

The valve described in this provisional specification has its arm, which 
is tubular horizontal. At each end of the arm there is a vessel to contain 
mercury. If the valve is slightly lifted the mercury runs from the 
weighted end of the arm to its rear, thereby diminishing the leverage on 
the valve and allowing it to open wide at once. 

2330. Traps ror Sewers anv Drain Pires, F. W. Colls, Brith.—Dated 
8rd July, 1874. 

This provisional specification describes employing hydrocarbon oil or 
such like oil in drain traps, and also constructing the trap so that when 
water or liquid is passed through the trap into the sewer or drain the oil 
shall not be carried away with it, 


2336. Icr, H. J. West, Mason-street, Lambeth.—Dated 4th July, 1874. 
This invention relates to means of producing blocks of ice of greater 








thickness than those usually produced by freezing apparatus. The re- 
frigerating cells are fitted in the tank of water to be frozen so that they 
can be moved laterally nearer to one another or farther apart ; their con- 
necting pipes for this purpose being made flexible or with tel ic or 
folding joints. When a certain thickness of ice is formed on the sides of 
adjacent cells, these cells are made to approach each other so as to press 

together the ice on each, the two thicknesses of ice after farther ref: a 

tion uniting into one block. For still greater thickness, this block is 

detached from the cells and left standing, the cells being withdrawn till 

a farther thickness of ice is formed on them, whereupon these thicknesses 

are in turn united to the intermediate block. 

2337. Linen Burrons, W. Bmpson and W. Palmer, Birmingham.—Dated 
4th July, 1874. 

These improvements in buttons are composed with a front and back 
shell, with a bar formed across the face of a raised concentric circle from 
the back shell (which is all the metal that need be visible in the finished 
button), the shells permitting ample room for the covering fabrics to be 
gathered in and held between them. This mode of construction gives 
strength, and will resist the injury common to linen buttons by the wash- 
ing, mangling, and ironing process to which they are subject, as they are 
principally used for light wear. 

2838. Main Cocks, J. Wells, Wedneshury.— Dated 4th July, 1874. 

The novelty of this invention consists in shortening the ground sur- 
faces of the plugs of main cocks by not allowing them to pass down 
through the barrel in connection with them. This much reduces the 
friction, simplifies the construction, and diminishes the cause of leakage. 
2346. Nuts ror Screws, J. Scuttergood and B. Wilkes, West Bromwich.— 

Dated 4th July, 74. 

This invention consists in producing by rolling bars of nut iron from 
which nut blanks are to be cut—that is, bars of iron having the figure of 
a series of hexagonal, octagonal, or other shaped nuts joined together 
side by side, nut blanks being made from the said bars by cutting them 
transversely at their narrowest parts. The machinery employed for the 
production of the said bars consists of a pair of grooved rolls having in 
their peripheries projections corres; i to the r or depressions 
to be made on the edges of the bar. The said rolls are of the same dia- 
meter and rotate at the same speed, and are so geared together that the 
projections in one roll exactly meet those in the other roll. It is pre- 
ferred to pass the bar, though the shaping rolls after it has been rolled 
by the ordinary train and while it is still hot. The bars of nut iron are 
cut transversely into nut blanks, and the holes punched in the said 
blanks by the ordinary processes. 

2351. Inpicatinc THE Derr or WaTER UNDER Vessets, G. A. Poole, 
Lower Tranmere.— Dated tth July, W874. 

The improvements are, First, the use of chain and weight attached to 
the end of a lever, suspended over the sides of vessels, to give the vary- 
ing depths. Secondly, placing the indicating apparatus on the bridge of 
asteamer. Thirdly, in connecting and disconnecting the electric current 
with the indicating apparatus. Fourthly, in the shape of the weight. 
2353. American Stoves or CLose Cookinc Rances, R. Dobbie and P. 

Forbes, Glasgow. — Dated 6th July, UTA. 

The features of novelty which constitute this invention are the forming 
of a large aperture through the side plate of the fireplace and stove into 
the recess holding the water boiler, and in covering this with a perforated 
cheek plate or barred grating with internal air space, through which the 
heat from the fire radiates directly on to the boiler; the bottom of the 
heating space being in part open for ashes to fall through ; a removable 
or false bottom grating may also be used to suit the different circumstances 
where more or less fire is required. Another feature of the invention con- 
sists in ranging the oblong or circular openings on the tops of stoves dia- 
gonally, orat a considerable angle instead of parallel to the sides of the 
stoves, 

2360. Cuarcoat Furnaces, F. Wirth, Frevkfort-on-the-Maine—A com- 
munication from B. Langen, Cologae Dated 6th Jula, WSFA. 

The features of novelty which constitute this invention consist in dis- 

vensing with the ordinary lower sliding cover of charcoal furnaces and 
astening the cooling tubes by means of bolts into suitable bearers. These 

bearers are screwed into lateral bearers which are supported by the pillars 
and brickwork of the furnace. Below these bearers there is placed a 
movable plate provided with two slits suspended by means of lateral 
pieces on anti-friction rollers. The rollers bear on projecting ribs of the 
before-mentioned lateral bearers. The lateral pieces suspending the 
movable plates are connected by rods to a small hydraulic engine, which 
gives movement to the lateral pieces and the plate, the rollers reducing 
the friction to a minimum. 

2376. Dressinc Finrovus Supstances, &c., J. 7. Wright and Wo HL. 
Laidler, Poplar.—Dated Fth July, WTA. 

According to this invention one or more hackle bars, having hackle 
pins of various degrees of fineness, are placed between two circular dises 
which preserve the parallelism of the ends of the hackle bars. The fibres 
are firmly held by two serrated or grooved plates while the hackle pins 
are hackling the shorts and other impurities out from the fibres. The 
fibres are fed to the machine by feed or retaining rollers in front of the 
first cireular disc, the fibres being carried to the rollers by an endless 
band. A pair of delivery rollers moving at a greater velocity than the 
feed rollers, dress, hackle, clongate, and straighten the fibres and deliver 
them in the form of a compact, even, and flat ribbon-like sliver to a can 
placed in front of the machine to receive it. 

2384. Sream Borvers, J. IL Johnson, Lincoln's-inn-fields.—A communi- 
cation from G. G. Lobdell, Wiluivuton, US.— Dated Fth Jala, WTA. 

The essential features of this invention consist of, First, a vertical 
tubular boiler having below the lower tube sheet a continuation or leg 
forming the rear, or part of the rear, of a fireplace. Secondly, the combi- 
nation of the said leg with a fireplace, the sides and front of which are 
composed of brickwork. Thirdly, the combination of a division plate ex- 
tending upwards and downwards with the bedy and leg of a vertical 
tubular boiler for oe eee of promoting the circulaticn of the water 
and preventing the deposit of sediment upon the lower tube-plate. 

‘ourthly, a vertical tubular boiler in which the tubes diverge from the 
lower tube-plate to the upper tube-plate. Fifthly, an annular steam 
chamber provided with a number of branches having small openings and 
secured to the top of the boiler for the purpose of assisting in the pre- 
vention of priming. 

2398. Cotumnys, Piers, LigutHouses, AND OTHER ButLpines, J. I. John- 
son, Lincola's-inn-flelds.—A communication from C. B. Hill, New York, 
—Dated 8th July, WTA. 

The essential features of this invention consist of, First, a column in 
which a shaft of stone or its equivalent is clamped hy a rod or rods or 
their equivalents forming part of the column, the whole constituting a 
self-contained structure dependent for its integrity on the rod or rods, 
and independent of the foundation. Secondly, a column consisting of a 
metallic bar or rod and a shaft of non-corrosive material, either formed 
into one piece or composed of a series of blocks clamped to such bar or 
red. Thirdly, the combination of a perforated shaft with the rod or rods, 
such rod or rods being surrounded with packing made to break joint with 
the blocks of the shaft when such shaft is composed of more than one 

vece. Fourthly, the driving of rods into soft foundations by means of 

ea sliding on and peor Sil collars secured to the rods.  Fifthly, a 

structure in which iwo or more of said columms enlarged at the lower 

ends are combined with an intervening body of rubble. Sixthly, a strue- 
ture consisting of a series of hexagonal columns secured independently to 
the foundation and connected together by the rods or otherwise. 

4453. Evecrric Barrery, HW. A. Bonneville, Pavis.—A communication 
trom T. Chutaus, Paris.— Dated 283th December, W874. 

The invention consists chiefly in combining the porous vessel filled with 
the acidulated liquid, which forms a reservoir with the outer vessel, and 
a perforated turned up vessel in the bottom of the latter, and in an ex- 
citing salt of potassium in combination with a greater quantity of sul- 
phuric acid than the ordinary sulphate or bisulphate of potassium 
4454. Exvecrriciry as A Motive Power, 1. A. Bonneville, Paris.—A 

commenication Jrom T. Chutaux, Pavia,— Dated 28th December, q 

The invention consists in the combination of different clectric motors 
acting independently one of another in order to impart the rotary motion 
to a single series of driving shaft pulley and fly-wheel. 


4456. Grates ror Furnaces, I. Ryder, Massachusetts,—Dated 28th 
December, 1874. 

This complete specification describes the invention to consist as 
follows ;—-First, in a grate provided with two series or sets of grate-bars 
with those of one set arranged with their upper edges extended somewhat 
above those of the bars of the other set, such being substantially as and 
for the purpose hereinafter specified. The invention further consists in 
the combination of the two series or sets of grate-bars, the fireplace, in- 
clined guards, and mechanism for operating or moving rectilinearly 
forw: and backward, the movable bars all being Finmein © as specified. 
The invention further ist: i 

















in the bination of a shaft having arms 
and legs, not only with a grate frame provided wfth bearings for the feet 
of said legs, but with a series of grate-bars having notches or recesses to 
receive the arms at their ends. The invention further consists in the 
combination of the stationary and movable grate-bars, and the operative 
mechanism of the latter with a series of friction rollers applied to support 
the movable bars, and to them and the grate frame. The invention 
further ists in the bination of a friction roller, and a separate 
axle going through and supporting it with each movable grate-bar, and 
the support frame thereof. The invention further consists in the friction 
rollers provided with cylindrical extensions or tenons, and the grate 
vided with grooves or slots to receive such extensions. The invention 
a consists in the grate support frame provided with stations 
tenons in combination with the stationary grate-bars provided with 
grooves, slots, or notches to receive such tenons. The invention further 
consists not only in a grate support frame, a series of movable grate bars 
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and machinery for moving the latter back and forth longitudinally, t 
of rollers pone hy to the frame and to support the grate bars while they 
may be at rest or in motion. The invention further consists in the grate 
rook shaft, formed with a recessed foot in combination with the foot 
bearing extended up into the foot. 


4464. Supe Vatves ‘or Sream Encrves, G. Haseltine, Southampton- 
ra ry London.—A communication from S. F. Hodge, Detroit, U.S. 
—Dated 29th December, 1874. F 

The object of this invention is to construct a steam valve which can be 

easily applied to any of the steam engines in common use as well as > 
new engines in place of the valves heretofore employed, whereby the steam is 
economised, and an easy action of the piston secured. The main — 
of its operation is effecting periodically the introduction by means of a 
single yalve and ordinary ports, of a portion of the exhaust steam into the 
ends of the cylinder behind the piston and using such steam in the back- 
ward and forward strokes of the piston as a steam cushion, and the said 
invention consists inthe construction of the valve, and in its combination 
with the other parts of the engine to effect that purpose. 


. Motive Power Enatnes, G. Haseltine, Southampton-lmildings, 
be oan communication from G. J. Wardwell, Rutland, U.S.—Dated 
30th December, 1874. ; c P 
The nature of this invention consists, First in certain combinations of 
parts whereby ‘the pitman attached to the crank shaft of a crosshead 
engine is made to turn the piston bank and forth within the cylinder of 
the engine while it is moving it back and forth lengthwise of the cylinder. 
Secondly, in certain combinations of parts whereby the oscillating move- 
ment of the cylinder and piston of an oscillating engine is made to turn 
the piston within the cylinder while the piston is being moved back and 
forth lengthwise of the cylinder. Thirdly, in a crank and piston-rod con- 
nection or box for an oscillating engine, whereby the piston-rod with 
piston attached is allowed freedom to turn while the crank is making its 
revolution. Fourthly, ina certain construction of the curved passages 
in the periphery of the piston of both crosshead and oscillating engines, 
whereby the cut-off is effected at the proper time during the inward anc 
outward strokes of the piston, and the piston is thereby worked on the 
expansion to the extent desired, and is also balanced by the pressure of 
the steam. 


4474. Forminc Hat Bopies, J. Wharton and G. Yule, Newark, US.— 
Dated 30th December, 1874. i 

This invention relates to the employment of novel feeding devices 
whereby the fur or fibre can be directed to any part of the forming hat. 
body on the forming cone by means of a movable or adjustable feed 
carriage containing the feeding mechanism and picker, arranged with 
capability of being adjusted nearer to or farther from the deflector casing, 
according to the parts where the fur or fibre is to be applied in thicker or 
thinner layers on the forming cone ; also to a novel means f« wr lengthening 
or the taking up of the slack of the driving belt in combination with the 
feeding carriage, as the carriage is moved towards or from the deflector 
casing by means of a crank lever and a series of pulleys. The invention 
further relates to the novel construction of the deflector casing, in the 
form of an inverted frustrum of a cone, which is essential for the proper 
distribution of the fur or fibre on the forming cone, and in the application 
of a series of overlapping detlector plates hinged to the inside of the de- 
flector casing, whereby the space around the forming cone may be in- 
creased or diminished, and the fibre or fur more effectually controlled in 
its deposit on the cone. The invention further relates to a novel means 
for raising the deflector case from off the cone for removal of the hat 
bodies when completed, or for the introduction of another cone when 
desired, and also to a novel device for rotating the deflector case in an 
opposite direction to the forming cone by means of two turn-tables and 
suitable gearing. And lastly, the invention relates to a modification in 
the arrangement of the deflector plates whereby the deflector casing is 
dispensed with, the deflector plates being so arranged as to be adjustable 
separately from each other, by means of which the fibre or fur may be 
conducted, in conjunction with the adjustable feed carriage, to any 
portion of the forming cone, thereby increasing the thickness of the hat 
body wherever such may be required, and in the arrangement of certain 
minor details in the construction of the apparatus for controlling the ad- 
mission of air from the outside of the casing for the further direction of 
the fur or fibre on the forming cone. 
4481. Harts. W. Spence, Quality-court, Chances 

from J. W. Coreu, Newark, U.S.—Dated 31st December, UST4 

This invention relates to that class of machinery called hat finishing, 
curling, shaping, and flanging machines, upon which hats are placed and 
pressed for the purpose of giving them the desired shape, as well as 
finishing them with the required smooth stfrface ; and it consists of a 
peculiirly constructed machine for performing the above -mentioned 
work, anda hatter's rise of novel construction for pressing the hats while 
blocked on the before-mentioned machine 
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4486. Exawetiep Pires, Pier-coverines, &., G. Heselt 
cmpton-buildings, London.—A communication from the Ameri 
Company, Rhode Island, —Dated Blast December, UT4 , 
This invention resides in the discovery that common iron or other 


fittings, s. and elbows used 
amelling composition and subjected 
into a tena- 


pipe: used for water or gas, a 
with the same, if coated wit 1 








to the action of sufficient hea ‘evelope the composition 

cious coherent andymoderately elasticand impervious coating, W ill possess 

properties and qualities which especially adapt them for use in conveying 

water or other liquids or gases in cases where it is desir that such 
tuni or gases con- 


pipes and fittings should not injuriously affect the 
veyed by them. The said invention is also applicabl 
pumps which are submerged, and to other apparatus 


te th - portions of 
xposed to the 


action of gas or liquid. 
4491. Ixstruwents KNowN as Lirnotyertes, A. M. Clark, Chaneery- 
lane communication fron H. W. Bradyord, Re h, U.S. —Dated 





Slst December, 1874 

The instrument consists ‘ 
piveted jaws, and a bag to be inserted in the bladder a 
scoop up and enclose the stone, the jaws being « losed and i 
trivances extending from an exterior case along the tube te the jaws, to 
retain the stone and enable it to be dissolved by a solvent introduced 
continuously through a platinum tube after the stone is secured anc 
flowing out through the principal tube. The exterior case contains the 
mechanism for operating the contrivances for adjusting the jaws to be 
introduced into the bladder ; for swinging them into position to turn 
therein and scoop up and enclose the bag around the stone, and for 
locking the jaws. The bag is attached to the jaws by clamping ina 


(groove. 


-asentially of a tube with curved, jointed, and 
nd operated to 
locked by con- 














THE IRON TRADE IN THE UNITED StaTESs.—We cut the follow- 
ing highly suggestive paragraph from a Pittsburg contemporary: 
“‘The New York correspondent of the Philadelphia Leder says : 
Pig iron in this market has fallen 2 dols. per ton within the past 
two days, owing to the accumulation of stock, resulting from the 
inability of the Pittsburg mills to use up their supplies. This 
accumulation from the strike comes upon a market that had been 
previously over supplied, and the decline, therefore, was to be ex- 
pected. The explanation given fails to account for the decline in 
iron. For months past the amount of pig metal shipped from the 

Zast to Pittsburg has been next to nothing, probably 1000 tons 
would cover the shipments of the last eight or nine months. Nor 
has the iron that comes to Pittsburg from the West any market 
East. Ina word, the strike at Pittsburg has but little effect upon 
the price of pigin New York. Pig has declined because of the enor- 
mous stocks in the anthracite region. With two-thirds of the 
furnaces blowing and a demand for not much over half of what is 
being made, it was certain that metal must decline.” 


Messrs. SHOENBERGER AND Co., at their furnaces in Philadelphia 
have arranged an apparatus for lighting their stock house, which, 
according to the American Manufacturer, is doing its work ad- 
mirably. The apparatus is very simple, a pipe of about 5in. in 
diameter leads from the ‘‘ down comer” to near the bottom of a 
wrought iron cylindrical receiver, about 2ft. in diameter and 6ft. 
high. This upright cylinder, which is open at the bottom, is in- 
verted in a tank filled with water. A water pipe leads into the 
closed top, a few inches from which is inserted a shelf full of holes. 
On the opposite side of this receiver from which the gas enters, 
and near the top, a pipe leads to convey the gas away. The opera- 
tion can be readily a, mers The gas, entering the receiver, is 
washed of its dirt and dust by the spray of water, and passes out 

* by the upper pipe. When it is burned, the “burner,” which is 
about 3in. in diameter, resembles very much the damper end of 
the stack of a puddling furnace. When the stock was being 
lowered into the furnace, the bell being down and the gas escaping 
by the top of the furnace, of course the supply was for a moment 
cut off, and on blowing again it had to be relighted. A few lumps 
of coal were put on the damper burner, which being ignited, saved 
the trouble of lighting the every time, By this apparatus the 
stock house is very brilliantly lighted at a very small expense. 


|THE IRON, COAL, AND GENERAL TRADES 
| OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(From our own Correspondent.) 


THERE is now no longer any doubt as to the new prices of the 
leading South Staffordshire ironmasters. The first quarterly 
meeting of the current series was held on Wednesday afternoon in 
Wolverhampton. A little earlier in the day the leaders met, under 
the presidency of the chairman of the iron trade, Mr. G. J. Barker, 
and determined that there should be no alteration either in pig or 
in finished iron. The market could scarcely believe that this was 
really the deliberate resolve of the leaders; but attempts to nego- 
tiate soon proved that the resolve had not only been made, but 
was being acted upon. Parkfield pigs, which were £3 5s., changed 
hands at £3 3s. 9d., but spe this hardly anything was to be got 
for less money than had to be paid last week. Mr. E. Horton was 

| firm in requiring £6 10s. for the cold, and £5 5s. for the hot blast 

pig iron of the Lilleshall Company, Shropshire. These were the 
prices fixed at the last quarterly meeting in Birmingham, where 
the principal bar firms brought down their quotations £1 per ton. 
South Staffordshire all-mine iron remains at £5 to £5 5s. long 
weight ; Wigan forge is £3 12s. 6d., and hematite £4 12s. 6d. ; 
whilst the Bessemer iron of the Earl of Lonsdale is £5 10s., all 
short weight, delivered. 

Messrs. Barrows demanded £11 a ton for their bars, and this was 
the quotation of the British Iron Company and others ; £11 12s, 61. 
remaining as the price of Earl Dudley's Round Oak Bars. The best 
sheet firms reported a very excellent demand, with orders in their 
tin plate mills enough to keep them fully employed—some up to 
May. The Hope Company refused £19 for their treble best, de- 
manding £20, and they required £16 for their anchor sheets. The 
Cookley Company and Messrs, E. P. Baldwin and Co. were equally 
firm. Ordinary singles for home use were quoted £13. Owing to 
the firmness of the quotations only little business was done. No 
change having been made in furnace coal, or in pig iron, no reduc- 
tion, it was understood, will for the present be attempted in the 
wages of the colliers or the blast furnace men. 

The news of what had taken place on the day before in Wolver- 
hampton prepared the larger number of buyers and sellers who 
assembled to-day, Thursday, in Birmingham, to meet under dif- 
ferent circumstances to those which by far the majority had looked 
for. ‘There were very few purchasers of finished iron who had not 
expected that certainly £1 per ton would be taken off the best 
kinds, Many orders were believed to have been held by merchants 
for such a a and it was thought that in order to get them the 
reduction would have been declared. Makers, on the other hand, 
looked upon such orders as withheld not for the drop alone, but 
until it should be known what the quarter-day prices would prove, 
believing that the specifications would have to be placed whether 
there should be a reduction or not. This was the argument to-day 
of iron merchants, why ironmasters took the course they did yester- 
day. That it will be possible to distribute at £11 more than a 
small percentage of their orders merchants deny. But this did 
not occasion the leading ironmasters to swerve from the decision 
at which they had arrived. First-class finished iron was not, 
therefore, to be had at under £11 for bars and £13 for plates and 
ordinary singles. 

Equally strong in maintaining the position which they took up 
the day before were the local makers of pig iron. They contended 
that neither at present, nor for some months past, has the making 
of such iron been attended with profit ; that to lower prices would 
be to go from bad to worse; and that it would consequently be 
better to allow the furnaces to stand idle than to keep them going 
under such circumstances. Pigmakers say that they are prepared, 
rather than take less money for their product, to take this course. 

It cannot be said that the market felt confident that the present 
quotations will long be maintained in respect either of raw or of 
finished iron. Men whose opinions are usually regarded as of 
value, held that when by the middle of the quarter the excellent 
demand now experienced for household coal shall have fallen off, 
then that the chief colliery owners will lower the price of fuel; 
and that such a course must bring about a drop in iron even before 
Lady-day. 

Hence, the proprietors of mills and forges, together with the 
ironfounders, gave out orders to-day for no more pig iron than 
they require for immediate use; and the merchants and the 
manufacturers who generally purchase the finished article, did the 
same in respect of that. It cannot be said that second and third 
class iron was stronger to-day than last week ; on the contrary, 
whilst there was no conspicuous tendency to ease, offers were here 
and there made which might have been expected at a time when 
the price of Cleveland iron, which they largely use, is falling, and 
when common qualities of forge coal can, as now, be obtained 
without any difficulty at under 10s. per ton. 

Both Birmingham and South Staffordshire merchants severely 
criticised the action of the ironmasters, which they regard as next 
to suicidal. In these terms they to-day described it, and illustrate: 
their arguments, first by the low prices that the Belgian firms are 
accepting for orders that but for the prevailing high prices would 
have come to this country ; and by the keennessof the competition 
of the finished iron makers in the North of England in the London 
market. As to the Belgian competition, much was made of the recent 
announcement, that orders for rails had been placed in that kingdom 
at 30s. underthe prices which South Wales masters had quoted even 
without expecting a profit. Relative to the northern competition, 
a merchant who had tried to get an order from an engineering com 
pany on the Thames for plates, and allowing himself a thin fringe 
of profit, had quoted £9 17s, 6d., delivered into the works on the 
Thames, assured me that he lost the order because the firm could 
get the iron at £915s, Whilst such transactions are occurring, 
middle men maintain that it may seem to answer the immediate 
purpose of the leading ironmasters of South Staffordshire to uphold 
quotations, but that the policy is unsound and must ultimately 
prove disadvantageous, It cannot, they say, be practicable for 
one maker to continue to obtain £11 for bars, whilst another in 
the same locality is selling an article of a fair quality at £9; or 
that £13 at the works can long be got for plates while London 
engineering firms can buy plates at £9 15s. delivered. 

On the other hand, colliery proprietors urge that until they 
secure longer working hours they cannot sell their mineral at less 
money and make a profit. Pig makers, in their turn, assert that 
fuel, and stone, and ore must be down before they, too, can live 
with quotations under those which now rule; and finished iron- 
makers affirm that whilst fucl and pig iron are upheld in price, it 
will be vain for the market to look for cheaper prices. Neverthe 
less, all know and all admit that the purchaser is master of the 
situation ; and that until his views are met trade will not be 
healthy. 

The Birmingham and district trades have undergone slight 
alteration during the week. Orders have not nor are likely to be 
multiplied until the iron and coal trades have changed for the 
better; but in some instances a large arrearage of uncompleted 
orders have been carried forward. Some manufacturers, however, 
declare that they shall announce no drop during the next 
three months. Whether these statements are made merely 
to bring out specifications which are being withheld in the ex- 
pectancy of lower prices, and whether it will now be adhered to, 
remain to be seen. Our export trade at the present time can 
give rise to no reasonable complaint, Consignments of some import- 
ance are anticipated from some of the continental markets, and 
the North of Europe, and the Russian trade promises amendment 
for last year’s shortcomings. Australia seems likely to continue a 
steady customer. In all Sut machinery the Cape is taking com- 
paratively little, temporary quietude having been induced by over- 
stocking and forced sales, The United States will prove 

ja a good purchaser during this year. As to the 
home mart, the prospects are very hopeful. Galvanised corrugated 
sheets— 20 gauge—are quoted £20 10s, free on board, as against 








£21 per ton at the corresponding period last year. Ironfounders 
report themselves as fairly engaged on machine castings and the 
other heavy class of produce, and the. tube works are experiencing 
improvement. Machinists have no ground for complaint as to 
dearth of work, and activity, mainly on export account, is cha- 
racteristic of the edge tool trade. Considerable orders are to hand 
by the cut nail and washer makers. The iron plate workers and 
braziers can still find plenty of employment, and so, too, can the 
operatives who manipulate tin-plate wares. The fire-proof safe 
and metallic bedstead trades are distinguished by animation, and 
bolts and latches are in steady request. Much business is being 
done in locks, 

The corporation of Warwick are seeking to place in this market 
an order which they hold for 410 tons of cast iron socket pipes of sizes 
averaging from léin, to 4in, The Darlaston —teel and [ron Com 
pany require in the laying down of their new mineral line at 
Essington 4620 yards of double-headed or Vignole rails, together 
with the necessary fish-plates. 


NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

THE iron market of this district has been pervaded by a very 
dull tone during the past week, and very fiw transactions of any 
importance have been reported. Consumers, who have been looking 
forward with some anxiety to the result of the quarterly meetings 
held this week at Middlesbrough and Birmingham, have been with 
holding their purchases in expectation of some reduction being 
made in prices. In anticipation of this the market prices have 
been somewhat easier, and there has been a good deal of 
underselling, especially in Middlesbrough and Yorkshire makes of 
pig iron, which have been offering at very low rates in this market. 
Middlesbrough pig iron delivered in the Manchester district has 
been quoted as low as 67s. Ud, to 68s, Yd. per ton for No. 3 
foundry, and from 64s, to 65s. per ton for No. 4 forge. Lancashire 
makes have also been a little easier for foundry iron, which is 
now quoted at about 72s. td. for prompt delivery, but forge de 
scriptions, for which they have at present some considerable orders on 
hand, do not show much change, the quotations remaining at about 
70s, per ton for prompt and about 2s, 6d. per ton less for forward de 
livery. But, notwithstanding the lower prices offering, very little new 
business has been secured, with the exception, perhaps, that there 
has been a somewhat improved demand for the better qualities of 
forge iron. Consumers, however, have so long been pugchasing 
only to cover immediate requirements that the stocks in thei: 
hands must be exceedingly light, and it is therefore reasonable to 
expect that so soon as the market evinces a steadier tone some 
considerable transactions may be entered into. In manufactured 
iron there has not been much change, ordinary bars being nomi 
nally quoted at about £9 per ton delivered. Less prices than this 
have, however, been taken, and makers have been freely offering at 
the rates ruling after the quarterly meetings. 

The rolling mills in this district are only moderately employed, 
and generally have not been working up to their full production. 
Engineers, founders, and machinists are also mostly m want of 
work, although in some ca °s they are fairly busy in specialities. 

The strike at Messrs. Sharp, Stewart, and Co.'s locomotive works, 
Manchester, which commenced three months ago, against a reduc 
tion in wages, continues. On Monday a meeting of the smiths 
and strikers wio are still out was held, to consider whether any 
etfort should be made to bring the dispute to a close ; but after an 
animated discussion it was resolved almost unanimously that it 
would be unwise to accept a reduction of 10 per cent. on the present 
prices, and that they were determined to resist the same, 

In the coal trade a good general demand Is mmamt tined for all 
classes of coal, but the deliveries by rail are still considerably below 
the market require ments, causing much inconvenience to consume?s, 
insomuch that many works in the neighbourhood of Man 
chester have been stopped for want of fuel, and notwithstanding 
that the milder weather has tended materially to ease the demar 
for house fire coal, colliery proprictors are still very far behind hand 
in their orders, In the Wigan district there is brisk demand for al 
the coal that can be delivered, and prices are very firm; but ont! 
St. Helens side trade is scarcely so good, and there is rather a tet 
dency to lower prices. The pit prices in the Wigan dis 
trict are about as under: be to ls, per ton; second 





as 


ave 


coal, 15s, 
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qualities, 14s, to l4s. ; cor coal, 10s, to 12s, ; burgy, Ss, to 5 
Od. ; slack, about ts, per ton, 

For local cokes there is a brisk inquiry, and prices are s 

At the meeting of the hester Scientific and Me l 
Society held on Tuesday, } . Simpson read a paper on landing 
stages, and during the course of his remarks laid claim to has 
been the real designer of the well-known St. George's Lat Z 


Stage at Liverpool, erected under the superintendence of 


Sir William Cubitt. 


NOTES 

(Ff ‘ ‘ ( expo 

THE warrant market has been very dull since the holidays, w 

scarcely any business of importance doing. A slight de 

prices took place in the beginning of the week, and the quotations 
are from 75s, to 75s, thL. 

Since my last, a few of the No. 


FROM SCOTLAND. 


} tent.) 


1 makers’ brands have improved 


a little, but the majority have receded. The following are the 
quotations :—Gartsherrie, No. 1, 1ls.; No, 3, 30s. ; Coltness, 
No. 1, 92s. Gd. ; No. 3, 80s. ; Summerlee, No. 1, 87s. 6d. ; No. 5 


80s.; Langloan, No. 1, 2s. td.; No. 3, 8ls.; Govan, No. 1, 7&s., 
76s.; Calder, No. 1, Y1s.; No. 3, 78s.; Shotts, No. 1, {0s.; 
s.; Carnbroe, No. 1, 87s. 6d.; No. 3, 80s.; Monkland, 
No. 1, 78s.; No. 3, 76s.; Clyde, No. 1, 78s. Gd.; No. 3, 76s.; Gle: 

garnock, No, 1, 88s, Gd.; Ng. 3, S0s.; Eglinton, No. 1, 80s.; No. 3, 
78s.; Dalmellington, No, t, Sls.; No, 3, 73s.; Carron, No. 1, 
85s.; No. 3, 80s. ; Kinneil, No. 1, 85s.; No. 3, Od. The 
quantity of pig iron in Connal’s Glasgow stores, on Monday after 

noon, was 36,600 tons, 

The shipments of pig iron from Scotch ports during the week 
ending the 9th inst. amounted to 0139 tons, being 2681 more than 
in the corresponding week of 1874. The imports of Middlesbrough 
pigs at Grangemouth for the week were 1775 tons, showing a ce 
crease of 835, as compared with the corresponding week of last 
pear, 

The prices in the malleable trade have been reduced from 10s. to 
20s. ‘There is no visible improvement in the trade, and its pro 
spects are more gloomy than they have been for a series of years. 
There is, however, a fair amount of work in foundries. 

The blocks to which I referred last week on the railways im- 
peded the coal tratlic so much that supplies were well-nigh ex 
hausted, and during the week there has therefore been an extra 
demand both for home consumption and exportation. This has 
had the effect of increasing the prices at the pit mouth several 
pence per ton, but no alteration has been made in retail prices. A 
resolution has been made, formed during the prevalence of frost 
and snow, to raise the prices ls. per ton, but when the thaw set in 
the intention was abandoned ; and should the present open weather 
continue the supplies will soon again exceed the demand, The 
trade continues very good in the eastern mining districts, : 

The only question of importance connected with the miners 
engaging attention just now has reference to the sanitary condition 
ef the men’s dwellings, which in many cases is described as very 
deplorable. Mr. Macdonald, M.P., has taken up the matter with 
great vigour and determination, and has declared that if an im 
ees is not speedily effected, he will combine with others in 
ringing the subject before Parliament in the ensuing session. Many 
of the houses are altogether unfit for human habitation. In not 
a few cases, large rents are paid, and in many instances the houses 
are greatly overcrowded. Scarcely anything like comfort is to be 
had in any of them, With stone, and quite as often mud floors, 
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they are in a deplorable state in fine weather, and their sanitary 
features outside are of the worst possible kind. All kinds of refuse 
is thrown into uncovered ashpits outside the houses, and there are 
often large open drains, in which the sewage of the villages 
stagnates, and emits effluvia that must be prejudicial to health. 
In any general scheme for the improvement of miners’ on 
the question of their tenure is almost certain to arise, and it wi 
be a very difficult one to settle. 

A new graving dock which has just been constructed at Port 
Glasgow was opened with iderable ceremony on Saturday. The 
dock has been formed on the site of the original dry dock, which 
was designed by the f: James Watt, and which, considering 
its size, was generally allowed to be the best dock of the kind in 
Scotland. The new dock was designed and has been carried out 
under the direction of Mr. R. B. Bell and Mr. D. Millar, It is 
built of freestone ; is 325ft. long on the floor inside the gates ; 45ft. 
wide at the entrance ; the body of the dock is 70ft. wide at the 
cope; and it has 15ft. of water on the sill. The ground at the 
entrance of the dock was found to consist of mud, and a founda- 
tion was formed by piles covered with concrete. The dock is con- 
sidered sufficiently large to meet all the requirements that are 
likely tobe made upon it. The first vessel taken into the dock 
was the paddle-steamer Camel, of the Glasgow and Belfast line, 
belonging to the Messrs. Burns, and which is to be overhauled by 
the firm of Messrs. Blackwood and Gordon, 

A few nights ago the first of a series of lectures on science was 
given in the City Hall, Glasgow, by Professor Roscoe, of Owen’s 
College, Manchester, under the auspices of the Glasgow Science 
Lectures Association. The lectures se been organised after the 
model of the Manchester Penny Science Lectures, and_ the newly- 
formed association that promotes them is composed chiefly of 
working men, who are anxious to learn something of the modern 
developments of scientific investigation from the lips of the more 
eminent cultivators of science in the kingdom, The subject of Pro- 
fessor Roscoe’s lecture was ‘‘The History of the Chemical 
Elements,” which he treated in an able and popular manner, 
introducing many practical illustrations, Lectures are promised 
by Sir William Thomson, Professor Williamson, and Dr, Carpenter. 

Steps are about to be taken for making a considerable addition 
to the waterworks of Hamilton, a Lanarkshire town, the environs 
of which are being extended by an increase in the mining popula- 
tion. It is proposed to take powers from Parliament to construct 
a new reservoir near the source of the Cadzow Burn, an auxiliary 
reservoir at Earsock, and to lay a conduit about two miles in length 
between the Cadzow Burn and the existing reservoir; but it is not 
considered that it will be necessary to carry out the entire scheme 
at present, 

Estimates have been accepted by the Dumfries Town Council for 
the erection of a new suspension bridge across the river Nith at 
that town, the offer of Messrs, Abernethy, of Aberdeen (£1544), 
having been fixed on. The sanction of the Board of Trade will be 
sought, and it is proposed to begin the work in April, and have it 
completed in July. 

A dispute has taken place among the workmen employed in the 
Caledonian Railway workshops at Perth, in consequence of the 
manager having required them to commence work half an hour 
later in the morning and continue half an hour longer in the 
evening. 

Bailie Clarke, one of the magistrates of Paisley, and a well- 
known thread manufacturer, has organised a scheme for the erec- 
tion of suitable dwellings for working people, particularly those 
employed in factorics. ‘The houses will be built by a sort of joint 
stock company. 














THE NORTH OF ENGLAND, 
(From our own Correspondent.) 

THE quarterly meeting of the North of England iron and allied 
trades took place at Middlesbrough on Tuesday. The amount of 
business done was very limited. Prices remain pretty much the 
same as they were last week, No. 3 being quoted at 58s, to 60s., 
and as buyers still look for a further fall they are not much in- 
clined to enter into engagements. The return of the Cleveland 
Ironmasters’ Association for the month of December, and for the 
year 1874, have just been issued, and show that the output of pig 
iron was larger last year than in any preceding twelve months, 
being not less than 2,001,233 tons, as compared with 1,233,418 
tons in 1868. It is surprising that there should have been such a 
large increase on the production of any preceding year, considering 
that there was a seven weeks’ strike of the ironstone miners of 
Cleveland in the spring of the year, and that many furnaces had 
in consequence to be damped down. Makers’ stocks at the end of 
the year were only equal to 89,737 tons, while in warrant stores 
the stock is ni/. On the whole, therefore, it appears that the pig 
iron trade is in a decidedly healthy condition in everything except 
prices, which makers declare to be little remunerative. 

A meeting of the pig iron makers of the North of England, held 
at Middlesbrough on Tuesday, decided to enforce a reduction of 
10 per cent. in the wages of blast furnace men from the 10th Feb- 
ruary next, 

There are some signs of improvement in the finished iron trade. 
Some good orders have recently been booked by plate-makers, and 
the works of Fox, Head, and Co., of Newport, after being laid off 
for about two months, have again resumed operations under a 
somewhat new arrangement, so far as the co-operative scheme is 
concerned, 

There is no chang? of any importance in the rail trade. Prices 
are kept pretty steady, simply because there is no margin left for a 
further A, and the works already referred to in my previous 
letters are still idle for want of adequate employment. 

A great deal of dissatisfaction is felt among the local traders 
because the North-Eastern Railway Company—which has a com- 
plete monopoly between Leeds and Newcastle—has refused to 
reduce the rates on the carriage of minerals, which were raised 
about 10 to 12 per cent. about two years ago, in consequence, it was 
alleged, of the great advance in the cost of labour and fuel. Why 
the railway directors should now persist in keeping up the increased 
rates now that both labour and fuel have become so much cheaper, 
is not very apparent, but it isan anomaly and injustice rendered 
all the more irritating by the cavalier manner in which the direc- 
tors receive the representations of the trade. They have even 
declined to receive a deputation of the iron and coal trades 
that proposed to wait upon them to discuss the matter without 
assigning any proper reason for their refusal, The North- 
Eastern Company appears to be gradually heaping up wrath against 
itself. So much are the leading traders of Cleveland dissatisfied 
with the treatment they receive, that they have repeatedly dis- 
cussed the introduction of a new railway into the district, and Mr. 
Cove, M.P., was in Middlesbrough only a short time ago on this 
very subject. It is well known that the Midland Railway Com- 
pany would give much to obtain a footing in Durham and North 
Yorkshire; and although their efforts in this direction have 
hitherto been futile, the growing spirit of antagonism against the 
North-Eastern Railway is likely to aid their purpose considerably. 

A meeting of the Board of Arbitration and Conciliation in the 
manufactured iron trade of the North of England is called for to-day 
(Thursday). I believe the chief business will be the resignation of 
Mr. John Jones as the employer's secretary, an appointment which 
he has held ever since the formation of the board in 1868, The 
experience and capacity gained by Mr, Jones during his long con- 
nection with the board will cause his services to be much missed, 
and there will be some difficulty in adequately filling his place. 

Judging from present appearances, there is a likely to be a 
strike against the proposed reduction of wages in the shipbuilding 
trade of the Wear, of which the employers gave notice about a 
fortnight ago. It was reported ata meeting of the Sunderland Trades 
Council, held on Saturday, that the different associations of men 
employed in the Wear shipbuilding yards had held meetings and 
decided to strike against the proposed reduction, which will be en- 
forced at the beginning of February. 





The reduction which has been so long impending in Bowe North- 


umberland coal trade has at last assumed a definite pe. The 
coalowners held a meeting in the Wood Memorial Hall on Satur- 
day, and decided to give notice of a reduction of 20 per cent. on 
the soft coal, and 16 per cent. in the steam coal collieries, It is 
expected that this proposal will lead to a deliberation between the 
masters and the men at another meetitig, to be held next week. 
Should the full reduction of 20 per cent. be enforced, it will have 
the effect of bringing the wages of the Northumberland miners 
down to within 5 per cent. advance on the wages paid to them in 
October, 1871, the date from which wages to rise. It is evi- 
dent, therefore, that es, like all other condition of industry, 
are rapidly returning to their old level. 

The continued fall of wages suggests the question, which is 
every day being discussed throughout the country, whether the 
prices of coals will ever again in the low range of 1870-71. On 
this subject there is undoubtedly much room for difference in 
opinion, but in Durham, at any rate, coal-owners assert that the 
cost of raising coals has been advanced from 80 to 90 per cent. as 
compared with 1870. Much of this advance is due to the operation 
of the Mines Regulation Act, which restricts the hours of labour, 
limits the employment of women and children, and compels coal- 
owners to incur additional cost in fencing their collieries, and other- 
wise making them more safe and salubrious. These “extras” 
will undoubtedly be permanent, so that to the extent of extra cost 
which they represent, coals will be prevented from falling to their 
formercost. Itis at the same time a prominent sign of the times that 
they still continue to fall in value, despite the repeated declaration 
of coal owners that they cannot afford a further drop, 

In regard to prices, the coal trade is much the same as it was a 
week ago. There is scarcely so much demand for household 
qualities ; and so far as manufacturing sorts are concerned, the 
market is still overstocked. Coke is quoted at 13s, to 15s, per 
ton. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THERE is very little alteration to report in connection with any 
branch of the iron and steel trades. Generally speaking there is a 
dull feeling in every branch of these industries, and no great 
amount of work is j Bae turned out. The armour-plate mills, 
forges, and shops continue to be well employed, and appear likely 
to remain so for almost any length of time. The Portuguese 
Government has just ordered an armour-plated frigate from the 
Thames Ironworks Company at a cost of £126,000 exclusive of 
machinery, and the Admiralty have contracted with two Clyde 
firms for two new armour-plated vessels—so that a good deal of 
work would appear to be in store for this department of the two 
firms in the trade here. 

There have been several transactions in pig iron during the past 
week, chiefly, however, in best forge and general foundry num- 
bers. Hematite brands are held at about the following figures :— 
Maryport ‘‘ hematite” qualities, No. 1, 95s.; No. 2, 95s.; No. 3, 
95s.3 No. 4, 90s.; M. and W., 90s.; ‘‘ Bessemer,” No. 1, 100s.; 
No. 2, 97s. 6d.; and No, 3, 95s. per ton, with the usual allowance 
for prompt cash, Millom ‘‘ Bessemer” No. 1 is 95s.; No. 2, 
92s, 6d.; and No. 3; 90s. Millom ‘‘ ordinary,” No. 3, 90s.; No. 4, 
89s. 6d.; No. 5, 87s. Gd.; M. and W., 105s, It is stated, however, 
that these figures can be considerably shaded by purchasers who 
are willing and able to take heavy Tots or buy a little forward. 
Cleveland brands are easier on the average, No. 1 being 65s., and 
No. 3 59s, per ton. 

There have not been many transactions in merchant iron pend- 
ing the expected drop in prices at the Wolverhampton and Bir- 
mingham quarterly meetings on Wednesday and Thursday. 

The returns giving details of the coal trattic during the year 1874 
from Yorkshire and Derbyshire are now complete, but do not show 
to advantage as compared with the two preceding years, The 
total tonnage of coal from all districts by rail to London during 
last year was 4,689,786 tons, as against 5,147,413 in 1873, and 
4,999,268 in 1872. Of the first given total the Midland carried 
1,587,301; the London and North-Western, 962,533; Great 
Northern, 872,646 ; and Great Eastern, 663,015 tons. The Great 
Northern alone thus fell off over 160,000 tons last year, the falling 
off being equally spread over the South and West Yorkshire col- 
liery districts. During November, however, the Great Northern 
increased 29,000, and in December, 10,000 tons. The totals for 
the single month of December were: Midland, 138,758; London 
and North-Western, 79,758; Great Northern, 108,217; and Great 
Eastern 67,223tons, Theincrease over the Great Northern principally 
originated with the South Yorkshire pits. The Derbyshire pits 
maintained their metropolitan connections very well during the 
year ; Clay Cross certainly sent 16,000 tons less than in 1873, but 
Langley Mill increased 27,000 tons, these two collieries having 
despatched 507,000 tons to London within the twelve months, 

The Board of Trade returns just issued for the past year show 
the great extent to which our transactions in hardware and cut- 
lery with the United States have fallen off during that period, 
but they also demonstrate very clearly the encouraging amount of 
business which we are doing with Australia, New Zealand, 
and other of the large colonies. On Tuesday a meeting of the 
riparian proprietors, millowners, and <7 public bodies 
interested in the river Don, was _hek at Sheffield 
in order to consider the provisions sought to be put 
in force by the proposed River Don Protection Bill, This bill 
seeks to prevent the depositing of mechanical obstructions 
in the stream, with powers to fine persons placing or causing such 
obstructions. It was stated that a staff of 30 men was constantly 
engaged in dredging the river at Tinsley, and that, if they relaxed 
their efforts for a few days, the bed became silted up. There were 
also 5 parts out of 100 of mineral matter held in suspension by the 
water—a much greater proportion than by the Irwell below 
Manchester, the Aire below Leeds, or the Clyde below Glasgow. 
It was resolved, after some discussion, to send a deputation to the 
Home Secretary, to invite the Government to aid them {the 
meeting) in carrying out the objects of the bill by some general 
Government measure. 

The Sheffield branch of the Amalgamated Engineers’ Society 
have decided to have lectures given to the members on the various 
higher branches of the business, including some on many interesting 
technical details and theoretical subjects. 

It would appear to be practically impossible to inculcate upon 
miners and other underground workers in collieries, the great 
necessity that exists for the use of naked lights being abandoned. 
An instance very forcibly illustrating this fact is supplied by a 
case which came before the Barnsley magistrates last week, only a 
few days after the second great explosion in this locality. In this 
case a number of men employed at the Darton Hall Colliery of 
Messrs. Thorp were summoned under the Masters and Servants 
Act for leaving work because they were required, at short notice, 
to work with lamps. The pit had previously been worked partly 
with naked lights, but a little gas having been detected, the 
management issued an order requiring nothing but lamps to be 
used. The men would not accede to this, unless they were paid at 
a higher rate! The bench ordered two of the defendants to pay 
10s. each as compensation, and annulled the contracts, dismissing 
the cases against the other men. 





(From our own Correspondent.) 

THE week has been noteworthy for the dual dropping in of 
the ironworks colliers. Fully one-fifth of the colliers of South 
Wales and Monmouthshire are now at work. I note them in the 
order with which they accepted the reduction—Rhymney, Dowlais, 
Cyfarthfa, ee Ebbw Vale, Carnarvon. The colliers now 
out comprise the greater part of the Rhondda and Aberdare Valleys ; 
some in the Neath and Swansea Valleys, and the larger portion of 


Monmouthshire. Another tolerably large secticn of colliers con- ' 





nected with Abernant Works tried to bring about a settlement on 
Saturday, and again on Monday, but the opposition was too strong, 
and the resolution of the meeting was to continue the strike, 

The incidents of the strike so far have been of the usual 
character—rumours of shooting at enginemen, which would turn 
out on inquiry to be false, and reports of riots which had the same 
sandy foundation. The only ominous signs are flying notices which 
are posted up or circulated ia Rhondda Valley, warning enginemen 
that if they continue their duties it will be at their own peril. 
This is serious, as in many cases if the enginemen desisted from 
work the pits would be flooded, those in the house coal especially, 
and no end of trouble would ensue. The action of oy Coal- 
owners’ Association in ting, or rather checkmating, this 
attempt to divide their forces, is expected to be a general lock-out, 
which extreme measure will probably take place next week, 
unless a change occurs in the situation. 

Prices of coal are, na ly, going up, the supply being inade- 
quate. Cold is now sold retail at Cardiff for 25s., which is nearly 
10s. per ton more than it was before the strike. The house colliery 
owners of the Monmouthshire levels are making larg: 





e sums. In 
every instance prices have been advanced, in some cases as much 
as 6s. per ton, and as wages remain at the old rate, the gain, even 
in cases where only a hundred tons a day are turned out, is enor- 
mous. This, however, is a famine price, and cannot last. The 
aspect of things in every quarter visited is very bad. _All promising 
movements seem nipped, and in only one case—Dowlais—is there 
anything like a sign of life. Dowlais this week was livelier than it 
has been since the present difficulties, thus illustrating forcibly the 
opinions of Mr. Menelaus and Mr. Fothergill, that it would be only 
by the colliers accepting the reduction that any revival of the iron 
trade could be expected. In all other quarters the iron trade 
seems flickering, as if dying out. I fear it can only be 
saved by such a serious reduction in wages that trade dis- 
putes and difficulties would for the time be rendered more 
complex and of graver character. I would not for a moment wish 
to be an alarmist, but the crowds of destitute men about, and the 
actual starvation which must be taking place, necessitate extreme 
care in ting 1 ble and not prominent prevention, A 
central relief fund has been formed at Aberdare, and an effort in 
the same direction at Pontypridd. To add to the social gloom 
which is everywhere experienced, some towns in the Principality 
are running short of gas coal, and there is a strong probability of 
the inhabitants having to fall back again upon lamps and candles, 

Unionism may be considered, as far as the miners are concerned. 
on its last legs in Wales. If the men give way shortly I shall 
expect it to die out. Up to the present scarcely any relief has 
been administered by the Amalgamated Association. 

Metal brokers are quoting in London rails at £6 10s., but without 
getting buyers. There is not an ironmaster who can make at this 
tigure at present rates of labour and material, 
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OUR SIEGE TRAIN. 

Tueseries of experiments which hasrecently been concluded 
with our proposed future siege train, or rather with speci- 
mens of it, upon various classes of earthwork at East- 
bourne, presents points of great interest, as its results bear 
most materially upon the question of an efficient theory of 
defence. It is not our intention, however, in the present 
paper to deduce any conclusions from these results, as the 
entire catalogue of experiments has already been detailed 
seriatim in the columns of Tue Enoineer, and such 
remarks have been made upon them as we deemed perti- 
nent to the occasion. Our object is rather to describe the 
characteristic features of the weapons composing the 
intended siege train, in order that a definite idea may be 


obtained of the several natures of ordnance which have | 


been introduced into it. The three classes of weapon 
alluded to are the 40-pounder rifled muzzle-loading gun, 
the 64-pounder rifled muzzle-loading gun, and the 8in. 
rifled howitzer. Two of each of these were sent to East- 
bourne. 


To begin, then, with their construction, which is 





| 9 deg. 2min., the range is about 3800 yards, 


| the Eastbourne experiments. 


end being secured to the axletree bed, and the rear riveted 
to the trail eye. These brackets are connected by two 
transoms. The axletree bed is entirely of wrought iron, 
and is formed of two angle-iron sides riveted to a top 
plate, the axletree being riveted between the bottom edges 
of the angle-iron sides, the whole forming a strong box 
girder. The elevating gear consists of an are pivoted to 
the right side of the gun, and is worked by a pinion with 
worm wheel and endless screw. The carriage has travel- 
ling as well as firing trunnion holes. The weight is 24 cwt. 
to 30cwt. Quoins are employed to steady the gun after 
the proper elevation has been obtained by screwing up the 
elevating gear. 

The initial velocity of the 64-pounder, with its service 
charge of 8lb. of rifle large-grain powder, is found to be 
1170ft. per second. With this, at an elevation of 
j It was fired 
with reduced charges at an elevation of 12°30 deg. during 
Probably such additional 


| elevation with service charges would increase the extreme 


range to 4200 or 4300 yards. We learn, moreover, 


8-IncH How11Tzer. 





tolerably similar in each, except that the breech coil is; that it has now been determined to increase the “service 


composed of different numbers of component coils. 


They | 
consist briefly of an “A tube” of steel toughened in oil | possessed by the gun greatly. 


This would modify the powers of range 


charge ” to 11 Ib. 
The carriage for the 


and solid ended, a “B tube” of coiled wrought iron, a | 64-pounder gun is almost identical with that for the 
cascable screw, and a breech coil made up of several coils | 40-pounder, consequently it need not be described here. 
and a forged trunnion ring welded together. The sectional | There is a trifling difference in the elevating arrangement, 
drawing below, which represents the 64-pounder, exem- | and of course in the dimensions of the carriage. 


plifies the construction of both guns as well as that of the 


8in. howitzer. 


The initial velocity of the Sin. howitzer, with its service 
charge of 10 Ib. of rifle large-grain powder is found to be 


The annexed table gives the leading dimensions, &c., of 710ft. per second; with 101b., at an elevation of 40 deg., 





40-POUNDER, 


each gun, They should be carefully studied in conjunction 
with the drawings of the three classes detailed. 

The initial velocity of the 40-pounder projectile at the 
muzzle of the gun with charges of 8 |b., 7lb., and 6 Ib, 
of rifle large-grain powder, is found to be respectively 
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the range is about 3900 yards, or two miles and a-quarter. 
This, when we consider the shortness of the weapon, is an 
enormous range. carriage for the howitzer—see 
drawing — differs from the two preceding in having 
brackets of double-plate construction with wrought iron 

frames, and in the axle- 


formed merely by a piece 
of angle-iron riveted along 
each side of the axletree, 
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1357ft., 1336ft., and 1305ft. per second for each several 
charge ; 7 Ib. is, however, the service charge, and with this, 
at an elevation of 10 deg. 2 sec., the range of the gun would 
extend to about 4000 yards. Beyond this elevation the 
strain — the carriage from the violence of the recoil 
would excessive. Nothing like it was of course 
attempted at Eastbourne with full charges, as the range 
was only 1800 yards, but trials were made with 
reduced charges at 930deg. The carriage for this gun 
has brackets, which consist each of an angle iron frame 
riveted outside a bracket plate gin. thick, the front 









are through instead of 
ying beneath the brackets, 
while a bottom plate is 
added extending from the 
rear transom to the breast 
of the brackets, This con- 
struction isrendered neces- 

: sary, as it is intended that 
the howitzer shall be fired from the carriage with the wheels 
off as well as on. Such was not, however, done at East- 
bourne. The lower parts of the brackets are extended to 
the front to prevent the i ew Dhey the 
howitzer is fired with the wheels off, and the bottom plate 
is rounded in rear to prevent its injuring the nd plat- 
form. The plates of the brackets are ;4;in. thick; the rear 
transom has a forged piece riveted across the top in rear, 
and both transoms are secured by double angle-iron. The 
elevating gear is worked at the left side; it is some- 
what similar to that of the other guns, and admits 


tree and its bed, which is | 


of 40 deg. of elevation being given to the howitzer. 
The behaviour of both the guns and the howitzer with 
their carriages at Eastbourne during the recent experi- 
| ments is considered most satisfactory. A trifling repair 
to the elevating arc of the 8in. howitzer was all that re- 
quired to be done from the commencement to the close. The 
violence in recoil of the howitzer might easily have been 
anticipated. It was not intended that this gun should be 
fired on its wheels with full charges at extreme elevation. 


| 40-pounder. | 64-pounder. | Sin. howitzer 








Average weight .. .. .. 34 cwt. 64 cwt. 46 cwt. 
Preponderance bebind trun- 
nions se 00 0s est qr. 3°75 ewt. 2 cwt 
Length of gun ° of eal in. 118in. 61 18in. 
DED Uss cc ce 0s ont 85 ‘Sin. 97 bin, | 48in 
DUPGGNE, «ses on oe 71 Sin. 90 Sin. 35°5in. 
Calibre or size of bore.. ..| 4 75in. 6 Sin. 8in. 
Number of grooves 3 3 4 
uniform, one uniform, one uniform, one 
Twist .. --4/ turn in 35 turn in 40 tum in 16 
Rifling t calibres calibres calibres 
Form of grooves Woolwich plain Woolwich 
Width of ditto 0'8in. 06in. 1 ‘Sin 
\ Depth of ditto ©'lin. 0'115in. 0°18in. 
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om bath ellen on centre 
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LITERATURE. 


Reports on the Vienna Universal Exhibition of 1873. 


{First Notice.] 

Ir appears to be accepted as proved that international 
exhibitions must invariably be made the subject of reports of 
some kind, either official or not. To this circumstance we 
are no doubt indebted for the four volumes and an appen- 
dix of maps and plans which lie before us. They have 
apparently never been edited, and having neither preface 
nor introduction, nor anything else which can supply the 
smallest atom of information concering the causes which 
| led to their production, or the purpose which they are 

intended to serve, we are left to puzzle out for ourselves 
the purport of the somewhat unwieldy volumes. It does 
| not take long, however, to discover that they are official 
| reports submitted to Parliament by the Royal British 
Commission. The fact neither adds to nor detracts from 
| their value, and it is at least satisfactory to be able to 
| determine with whom they originated. The first volume 
| contains information on matters of routine, such as lists of 
commissioners, of firms who lent objects for use, and so on. 
To it we need not refer further. The fourth volume deals 
with wine and beer, and food products, and possesses no 
interest for engineers, unless a report on the Patent Con- 
| gress at Vienna, from the pen of Mr. Webster, Q.C., 
| is regarded as an exception, We may therefore dismiss 
| this volume, like the first, without further comment, and 
| deal with the second and third volumes as though the 
| others had no existence. There is something more, how- 
ever, than these two volumes to be considered, as will be 
seen further on. Taken as a whole, the work isa curiosity 
of literature, and for this reason not devoid of interest; 
but we are utterly unable to say what object the Commis- 
sion had in view when they published it. 
| The two central volumes, as we may call them, are thick 
| octavos, Part II. containing no fewer than 891 pages, for 
the most part in small type, while Part III. has 659 pages 
The books are rather expensive, Part II. costing 1s. 64., 
}and Part III. 6s. 3d., or a total of 13s. 9d. But a very 
cursory examination will show that, without a certain 
atlas of plates, to which we shall refer more particularly 
| by and bye, five-sixths of the volume lose any utility they 
may otherwise possess. The Atlas costs £5, so that the 
entire outlay on these reports will be £5 13s. 9d., to say 
nothing of the cost of Parts I. and IV., which few people 
| will, perhaps,care to purchase. The arrangement of the work 
isextremely simple. Each volume begins with original reports 
on casieusinetnannie orcharacteristics of the Vienna Exhi- 
bition. These reports in Part II. occupy 349 pages, and in 
| Part ITI. 289 pages, or in the two volumes 638 pages. The 
remainder of the space, extending to 912 pages of small 
type,consists of “Appendices, technical papers on special sec- 
| tions of the Exhibition,” by Mr. W.H.,Maw and Mr. James 
| Dredge. So far as we can, see these technical papers have 
already been published, just as they appear in the volume 
| before us, in the pages of a contemporary during the year 
| 1873, and the ae portion of 1874. They are, therefore, 
| in no sense original as regards the work under notice, and 
| for this reason we suspeet they have been printed in small 
| type. Asa matter of fact, however, they constitute, per- 
haps, the most able record of a Universal Exhibition 
that has ever been published, and as they are with certain 
exceptions much more valuable than anything else in the 
volumes, they deserved larger type. On certain points 
we disagree with the conclusions arrived at by the 
authors, but we none the less cheerfully accord them 
the praise which they merit, for the care, accuracy, 
and thoroughness with which they have performed 
their work. The atlas of plates illustrating these technical 
age contains few if any engravings which have not already 
een published in our contemporary; but the engravings 
really deserved reproduction in their present shape, for 
nothing more perfect has ever been produced at anything 
like the price. Admitting, however, as we do heartily, 
the excellence of the portion of the work under notice, the 
question next arises— How on earth did it get into a Blue- 
book? How does a set of what we may call Government 
reports come to be associated with the work of a 
couple of enterprising journalists? The really official 
portion so small a relation to the reprinted 
matter, that we are launched into a sea of specula- 
lation as to whether the official matter took to itself the 
non-official, or vice verad. In “The Innocents Abroad,” a 
certain character puzzles his guide when looking at a work 
of art by asking, “ Which is the statue and which is the 
pedestal We confess that in the present case we are 
somewhat in the plight of the guide, and if we were asked 
which was the main body of the work and which the 
appendices, we should be disposed to dispute the state- 
ment of the printer, and say that the main body of the 
volume, and by far the best and most valuable portion of 
it, was the work of Messrs. Maw and Dredge. Why 
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it has been reproduced in its present connection we shall 
not, however, attempt to say. The whole thing isa puzzle, 
but the greatest puzzle of all is to arrive at the object for 
which the books have been printed or reprinted. The 
appendices are already no doubt in the possession of most 
persons who are likely to buy the volumes, and we can 
hardly think it likely that any one will sit down in cold 
blood to read the original portions of the work, which, 
with the exception of one or two papers, convey no infor- 
mation whatever, and subserve no good purpose that we 
can see. This is a very decided expression of opinion, and 
it is due to our readers that we should justify it by 
stating the grounds on which we rest it. To do this we 
must confine our attention to the original reports, leaving 
the appendices to take care of themselves. 

The first report is from the pen of Dr. Anderson, for- 
merly, we may add, of Woolwich. It is “On Machine 
Tools, Textile and other Machinery, and we have no difli- 
culty in admitting that it is very well done. In its way it 
is a very good report. There are some points in its opening 
pages ou which we differ from Dr. Anderson, but this is 
beside the purpose. Having granted the postulate that 
Dr, Anderson has done his duty conscientiously and skil- 
fully, let us consider what the value of the result is. We 
maintain that it is of little or no value whatever. This is 
not the writer's fault; it is inseparable from the condi- 
tions under which he was compelled to write—conditions, 
we may add, which affect all documents of this kind, and 
which tell more and more foreibly for evil the more con- 
scientiously a man keeps to his work, and to it alone. Dr. 
Anderson is dropped in the great machinery hall at Vienna; 
he possesses a special knowledge of certain classes of ma- 
chinery, and a more or less intimate acquaintance with 
the principles of construction of all kinds of machinery. 
He is asked to write a report on what he sees in certain 
departments, and he does so, But Dr. Anderson seeing 
a machine and criticising it is one thing; « reader 
not seeing the machine, and endeavouring to follow 
Dr. Anderson, and to gain information from him is quite 
another thing. Take such passages as the following—and 
the repwt bristles with them. Speaking of one firm :— 
* There were also shown most ingenious workshop tools for 
slitting the heads of serews, for sharpening cutters of any 
description, and other devices.” “ The tirm of H. Heusser, 
of Pola, exhibited a machine for cutting irregular screws 
of continually varying pitch, and with the nut so contrived 
that it adapted itself to all pitches, the thread-space of the 
nut being short and free to move round, hence they adapted 
themselves to the varving circumstances of their position.” 
Now, can it be supposed to be possible for any one to derive 
the slightest information as to the construction of certain 
machines which Dr. Anderson thinks worthy of approval 
from such passages as these? The disadvantage at which 
he is placed as compared with Messrs. Maw and Dredge is 
enormous. The latter gentlemen would have illustrated 
all the machines, and would have made their peculiarities 
and construction clear, But this Dr. Anderson could not do, 
because he had no facilities placed at his disposal for 
illustrating what he saw. Again, what is the value of such 
criticism as the following!) “The tirm of Dandoy-Maillard, 
Lucq, and Co., made an extensive display of machine tools 
chietly of light construction, and which were quoted at 
very reasonable prices. These tools were not to our taste, 
although possessed of much ingenuity in many of their 
arrangements.  Three-fourths came from the drawing- 
office, and they must have been designed by one who had 
not much practical experience in the use of such tools ; 
besides, there was too much of fancy and too little of 
natural principles pervading all, although for some reason 
they appeared to be much admired.  In_ respect of 
ingenuity they were exceedingly rich, and full of novelty 
in their adaptations, and no doubt there is a use for them 
somewhere in the world.” Now, for all the technical 
information that is conveyed by the foregoing passage Dr. 
Anderson might as well have stopped at home. We do 
know that if we want a machine tool full of ingenious 
devices we would do well toapply to the firm named. But 
that is not techincal information; it is rather a commercial 
intimation. If Dr. Anderson had stated that he saw some 
machine tools and did not like them, the ‘statement would 
have had the advantage of brevity, and would have pos- 
sessed just as muchinterest and value as the passage we have 
quoted, We might go on thus for hours, supplying proof on 
proof that the criticism of «reporter can possess no value when 
thus given without illustrations or complete descriptions of 
the thing criticised, except a commercial value, based on the 
reputation of the writer; and it is probable that many of 
our users of machine tools will get hints of some worth 
from Dr, Anderson's report, as to what continental house 
they should patronise and what avoid. But Dr. Anderson 
wrote with some higher object than that of acting as a 
guide in the commercial transactions of engineers buying 
and selling tools, and that object, as we have said, he has 
almost completely failed to fulfil. 

It must not be understood that the defects to which we 
allude in’ this report are peculiar to Dr. Anderson ; on the 
contrary, they are peculiar to the conditions wader which 
he wrote, and we cite them to maintain our proposition 
that the publication of such books as these before us is 
simply waste of time and money. If it is necessary to 
have reports at all, then let them be of-such a kind that 
they convey some information. A report on machinery, 
which is not illustrated, cannot be serviceable to those who 
have not seen the machines, unless, indeed, these are of the 
most rudimentary type. When Dr. Anderson breaks 
away from the drudgery of criticising things about the 
constructive details of which his readers are as much in 
the dark as though he wrote Sanscrit, then is he entertain- 
img and instructive. But this portion of his work he 
might have written without ever setting foot in Vienna, 
and it has next to nothing to do witha report. We have 
apparently criticised Dr. Anderson severely, but all that 
we have said about his work will apply to that of his 
fellow-labourers, with one or two exceptions in which the 
reporter has broken loose from the toils, gone to the Exhi- 
bition, mastered what he saw there, and combining this 
learning with that acquired elsewhere, has produced, not a 





report, but a treatise. Examples of this class of work we 
shall deal with in our next impression. 





THE BOILER EXPLOSION “AT NORTH SHIELDS. 

As it is desirable that all the facts connected with the disastrous 
boiler explosion at the works of Messrs. Pow and Faweus should 
be in the possession of our readers, we give a full report of the 
evidence taken at the inquest and sketches of the boiler, for which 
last we are indebted to Mr. W. Waller, of Redcar, North-eastern 
District boiler inspector to the London Mutual Boiler Insurance 
Company. The inquest was held on the 12th inst. After some 
formal evidence had been given, Richard Thos. Lovell, residing at 
9, Green’s-court, blacksmith, said--I am a blacksmith, and have 
worked at Messrs. Pow and Faweus’. I know the boiler which 
exploded, It was a plain cylinder boiler with egg ends, I was not 
in the habit of working about it ; but about a year and a-half ago 
I did some repairs to it. I put a small screw plate upon it about 
the middle of the bottom part. I have done nothing to it recently. 
In my work I had nothing to do with the boiler. I was at the 
engine at the time of the explosion. The engine was at that time 
standing, and had been standing half an hour before the explosion 
posses The dinner hour was from half-past twelve to half-past 
one. I think the blast engine was running when I returned at ten 
minutes past one; but I could not be certain. The blast engine 
was on the right side in entering the works. At half-past one the 
engine-man came to me. I could take my oath she was running 
then. During the half hour she was standing prior to the explo- 
sion, I never noticed whether or not the steam was blowing off. I 
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do not think there was any whistle attached to the boiler. A bell 
was the dinner signal. I worked under the orders of Mr. Hedley, | 
the foreman. There are no marks on the pieces before me by 
which I can recognise them as being portions of the boiler. I | 
served my time with Messrs. Pow and Faweus. (‘Taking up one 
of the pieces of metal) I think it is very good iron ; it is very close. 
The large piece looks equally good with the smaller pieces, 

by a juryman; At the timeI put the patch on I did not examine 
the boiler. 

By a juryman: On one occasion, tweive months ago, a 
valve came out. I have always been about the place, and 
have no recollection of hearing the steam. There was a great noise 
in the place from the hammer and other work. 

Henry William Faweus, residing in Beverley terrace, Cullercouts, 
said: The boiler which exploded was the property of myself and | 
partners, Mr, Charles Scorer is my managing partner. My works 
are for anchor and chain making. The boiler was put in new in | 
Septembe: of 1843. Toward, of Newcastle, was the maker. I 
cannot give you the dimensions of the boiler. I think you had 
better get the fittings, Xc., from a practical person. Lam not an | 
engineer. The boiler was under the charge of William Hedley, | 
Anything requiring repairs was reported to me by the foreman, 
and I gave the order for it. The last time I had any report was at | 
the end of November. Hedley mentioned nothing specifically. I | 
went and saw Mr. Softley, the boilermaker, and I instructed him to | 
repair the boiler, I did not give any specific instructions. I could | 
not say exactly, but I should think the repairs took two or three 
days. The boiler has had nothing done to it since that time. It 
has only been working since the Christmas holidays. My impression 
at the moment is that she was laid off after the repairs and during 
the holidays. (The last account for the repairs, dated 16th 
December, was produced, Tt amounted to £15 5s, 9d.) I think 
the boiler was started on the Monday previous to the Wednesday 
when the explosion took place. I do not know when the, steam 
gauge was bought; but I think it was purchased many years ago 
in Newcastle, I remember our engineer had instructions to buy it, 
Lhad no communication from Mr, Softley after the repairs as to 
the boiler being right or wrong. I met Mr. Softley casually on the 
Tuesday night, and he said the boiler was an. old-fashioned 
and expensive one. He recommended me to get amore modern 
and economical one. I recollect Mr. Creighton writing to me some 
three or four years ago to the effect that he considered the boiler 
dangerous to his property. I donot remember whether any repairs 
were done, but if the boiler required them i would be done. 
The boiler worked up to a pressure of from 30 lb. to 351b. up to 
the time of the explosion. Idonot know of any, repairs that have 
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been done tothe gauge. Ido not know when it was last inspected. 
I was not at the works on the day of the explosion. 

By a juryman : Mr. Softley never threw out the insinuation that 
the boiler was weak. 

By the coroner: I went to Mr. Softley because he was just 
starting business. Previous persons employed by me had never 
complained about the boiler. 

A juryman: Was there anything done after Mr. Creighton’s 
complaint ? 

Mr. Blackwell—through the coroner—intimated that evidence of 
the whole of the repairs since 1868 would be forthcoming. 

John Softley, of the firm of Softley Brothers, boiler builders, “outh 
Shields, said : I went to look over the boiler in December last. I 
examined it thoroughly where it was leaking in the bottom above 
the fire. It was leaking in the seams. My instructions were to 
repair the boiler. The dimensions of the plates I put in were—one 
4ft. 8in. by 12in., and the other 12in, by 10in. I examined the 
bottom of the boiler, and thought it a very good one ; the plates 
sounded very well. I had no fear as to the boiler not being in a fit 
state to work. I would have thought her capable of working at 
35 Ib, pressure. After I repaired it, it was then qualified to do its 
work, The boiler was patched, but I have seen boilers patched a 
great deal more. On the Monday night previous to the explosion 
I was walking down the street with Mr Fawcus, and I said, “TI 
wonder you do not get a boiler on a different construction to the 
one you have ; it is a very expensive one.” He said, ** What kind 
of boiler would you recommend?” TI told him the Cornish 
beiler would be more suitable for him on the ground of economy in 
coals. The pieces of plate produced seem to be crystallised as if 
from long use. I have seen a new plate come into the yard quite 


TORN 





IN RIVETS 





SAFETY 
E& VALVE 





FEED VA 
“Lo 








2 “Te 











EAM 
VALVE 





£CC END 





ON BOILER 






BA 






7-9 





SLUOCE 








° 





A A 
SUPPOSED POINT UF 


FIP ST FRACTUPE. 


WB HEAVY BLACK LINES SHEW THE 
LINES OF THE RENTS. 
SEATING PLAIN FLASH FLUE. 
OFF LENGTH OF PLAIN BARREL 19.2 


as hard as these pieces. I have examined the exploded boiler now 
lying on the quay, and it seems to have been heated on the west 
side. Underneath the saddle I saw signs of heating on the 
plate. In my opinion that is the place where the rupture first took 
‘lace. I did not see any signs of an old fracture where the rupture 
egan. Iam not able to say anything of the fittings of the boiler. 
The application of cold water to a heated boiler produces crystalli- 
sation, and crystallised iron loses tenacity and strength. The 
rupture in the boiler has gone close to my work. 
bert Davidson, 22, South-street, Milburn-place, said: I work 
at Messrs. Pow and Fawcus’. I have been there ten years, and I 
combine the duties of engineman and fireman. The boiler was 
27ft. long and 64ft. diameter. Her position was at right angles to 
the river. On the east side was the hammer, and on the 
other the blast engine. The pump that supplied the boiler 
was on the blast engine. The water was obtained from a cistern 
supplied from the town. At the-fore end of the boiler next the 
river was a stop valve for the hammer. There was a stop 
valve for the blast engine; next came the safety valve, the 
feed valve, and another safety valve. We have worked the boiler 
from 301b. to 351b, That was the usual pressure. I took the 
pressure from the gauge. I saw the ea ge about half-past one, 
and the boiler was then working at 251b. I never saw it any more. 
The boiler at that time was ‘easing away” at both valves. I was 
working the engine in the morning, and she was no higher than 
21 1b. At the time she was showing 28 1b. the steam was blowing 
off. I cannot tell the weight of the safety valves’ weights. There 
was one on each lever. The fore-end valve always blew off first. I 
did not alter the position of the weights at twenty minutes to onc, 
T never had extra weights on. There were no stops upon the levers. 
The feed pump was on before twenty past one, at which time I 
turned the feed tap off. The feed valve was always kept open, 
and I simply turned off the tap above. I never knew the water 
come back out of the boiler. It was generally worked with 4ft. 
of water and 2}ft. of steam. The steam gauge was on the boiler 
when I was first engaged. It was once taken off—three years 
since —to get « new pipe into the boiler. Before the explosion 
there was u glass over the gauge. All my conclusions as to the 
pressure the boiler was working at were from the gauge, not from 
the levers, (Generally speaking we had plenty of steam for the 
work we did. I cleaned the boiler out every three weeks. It is 
three weeks come Saturday since I cleaned it out—the day after 
Christmas. At that time it was pretty. clean, though rather 
‘sealed. ” TI tried it with a hammer, but there was nothing which 
attracted my attention. The boiler was working up to Christmas 
Eve, It was off work from that time up to the Monday morning, 
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when work was recommenced until the New Year’s Eve. Work 
was started again on the New Year’s Day, when light steam was 
kept up. The hammer was not set in operation until the Tuesday 
morning. I was on the day shift. There is night work as well. 
There*have been no complaints made to me about the boiler. I 
have none to make myself at all. At the time of the explosion J] 
was at the blast engine, which had been standing half an hour and 
five minutes. During that time I was never near the boiler. I 
never saw it any more. I could not hear any steam blowing; the 
noise of the other men working at an anchor prevented me. I 
always had a good opinion of the boiler. 

Michael Scott, engineer, North Shields, said: I saw an alarm 
whistle on the boiler, about one and a-half years ago, and heard it. 
I can’t say what position it was in. It indicated the height of the 
water. I saw the feed valve taken off the boiler, after the explo- 
sion, and I was present when it was opened. The valve was stand- 
ing open at 3hin. I assume that the water would go back to the 
cistern if the clacks of the pump were not tight. On the west 
side of the boiler I saw indications of heating. The plates pro- 
duced appear to be very hard. They showed the appearance of 
having been an aged boiler, and very much used; but I have seen 
worse boilers. I think, from what I have seen of the iron, that it 
could be safely worked at 35 lb. I have come to the conclusion 
that there was some deficiency in the brickwork, some part of it 
having fallen from the top of the flue, near the water line of the 
boiler. The effect of that would be to let the flames come nearer 
the water line on the west side. The overlieated plates would 
cause a weakness in the boiler. The explosion began 8in. or 9in. 
below the saddle plate—nearly about the middle of the plate. 
The plate in court shows indications of having been heated. I am 
aware that some bricks came out of the furnace. 

Robert Davidson (re-called) said : Some bricks fell down on the 
east side, three weeks come Saturday. That was the day after 
Christmas Day, the last time I cleaned the boiler out. There were 
about half a dozen bricks gone from close behind the bridge. I 
took them to a mason, and he built them in the best way he could. 
I made a report of it to Mr. Hedley, the mason being there at the 
time. Perhaps the bricks might have fallen down again ; I could 
not see that. I saw none fall from the west side. 

William Hedley, foreman at Messrs, Pow and Faweus’ during 
three years, said: The arrangements generally at the works were 
under my care and superintendence. Some repairs necessary to 
the boiler were reported to me in November, and I told Mr. Softley 
to do whatever he thought well. I told him what was bad about 
the boiler, but he thought he had better go a little further back, 
and I concurred. I gave him no instructions about the fittings. I 
had no conversation with him after the repairs of the boiler. 
Isaw Mr. John Softley inside the boiler. After the boiler was 
repaired the new plates rather leaked in the rivets. I drew the 
attention of the son of the witness Softley to it, and he came down 
and examined it. Men were sent on the following Saturday to 
caulk it, and on the Tuesday, when I looked, it was quite tight. I 
was at the works up to the time of the explosion. I never looked 
at the steam gauge on that day. The safety-valves were blowing 
off ten minutes before the explosion. In my own judgment the 
weights on each lever were from 21 Ib. to 281b. in weight. I have 
never seen more than one weight on each lever. Sometimes, when 
we had bad coals, we could not get the steam up so quickly. The 
usual indication of the pressure on the steam gauge to do the work 
of the hammer and the blast engine was from 30Jb. to 351b. I 
have never had complaints from any of the men that the hammer 
did not go quickly enough. I was in the office, thirty yards from 
the boiler, when the boiler exploded. Three minutes before I 
could see the steam blowing off. I have had no requests made 
respecting repairs that I have not complied with, nor have T had 
any complaints made to me. Some bricks fell down on the east 
side, and I had them replaced. If the bricks fell again on the east 
side the heat would have gone up the hole. 

By a juryman: There were no repairs between July, 1873, and 
Nov., 1874. 

By the coroner: In 1873 there was a partly new side put in. I 
have been at the works three years, and during that time there had 
never been a whistle on the boiler. I have never seen any appear- 
ance of there having been a whistle. 

Charles Edward Creighton, of Newcastle, wine merchant, for- 
merly engineer, said: I have property at the Bull Ring, on the 
west side of the works of Messrs. Pow and Faweus, My attention 
has several times been drawn to this boiler. I never inspected it 
personally, <A representation from my tenants was made to mea 
little before the 5th Dec., 1872, which led me to write a letter to 
the firm. The following is the letter : 

** Sth Dee , 1872. 

“Messrs. Pow and Fawceus, ironfounders, Bull Ring. 

** Gentlemen,—Our personal attention has frequently been directed to 
what certainly appears to us to be the present very rickety and alarm- 
ingly unsafe condition of your steam boiler immediately adjoining our 
wharf and bonded stores. It is a matter of the utmost importance as 
regards the safety of the valuable property and the lives of the occupiers 
in the immediate vicinity, which we think now in jeopardy, We have no 
means of actually ascertaining if our suspicions are correct or justifiable 
in fact, nor do we in the least wish tointerfere unnecessarily in what you 
may consider your business only ; but as friendly neighbours we deem it 
only right to advise you before it is too late of our very decided opinion 
as to the present danger which threatens us and all around, so that you 
may be enabled, by taking timely precautions, to secure the perfect 
safety of the boiler in question by having it properly inspected and 
repaired, and thus avoid what at any moment might result in a terrible 
explosion and consequent fearful destruction of life and property. The 
period of the year has now arrived when boiler explosions do occur from 
over-pressure and atmospheric or other causes; and we therefore 
urgently solicit your immediate inquiry into the matter, as to satisfy 
yourselves of the reasonableness or otherwise of the fears which have 
called forth these remarks and warning Trusting you will not be offended 
with our thus drawing notice to what has long been a source of great 
anxiety to ourselves, we remain, dear sirs, yours very truly, 

** BARTLEMAN AND CREIGHTON.” 
“‘ North Shields, 6th December, 1872, 

“ Bartleman and Creighton, Bull Ring Wharf, North Shields. 

“‘Gentlemen,—We have received your letter of yesterday's date. We 
have an old boiler which we use as a cistern, and the exhausted steam 
yxisses into it to warm the water, and a good deal of steam escapes. Our 
boiler is in very good condition, and there is not the slightest risk of any 
explosion. One of the screws of the manhole door broke last week and 
caused an escape of steam and compelled us to stop for an hour or two. 
But that was soon remedied, and had nothing to do with the state of the 
boiler, nor did it in the slightest degree endanger either your property or 
ours. Our boiler is not worked at a high pressure, and it is in good 
order. As soon as any defect is discovered, we have it remedied, as it is 
our loss when steam escapes. We have never as yet had an accident with 
our boiler, and we hope that we will be equally fortunate in future. If 
you will kindly call at our works, the foreman will explain to you that 
there is no cause for apprehension,-We remain, gentlemen, yours 
respectfully, * Pow anp Fawcus.” 


By the Coroner: We made no more complaints ; the matter 
then ended. I have examined the boiler since the explosion, and 
my opinion is that the explosion occurred from overheating of the 
boiler plates on the west side, and the admission of water. 

John Thomas Clouston, boiler builder, said: For the last twenty 
years I have made repairs to the exploded boiler. The last time I 
«lid repairs was the 25th May, 1874. I put in perhaps one fresh 

plate at the bottom behind the bridge. Every time I went into 
er I looked it over while a man held a light. If I had found any- 
thing wrong at that time I would have reported it—I would have 
run no risks. I thought it perfectly safe. If there had been any 
other place than that which I repaired I should have taken it out. 
I repaired it in 1873, when I put ft. in on the west side—wh :re 
the explosion took place ; that is, the old plates parted from those 
I put in, After my —— I would. have thought 35 1b. a safe 
pressure to work at. e boiler was always well kept up. 

By a juryman: Mr. John Faweus used to say, ‘Let us run no 
risk ;” and it was my general order, if a plate flinched to the 
hammer it had to come out. 

By a juryman : Part of the old boiler is left at the top. About 
three years ago a new bottom was put into her by Christy. 





By a juryman: There was a whistle on the float 14 or 15 
years, I have not noticed one within the last five or six years. If 
there had been a deficiency of water the whistle would have shown 


it. 

By William Wall: There must have been a long way more than 
35 Ib. pressure on the boiler at the time of the explosion. 

By the coroner: The pieces of iron in court are hard and close 
in the grain. They would be hard to break. I have seen plates, 
new, which were worse. The expiosion had caused the boiler to 
spread straightly, and if it had not been good iron it would not 
have done that. New plates going through the rollers sometimes 
break all to pieces. “After an explosion I would expect to find the | 
cracks on the inside of the plates. | 

Christopher Inskipp, boiler smith, in the employment of Softley | 
Brothers, said: I repaired the exploded boiler in the month of | 
December. Mr. Softley instructed me to cut the bad out of the | 
boiler towards the fore end. I sounded the boiler with » hammer 
from the inside, and Mr. Softley heard me tapping. There was 
nothing wrong with the plates ; only a little wrong in the caulking 
along the centre. There was no crack. Before I left it, I thought 
the boiler was in such a state as to be capable of being worked to 
the pressure of 35 Ib. 

J. P. Rennoldson, South Sheilds, engine builder, after examining 
the piece of iron plate from the boiler, said: It appears to be 
rather hard, and pretty close in the grain. I would not call it 
good, but it is not bad iron. There is crystallisation in it. 

By Mr. Blackwell: If, after a violent explosion, it had been 
suddenly immersed in water, there would be a tendency to crystal 
lisation. The large plate is of fair average quality--many new 
ones are made of worse quality; and a boiler made of it I should 
think would stand a pressure of 35 Ib. with safety. There are two 
probable causes of the explosion; one from the safety valve not 
working, the next from deficiency of water, thus causing the plates 
to get heated below the brickwork, and consequently become weak. 
At the po nt of rupture there was a sign of overheating, and I think 
that the explosion commenced nearly half way along the west side 
from the fore end. 

By the foreman (Mr. Twizel): The loosened brick might tend to 
allow the fire to get to that part. 

By Wm. Wall: The boiler when new ought to have stood 
something like 230 lb. before it broke. Nobody can tell at what 
pressure it really did explode. I certainly think there has been 
over-pressure to this boiler. Two boilers exploded in a tug at 
Bristol in a manner similar to this, and it was generally admitted 
in that instance that the explosion occurred from over-pressure. 

Mr. William Waller, superintendent and chief inspector for the 
Northern Counties District of the London Mutual Boiler Insurance 
Company (Limited), then read the following report on the boiler 
explosion on the works of Messrs. Pow and Fawcus, North 
Shields : 

“This boiler was of the class known as the plain cylindrical egg- 
ended, and is said to have been made by Toward, of Newcastle, 
thirty-one years ago. It was constructed with the plates placed longi 
tudinally as was then the custom, and it was about 25ft. Gin, long 
and 6ft, din. or6ft. 4in. diameter, with nine platesin the circumference 
at the back end, and some of these now in appear to be the original 
plates put in when the boiler was made. The fittings or mountingson 
the boiler were as under, in the order named from the front : 
Steam stop-valve for the hammer-engine. 2. Safety-valve, the cap 
and weight being lost, but the lever is produced. 3, Union-joint for 
whistle or steam-gauge. 4. Manhole. 5. Float pillar and wire, 
the wire only remaining. 6. Feed-valve (produced) connected 
with the shop-engine. 7. Stop-valve for the shop-engine (pro 
duced), 8. Safety-valve, the cap and weight lost, and the lever 
broken off short. 

** Both steam stop-valves were shut down tight. Both safety 
valves were 34in. diameter, and the lever produced is graduated so 
that a 10 1b. weight would give 1 Ib. pressure at each din. of its length 
from the back or hinged centre, so that at the three notches, in 
which the weight had been recently, there would be respectively 
8lb., 91b., and 10 1b., so that if the last notch on the lever repre- 
sented 40 lb., the weight must have been nearly 40 Ib. (about 37 lb. ), 
but the weight said to have been seen by Johnson, the foreman, 
since the explosion, and described by him as being about Sin. 
diameter and 3\in. wide, would be from 501b, to 551b. The feed- 
valve produced is not self-closing, and when found was open 3)in. 
Mr. Scott got it taken off and opened, and was present when it 
was unscrewed and examined. This being open would allow the 
water from the boiler to pass back to the pump, and it is important 
to ascertain whether there was any outlet by which the water could 
escape. The steam gauge was found damaged since the explosion, 
without a glass or ring to hold the glass, and with the right-hand 
side of the case flattened as produced on the previous day of the 
inquest. This injury to the side does not appear to have affectecL 
the working parts, though the gauge was seriously out of order, for 
on having it tested, on Friday afternoon, against two standard 
gauges, with cold water, the following result was obtained : 

First TEs. 
Correct pressure by standards in pounds 0 10 20 30 40 59 60 
j § Pressure increased ..  .. 3 8 14 24 43 4045 
(Pressure reducer 310 20 il 
SECOND TEST. 

Correct pressure by standards in pounds 0 10 20 25 3 
§ Pressure increased... 3 614 
2 Pressure reduced .. 3 20 25 29 
The case of the gauge was then unscrewed and removed, and it 
was found to contain nearly a handful of coarse grit sand, part of 
which is produced, some remaining inside still, as the working parts 
were not interfered with, in order to allow further tests to be made 
if required, without its condition being altered. This gauge has 
evidently at some time been sent for adjustment, because the pointer 
instead of being fixed in the usual way, has been soldered on the 
pin. The gauge is marked Webster's Patent, and is the first seen 
either by myself or Mr. Watson’s men, who tested it for me. It 
works with a plate, spring-forked arm, and worm. The sand was 
caked on the case, and there was none similar to be seen on the 
works, so that the suggestion offers itself that this may have been 
an old gauge. The injury done to the case by the explosion cannot 
account for the presence of the sand, even if any such had been 
on the works. The gauge must have been fixed to the boiler some 
years after it was started, as steam-gauges were not introduced 
into this country till about 1848, and did not come into general use | 
for some years afterwards (I think about 1856). The boiler was | 
seated at right angles to the river, the firing end being to the 
south, the chimney to the north, the hammer-engine to the east, | 
and the shop-engine to the west of the boiler. The boiler has 
opened along the third seam, from the top on the left hand side, | 
and the rent began about 18in. behind the middle of its length, | 
and at one-third of its circumference, thus fully accounting for the | 
direction that it took, being upwards, sideways towards the east, | 
and a little forwards. There were no signs of any quantity of 
water having been ejected at the time of the explosion. To deter- 
mine the cause of the explosion it will be admitted that the rup- | 
ture took place from the internal force becoming greater than the | 
retaining power of the shell of the boiler; but as this does not | 
necessarily imply that there was an excessive pressure, or one 
much, if at all, above the usual working pressure, we must 
inquire whether there are other circumstances which may have 
tended to reduce the strength of the plates down to the point of 
the usual working pressure. First, then, is the suggestion already | 
made that the water may have been forced out through the 
open feed-valve; and there are marks both over the fire and on | 
two of the side plates which would favour the theory of there having | 
been a deficiency of water; and there was only one float to indicate 
the water-level, so that they may have contributed to further weaken 
the plates. Next, as to the plates themselves. The plate in which the 
rupture began appears to have been cracked for about eight inches 
along the outer plate of the seam, and the plate itself is altogether 
brittle. It is a matter for surprise that experienced boiler makers 








Gauge indicatec 





Gauge indicated 


| Mr. Williams, adjourned till next meeting. 


will continue to patch boilers to such an extent as in the present 
instance, and especially when they know, or ought to have ascer- 
tained, that the plates had reached the limits of age and endurance. 


| There are about twenty patcheson the bottom and sides of this 


boiler, of all sizes and shapes, and tending as much to weaken as to 
strengthen after fulfilling their first duty, that of holding water. 
To return to the steam pressure. It is clear that the boiler has not 
been worked at one uniform load, from the three notches in the 
lever being open and marked by recent use, and the safety valves 
could be altered to make them agree with the defective steam 
gauge, unless the weights have been moved from time to time, or 
extra weights added vo meet the demand for stezm on the works. 
My opinion, in the absence of proof as to shortness of water, is 
that there has been a pressyre beyond 351! upon the boiler, 
which was unsound and overpatched ; also that the steam gauge, 
being wrong, tended to deceive a looker-on, but that the engine- 
man ought to have relied upon his safety valves to regulate correctly 
the maximum pressure on his boiler, and not to have been misled 
by any steam gauge as to that maximum load. The feed valve not 
having a self-acting clack or keep valve was not safe or trust 

worthy. In conclusion, this explosion is due to the boiler having 
been worn out, and being still worked at an unfit pressure, es wel 

as, probably, to shortness of water.” 

Several other witnesses called at the request of Mr. Blackwell, 
were then examined on the matter contained in Mr. Waller's 
evidence, 

W. 8S. Vaughan, C.E., Newcastle, said: I have heard Mr. 
Waller's report, and think he has been extravagant in some of his 
conclusions, The gauge has been thrown a hundred yards into the 
mud of the river, and the internal arrangements would be destroyed. 
I defy anybody to test it after the explosion. The pieces shown are 
certainly not the best boiler plates, and they are very much crys 
tallised. The plates were quite capable of standing 351b. pressure. 
Judging from the appearance of the plate shown, I should say that 
it is not more than three or four years old. TIT cannot say that I 
have any certain opinion as to the explosion, but I believe it was 
owing to overheating on the west side of the boiler, and shortness 
of water. 

Robert John Marshall, engineer and boiler builder, said: T had 
a boiler in my works of the same diameter as this one. 1 had 
known it for twenty-five years, and how many years it had been 
there before that I cannot tell. I have tested it every year at 
100 lb. pressure with cold water. When I cut it up at the end of 
1872 it was of an equal thickness, and seemed as good asa new 
boiler. I should think this plate from the exploded boiler is from 
three to five years old. After an examination of the boiler I came 
to the conclusion that from some cause or other the seam on the 
west side, about L5in. below the ** saddle,” had become overheated. 
Getting hot, the steam tore through the rivet holes, which are 
always the weakest parts in boilers. I do not believe there is any 
gauge which, if thrown into the river, could be tested as this has 
been. Gauges are all made on the same principle. 

For the satisfaction of the jury Mr. Waller opened the gauge, 
and said that it was not at all injured internally, 

This was the whole of the evider 








The coroner, addressing the jury, said: The first question that 
you have to consider is what caused the deaths of thes persons, 
On that subject there can be no doubt. It was owing to this 


persons lost their lives. 


boiler explosion that these unfortunat 


But the most material question you have to consider, and if 
possible come to a conclusion upon, is Wheat has caused this ex 
plosion Y If you think itis one of those cireumstances where fair 
and reasonable precautions have been taken in working this boiler, 
and that notwithstanding the ordinary precautions this unfor 
tunate occurrence has happened, there can be no ene held respon 
sible in such a case. If, however, you think cither the owner 


caused the boiler to be used, or those h wing the hianagement of 
] 


it, to be worked, in such a manner as to have caused this explosion 


that is, with a culpable, careless disregard of consequences 
notwithstanding the character of the jx ix, it will be your duty 
to find them guilty of criminal respons The main ques 








tions are —What caused the explo ion? and, Is there ar y blame 
or criminal responsibility attaching to those who owned this 
boiler, or to those who had the management and control of it? 

The jury retired at seven o'clock, and after an absence of nearly 
one hour and a-half, returned to court with the following verdict : 

“That the deceased met their deaths by the explosion of a 
boiler on the 6th inst. at the works of Messrs. Pow and Faweus, 
Bull Ring, North Shields, and that such explosion was caused by 
the overheating of the said boiler. The jury is of opinion that the 
said boiler was too old and too much weakened by frequent repairs 
to be worked with safety without creater care than appears to 
have been exercised by the engineman.” 

The jury handed over their fees to a fund to which subscriptions 
are being made for the benetit of the bereaved. 


SouTH KENSINGTON Mvseum.—Visitors during the week ending 
January 16th:—On Monday, Tuesday, and Saturday, free, from 
10 a.m, to 10 p.m., Museum, 10,383; mercantile marine and other 
collections, 1027. On Wednesday, Thursday, and Friday, ad 
mission 6d., from 10 a.m, till 4 p.m., Museum, 1948; mercantile 
marine and other collections, 61. Total, 13,419. Average of 
corresponding week in former years, 15,021. Total from the 
opening of the Museum, 13,968,552. 

CLEVELAND INSTITUTION OF ENGINEERS.—The third meeting of 
the session was held in the Board-room of the Royal Exchange, on 
Monday evening, Mr. Thomas Wrightson, president, in the chair. 
After the list of new members had heen read by the secretary, the 
wesident invited discussion on Mr. M. Hutchinson's paper read at 
last meeting, ** On the Practical Objections to Reversing Rolling 
Mills for Plates, and a proposed Substitute.” In the discussion, 
Messrs. E. Williams, J. A. Jones, E. A. Jones, J. W. Willans, the 
President, and others took part. Mr. Hutchinson, the reader of 
this paper, not being present, the discussion was, on the motion of 
Mr. J. M. Oubridge 
then read a paper on ** The Construction of Foundries.” This 
caused a great deal of immediate discussion, but as all papers read 
are usually discussed at next meeting, this also was adjourned till 
next meeting. As Mr. Martin, of Stowbridge, is then to read a 
paper on the “‘ Galton Stove” for heating and ventilating houses, 
the next meeting promises to be a very interesting one. 

Pic Iron IN THE UNITED STATES.— Whatever may be the future 
of the pig iron market, it seems certain that it must be months 
before pig iron will reach a figure at which it will be remunerative 
to make it. We except of course those localities that are specially 
favoured in being near to the raw materials and also a market, and 
mean the average of furnaces in the country. There are a number 
of reasons for this belief. In the first place stocks on hand, 
including amounts at furnaces and in brokers’, speculators’, and 
consumers’ hands, are very large and at present increasing. What 
the result of the movement to reduce production, inaugurated at the 
late meeting in Philadelphia, will be, remains to be seen. Even if 
it is successful and the production is reduced one half, the only 
effect will be to reduce the production of anthracite iron. It will 





r 





| have little, if any effect on coke irons, as more than half the 


furnaces making this character of iron are already out of blast. It 
is also well known that a large number of furnaces that are now out 
of blast are already to blow. In Pittsburg, for example, of the five 
idle furnaces two are ready to be lighted, and the third is rapidly 
being put in order to blow. The same is true of other places. In 
a town near here where there are nine furnaces and but two blowing, 
the other seven are ready to go in. Now it is to be expected that 
these furnaces will blow in as soon as it will pay, and it will be 
the knowledge of this fact that will keep iron down, or if it should 
advance, the blowing of these furnaces will stock the market and 
iron will tumble again. However, there “ are chances and changes,” 
and the future is always uncertain, but this is the out-look, — 
American Manufacturer, 
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Iv our impression for Jan. 8th we suggested that tires should be 
forced on by hydraulic pressure. A correspondent, writing from 
Devonport, has acted promptly on the suggestion and designed the 
tire press which we illustrate above. We cannot do better than 
permit him to speak for himself, only adding that the press appears 
to us to be well designed and likely to perform its work very satis- 
factorily. ‘*Much,” writes our correspondent, ‘has been said since 
the accident of Christmas Eve with reference tothe breaking of the 
tire, and of the different modes of fastening them to the wheels. 
As no cure is so good as prevention, it will be the best policy to adopt 
a system for putting on the tires, the safety of which is to depend 


on the strength of the tire more than on any particular fastening. 
At present the plan most generally adopted is that of shrinking 
them on, but this seems rather an unsatisfactory way. If the 
tire be much less than the diameter of the wheel, the strain in con- 
tracting would be very great. <A tire 10ft. in circumference and 
having a tensile strain of 11°5 tons per square inch, equal to about 
one-half its ultimate tensile strength, would extend 1164 of an 
inch, so that in shrinking on tires the greatest care is necessary, or 
else they may be strained almost to the point of rupture. I think 
the most satisfactory way would be to turn or bore the tires toa tight 
fit and force them on by hydraulic pressure. If the circumference of 
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| the wheel be 10ft. and the circumference of the tire be ‘0437 of an 


inch less, and it be pressed on, it will have a strain of 4°5 tons per 
square inch, which would be quite safe; the usual fastening could 
still be employed. The drawing shows an arrangement for 
mutting on tires; any slight modification could be made to suit 
ocal circumstances. The bars AA are fitted with slots or open- 
ings that they may be brought nearer or put further from the 
centre, and the pieces B BBB can be changed for the larger 
wheels, There is an opening in the plate C to admit the axle, and 
by short temporary rails the wheels can be rolled into position.” 
The action of the press will be understood at a glanc2, 
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ON THE PRACTICAL OBJECTIONS TO REVERS- 
ING ROLLING MILLS FOR PLATES, AND A 
PROPOSED SUBSTITUTE.* 

By Mr. Epwarp Hvtcuinson, Darlington. 

It will, no doubt, be remembered that in his opening address 
last session, our then president pointed out in a most lucid manner 
the very intimate connection that exists between the science of 
engineering and certain other studies, both of a scientific and 
literary nature, which, as he very correctly said, form the essentials 
of a really good education, and without which success cannot be 
commanded or expected in any important sphere of usefulness. 
He called our attention to induction, or experimental ee, 
as one of the most important of these studies, and we learn from 
his remarks that all true engineers must be, either consciously or 
unconsciously, inductive philosophers, and that the more closely 
they study to follow the method of reasoning indicated, the greater, 
in all probability, will be their professional success. 

Taking, then, this valuable lesson to heart, let us first endeavour 
to ascertain experimentally on what ground the supposed objections 
to reversing rolling mills are based; and having done our best to 
collect and consider all the facts bearing upon the case, we may 
then, with the light thus thrown upon the subject, proceed to 
discuss the best means for remedying the evils which we think we 
have found to exist. Now, in reviewing what has already been 
written and said on this subject, I think we shall find that hitherto 
a tendency to begin at the wrong end has, to a considerable extent, 
manifested itself. Instead of following the true Baconian method, 
and founding theories upon experience and facts, a great deal of 
trouble has been taken and much ingenuity expended in endea- 
vouring to overcome evils the existence of which has pretty much 
been taken for granted. The consequence of this, I think, is, that 
the results have been of but little value, and at the present time, 
probably, the original plan of reversing machinery is doing as good 
or better work than any of its younger rivals, 

In the presidential address I have mentioned, it was estimated 
that in the Dark Ages some 30,000 unfortunate women were, in 
this country alone, condemned to suffer a horrible death for the 
supposed crime of having sold themselves to the devil, whilst no 
one ever troubled himself to consider whether such a transaction 
was practicable or not, or whether a customer could be found in 
any case. I think we shall find something very like this in the 

uestion now under consideration. In reversing rolling mills, the 
earful shock caused to the machinery by the process of reversing 
is the devil we have hitherto used our utmost endeavours to cast 
out ; and to lish this supposed desirable end innumerable 
schemes, many of them more or less calculated to remove the evil 
had it existed, have from time to time been proposed, adopted, and, 
it may be added, abandoned. 
e question arises—and is capable, I think, of only one answer 

—Is the e worth the powder and shot? A due amount of 

consideration will, I think, convince us that the magnitude of this 

evil has been immensely exaggerated, or at least that there exist 
evils which merit a much greater share of attention from those 
sted in the eng ing of ironworks. 

In a paper contributed by Mr. Jeremiah Head to the Iron and 
Steel Institute on an ingenious form of reversing crab, which had 
for one of its objects the elimination of shock, are to be found, 
perhaps, the only figures of any value—at least so far as my obser- 
vation goes—at present before the public, calculated to throw any 
light upon this part of our subject. The writer of this paper has, 
besides ascertaining important facts as to the power expended in 
rolling g plates, &c., also calculated the weight of the machinery 
suddenly put in motion by the reversing process. Having, how- 
ever, thus far pursued the right method, an important link, as it 
seems to me, is wanting in his chain of arguments. Instead of 
pausing to consider what power is requisite to overcome suddenly 
the inertia of the parts at rest, and comparing this with the power 
expended in actuall, oo! a plate, the writer seems to jump to 
the conclusion that the shock must be so great as to merit prompt 
and special attention, and treats it as if it were, if not the only, at 
least the most im: t objection to reversing machinery. 

conv speaking, we may take the weight of shafts, crabs, &c., 
sudd 
plate 





Paes 





put in motion, as from 8 to 10 tons in an ordinary sized 
; and if we take the mean diameter at 12in., and the 
number of revolutions as peg br! minute, we have this weight 
suddenly put into motion at the speed of about a mile an hour, 
It will give us a pretty good idea of the shock thus caused to the 
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which first comes into contact with the clutch, is alone sufficient 
to overcome the inertia of the parts at rest, and that no extra 
strain worth speaking of is caused to the other parts of the ma- 
chinery, i.¢., the other spur-wheels, engine, &c., by the reversing 
process, Anyone may convince himself that the engine sustains 
no shock by watching the pee which makes no sign on the 
applieation of the clutch, but which falls the moment a piece of 
iron is put through the rolls. It may be granted that the shock 
acts mischievously in shaking nuts and cottars loose, which may in 
turn lead to more serious damage ; but this is a matter which may 
be remedied by simpler mean than those which have been suggested, 
even if we grant that these would answer the purpose. My con- 
victions on this head are fully borne out by observation and prac- 
tice. I have seen many breakdowns in reversing mills, but they in- 
variably occurred in consequence of some accident or abnormal 
strain upon the machinery, whilst the iron was passing through the 
rolls, and I never knew of one which could be even indirectly 
traced to the effects of the shock caused by the reversing process. 
The teeth of the clutch themselves do not travel faster than about 
180ft. per minute, and any machinery liable to be damaged by the 
slight shock thus caused is totally unfit to stand even the normal 
strain caused by rolling an ordinary plate, but which strain is often 
enormously aggravated by unavoidable accidents. If, then, we do 
not allow that the shock difficulty is an insuperable objection to 
reversing rolling mills, or even a serious drawback thereto, in what 
respect is it found that mills with this appliance compare dis- 
advantageously with those of the old kind? First, on account 
of their increased prime cost ; secondly, on account of their multi- 
plicity of parts, and their increased liability to derangement con- 


working. As the first and last objections are much more than 
counterbalanced by the increase in output, we may summarise our 
objections thus :—The gearing is too ane and complicated for 
its purpose ; its character and surroundings are such as to render it 
particularly liable to derangement, and it is so constructed that an 
accident to any part not only causes a complete suspension of work, 
but frequently also extensive and costly repairs and great loss of 
time. We want something more simple, less liable to derangement, 


any one part may be promptly remedied, and at less cost than at 
present is possible. Probably few mill owners or managers fully 
realise the cost of stoppages. If it were ible correctly to esti- 
mate it, I should not be surprised to find that, in times when an 
average profit is to be made on the manufacture of plates, standing 
on the Monday ery shift is about equivalent to sinking half a 
week’s profit, whilst it would perhaps be impossible to work at 
a prcfit a mill which never started till the Tuesday night. 
This, however, bears only indirectly on the subject. 

Besides the objections to reversing rolling mills, as at present in 
use, there is another and special one, inseparable from the reversing 
action, i.¢., the double wear upon the bosses, spindles, &c., which 
do not in practice wear more than half as long as those in a mill 
revolving always in the same direction. 

It is hardly worth while to describe in detail the various 
arrangements of wheels, shafting, &c., by means of which 
two spur wheelsare made to revolve in opposite directions 
upon a shaft; and how motion is given to the shaft by means 
of a crab sliding between them, and engaging, by means of 
claw teeth, whichever spur-wheel is required to move the shaft 
in the direction desired. They are all open, more or less, to the 
objections before indicated. At any moment the failure of a single 
tooth in five or six spur wheels may bring such prompt destruction 
upon the whole unwieldy and costly fabric as may cost hundreds 
of pounds to repair, and as much more in loss of time and profit. 
The unobserv sg | of a nut, or alittle settling of the 
foundation, may bring, and often has brought about, a like result 
without a moment’s w: , and in a way which no human fore- 





sight apparently could have prevented. ven the ordinary wear 
and tear constitutes a very objectionable feature. Every year or 





two some at least of the wheels will be found to be so much worn 
as to be unsafe, and a tedious and costly stoppage is absolutely 
necessary. 

If, however, reversing mills must be made, the first care should 


be given to foundations. No after care or skill will compensate for 
inattention to this point. In order to make the machinery as self- 


contained as possible, the most experienced millwrights trust to 
heavy timber framing, or silling as they term it. This isa very good 
plan, but I am inclined tothink that all machinery of this kind would 
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practical purposes, assume that the momentum of the spur-wheel, 
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, 
| tion which have sometimes been proposed, does not in any 
| appreciable degree help us out of the difficulty. On the other 
| hand, from the simple fact of their increasing rather than 
diminishing the number of working parts, we are rather worse off 
than we were before. 

The great difficulty in applying experimental philosophy to mat 
ters of this kind consists, of course, in the circumstance of our 
inability to make more than a few complete experiments. No one 
can be building mills every day, trying first one plan and then 
another until finally he hits upon the very best thing ; and the 
question is settled by the survival of the fittest. Most of us have 
only one or two chances, and all we can do is to compare, as best 
we may, the result of the experience of others with that of our 
own. 

This is the difficulty I experience in casting about for a substitute 
for what I cannot but consider as a clumsy contrivance, when I 
| regard the simplicity of the operation which it has for its object. 
| No doubt, it will be held by some that the question has already been 


solved, and the merits of mills in which the engine reverses, thus 
avoiding the use of wheels and crabs altogether, will be fully 
pointed out. The three-high-roll system, will also, no doubt, have 
its advocates. I am sorry that, having had no experience of either 
the one system or the other, I can only speak of them in a general 
and cursory way. I never could see any great objection to reversing 
| the engines, except that a somewhat more costly engine is necessary, 
and that it cannot well be applied to most existing mills; but it has 
certainly struck me as a strange perversion of engineering skill 
| to introduce spur wheels after all into an arrangement of this 
| kind. Iam totally at a loss to conceive what possible advantage 
is expected to result from running the engine three times as fast as 
the mill, and reversing the former spur wheels, and all at say 8 
revolutions per minute, when 28 would have done just as well. 
Ramsbottom’s mills have been built on this plan. There is also 
one at Seraing, and they are probably in use elsewhere. I know 
but little of their working, but should expect they will give nearly 
as much trouble as the old-fashioned reversing mills. At Seraing, 
I believe,-it is not intended to apply it to a large new Bessemer 
| steel rail mill now in course of construction, which is to be a pull- 
over mill, with some power lift behind the rolls, These lifts are 
| used more generally in Belgium than in this country, and some of 
| them may well merit our attention. 
As the three-high-roll, as applied to plate-rolling, has been fairly 
| tried at several works in this district, I will not presume to express 
an opinion on its merits or otherwise further than to say that, in 
oint of productive power, no three-high mill in this country at least 
=“ I believe, ever yet rivalled the ordinary reversing mill of equal 
| size. What other advantages it may have, I am not prepared to say. 
The plan I have now to propose possesses but little, if any, merit, 
regerded as an original idea. Itis simply an adaptation of Brown’s 
reciprocal mill to plate rolling. But I do not think that its real 
or intrinsic merit is any the less on this account. Rather the 
contrary. For often, when we are satisfied to take a single step at 
a time, and that perhaps, a very short one, we make more real pro- 
gress than when we endeavour to witch the world with daring feats 
of engineering skill, and by a single leap to rid ourselves of all the 
difficulties attending our primary condition. 

The only novel element in this arrangement of rolls is 
one consequent upon its application to plate-rolling. Before 
the plate, having been once through the rolls, can —~ back 
again, the front rolls must open sufficiently to allow of the pile to 
pass freely through. But, perhaps, it will be better to describe the 
arrangement, and the action of the rolls throughout. Fig. 1 repre- 
sents a section, &c., of the soft or grain rolls of a plate-mill, and 
Fig. 2 enlarged details of same. Instead of a single pair of rolls, 
there are two pairs, as in Brown’s mill, caused by a double pinion 
arrangement to revolve in opposite directions. By means of a 
double wedge action G, Fig. 2, the bottom rolls are caused to rie 
or fall about 3in. or 4in. That is, when one roll is up the other is 
down and vice versd. This oe. is actuated by a steam cylinder, 
hydraulic ram, or even by hand, as, of course, it is moved only 
when the pile is clear of the rolls, and the wedge has only the 
weight of the roll itself to lift. The sliding roll chocks E F bear 
upon a flat place in the wedge, which place would no doubt 

ily become slightly indented, or, if found advantageous, a 
little recess might be formed to prevent the possibility of the wedge 
slipping. When the pile is brought to the rolls on the side, and in 
the direction indicated by the arrow, roll C is lowered, and roll D 
raised into working position. The piece is then thrown on the 
roller J, Fig. 1, which is constantly moving in a forward direction, 
and carried through the first pair of rolls, The back ones then grip 
it in the ordinary way, after which, the process, by means of the 
wedge, is instantly reversed. It will be observed that the guards 
are so formed as not to fall the full distance when the roll drops, 
but only so far as to allow the pile to clear the —— a little; so 
that the pile touches neither the nor the bottom roll, but 
passes freely through. This is accomplished by the use of sliding 
props K K, Fig. 1, The screws, of course, adjust the position of 
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the rolls in theordinary way, except that, as their relative position 
will have to be kept exactly the same, it is proposed to 
work all four screws together, by means of worm or bevel wheels, 
merely, in this respect, extending the use of an existing arrange- 
ment. I should here say that it is intended to apply this plan to 
the soft or grain rolls only. Possibly there might 4 some diffi- 
culty in adapting it to the finishing process, as it would not be eas 
always to preserve the relative distances between the rolls with 
the necessary exactness; although, very likely, this might be 
overcome. 

The advantages I should expect to result from the use of this 
arrangement would be as follow : -It could easily be applied to any 
existing mill. and if not found to auswer, the housings, rolls, 
pinions, would be available for use in the ordinary way, and, 


with the exceptions of the housings, would be of the ordinary | 


kind. 

If the plan was found to answer, more iron could be rolled than 
in a reversing mill, as the quantity is frequently limited by the 
temperature of the rolls, which would evidently in this mill be 
lower for the sume quantity of iron passed through than would be 
the case in any other form of single mill. 

But the chief advantage, supposing of course the quantity of 
plates rolled to be equally large, would be in the simplicity of its 
construction, There is no part that could not be replaced or re- 
paired in an hour or two; nothing of unusual weight; no extra 
fitting : in fact, [ should expect that the repairs would be less, if 
anything, than in an ordinary mill always working in the same 


direction. Even the crabman’s wages would be saved, as thie | 


wedge could be worked by the man or the boy who adjusted the 
screws, 

A few objections naturally suggest themselves. It may be sail 
that a rough pile from tie furnace, which should be compressed 
Yin. or 3in., the first time it passed through the rolls would not be 
found to slip through the first pair, without catching anything, 
as easily as it may be represented doing. But the pile should not 
be brought to the grain rolls in this state; and those mill 
mangers who have not yet attained to the refinement of blooming 
rolls should study the merits of these before going any further. 

Then it may be said that it would be found impracticable to 
preserve a uniform distance between the two pairs of rolls, As 
before stated, this might be so in the finishing rolls, but in the soft 
rolls, where 3!; of an inch is uniniportant, no such difficulty, I 
think, would present itself. ‘The pinions, it may be thought, 
would be likely te fail, as, in the back direction, all the power 
required in rolling would be transmitted through them. I think, 
however, this would only be a question of making broader teeth, 
even if this was found to be necessary. <A tooth, say 2ft. broad, 
and a proper form of housing, would stand any strain likely to be 
developed. 

With regard to the finishing rolls, I believe, although there is 
much to be said on both rides, that, on the whole, no great 
benefit arises from reversing, and this opinion is endorsed by 
the able manager of the Skerne Mills, who always has 
the iron pulled over in the finishing process. There may 
be differences of opinion as to its effeets upon the fibre of 
the iron, but the necessity of having a skilled roller behind 
as well as before the rolls, and the extra wear and tear of the ma- 
chinery are serious objections, besides which there is not nearly so 
great a resulting advantage as in the case of the soft rolls. I 
think, however, some simple contrivance could be devised for ele- 
vating the plate, and at the same time accelerating its progress 
towards the front of the rolls, whereby the bogey men’s labour 
could be lessened, and a considerable saving of time effected. In 
3elgium various systems of lifting gear are in use, all more or less 
useful, I should imagine: and I can only account for their non- 
existence in this country in the same way as we may account for 
the perpetuation of many an antiquated custom or clumsy piece 
of mechanism still used in the manufacture of iron. Uniform 





wage rates and trades’ regulations stitle invention, and throw cold | 


water on every attempt at improvement. There is no inducement 
to study economy in labour; the same rate per ton must be paid 
after all. 

In conclusion, I should like to call attention to the possible 
merits of the arrangements shown ia Fig. 3. This plan, which has, 
as Tam aware, been tried in Wales, and perhaps elesewhere, gets 
over the necessity of dropping the roll, but, on the other hand, re- 
quires some appliance for lifting the plate to the level of the back 
pair of rolls, 1 am rather disposed to think the best means of 
accomplishing this end would be to lift the bogey —bogey man and 
everything—to the required height. L, Fig. 3, shows a portion of 
the floor sutticiently large, caused by any of the half-dozen arrange- 
ments which will at once suggest themselves to the mechanically 
inventive mind, to rise and fall the required height. On the draw- 
ing this movable portion of the tloor is shown in its elevated posi- 
tion, Although I do not think this plan so good a one as that first 
proposed, still it is difficult to see why as much iron should not be 
got through the rolls as in the case of a reversing mill; and the 
wear and tear, and the cost of the delays would, no doubt, be 
much less, 





THE CHEMICAL SOCIETY. 
Thursday, 14th January, 1875. 
Professor OpLING, F.R.S., President, in the Chair. 

THE visitors having been announced, and the minutes of the pre- 
ceding meeting read and signed, Messrs. D. Bendix, J. A. Kendall, 
T. Wiltshire, Ff. G. Harman, and John Young, were formally 
admitted as Fellows of the Society. The names read for the first 
time were those of Messrs. H. J. Yeld, H. Shepheard, J. W. 
Thomas, A. Madge, W. Saise, J. Sanders Merry, W. J. Lancaster, 
and C. C, Connar, There were no Fellows elected at this 
meeting. 

The first paper, ‘‘On the Action of the Organic Acids and their 
Anhydrides on the Natural Alkaloids,” Part IIL, by G. 
Beckett and C, R. A. Wright, D. Se., was read by the latter. 
The authors find that the action of acetic anhydride on dicodeine 
and tetracodeine yields tetracetyl dicodeine, C,, Hy (C2 H; O,) 
N, Ow, and octacetyltetracodeine Cis Higo (C2 Hs O)s Ny On. 
These bases are both amorphous, but the hydrochloride of the 
former is crystalline, while the basic character of the latter is very 
feeble. Tetramorphine yields with acetic anhydride a product 
resembling that obtained from tetracodeine. ‘The action of acetic 
acid on anhydrous morphine gives rise to three isomeric 
diacetylmorphines #, 8, and ¥. The first and last are crystalline, 
and form crystalline nydrochlorides, whilst the 8 compound does 
not. The # diacetylmorphine is found only in very small quan- 
tity. The authors have submitted the various diaceytl, butyryl, 
and benzoyl derivatives of codeine and morphine, which they have 
discovered, to the action of ethyl iodide, and find that in each case 
they unite with 2 (, H; I forming compounds, which in many 
instances are crystalline, The action of sodium ethylate on 
diacetylcodeine does not give rise to ethylated codeine, but codeine 
is reproduced, and more or less polymerised to tetracodeine. A 
similar resutt was obtained with tetracetylmorphine. 

The President, in thanking the authors, remarked that the com- 
munication opened out several points of considerable interest, such 
as the influence of particular substances in inducing polymerisa- 
tion, and the feeble basic characters of the polymerides described, 
which was in accordance with the general experience that bodies 
of higher molecular weights exhibit less strongly marked chemical 
properties. 

Dr, Debus asked the author how he knew that the amorphous 
6 diacetylmorphine was a distinct substance, and not either @ or ¥ 
diacetylmorphine or a mixture of the two rendered uncrystallisable 
by the presence of colouring matter or other impurity. 

_ Dr. Wright replied that from the known properties of morphine 
six ee compounds were possible, an that the a dia- 
cetylmorphine was applied to a certain product obtained in a cer- 
tain manner. As it was not crystalline, he was, of course, unable 
te state positively whether it was homogeneous or not, 


The next communication was a ‘‘ Note on the Effect of Passing 
the Mixed Vapours of Carbon Bisulphide and Alcohol over Red- 
hot Copper,” by Mr. T. Carnelly. The author thought it possible 
by this means normal pentane might be formed, but it was found 

| that the products consisted of ethylene, acetylene, methane, 
| hydrogen, and carbon oxysulphide, but that neither sulphuretted 
‘hydrogen nor sulphurous anhydride was produced. With the 
exception of the carbon oxysulphide, therefore, the same result 
- obtained as when alcohol vapour is passed through a redhot 
tube. 

Dr. Odling having thanked the author in the name of the 
Society, 

Dr. H. E. Armstrong made a communication ‘On the Iodo- 
phenols,” being ** No. XVII. from the Laboratory of the London 
Institution.” He finds that Bursch’s statement that iodonitro- 
phenol from the non-volatile nitrophenol melts at 154 deg., is not 
correct. Kérner’s original description of the compound is, how- 
ever, accurate. The volatile nitrophenol yields not only two 
isomeric iodonitrophenols when acted on by iodine and mercuric 
oxide as Bursch states, but at the same time diiodonitrophenol is 
produced, and a certain amount of the nitrophenol remains 
wnattacked. The author has as yet only isolated Bursch’s « 
iodonitrophenol in the pure state. It forms orange red prisms 
| which melt at 109 deg., and not at 90 deg. to 91 deg. The potas- 
| sium derivative crystallises in garnet red rhombic plates, which 
| become of a brilliant scarlet when rendered anhydrous. According 
| to Bursch it forms red needles. 

The author has also repeated his experiments on the action of 
bromine on # dinitrophenol. He finds that when the latter is 
heated with bromine and water, he invariably obtains the bromo- 
| dinitrophenol melting at 116 deg., but on gently heating the 
dinitrophenol dissolved in glacial acetic acid with excess of 
bromine, in one instance, he obtained Kérner’s bromodinitrophenol 
melting at 75°35 deg. In another experiment where the mixture 
was heated nearly to its boiling point for several hours it gave the 
compound melting at 116 deg. It would seem, therefore, that the 
compound of lower melting point is capable of undergoing conver- 
sion into the isomeride of higher melting point. 
| The President said they must all have felt gratified to hear the 
| results of Dr. Armstrong’s careful work in differentiating these 
isomeric bodies, illustrated as it was by such beautiful specimens. 

Dr. Debus remarked that he had felt great pleasure in seeing 
the great care taken in establishing the results which the author 
had brought before the Society. It was perhaps needless to say 
that the position assumed for the various elements in these sub- 
stitution compounds was merely provisional. In the two iodo- 
nitrophenols obtained from the orthonitrophenol the author had 
placed the iodine, in the one case, in the position 5, and in the 
other in the position 4; the NOe being 1. He thought it was not 
sufficiently recognised that this position was merely provisional. 

Dr. Armstrong replied that he quite agreed with Dr. Debus 
that the system was provisional, but it must be remembered that 
it was an established fact that chlorine, bromine, and iodine behave 
similarly, at least with regard to the position these elements 
occupy in the compound. If it be assumed, for instance, that in 
the volatile nitrophenol the position of the OH and NOg growps is 
1, 2:, and that in the non-volatile one it is li 4), since methods are 
known by which it is possible to replace the NOs by Cl, and thus 
convert them into aaede, these will likewise be 1, 2, and 
ll 4, 

If we nitrate parachlorophenol 11 41, we obtain a chloronitro- 
phenol identical with that formed by chlorinating the orthonitro- 
phenol 1, 21; we conclude, therefore, that in the new substance the 
groups OH, NO,. and Cl occupy the positions 11 21 4: respectively. 
In a similar manner the other derivatives may be traced out. 

The meeting was finally adjourned until Thursday, February 4. 








THE Union RAILWAY CARRIAGE AND Wacon Co,, Limitep,.—A 
company is being formed under the preceding title, in order to pur- 
chase the Union Railway Carriage Works at Chorley, in Lancashire, 
and to carry on the works, The capital is £200,000 in £20 shares. 
A good board of directors appears to have been formed, and the 
enterprise seems to be quite legitimate and worth attention. 

“Hixts To YounG ENGINEERS.”-—Such is the title of a very 
interesting little work by Mr. J. W. Wilson, C.E., Principal of the 
Crystal Palace School of Practical Engineering, and published by 
Messrs. Spon of Charing Cross. © Mr. Wilson's brochure is an ex- 
cellent illustration of the proverb that ‘* Good gear goes into little 
bulk.” It is manifestly the work of a thoroughly practical 
man, who is a master of his subject. It contains, in small 
compass, much valuable advice given in a terse, homely way. It 
touches in parts what may be called the romance of engineering, 
and gives counsel in a straightforward, perfectly intelligible manner, 
that loses nothing from the vein of waggery that makes the 
“hints” very pleasant reading. 


SHIPBUILDING AT Deptrorp.—There is now no probability that 
the Royal Dockyard at Deptford can ever be re-converted to its 
former uses, much though many of the inhabitants desire this. 
It is satisfactory to know that shipbuilding has not quite disap- 
peared from the locality, and that one firm at least is conducting 
an extensive and apparently prosperous business in shipbuilding 

| and converting. Messrs. W. {Walker and Co., of Deptford Green, 
are at present employing about 700 men, and have now in their 
yard and docks three vessels building, one converting, and three 
undergoing extensive repairs. Of the first class are two paddle 
steamers for Brazil, one of which, the Rio Grande, is to be launched 
in a fortnight. These vessels are built on the Carvalho lines. 
| They are flat-bottomed at the bow, and have no keel. The advan- 
tages claimed from this peculiar form are, amongst others, increased 
| space for cargo, greater buoyancy, and less displacement. Their 
| buttock lines rise from stem to stern. These twin steamers are 


H. each 250ft. long, 31ft. beam, with 19ft. depth of hold. They are 


| 1200 tons, builders’ measurement, and are to be propelled by pairs 
| of compound oscillating engines, of 1200-horse power indicated, by 

Messrs. Maudslay, Sons, and Field. They are expected to make 
| about thirteen knots an hour. Each steamer is fitted for eighty 
| cabin passengers aft, and 200 steerage passengers forward. The 
| keel—or rather the first plates—of the Rio Grande were laid on the 
1st September last. These vessels are intended to ply between 
Rio de Janeiro and Monte Video, calling at Porto Alegre, Santos, 
and other intermediate ports. Messrs. Walker and Co. are also at 
present converting the screw steamer Oneida, formerly of the West 
India Mail Packet Company, and line, into a sailing vessel. The 
Oneida is 320ft. long, with 39ft. beam, and will be the longest 
vessel afloat under canvas. The removal of the engines and boilers 
provides, of course, greatly increased space for cargo. The conver- 
sion, which is being made under the inspection of a Lloyd’s surveyor, 
includes the fixing of stringer plates 62in. broad, of Qin. iron, all 
around the deck. There will be an amidships house, with galley, 
donkey boiler, and accommodation for petty officers. These will 
be erected upon a brick floor resting upon iron plates. Aft there 
will be a ‘* Liverpool house ” for the jation of the captain, 
officers, and a few passengers. The works on the Oneida are 
rapidly approaching completion. The ships under repair for 
damages sustained from collisions or stress of weather are the 
Coomassie and Galatz steamers, and the brig Morning Star. 
important improvement is being effected upon Messrs. Walker’s 
spacious dry dock, which has been deepened by about 6ft. The 
bottom of the dock is laid with a bed of concrete 2ft. thick, 
with balks of timber 16in. square and flush with the concrete, 
placed across the dock at intervals of about 12ft. When completed 
this will be one of the largest and best-finished dry docks on the 
Thames. There is a recess on one side at the inner end large 
enough to receive a vessel of considerable size without encroaching 
upon the main area, The entrance is closed by a caisson. The 
dock is 420ft. long by 60ft. wide. This will be one of the largest 
docks in England when completed, and recent experience has proved 
that it was much wanted, 











LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our corre- 
spondents. ) 


DRAIN PIPES, 


Sir,—We are much obliged to Mr. Phillips for his vindication of 
the superior strength and impermeability of southern stoneware 
drain pipes, as compared with those manufactured of the fire- 
clay found in the North of England. We cannot, however, admit 
that drain pipes can be made of Portland cement to equal stone- 
ware pipes in impermeability, strength, or durability; and we 
shall be glad to submit the pipes manufactured by us to any fair 
comparative test as regards their capability of resisting either 
internal or external pressure. JAMES STIFF AND Sons. 





THE LIERNUR SYSTEM. 

Sir,—As the representative in this country of the Liernur 
system, I hope you will allow me to reply to some of the remarks 
made in your article upon the subject in your issue of 8th inst. 
While recognising fully the tone of kindly criticism that pervaded 
the whole article, Iam sure you will permit me to take exception 
to one or two statements which might alarm any town council that 
thought of adopting the system. 

You feared that the cost of introducing the pneumatic system 
was an insurmountable objection, but admitted that against this 
may be set the proceeds of the sale of poudrette. Now unless we 
find out what the proceeds of the poudrette may reasonably 
amount to it is impossible to judge as to the cost of the system ; 
for cost, as I understand it, is, properly speaking, not the capital 
cost of construction, but the annual burden that falls upon the rate- 
payers by reason of the receipts being less than the combined 
interest on the capital and the working expenses. If you agree 
with me in these premises, then I proceed to say that the cost of 
the system is no objection to its introduction, because it costs 
nothing to the ratepayer under even only moderately favourable 
circumstances. In other words, I maintain that the income to be 
derived is at least sufficient to pay both annual expenses and 
interest, a statement never made on behalf of any other executed 
sewage system. The poudrette, to quote your own words, “* un- 
doubtedly contains all the valuable elements of town refuse for 
the purpose of manure.” Now that derivable from the human 
being alone is estimated by the best authorities at 10s. per head 
per annum, but then in Captain Liernur’s system you have to add 
the manurial value, which is considerable, of the kitchen-sink refuse. 

Taking, however, the lower value of 10s. per head per annum, 
we would have in a population of 100,000 a gross revenue of 
£50,000 a year. Against thissthere would be a charge for working 
expenses, repairs, and renewal of machinery. From experience, 
and supposing the town to have the moderate average density of 
75 people to the acre, there will be considerably under £13,000, 
which would leave no less than £37,000 to pay interest on the 
capital of construction. This at 5 per cent. would cover a cost of 
£740,000. Now the probable cost would be only £300,000, or say 
as an extreme even £400,000. 

It follows, therefore, that not only would the system cost 
nothing to the ratepayers, but that it would enable them either to 
spend upon other works £440,000 to £540,000, also without creat- 
ing any burden, or to reduce the present taxation by the interest 
on that sum. There are some towns the density of whose popula- 
tion is much greater than 75 per acre. In places like Liverpool, 
Manchester, and Glasgow, you get from 200 to 500 per acre, and 
yet the cost of laying down the system is practically the same per 
acre, while the receipts from the manure are enormously increased, 
The more serious objection as to the alterations required in the 
houses to which you allude becomes very small when closely looked 
into. It is no more serious than having a closet under repair for 
a day or two, And it must be remembered that Captain Liernur 
allows water-closets of his own improved non-wasting character, 
which renders very little alteration in pipes necessary. If you 
were to see the plans of any executed works you would see how 
great skill is shown in getting at the closets from the back of the 
house, and never bringing the pipes through the house at all, the 
connection with the street being made where a suitable open space 
occurs. You may thus have a dozen closets drained from the 
back, and with only one connection with the street. 

Your fear that the closets without water may prove objection 
able and offensive, and even dangerous in case of infectious 
diseases, is, as you make allowance for its being, theoretical only. 
The evidence of several deputations from English sanitary authori- 
ties is that the Liernur closet without water is less offensive than 
the English water-closet. This is marvellous, but true, as from 
the moment of deposit it is simply impossible, on account of the 
simple but ingenious arrangements, that any emanation from excre- 
ment can get into the closet chamber ; and the fact of the excre- 
ment being kept in air-tight iron pipes until converted into 
poudrette shows that it is impossible that either the air or the soil 
can be contaminated. Now, remember that both irrigation and 
precipitation leave the evils in the town untouched ; they leave the 
air in streets and houses contaminated and the soil polluted, and 
even then only partially do the work for which they are wanted. 
It is in view of this that all the twelve medical inspectors of 
Holland, in their report to the Minister of the Interior, say: ‘‘The 
Liernur system is, from a sanitary point of view, and also as to 
convenience for the inhabitants of the houses, without doubt the 
best of all systems hitherto known.” And hence the senior of these 
inspectors says: ‘*‘ No matter, therefore, how infectious the excretra 
may have been, their power to work evil is stopped for ever.” In 
Leyden, for instance, the quarter where the system is in operation, 
was formerly noted for typhoid and typhus ; now these diseases 
have disappeared entirely, and the same evidence is given elsewhere. 

Allow me to correct your notion that no water-seal is possible. 
In the Liernur pipes from the house there are at least four or five 
fluid seals during all the twenty-four hours, except for the minute 
the vacuum power is in operation, during which air is, of course, 
simply drawn in. The moment after the fluid-seals settle down 
anew as good asever. Even if there were no seal, however, no gas, 
as said before, could get out of the pipes into the houses, In 
towns that are sewered already, Captain Liernur would not lay his 
sub-soil drainage, as you seem to think, and you are wrong in 
ascribing to him the Pettenkoffer theory of a high subsoil water. 
Captain Liernur advocates not only a low state of subsoil water, 
that is at its lowest natural level, but would keep it there and pre- 
vent that fluctuation which is proved by the medical records on the 
Continent, not by Captain Lienur’s discoveries, to be bad for 
health. There are severa) ther points I should like to notice, but 
am afraid of taking up tco much of your space. 

With regard to your expression of surprise that the Liernur 
system has not yet been tried in this country, allow me to remark 
that I believe I was the first Englishman to examine into its merits 
and personally to inspect it, that was in 1873; and until I begun 
advocating it some seven months ago, the system as it present exists 
was practically own in Great Britain. I do feel that my exer- 
tions have been rewarded, in so far that, as youremark, it 1s now 
exciting a great amount of attention all over the country, and I 
have little doubt of its being adopted by several towns, at any 
rate on a trial scale. I med add that many of our most eminent 
sanitary and engineering authorities openly state that in their con- 
viction the a system is the long-sought-for peeray = of the 

t se roblem. AM SCOTT. 
1, Grebe House, London, Jan, 18th. 





PATCHED BOILERS, 

S1r,—Your able article in last week's ENGINEER under this 
heading deserves the thanks of all interested in the extension of 
the use of steam, ag well as the general public, who, alas, seem to 
think but little of the risks they run, as pointed out by you, from 
pent-up steam under their feet and around them, until, as in the 
recent cases named, at Sheffield and North Shields, public indigna- 
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tion is suddenly aroused, and boiler-owners become aware of the 
responsibility attaching to them. 

It does seem strange that the law takes nc cognisance of boilers, 
however bad they may be known to be ; and the only remedy that 
a man has against his neighbour is to bind him, and his boiler, to 
keep the peace and not explode ; this was done at Bradford some 
four or five years ago, and is the only case within my knowledge of 
any remedy being given by the law for anticipated evil from steam 
boilers. I heard of another case where two enginemen refused to 
work the boiler any longer, as they said it was unsafe, and were 
committed to prison for neglecting tieir work; the boiler did 
burst, and as the owner had been able to convict the enginemen, he 
must have been able to adduce evidence as to the boiler being safe, 
evidence which was refuted at a later date by the strongest proof. 
So here the question as to the knowledge of the owner, sufficient 
to make him liable, would have been answered in favour of the 
user, as he had not only believed it safe himself, but had persuaded 
the magistrates also that it was so. So much for criminal liability. 
Next as to your suggestion as to inspectors with compulsory 
powers. Iam fully convinced that nothing short of this will ever 
meet the case ; there must be men to whom the workman can in 
confidence confide his doubts, the neighbour his alarms, who 
shall advise with the manufacturer as well as the engine tenter, 
check patching worn-out boilers, and prevent any but good and 
safe boilers being put to work at proper pressure. Much good has 
been done by insurance companies and their inspection, but the 
will not insure my property against damage by my neighbour's 
boiler, because they have no control over it. Neither will they 
iake an old boiler and assist to work it down to its natural end ; 
they limit their operations to the new safe ones, for profit, leaving 
the wreck-list to be swelled by those which will not place a debit in 
their books. 

Legislation on the subject was tried some four years ago, a com- 
mittee of the House of Commons was appointed on the motion 
of Mr. Hick, M.P. for Bolton, on a statement that as many lives 
were lost annually by boiler explosions as by railway accidents ; 
but there had been some misunderstanding in the prompting of 
Mr. Fletcher, of the Steam Users’ Association, wie was very 
active at that time in the movement for legislation. With the 
report of the committee the matter seems to have gone to rest ; but 
what was then necessary is no less so now; the difficulty then was 
the means of prevention, and these you have clearly defined. We 
want districts and inspectors, competent men acting with the 
coroners, and through them, so that in all cases of explosion the 
coroner shall hold in his possession the record of the boiler, if there 
be any, and so throw the onus of proof upon the boiler owner. 
This is urgently needed at once, and the sooner it is urged upon 
the Government to give the thing a fair trial the better will be 
the result. . 

[ am told that a certain engineer whose name has been recently 
hefore the public in connection with a boiler explosion is now 
working one in his own place, not three-sixteenths of an inch thick, 
and that he knows it. I hear of another steam user with two 
boilers, both unsafe, who will continue them at work, though told 
by the men that they are afraid of them. There is another with 
three boilers which may be worked carefully till new ones are 
ready, or till a time named, but the manager is afraid of them, and 
will not accept the responsibility ; it is further whispered that it 
is intended to work them for a considerable time longer than 
was originally intended. I have lately heard of a small boiler in a 
dwelling-house—for a lathe—-without water gauge or pump, the town 
pressure, when on, being sufficient to fill up, and the time being 
guessed at sufficiently near. Examples like these might be multi- 
plied if necessary. But there is no use crying where are the 
Police ? 

I think that the first step in this matter should come from the 
Government, and would ask you to urge it strongly for adoption 
at once, either permanently or as an éxperiment. S0ILER, 

Middlesbrough, January 18th. 








MEANS OF SAVING LIFE FROM SHIPWRECK. 


Sin,—For a length of time I have observed the results to the 


crews or passengers of ships on a casualty occurring, that almost | 


invariably ‘‘the boats were not available,” from some cause or 
other; or, if they were attempted to be launched, “ they were 
immediately capsised,” and, consequently, a large number of 
souls were lost; and the recent terrible disasters have confirmed 
this to such a degree that the question naturally arises, What can 
be done to insure additional protection to that which boats afford ? 

I have had for some time the idea of a plan which I should 
very much like to see tried, feeling sure that it would prove 
a useful auxiliary at such times. 

It consists, simply, of corkwood fenders, say, 6ft. long and 18in. 
diameter, or, if preferred, square; the corkwood to be firmly 
compressed by means of hydrostatic pressure. Through the centre 
of each would pass a tarred rope, 7ft. 8in. long, leaving 10in. pro- 
jecting at each end, to which iron rings would be attached. These 
I would have suspended outside the ship's hull, in a continuous 
line along both sides, by hooks of a peculiar shape, so that if a wave 
struck the ship they should not become detached; but if the vessel 
foundered, the natural floatation of these fenders or buoys would 
cause them to become detached and free from the sinking vessel. 

One of these life-buoys, as they would then become, would float 
two persons, and, as they would be available just when wanted, 
might be the means of saving many lives. 

There have, I am aware, been numerous expedients proposed 
with a like object, which from various causes have not been adopted ; 


or, if they have, they have been found to be troublesome, from | 


occupying so much room on deck, and, consequently, have been 
stowed away or left at home. Any person who has been at sea 
knows how necessary it is to have the ship’s deck clear, and that 
the captain will have it clear as far as possible, and looks upon 
even those boats which are upon deck as very much in the way, 
and as to increasing such or similar appliances, that would be a 
burden too grievous to be borne. 

The causes of our greatest losses at sea may be placed under 
three categories:—(1) Foundering through stress of weather. 
(2) Fire. (3) Collisions. 

Now, if we take the Captain as an instance of the first, and sup- 
pose she had had these fenders all round her, is it not probable that 
at least some of her crew wonld have been picked up alive? In 
the second category, fire, would not these fenders, from their posi- 
tion, be the most likely to escape the destroying element, and be 
rendered available for saving life ? If the Cospatrick had been so 
provided, would they not have saved many lives? In the third 
category they would have a double use, by lessening the shock, 
and perhaps prevent sinking, as well as being useful as buoys. 


They would not be expensive, and would probably save the ship | 


from many a bruise, as in coming into port they would seldom 
require to be removed—dock entrances are now generally made wide 
enough. They would be infinitely more to be depended upon than 
the cork bedding which has been recommended, because the latter 
would require to be fetched from below, which would not be 


possible where there was panic or confusion, as is too often the | 


case, 

A > 200ft. long might be fitted with thirty of these fenders to 
each side, that would give a floating power equal to saving 120 men, 
and at a total cost of from £30 to £40. There might be a double 
row inthe case of emigrant ships, which would be equal to floating 
the whole of the crew and passengers. In cases of “man over- 

rd,” one of these could be detached in half a minute, thus 
affording floatation until a boat could pick him up. 

I hope I have been able to show the advantages to be derived 
from these fenders sufficiently toinduce some shipowner to try them, 
and a the result would be such as to secure their general adop- 
tion. e chief point to be considered would be—their capability 
of retaining their position on i except the sinking of 
the ship, and from the manner of fixing them I] believe sch would 
be the case, 





THE ENGINEER. 


The importance of the subject will, I believe, be sufficient apology 
for asking your insertion of this letter in Tue ENGINEER. 
Brighouse, January 18th. Cuas, C, RICHARDSON, 





THE FRACTURE OF RAILWAY TIRES, 


S1r,—Your article on the fracture of railway tires has suggested 
to me that a simple method of finding out latent defects would be 
to test them by rapid revolution for a few seconds—which could be 
easily done by a band driving on the axle. It is well known that 
even the strongest wheel must break, by its own centrifugal force, 
if revolved fast enough ; hence a test speed could easily be fixed, 
which a sound wheel would pass, but which would break an un- 
sound one. A, NoRMANDY. 

January 15th. 

THE NORTH SHIELDS BOILER EXPLOSION, ; 

S1r,—I have read your article on ‘‘ Patched Boilers.” While 
fully agreeing with many of its arguments, will you permit me, 
as a steam user, to say a few words in defence of myself and other 
steam users? You do not put the saddle on the right horse. The 
— really to blame are the boilermakers. I do not profess to 
ve a boilermaker—I lack the technical knowledge required. I do 
not believe in boiler inspection or inspectors, because I have found 
the process troublesome, and carried out at inconvenient times ; 
and I have no belief that the process of inspection is always honestly 
carried out by the men whom the companies send to iaspect ; but 
when my engineer reports to me that one of my boilers leak, I send 
at once for a boilermaker, and I tell him to do what is required in 
the way of repairs, I do not think any boiler gives way until it 
has given warning. Let the boilermaker come then and do 
his work conscientiously, and we shall have no explosions. 
I feel quite sure that in nine cases out of ten steam users 
place implicit trust in their boilermakers, but those gentry 
do not always do their part, and then we have an explosion, and the 
steam user is called Seslenseon, though he has done all that he could. 
ed I have a servant sick, I send for a doctor, he prescribes, 
and yet the patient dies ; am I to be blamed because I did not know 
all about the man’s complaint? Heavy responsibility might attach 
to me if I did not send for the doctor, but the moment he comes 
my responsibility ends. Now my boiler is my servant, and when 


indixposed-- that is, in want of repairs- I send for the boilermaker, 
who is the doctor, Let the responsibility hang on him and not on 
me. 


In the case of the North Shields explosion both the original 
partners have been dead for years. The present representative of 
the firm is not an engineer, What more could he do than send for the 
boilermaker, and tell him to do what was necessary 7 I do not desire 
to attach any blame to the boilermaker in this case, as the worst 
that can be said of him is that he was mistaken about the quality 
of a boiler which, however old, was new to him, and which he 
advised to be replaced by a new one; but I think it is not fair to the 
representative of the firm of Pow and Faweus to throw the blame 
entirely on him. You naturally enough take it for granted that 
the members of the firm knew all about boilers, If they did, then 
you would be justified in what you wrote, but the facts are as I 
state, although they are not generally known, and did not come 
out in the inquest as they should have done. 

I must repeat that the steam-users are in the hands of the 
boilermakers to a very great extent, and when blame is freely | 
distributed by coroners’ juries and others, it is only fair that those 
gentlemen should receive tieir fair share, and that it should not all 
be laid as a burthen on the unfortunate STEAM User. 

North Shields, January 19th, 








PRIMING, 

Str,—I trust that before you close the correspondence upon this 
subject, some of your mayine engineer readers may be induced to 
give their views upon the proper management of boilers subject to 
the evil of priming, The boiler in question being of the ordinary 
proportion, and similar to its fellow which does not prime, I am 
induced to think that the disturbance in question must proceed 
| from other than structural causes, and any hints in this direction 
will oblige 7. 8 
8&5, Queen’s-road, Everton, January 1th. 











A Wonperrut AvTomaton,—Automaton figures, imitating by 
mechanism the movements of life, have been marvels of invention 
in many ages. In the old classic times, one most wonderful 
automaton was the flying pigeon made by Archytas, of Tarentum, 
Another was the walking statue of Deedalus. In the middle 
there was the speaking head of brass, made by Pope Sylvester. 
There was the moving and speaking head of Albertus Magnus. 
There was the mechanical fly of Bishop Virgilius. In later times 
the most wonderful zutomaton in the world was, at one pemod, 
the flying eagle of Johann Muller, or the crawling steel fly of the 
same mechanician: at another period, the artificial man of Reysotius, 
and, at another, the miniature chariot, horses, lady, and suite, of 
Mons. Camus. In the last century, the greatest wonders in this 
class of mechanism were Vaucanson’s automaton flute player, | 
which performed with correctness of execution and with clear 
good tones, certain airs which it was constructed to play, and 
Vaucanson’s automaton duck, which preened its wings, quacked, | 
ate, drank, and digested its food. Late in the last and early in | 
the present century, the most wonderful automaton was Kempelen’s 
famous chess-player, which was apparently intelligent, so that it 
could move any of the pieces at will and in any way, according to 
the play of the adversary ; a very different thing from simply exe 
cuting a series of motions for which the machinery is purposely 
arranged, However, that automaton turned out to be a deception ; | 
and the playing was really accomplished by a man inside 4 


ayes 





| 





Polish patriot named Worousky, who, having lost both his legs in 
battle, was thus enabled to conceal himself in different parts of | 
the figure while the mechanism was being examined by the public. | 
Another wonder was the Invisible Girl of Mons. Charles, in which: | 
questions were heard and answered through trumpets, apparently | 
suspended out of any communication with a living person. Another 
was the writing and drawing automaton of Mons, Maillardet ; 
another, the marvellous little piping bullfinch, constructed by the 
same inventor; and another was the autoniaton peacock of Le 
Droz. The French conjuror, Mons. Robert Houdin, made an 
automaton harlequin, which performed antics in and out of a small 
box, blew a whistle, and smoked a cigarette. Professor Pepper 
constructed at the Polytechnic Institution, an automaton Leotard, 
which tumbled and postured upon a swinging trapeze. A conjuror 
named Beaumont improved upon this, by making a large doll 
vault upon a swinging rope, and after holding by its hands, dis- 
engage them from the rope without assistance and then hang by 
its feet. The latest wonder of this kind is an automaton card- 
player, the joint invention of Mr. John Nevil Maskelyne and Mr. 
John Algernon Clarke, brought out in ‘‘ Maskelyne and Cooke's 
entertainment” at the Egyptian Hall in London. This figure, 
representing a man in oriental costume, seated cross-legged upon a 
small pedestal, with cards arranged in front of it, plays whist and 
other games, itself choosing and taking up with its thumb and finger 
any card it intends to play. It also tells any card selected out of 
a pack by the audience; replies to questions by striking a bell ; 
obeys by its movements the Tiesstion of any person in the audience; 
can instantly show any colour called for by any person present ; 
can work any sum in addition, subtraction, multiplication or 
| division; and, in short, execute an extraordinary number and 
variety of feats, evidently demanding intelligence as well as com- 
| plicated and ingenious mechanism. The peculiar feature of this 
| automaton is, that it apparently effects all this without the 
| So of its receiving any assistance or guidance from without. 
t is Ae upon a single piece of thin transparent glass; and 
persons from the audience may stand all round it while it is. at 


| work, and may see inside the body of the figure and the pedestal, 
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KAHLENBERG RAILWAY LOCOMOTIVES. 
Tur engraving, which will be found at page 66, of the 
locomotives used on the Kahlenberg Railway, will, with this 
description, give a tolerably accurate idea of the way in which 
As the 
steepest gradient is only lin 10 the conditions, may be considered 


the line, recently described in our columns, is worked. 


favourable, and allow the introduction of horizontal instead of 
The 


entirely filled, the only room which is left for steam space beiag 


vertical boilers, as used on the Rigi Railway. boiler is 


the part above the tire-box and the dome. On the crank axle 


are fixed a pair of massive cogged wheels at a given distance 


apart, each wheel having twenty teeth. These wheels communi 
cate their driving power to another pair of larger cogged wheels, 
having each forty-eight teeth placed on either side of the centre 
cogged wheel and bolted firmly to it and to each other, on account 
of the axle being tapered, and the diffic ulty there would other- 
wise be in keying them firmly and keeping them in their proper 
position. The third and centre cogged wheel which works in 
the rack, and by this means exerts a tractive power, is composed 
of thirty-four teeth, and together with the larger pair of cogged 
wheels, ix titted on to an independent axle. There are in addi 
tion two pairs of bearing wheels of chilled cast iron. The leading 
wheels are fixed on their axle, and are fitted with india-rubber 
springs. The trailing wheels, on the other hand, are fitted with ordi 
nary steel springs, but are not fixed to their axle for the following 
obvious reason, On the centre of the axle is 
fitting into the rack, not for the purpose of traction, but to give 
the engine another brake power. This brake can be worked by 
the stoker, and actx on the rack independently of the driving 
wheel, and when in action would, unless the outside wheels wer 
loose, cause them to skid and slide on the railx, whereas they are 
only intended tu support the engine, and neither to act nor be 
acted on in any other way. The wheels are fastened with caps and 
rings, and set screws to limit their lateral play. The frame is of 
wood, strengthened with cast iron and stiffened with plates and 
angle iron. Just behind the leading wheels, fixed to the stiffen 
ing plates of the frame and bolted to the fore part of the engine, 
are a pair of cheeks or claws underlapping the top flange of the 
channel iron which forms the iramework of the rack to prevent 
the engine rising out of its track. There are three separate and 
f braking the locomotives: (1) a so-called 
improved Le Chatelier’s steam-air brake; (2) the disc, which 
fixed on the crank axle on the richt side 


a cogged wheel 


independent modes « 

ix 
of the engine, is fitted 
with a brake which can be tightened up by means of a 
worked hy the driver: and (3) the aboveanentioned brake on the 
trailing axle, acting directly by transmission on the rack itself 
In ascending the incline th 
und acts under the direct 


under the command of the stoker. 
engine is worked in the usual manner, 
influence of steam pressure in the evlinder ; 
wether 
lone, 


iws of gravitation. 


in descending, how- 


ever, it dispenses with alte nd by a simple 


net lor its moths 


steal power 
manipulation relies on the atinosphere 
agency, but for the power to withstand the 


In the tirst place the link motion (Stephenson's) is put in back 


gear, so that the engine works with a continuous reversed action 
during the entire descent. A valve is then opened under 
neath in the exhaust pipe, whereby a stream of air is admitted 


into the evlinder ind valve-chest ; to keep this air cold and pure 
sat the same time placed at the junction of the blast 


a damper i 
gases from the smoke-box. The 


pipe to prevent the intake of any 
air is readily compressed, and transmits the pressure through 
the steam ports to the head of the steam pipe; it cannot, hov 

ever, enter the boiler, because the regulator is tirmly closed, but 
there is a small pipe from this point which is led to the right 
side of the foot-plate. where it is provided with a stop-cock which 


can be worked by the driver according to the speed required 
by put iy closing th cock the air becomes naturally 
more compressed, and the speed of the engine reduced ; by 
| totally closing it the envine can be Lrought instantly te a stan 
still. © This is a most powerful and certain brake At the hack 
of the tender in the water space i little cistern, placed so high 
that the water flows from gravitation, connected Ly means of 

sinall pipe with the cylinders, for the purpose of cooling them 
during the descent. The water, owing to the vreat pressure of 
“rin the cylinders, is instantly converted into spray, and i 
allowed to escape in this form by means of the above-tnentioned 
pipe on the foot plate, which it does xparstnvoclic ily with every 
stroke of the pistons, An oil-box, worked by steam pressure, is 


ox. and connected by means of a stall pips 
t lubricating the valve 


fastened to the tire-| 
with the valve-cheats, for the purpose © 


slides in cave they begin te grind. As it is impossible to turn 
the engine, the inner and outer fire-box roofs as well as the foot 
plate have an inclination of 1 in 10 towards the tunnel. Although 


the locomotive has never any load to draw, but simply in ascend 
ing to push, in descending to resist the weight of the carriages, 


| still it has heen found advisable to use light couplings between 


und carriages, partly on account of the liability at 
starting to push the carriages away from the butter, or to go away 
from them, and partly to counteract the tendency there would 
be to mmping by unequal braking of the engine and the car 
The framing is, of course, inside the bearing-wheels, and 
The dises on the crank-axle 
and eccentric rods. The 


riages. 
all the axles are inside the frame. 
carry the pins for the connecting 
up and down takes place without the percep 
tion by sound cor feeling of the working of the wheel in 
the rack, and the motion is steady and smooth. The engine 
when fully equipped weighs 30 tons in itself, and pushes three 
carriages weighing, empty, 32°5 tons, when loaded fully 42 tons. 

The consumption of coal and water is as follows :—In_ ascend- 
ing, 4°3 ewt. of good coal and 1250 litres water ; in descending, 
no coal and 50 litres water, 

The dimensions of the engine are as follows :‘- 


Diameter of cylinder .. >. 7 + 0330 metres 
Length of stroke of piston a 0450 
Distance apart of cylinders centre to centre 1580 ae 
Height of centre of cylinder above rail level 1025 i 
Inside measurement of frame.. o 6 1070 ° 
Thickness of frame .. .. oc «2 2 of 0-022 

Wheel base . ix. we. te ek. op we ae Oe 
Distance of centre wheel axle from leading axle 0665 ‘ 
Distance of crank axle from leading axle .. .. 1050 * 
Height of crank axle above rail level 1025 

Length of boiler .. .. «2 of «2 oo «8 2330 
Diameter of boiler en : 0-050 - 
Thickness of boiler plates oo O01 - 
Tension of steam ., oo 0s 00 10 atmospheres. 
Number of tubes... .. 0 «2 es + iv4 

Diameter of tubes... we we we 0-040 metres, 
Length of fire-box .. «+ ee ss es -. 1200 ” 
Breadth of fire-box ..  .. «2 «+ of «+ o O840 ve 
Height of fire-box infront .. .. «2 «2 oe D253 en 


1353 


Height of fire-box behind ee ” 
£3,900 square mn, 


Total heating surface... .. .. «. — 
Ramsbotham’s safety valves .. .. «2 +s +e 


Centre of boiler above rail level 1805 metres, 


Total length ofengine .. 2. ss «. «+ oe OOOO » 
Total height ofengine .. .. «. +s «+ - BOW ” 
Total width ofengine .. .. « +. «+ 2-000 ” 
Diameter of double wheels on crank axle .. 0-373 - 
Diameter of centre toothed wheel.. .. -- o-390 

Diameter of pitch line of wheel .. + ++ ee 100008 ,, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyrveau, Rue de la Banque. 
BERLIN.—AsHER and Co., 53, Mohren-at rasee. 
VIENNA.—Messrs. Geroup and Co., Booksellers. 

, LEIPSIC.—A. Twiermeyer, Bookseller. 
NEW YORK.—Witimer and Rocers, 47, Nassau-street. 








PUBLISHER'S NOTICE. 


*.° Next week will be published a double number of THE ENGINEER 
containing the Index to the Thirty-eighth Volume, including a 
complete classified list of the patents issued during the past sic 
months. Price of the double number, 1s. 


THE ENGINEER. 
MEETING NEXT WEEK. 


InsTITUTION OF CiviL Enoinrers.—Tuesday, January 26th, at 8 p.m. : 
Centinued discussion ‘“‘ On the Construction of Gasworks.” 








MARRIAGE. 

On the 19th inst., at St. Mary's Church, Cheltenham, Jonn Boyp, of 
Argyll House, King’s-road, Chelsea, and 85, Gracechurch-street, City, 
Assoc. Inst. C.E., to ANGELINE Pero?, of Hamilton, Bermuda, daughter 
of the late Mr. W. B. Perot, of that island. No cards. 


THE ENGINEER. 

















TO CORRESPONDENTS. 


*,° We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to keep copies, 

*,” All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notiee whatever will be taken of anonymous 
communications. 

A. 8. (Zurich).— We wake it oursel ver. 

W. J. We never heard of such an agency. e 

J.J. R.—Mr. Hutchings, 5, Bouverie-street, Fleet-street. 

X.-~There does not appear to be any fized rule on the subject, but the general 
proctice is to vate a hammer ia terms of the dead weight of the moving 
JRA, 

J. O'C, C.—Such a bicycle could be made to work if its balance could be 
mdintained, and this we much doubt, because of the disadcantageous posi- 
tion of the rider. 

W. H. (Northwich).— You vould goin nothing by turning steam into your 
Suraaces; on the contrary, you would increase the consumption of Juel. 
Steam is water in another orm, 

B. P.—-Any good makers of chemical apparatus, such as Messrs. Grifin, or 
Jackson and Townson, will supply you with a jet apparatus which you can 
use without danger of an explosion. 

J. P.—Theve ave dozens of patents for equilibrium slide valves, which valves, 

Uf properly made, cause no trouble and work very well. You can consult 

all the patent specifications Jor yourself at the Manchester Free Library. 

- W.—There ix no such thing ax a directory of railway contractors. You 

will foul a list of contractors Jor ratlway plant in Kelly's Engineers’, Iron, 

and Metal Trades’ Directory, and the names of many contractors for rail- 
way works in the London Directory. 

R.8.—A well-made injector working with dry steam of 50 lb. pressure and 
cold feed-water, should feed a boiler carrying 75 If you apply to a good 
maker of injectors he will provide you with a special instrument for the 
purpose, Small injectors will not work under the conditions stated. 

J. W.—If you have a furnace in which you can get sufficient heat, there is no 
reason why you should not melt up your steel scrap ond cast it in ingot mould. 
It would be well, however, to add at least an equal quantity of ordinary 
blister steel to maintain toughness, which re-cast steel frequently lacks. 

N. H. B. (New Jersey).— You say nothing about the pitch of the propeller, 
the lines of the boat, or the point of cut off. Aasuiming, however, thet the 
cut-off is at half stroke, and that the pitch of the propeller is properly pro- 
portioned to the lines and diameter, the apeed will probably be betireen 8 and 
9 knots. 

Errata—In our last iiunpression, poge 39, for “coal in South Stafford- 

read “coal in Novth Staffordshire.” The error will be found in 

ouly « Jew early impressions, Page 49, last column, for ** Mr. Walker,” 
vead ** Mr. Waller.” At page 52 the headings of tiro of the columns at the 

ead of the second table ax to fuel cost hace been transposed; * 

gross receipts” should be where “ per cent. of locomotive expenses 


G 


shire,” 


‘per cent. of 
” 


ARCHIMEDIAN SCREWS. 
(To the Editor of The Engineer.) 

S1r,— Will any correspondent kindly give me the name and address of 
a maker of Archimedian screws for lifting water ¢ W. L. 

DR. SMITH'S SOLUTION. 
(70 the Editor of The Bagineev.) 

Sir,—In reply to “S. B.,” the following is Dr. Angus Smith's solu- 
tion for coating iron gph ye yp for coating iron pipes: 30 
gallons of coal tar, 30 lb. of fresh slacked lime, 6 Ib. of tallow, 3 Tb. of 
lamp black, 14 1b, of resin. To be well mixed, boiled twenty minutes, 
und put on hot. > & -& 

Leeds, Jan, 9th. 

ENDLESS BANDS. 
(To the Editor of The Engineer.) 

Sir,—Can any correspondent give me the address of a firm making 
endless bands for blind rollers and spinning mules ’ O. N. P. 





SUBSCRIPTIONS. 
HE ENGINEER can be had, by order, from any newsagent in town or country 
at the carious railway stations; or it can, of preferred, be supplied divect 
jrou the apice, on the following tering ( paid in advance):— 
Hals-yearly (including double number)... ..  .. £0 148. 6d. 
Yearly (including tico double numbers)... .. .. £1 9s. Od. 
If credit occur, an extra charge of tio shillings and sixpence per annum will 
be made, Tht ENGINEER is registered Jor transmission abroad, 


FOREIGN SUBSCRIPTIONS. 


1a consequence of permanent increase in size of THE ENGINEER involving 
double postage, it has been found necessary to wake some change in the 
vates of Joreign subscription. The subscription for the year 1875 will also 
include one number more than usual. Foreign Subscriptions for thin 
paper copies are accordingly received at the following rates: Subscribers 
paying in advance, at these rates, will receive THE ENGINEER «eekly 
and post-free. Subscriptions sent by Post-office Order must be accompanied 
by a letter of advice to the Publisher, Tuick Paper. copies may be had 
iy’ preferred at increased rates. 7 


Remittance by Post-office Order. 








Per year, Per year, 

44d, Zs. da. 
Argentine Republic + 1638 India .. . - 116 8 
Australia .. .. - 116 8 italy .. . - 215 0 
Balyium p - 1158 lapan . es ee 116 8 
Brazil .. .. oo 116 8 Japan, vid Brindisi .. $15 0 
British Columbia - 116 8 eo oe cc of of BBM S 
British Guiana . - £16 8 , ane - 1168 
Cay oe ee « 116 8 New Brunswick .. 116 8 
Cape of Good Hope .. lle 8 Newfoundland .. 11 8 
Cae .. 2. oo « 25 Aew South Wales - 11 8 
Denmark 2'5 0 New Zealand . lps 
Boypt 116 8 Switzerland - 3 50 
Byypt (Upper 2 510 Tasmania . - » 116 8 
France (Paris only 116 0 Turkey... os « eo 8 S¥0 
Germany - 3 810 United Stats . ww «2 116 8 
Otbrattar - 116 8 West Coast of Africa 16 8 
Holland oo « 2 570 West Indies.. .. «. 1. 116 8 

Remittance by Bill in London. 

Per year. Per year, 

4s 4, 4a.4, 
Auttria., 2510 Norway, via Hull .. .. 2 510 
Buenos Ayres 116 8 Norway, via Denmark .. 3 4 2 
BPR .. oe ce oe 3 5.0 Pana oe ee +» 114 8 
Copfem .. 00 2 oe of B BJO | Peru, via Liverpool ~~ 16 8 
Chili, vid Southampton .. 2 510 ~~ 2160 
Franceand Alyeria.. .. 116 8 Spain es os + &% 510 
GENER se ce ce oe 342 H Sweden, via Hi oo o 9 6M 
deonian Islands . 342 | Sweder., via Denmark - 3683 





Cloth Casea for binding Tuk Encinger Volume, price 28. 6d. each. 
The following Volumes ef Tak ENGINRER can be had, price 18s. each: —Vols. 
3, 4, 5, 10, 14, 16, 24, 25, 26, 36, 37. 


ADVERTISEMENTS. 


a", The charge for Advertisements of four lines and under is three shillings; 
Jor every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling, The line averages eight words. When an adver- 
tisement measuress an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 
payment, Alternate advertisements will be inserted with all practicable re- 
gularity, but regularity cannot be guaranteed in any such case. All 
advertisements, except weekly ones, are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DeLiverkD BEFORE Six o’cLOCK oN 

Tuvrspay Evenina mm xacn Ween. 

»*« Letters relating to advertisements and the publishing department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
other letters to be addressed to the Bditor of THe Encinger, 163, Strand, 
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FRIDAY, JANUARY 22, 1875. 
THE CHANNEL TUNNEL SCHEME, 

Tr is stated with some authority that M. Caillaux, 
Minister of Public Works, has received the formal consent 
of the English Government to the formation of an inter- 
national public company, to carry out preliminary opera- 
tions for the construction of the long-talked-of tunnel 
under the Channel. For reasons on which we need not 
dwell, however, it has been decided to form two compa- 
nies, one English, the other French, each with a capital of 
£80,000. It appears, moreover, from the text of a bill 
promoted by the Minister to the National Assembly, that 
the French company will alone have a concession. 
Nothing more wildly speculative has, perhaps, ever been 
imagined than the objects of these companies. If certain 
experiments, which their capital will be used to carry out, 
are successful, then they are in return to have conceded to 
them the exclusive right of making tunnels under the 
Channel for thirty years. If the experiments do not suc- 
ceed, then, we suppose the money will be lost. We cannot 
find that there is any promise of a dividend, and for this 
reason we think it likely that the usual victims of specu- 
lation will escape. Even widows, retired officers, and 
clergymen will hardly care to invest their savings in an 
undertaking which only promises to reward them with a 
privilege of uncertain value. Whether wealthy individuals 
will go into the scheme with their hearts and purses, or not, 
is a matter of little moment, as they can afford to suffer 
loss. But even to them such a game must be singularly 
unexciting, and there is reason to hope that the companies 
may never be formed after all. 

It is to be regretted that the sanguine gentlemen who 
are always advocating the construction of a tunnel under 
the Channel will not consider the commercial prospects 
of the scheme. Let us suppose that it can be constructed, 
nay, that it is constructed, and can be worked — what 
then? It can be proved pretty clearly that the cost of con- 
struction and of working must be at least as great, mile 
for mile, as that of the Metropolitan Railway, and 
Metropolitan dividends are not heavy. but is it to be sup- 
posed that the traffic between the two countries would 
suffice to keep trains running at three minute intervals, or 
that, if it could, a tunnel twenty miles long could be so 
worked? It is obvious that, if the line is to pay, the fares 
charged must be very great. We learn from Boulogne 
that the Préfet of the Pas-de-Calais has made an order 
directing a projected tariff of rates and tolls to be levied 
by the future Channel Tunnel Company to be deposited 
during one month, commencing January 20, 1875, at the 
Préfecture of Arras and the Sous-Préfectures of Béthune, 
Boulogne, Montreuil, St. Omer, and St. Pol, but what the 
tariff will be we are as yet unable to say. A competition 
on the sea over head with a low tariff and fast steamers 
would effectually prevent the travelling public from resort- 
ing to the tunnel. The same arguments will apply to the 
transport of merchandise. In no one instance can we call 
to mind a single attempt being made to prove that the 


Channel tunnel would prove a successful commercial 
speculation, We do not say that it ought not to be made, 


if possible, neither do we advocate its construction. But we 
warn the public against it as a speculation, and we assert 
here, as we have done before, that if the tunnel is made 
it must be the joint work of the two Governments, and 
that it can never prove remunerative in the sense of 
paying a dividend on the money which it will cost. 

Apart from these commercial considerations, and sup- 
posing the tunnel made, it must be remembered that the 
difficulties to be encountered in the ventilation of such a 
structure will, probably, be found much more serious when the 
time comesthan is anticipated by the projectors of thescheme. 
It is stated that serious trouble is sometimes experienced in 
the Mont Cenis tunnel from steam, smoke, and want of 
fresh air, and that an experimental locomotive to work with 
compressed air is being constructed to get over the diffi- 
culty. One of the great obstacles to such engines, namely 
the cold produced by the expansion of the compressed air, 
which represents loss of efficiency, could be overcome by the 
use of a very small furnace to raise the temperature of the 
air, which would very slightly affect the purity of the 
atmosphere in the tunel. The system of using heated 
compressed air has never yet had a trial, and it is worth 
consideration. All the troubles that can attend the work- 
ing of tunnels like the Mont Cenis and the St. Gothard 
would sink into insignificance as compared with those 
proper to the Channel tunnel; and its advocates would 
do well to remember that ventilation will be in its case 
not a question of detail, but one of imperial importance. 


REVERSING ROLLING MILLS, 


Enarineers and ironmasters have for years exercised 
their ingenuity in the attempt to design a perfectly. satis- 
factory system of reversing rolls. Opinions are widely 
divided as to whetherthe me Me hasor has not beenapproxi- 
mately solved; and in any case it is certain that no solution 
has been generally accepted as practically perfect and inca- 
pable of improvement. Some persons, indeed, go so far 
as to assert not only that improvements on the existing 
system of reversing with the ordinary clutch cannot be 
effected, but that even if they could they would prove 
unnecessary, as the system most usually employed leaves 
nothing to be desired. TIronmasters are as a rule very 
shrewd men and careful observers, but we find that they 
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are tolerably unanimous now, and have been for many 
years, in stating that the gear with which we are all fami- 
liar is not the best that it may be possible to devise, and 
that improvements are urgently required. In spite of 
arguments to the contrary, we accept this expression of 
opinion as representing the true state of the case; and we 
may add that our own experience goes to prove that im- 
provements on the old system of reversing are required. 
All attempts to effect these improvements, therefore, possess 
much interest, and for this reason we would direct atten- 
tion to a suggestive and able paper read recently before the 
Cleveland Institution of Engineers, that is to say, before 
men intimately acquainted with the subject dealt with by 
Mr. Hutchinson; and it may be taken for granted that 
the paper would never have been read under such circum- 
stances if it were not deemed well worth consideration. 
Before we say anything more about the suggestions put 
forward by Mr. Hutchinson, it may be well to glance 
briefly at the object which inventors of new systems of 
reversing propose to effect, and to say something of the 
nature of the improvements which have recently been pro- 
posed and tried with greater or less success. 

The difficulty is that the whole mass of metal represent- 
ing the rolls, pinions, breaking ——, and in some cases 
the coupling blocks, have to be driven first in one direction 
and then in the other, by an engine which is always re- 
volving in one direction and at a practically constant 
speed. How the work is ordinarily performed by a clutch 
we need not stop to explain. The objection to the clutch 
is that the driving claws — whatever their velocity — 
must come in contact with the driven claws in a 
state of rest, and start these Jast and the rolls instan- 
taneously into motion at the normal velocity of the 
mill—say thirty revolutions per minute. It is physically 
impossible to perform such an operation as this, for no 
conceivable force operating for an infinitely short time is 
competent to produce motion at a finite velocity, because 
work must be done on the body to be moved or it will re- 
main at rest; but work is composed of pressure, or force, and 
motion, and if the time of action of the force be infinitely 
small, the work done must also be infinitely small, and 
the motion will also be infinitely small. It may be urged 
that not only do the driving claws come in contact with the 
driven claws at a given speed, but that they instantaneously 
communicate that speed to the rolls, This is true only to 
the shallow observer. There is always a slight check per- 
ceptible in the machinery when the clutches come in con- 
tact, but besides this there is motion produced in the par- 
ticles of iron composing the claws, and the work of com- 
pressing the contact faces of these last prevents the 
starting of the rolls at full speed from being precisely syn- 
chronous with the impact of the clutch faces. But this 
very fact explains why it is that reversing rolling-mill gear 
wears out so rapidly. There is a jar or motion of the 
molecules of iron produced throughout the whole of the 
gearing at every reversal, and so clutches are broken, 
breaking spindles give way, cogs are stripped off wheels, 
and foundations unsettled, and all because, in defiance of 
the laws of nature, we attempt to impart a comparatively 
high velocity to a mass of metal previously at rest with- 
out permitting any time to elapse for work to be done on 
the mass. The obvious solution of the difficulty lies in 
providing means by which the rolls will be started 
gradually into motion from a state of repose; and as the 
driving member has a constant velocity, it will be neces- 
sary to interpose some other element, be it clutch or cone, 
or other device, between the driving member and the rolls, 
which will allow a gradual assimilation of speed between 
them. Four different systems of effecting this object have 
the rolls, and has been used with very satisfactory results 
by Mr. Stevenson.* The second arrangement contemplates 
the use of springs, which take the first shock of the blow 
on reversal and store up work to be expended on starting 
the rolls. This plan has been tested by Mr. Head, of 
Middlesbrough, with, we believe, excellent results, The 
third arrangement originated with Mr. Varley, and con- 
sists in the use of inclined faces on the claws of a clutch. 
These faces when they come in contact tend to force the 
clutch back on the shaft, and this is resisted by springs. 
It is stated that this scheme has been tested with consider- 
able success. The fourth system consists in driving mills 
by very wide and heavy bolts; this has been adopted with 
good results in the United States. 

A reference to Mr. Hutchinson’s paper will show that 
that gentleman proposes to oo of the whole difficulty 
in another way, and one which to us appears to be not 
only full of promise, but which is quite original. Several 
years ago Mr. Ramsbottom got rid of clutches altogether, 
and reversed the engines by which the rolls are driven; but 
to effect this purpose he had to dispense with a fly-wheel, 
and to use Sndilocstinter engines running at a high 
velocity, and many iron makers prefer the clutch with all 
its defects to this arrangement, which is by no means free 
from objection. The three-high system was devised spe- 
cially to dispense with clutches—the plate going through 
in one direction between the middle and lower roll, and 
being returned in the opposite direction, between the 
middle and upper roll. The great objection to this plan 
lies in the difficulty of raising and lowering the heavy 
mass of iron being rolled. This is overcome in various ways, 
but none, so far as we are aware, is free from objection. Mr. 
Hutchinson also gets rid of clutches ; his plans contemplate 
the construction of a double mill, with one set of rolls before 
the other, and these rolls are to be alternately opened and 
shut, if we may use the words, as the iron passes backwards 
and forwards, going through one mill in one, and the 
other mill in the other direction, the two mills running 
opposite ways. We have not the least doubt that this 
system could be made to work very well. The objection 
will lie in its cost, which must be very considerable, 
although it is probable that this would not affect the result 
very seriously, as Mr. Hutchinson’s mill might be worked 
faster than the ordinary mill without getting hot, and 
could, therefore, turn out a greater weight of metal at 
each shift. Mr. Hutchinson’s scheme for working three- 
high mills is extremely ingenious. Whether the rollers 


* Vide our iwpression for November 20th, 1874, 
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would like the motion, or could endure it without 
becoming sick, we shall not pretend to say. It would be 
tolerably lively while the plate was short. Mr. Hutchin- 
son’s paper will be found in full in another page, and we 
need not further refer to it here. 

It is, perhaps, a little remarkable that no one, so far as 
we are aware, has attempted to utilise the force tending to 
separate the rolls, in the construction of a reversing mull. 
Yet there is some reason to think that it could be applied 
with great ease, and, if successful, it would provide the 
simplest possible solution of the whole difficulty. Let the 
lower roll be fitted at each end with a wheel, 4ft. or 5ft. 
in diameter, and say 12in. broad on the face, which would 
be quite flat. Under the bed-plate, which would be modified 
in shape to make room for the roll wheels, as we may call 
them, would lie a shaft parallel with the rolls. This shaft 
would turn in suitable bearings, and would carry at each 
end acarrying wheel, say 2ft. in diameter and 12in. wide on the 
face. The roll wheels would rest on the carrying wheels, 
as we will call them, and not on the brasses in the chocks, 
which would only be required to prevent end and side 
play. Nowit is obvious that, if we caused the shaft and 
its wheels to revolve, the roll wheels resting on the carrying 
wheels would also revolve, and take round the rolls—in 
fact, the whole mill—with them. If the shaft and its 
wheels were suddenly reversed, then weuld the wheels 
slip on each other until the inertia of the rolls was over- 
come and they began to revolve with the same circum- 
ferential velocity. That this is what would happen when 
the mill had no plate in it can hardly be doubted, but it 
will be said that there would not be foree enough to pull 
a plate through. Now, we are not aware that any experi- 
ments have ever been made to determine the precise strain 
on the screws of a plate-mill when at work, but we 
have heard it estimated at 300 tons, and we have 
some reason to think that this estimate was not exag- 
gerated, If we take it at 200 tons we shall probably be 
under the mark. Then each roll wheel in such a case 
would bear on each carrier wheel with a force of 
100 tons, and we should have a driving force for the two 
wheels which would be analogous to the adhesion of a 
locomotive weighing 200 tons. But we know that in 
practice we can reckon on a coefficient of adhesion of one- 
sixth, and *3° = 33 tons; and we believe that a driving 
force of 33 tons acting at the periphery of a wheel 4ft. in 
diameter, and keyed on a 20in. roll, would amply suffice 
for rolling any plate which a 20in, mill could be expected 
to roll, Lt is well known that most of the power expended 
in driving a piate mill goes to overcome the friction in the 
chocks due to the enormous force tending to separate the 
rolls. This, in the system we propose, might be greatly re- 
duced, because the carrying shaft might revolve in bearings 
kept in much better condition and better lubricated than 
roll necks lubricated with “ hot grease” ever can be. The 
greater the resistance offered by the plate in going through, 
the greater the adhesion between the wheels driving and 
driven. 

It will be understood, we trust, that we have done no 
more here than sketch the application of a principle to the 
solution of a difliculty. No doubt many objections may 
be urged. We believe that none exist which cannot be 
overcome by attention to details, the nature of which we 
have not indicated at all. It would be impossible, indeed, 
to mike the practical application of the scheme to a given 
type of iill clear without elaborate drawings, but the 
principle involved is so simple that we need not, we think, 
wld another word to make it intelligible to our readers, 
who will uo doubt attach their own value to our sugges- 
tions, 








CONSTRUCTIVE MATERIAL, 

Ir is not too much to assert that we might reduce the 
whole of the constructive materials which we have at our 
command to three, and, notwithstanding this apparently 
limited selection, possess everything absolutely requisite 
for the erection of engineering works equal in magnitude 
and importance to any hitherto widertaken, These three 
materials are concrete, iron, and glass. We will not at 
present extend ow’ assertion to the construction of build- 
ings in the design of which the higher principles of art 
are sought to be displayed. We might, however, be justi- 
tied to some extent in doing so, as there are numerous 
examples, both at home and abroad, in which these three 
either alone, or very nearly alone, constitute — the 


only materials used in carrying out designs which 
undeniably possess fair claims to wsthetical merit. Were 


it not for reasons which time may prove to be fallacious, 
two of these materials would be far more extensively used 
than they are at present in works of the latter character. 
There are unfortunately many who consider that there is 
no such thing as modern art, or, as we should more cor- 
rectly state, there is no such thing as carrying out zsthe- 
tical principles in designs constructed of comparatively 
modern materials. Again, there are others, who while, 
perhaps, not positively holding this opinion, give a 
negative assent to it from sheer inability to deal with 
materials for the adoption of which in certain instances 
there is no precedent. Independently of the old axiom 
that “necessity is the mother of invention,” engineers are 
so frequently compelled either to discard precedent, or to 
deal with cases in which none exist, that the employment 
of a new material does not, after a brief trial, occasion them 
any very great inconvenience. 

Returning now to our three materials, a little considera- 
tion will pomt out that they each individually fulfil the 
yarticular duty in the type of construction to which we 
a alluded, which is demanded of them, and for which 
they are severally adapted. All works of the character under 
consideration—or at any rate, the majority of them—may 
be considered to consist of three principal parts—the foun- 
dation, the framework or superstructure, and the covering. 
These again, in all instances in which the foundation is of 
a solid nature, or so closely formed as to approach to the 
solid, may be classed under the heads of the cubical, the 
lineal, and superficial. Let us examine how far each of these 
parts is successfully played by the materials in question. 
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struction, concrete is unquestionably the best suited to act 
en masse. The universal adoption of it by engineers at the 
present day, in all instances in which the requirements of 
solidity, impermeability to water, durability, and homo- 
geneity have to be satistied, leave no room for doubt on 
the matter. It can be deposited either in the fluid or solid 
condition; in any shape, and in-any size or quantity, and, 
moreover, possesses the advantage of requiring but little or 
no skilled labour in its preparation or manipulation. It is 
true that concrete is employed under conditions which 
depart somewhat from the purely solid or cubical form. 
Houses have been built with it, and retaining walls and 
arches also constructed, in which its great cohesive proper- 
ties have been more prominently brought into operation. 
Without denying that a satisfactory result may attend its 
employment under these circumstances, we are yet dis- 
posed to maintain that its chief value lies in the particular 
sphere of duty we have assigned to it. A notable instance 
of the kind is to be found inthe enormous blocks recently 
deposited to form a continuation of the quay walls of the 
port of Dublin. Some of these weighed over 350 tons—a 
weight far exceeding anything of the kind hitherto at- 
tempted. Large and small, they were all placed in situ 
with ease and rapidity, and their successful employment 
must be regarded not only as a convincing proof of the 
value and suitability of the material, but as a clear indi- 
cation of the nature of the duty it will have to fulfil in 
future. The foundations of the New Law Courts pre- 
sented a short time ago, before the brickwork was com- 
menced, perhaps the most remarkable example of concrete 
en masse Which has ever been witnessed. 

We have next to consider iron as the representative of 
the lineal element in construction. It occasionally occurs 
also in the solid, but not to any great extent — 
presuming that by that form is understood one in 
which the three dimensions are all of considerable size. 
It is no doubt extensively used in a superficial form, and 
may be truly regarded as entrenching upon the province 
of the third material, in all cases in which a transparent 
medium is not required. But as that requirement becomes 
indispensable in numerous instances, the two materials do 
not really clash with respect to their separate qualitica- 
tions. In buildings similar in design wal construction to 
the Crystal Palace, iron certainly represents the lineal 
element. In an iron ship it fulfils a double duty, 
as it forms both the framework and the skin, and 
therefore constitutes both the lineal and the superficial 
components of the structure. In the form of rails, when 
employed as shafting, in iron roofs, and bridges of the 
open type, in pillars and columns, and in all the component 
parts of works of magnitude, it will generally be found of 
a form in which the thickness and breadth are vastly 
Pewee to the remaining dimension or length. 
Probably one of. the reasons conducing to the universal 
employment of iron in examples in which very long lengths 
are required, is the facility with which individual lengths 
of the same or of a different section can be joined together. 
With a material such as timber, for instance, not only is it a 
troublesome matter to make a really good joint even with 
well seasoned timber, but in addition to incurring a con- 
siderable sacrifice of material in the attempt, the dura- 
bility of the joint is very inferior to that of the whole 
beam. In fact, all timber structures which have decayed 
and been replaced either by similar ones or others of iron, 
have been found to be completely rotten at the joints and 
connections. Had it been possible to make these equally 
sound and durable as the rest of the timber, they would 
have lasted a much longer time. It is otherwise with 
iron. The loss of sectional area is of little practical im- 
portance in a properly designed joint, and there is little or 
no difference in the relative durability of the joint and the 
entire bar or plate. 

The third material in our category—glass, or the super- 
ficial element—has been of late years more and more 
extensively employed, and if it could be obtained at a 
cheaper rate, its field of usefulness would be still further 
enlarged. Two circumstances are worth noticing with 
respect to it. Within the last ten years the home manu- 
facture has been quadrupled, while during the same period 
the cost of production has diminished fully one-half. It is 
but lately that English manufacturers carried out a series 
of experiments, with a view to improve the manufacture of 
glass and cheapen its price. The experiments were com- 
pletely successful, and we can now produce glass at home 
equal to the best imported. Glass would perhaps be more 
used in actual construction, if any pains were taken to im- 
prove its qualities, other than those which affect merely its 
transparency and ornamental properties. It is not gene- 
rally known that good glass will stand a compressive strain, 
but little inferior to that proper to ordinary wrought 
iron, the proportion being as seven to eight. Experiments 
have been tried on glass bars and rods in a similar manner 
as with iron, with the above result. Unfortunately, the 
tensile strength of glass as estimated at present is very 
small, not exceeding in the best examples more than a 
ton and a-half per inch of sectional area. It is not 
impossible that the strength of this material both as 
regards its compression and tension might be increased 
by a better annealing process and by other means, if 
there were once created a demand for glass possessing these 
properties to a greater extent. Its advantages are that 
it can be readily both cast and rolled into any form; the 
ingredients of its manufacture are cheap and abundant; 
it is completely unaffected by acids with the exception of 
one, with which it can scarcely accidentally come into con- 
tact, and is not attacked by the weather and the thou- 
sand and one causes of deterioration which are so fatal 
to iron. In addition, it 1s about one-third of the weight 
of the latter material. We think that glass would play a 
more important part as a constructive material if attention 
were drawn to the qualities it possesses—qualities no doubt 
capable of considerable improvement. 

Having reviewed the capabilities of our three materials, 
it may be conceded that with them an engineer need never 
feel actually at a loss for the means of carrying out his 
works, And it must be borne in mind that the man who 


First for the concrete, Of all artificial materials of con- | proves himself the best engineer, is not he who designs and 








carries out work under the most favourable circumstances, 
but he who executes them under the most unfavourable 
conditions. It is not the man who has plenty of materials 
both in quality and quantity to select from in performing 
his work, to whom credit is due, so much as to the man 
who has literally no choice, but makes a good job with 
the materials at hand. Provided that the conditions of 
strength and durability are provided for, on an emergency 
the remaining requirements may be safely dispensed with, 
if not altogether, at least temporarily. With the three 
materials or constructive components in our category at 
command, the former essentials can never be wanting. 








POPE’S SECTIONAL BOILERS. 

THE sectional boiler which we illustrate at page 62 possesses 
peculiar interest, from the fact that it worked successfully for a 
period of thirteen years before it was worn out—a duty, never, 
so far as we know, performed by any other sectional boiler. 
When it ultimately failed, after a life of constant service, the 
ends of the superheating chambers were the defective members. 
They were much corroded, probably by being close to the brick- 
work, and the boiler was removed only because it was desirable 
that it should be replaced by one more powerful. The boiler 
was worked with London water, and was never cleaned out in 
thirteen years, nor was it dirty when it was finally cut up. It 
was blown off freely twice a day, and every now and then Mr. 
Pope, the inventor, pumped in about five fluid ounces of hydro- 
chloric acid with the feed-water. The boiler was employed at 
Mr. Pope’s works in the Edgware-road, 

The construction of the boiler will be readily understood ; 
steam is generated in flat chambers of wrought iron, disposed as 
shown. These chambers are 4in. wide, and from this the re- 
maining dimensions of the boiler may be gathered. To prevent 
the chambers from bursting, flat pieces of iron were interposed 
between them, and the whole tied together by a strong frame 
and cross-bars of wrought iron. To use Mr. Pope’s own words, 
he designed the boiler to prime as much as possible, the water 
carried up with the steam rushing into the first receiver or 
superheater, and finally descending to the back by a pipe out of 
the reach of the fire. The steam passed backwards and forwards 
through the superheaters, and when the fire was hard pushed it 
was sometimes raised with 80 1b. pressure to 600 deg. Fah., but 
the degree of superheat was very ingeniously determined by 
making one of the steam-pipes dip more or less below the surface 
of the feed-water coming in at the top, by which the steam was 
cooled and moistened as required. 

The following description, extracted from Mr. Pope’s patent, 
will make the construction of this remarkable boiler clear :— 
“GG, body of boiler ; F, a series of cross chambers with flue 
spaces between each, having connections at each end with shell 
of boiler G G ; H, a series of inclined tubes over flue spaces be- 
tween F F; L are circulating pipes from lower chamber of boiler 
to upper tubes H ; K is the return circulating pipe for surplus 
water connected into bottom of boiler G; M is a deflecting 
nozzle in mouth of pipe L; J, series of small short pipes con- 
necting tubes H with steam chamber N; O and P, two other 
steam chambers connected at opposite ends by pipes Q and R ; 
V, outlet for steam ; 8, fire-brick top over pipes H; U, flue 
spaces; T, opening into chimney; B, fire-door; C, bars ; 
1), short fire-bars turning on centre W, for removal of 
clinker from fire; EE, bearer bars for  fire-bars. The 
action of the boiler is as follows :—Fire being placed in 
fire-box A on bars C and D, and ascending through flue spaces 
between F F, enveloping chambers F in flame, and flame 
impinging on tubes H and filling the whole of the chamber 

1, U, U, U,in which space are the three steam chambers N, O, P, 
the heated gases proceeding from chamber to chimney T, the 
action of the fire immediately causes a very rapid circulation in 
F and G. The steam and water are driven with great force 
through openings in front plate of G, which are situated below 
water level of boiler through pipe L and delivered on to the highly 
heated inclined surface of tubes H, the water becoming rapidly 
vaporised, surplus water flowing down the inclined tube H 
through pipe K to bottom of boiler, thereby maintaining the cir- 
culation, the steam generated in H passing away through the 
pipes J into steam chambers N, O, P, and in its passage tra- 
velling their whole length forwards and backwards to the outlet 
V; the chambers being at a very elevated temperature, deliver the 
steam at V in a very superheated state. The chamber P may be 
partly filled with water, as shown, and the end of pipe R dipped 
below its surface, causing the superheated steam to pass through 
the water, taking up the quantity of water due to its temperature 
in its passage to V. The feed-water may be taken into this 
chamber with an overflow pipe conveying it to bottom of boiler.’’ 

There is good hope for the future of sectional boilers, with 
Mr. Pope’s experience before us; and the success which has 
attended his exertions in this path of engineering is the best pos- 
sible answer to the objections which may be urged against his 
system of construction. 





LONDON Fires IN 1874.--We learn from Captain Shaw's 
annual report just issued that the number of calls for fires or sup- 
posed fires received during the year has been 1750. Of these, 59 
were false alarms, 88 proved to be only chimney alarms, and 1573 
were calls for fires, of which 154 resulted in serious damage, and 
1419 in slight damage. The fires of 1874, compared with those of 
1873, show an increase of 25; but, compared with the average of 
the last ten years there is a decrease of 6. The proportion of 
serious to slight losses in 1874—154 to 1419—is about as favourable 
as hitherto, The number of fires in the a in which life 
has been seriously endangered during the year 1874 has been 73; 
and the number of these in which life has been lost has been 19, 
The number of persons seriously endangered by fire has been 157, 
of whom 134 were saved, and 23 lost their lives. Of the 23 lost, 
13 were taken out alive, but died afterwards in hospitals or else- 
where, and 10 were suffocated or burned to death. The number of 
journeys made by the fire engines of the 49 stations has been 6872, 
and the total distance run has been 21,181 miles. The quantity of 
water used for extinguishing fires in the metropolis during the 
year has been 16,579,295 gallons ; in round numbers a little more than 
16} million gallons, or about 74,000 tons. Of this quantity 
18,931 tons, or about a fourth of the whole, was taken from the 
river, canals, and docks, and the remainder from the street pipes. 
During the year there have been 9 cases of short supply of water, 
24 of late attendance of turncocks, and 14 of no attendance, making 
altogether 47 cases in which the water arrangements were unsatis- 
factory. The strength of the brigade at present is as follows :— 
49 fire engine stations ; 106 fire escape stations ; 4 floating stations ; 
54 telegraph lines ; 86 miles of telegraph lines; 3 floating steam 
fire engines; 1 iron barge, to carry a land steam fire engine ; 
5 large land steam fire engines ; 21 small land steam fire engines ; 
14 7in. manual fire engines; 59 6in. manual fire engines; 12 
under 6in. manual fire engines ; 129 fire pes ; 395 fi ’ 
including the chief officer, the superintendents, and all ranks. 
The number of firemen employed on the several watches nt up 
throughout the metropolis is at present 108 by day, and 181 by 
night, making a total of 289 in every 24 hours 

















99 


JAN. 22, 1875. 





THE 


ENGINEER. 





RAILWAY MATTERS. 


LonpDoN, within an area of twelve by eighteen miles, has no less 
than 245 railroad stations. 

THE pro rtion of | tives to ge in the United Kingdom 
is: In England, 1 to 1‘2 miles of railroad; in Scotland, 1 to 2 miles, 
and*in Ireland 1 to 4 miles. In Ireland there is a railroad 
eighteen miles long which is worked with a single locomotive. 

THE Boston Advertiser enumerates a total of 52 railroad stations 
within the city limits. Of these there are 14 each on the Boston 
and Providence and Old Colony, eight on the Boston, Hartford, and 
Erie, six on the Boston and Albany, four on the Eastern, three on 
the Boston and Maine, two on the Fitchburg, and one on the 
Boston and Lowell. 

WE understand that the southern extension of the South of India 
Railway is now so far approaching completion that an engine runs 
over some portions of the new line as far from Trichinopoly as 
Dindigul. We may, therefore, hope foran early opening to the 
public of through railway commmunication with Madras and some 
of the more important centres of commerce in the extreme southern 
«districts of Madras, 

THE tunnel through Musconetcong Mountain, New Jersey, for 
the line of the Easton and Perth Amboy Railroad, was opened on 
the 16th of December. 7 








The work was begun on April 10, 1872, 
from which date to August of the same year labour was devoted to 
making an open cut on the west side of the mountain. Tunneling 
was then started at both ends through formations of limestone and 
syenitic gneiss. Considerable trouble-was experienced during the 
— of the boring by irruptions of water from a subterranean 
ake. The tunnel is almost exactly one mile in length. 

THE speed of special trains on the Italian lines cannot certainly 
be said to be dangerous, and compared with the rate of ordinary 
slow trains in England. The Italian railway managers evidently 
err on the side of safety. In a recent journey of the King from 
Rome to San Remo and back, to visit the Emperor of Russia, 37 
out of the 40 hours that his Majestry was absent from the capital 
were employed in travelling. As the distance between the two 
places is 659 kils., or 1318 kils, (817 English miles) for the return 
journey, the average speed would be 22 English miles per hour. 

THE Berlin Correspondent of the Times telegraphed to that 
journal about a week ago that the Persian Government had granted 
a railway concession to a Russian subject. It is confirmed that the 
Persian Government has indeed granted such a concession to the 
Russian General Falkenhagen, in spite of the existing concession 
accorded to Baron de Reuter. We learn on good authority that 
Baron de Reuter has, therefore, lodged a protest against this act 
of the Persian Government, and that the Earlof Derby has in- 
structed her Majesty’s Minister at Teheran to support this pro- 
test officially and formally. 

THE New York Ereniny Post says :—An incident occurred on the 
New York, New Haven, and Hartford Railroad last week, which shows 
the value of the air brake on the railroad. 
train passed Parksville, near Hartford, the engineer saw a team on 


the track. He immediately applicd the Westinghouse air brakes, | 


reversed the engine, and stopped the train within six or eight feet 
of the team. It was found that in crossing the track one of the 
horses, which were attached to a heavy farm wagon, had stumbled 
and fallen, and that the driver had been unable to release the horse 
from the harness, so that he could get up. The train hands turned 
out, raised the horse, and sent the driver on his way rejoicing at 
the escape from an accident that would have killed both the horses, 
The train was delayed about five minutes.” 

From Bolivia we learn that the Congress has enacted the follow- 
ing in regard to the Madeira Railway :—Art. 1. The funds lodged 
in the Bank of England, resulting from the 83 per cent. of the loan 
contracted by George Earl Church in the name of the Republic of 

solivia, shall continue to be applied exclusively to the navigation 
of the Eastern rivers and the construction of the Madeira and 
Mamore Railway. Art. 2. The construction of the said railway 
shall be concluded by negotiating with all possible brevity the co- 
operation of the Empire of Brazil, and in default of this co-opera- 
tion, by requiring the Navigation Company to contribute to the 
payment of the difference of capital called for by the new tender, 
by funds negotiated on their own account. Art. 3. The executive 
will name an agent to intervene in the operations of the company, 
especially in the qualification and acceptance of the securities to 
be given by the new constructing company. Art. 4. In case the 
railway cannot be carried out for want of the means indicated in 
Art. 2, the executive will be subject to the instructions which the 
Assembly will give by a special law. 

THE directors of the Mexican Railway state in their last report 
dated December 29th, 1874, that of the 42 engines belonging to 
the company, including 17 of the ‘‘Fairlie” pattern, 28 were in 
running order at the date of their last advices, 3 under light, and 
7 under heavy repairs; 3 are in course of erection, and 1 smaller 
engine is only available for occasional purposes. The American 
engines purchased last year from the Rogers’ Company are exclu- 
sively engaged on the goods train service on the plains between 
Mexico and Boca del Monte, and the English Fowler engines take the 
passenger trains over the same ground. Other two new American 
engines from Messrs. Baldwin assist in the working of the passenger 
trattic between Vera Cruz and Orizaba. The ‘‘ Fairlie” engines are 
principally employed on the heavy portions of the line, such as on the 
gradients of 1 in 25 in the Cumbres, and none of the other engines 
can compare with them in respect of hauling heavy loads. Sufti- 
cient experience has now been gained with these engines in Mexico, 
to prove beyond a doubt that they are the most suitable class of 
engine for the work for which they were designed, and a very 
important point in their favour is, that they are reported by the 
general manager as ‘‘requiring only ordinary maintenance.” The 
carriage stock was in good order; only three out of forty-one pas- 
senger carriages requiring repairs. 

THE New York Stockholder states :—‘‘ As had been anticipated, 
the Erie and the Atlantic and Great Western officials on the 
one side, and those of the Baltimore and Ohioon the other, have 
concluded arrangements by which the new Baltimore and Ohio 
line to Chicago—the Baltimore, Pittsburg, and Chicago—is made 
available to the Erie and Atlantic and Great Western traffic 
between New York and other points, and Chicago and points on 
this side and beyond the city. There was a meeting on the subject 
at Mansfield, Ohio, on the 15th ult., at which were present 
President Quincy, of the Baltimore, Pittsburg, and Chicago, and 
General Agent Spriggs, of the Baltimore and Ohio railroads, and 
General-Superintendent Cooper, and Assistant-General Super- 
intendent Philips, of the Atlantic and Great Western Railway. 
Mansfield is the point wherethe Baltimore and Ohio line crosses 
the Atlantic and Great Western. The break of gauge occurring 
there, appliances are in preparation for lifting the cars from one 
road to another. We are not aware what machinery will be in use 
for this purpose. General Imboden’s plan, by which a number of 
cars may be lifted at once and transferred from the track of one 
gauge to that of another, it is likely will be made available for 
this transfer, in view of the rapidity and ease with which it is 
effected by his apparatus, which is manufactured by Messrs. Joseph 
Allen and Co., at the Richmond, Va., Ironworks, The mails are 
to be forwarded by the newroute. Itis suggested, very naturally, 
that this arrangement with the Baltimore and Ohio will have the 
effect of detaching the Erie Railway from the Saratoga compact, so 
called, whereby the trunk lines to the West with the exception of 
the Baltimore and Ohio, recently covenanted to maintain uniform 
freight and passenger rates. The Baltimore and Ohio, which de- 
clined to enter into this compact, has now, through its connection 
at Mansfield, as above noted, with the Atlantic and Great Western 
and Erie, facilities for a direct line to this city. The latter two 
roads have at the same time a direct through connection with 
Chicago. The tendency of the arrangement is to a common policy 
between them and the Baltimore and Ohio with respect to all traffic 
between the Atlantic seaboard and the West, 





NOTES AND MEMORANDA. 


AccorDING to the statistics prepared by Mr. Rossiter W. 
Raymond, United States Commissioner of Mining Statistics, the 

roduction of gold and silver in the Pacific States and Territories 
in 1873 was much larger than in 1872. The estimates of the pro- 
duction of the United States in gold sinceits discovery in California 
show the amount in Californiain 1848 to have been 10,000,000 dols. 
and in 1873 17,000,000 dols. The highest amount was in 1865— 
65,000,000 dols. The entire product from 1848 to 1873 inclusive was 
983,800,000 dols.; in other States and Territories, 254,950,000 dols ; 
making a total of 1,240,750,000dols. The total production of silver 
in the same period was 186,050,000, dols., raising the total of gold 
and silver from 1848 to 1873 to 1,426,800,000 dols. 


From the Revue Industrielle we learn that there are in France 
123,000 manufacturing establishments, using a steam power of 
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500,000 horses’ power, and giving employment to about 800,000 
| hands. The department of the Seine ranks first in point of pro- 
| ductiveness, with (in round numbers) a manufacturing total of 
| £67,600,000, or one fifth of the whole. The department of the 
| Nord, which ranks next, has a total of £28,000,000; the depart- 
| ment of the Rhone, £24,000,000; that of the Seine Inférieur, 
£16,000,000 ; next comes the department of the Beaches du Rhone, 
with £10,840,000. The last departments enumerated are those of 
Correze and Cantal, with totals of £220,000 and £140,000 respec- 
| tively. These statistical inquiries have been just concluded, and 
were instituted by the French Ministry of Commerce. 


ABBE Davin, who has recently devoted some years to the 
exploration of Chinese territory and thestudy of the people, says thet 
| the estimate of statisticians that the total population of the Chinese 
Empire is but 100,000,000 souls is entirely incorrect. The error is 
due to the terrible ravages made in certain small political divisions, 
which have rebelled at times, and in which wholesome massacres 
| have reduced the inhabitants to one half, and in some cases one 
fifth their former numerical strength. The province of Kiangsi is. 
however, the least populated, and the average of each canton 
therein is 4000 people. There are 4345 cantons, making an approxi- 
| mate total of 17,380,000 inhabitants. Among the 18 provinces of 
the Empire, it is certain that several largely exceed Kiangsi in 
population ; but taking the above given aggregate as a unit, there 
| must be at least 300,000,000 individuals in the country. 

THE coast lands of Natal are thickly wooded, but it is not here 
that the timber forests of the colony are found. The larger trees 
on the coast are too twisted, hollow, or narrow, to be widely avail- 
able for plank timber, yet they are all useful for certain specific 
purposes, The ironwood, whose stem is sometimes Isin. wide, 
affords a very heavy and compact wood, useful for axles and other 
purposes requiring great strength. There are many other woods 
found upon the coast of especial value to the wagon maker, and 
which may probably be found valuable hereafter by the boat- 
builder and the cabinetmaker. In certain localities of the uplands 
fine timber-yielding trees are found. The most important are the 
| yellow-wood, a variety of yew. Sneezewood and stinkwood are 
0th long-fibred, tenacious woods, of good service to the cabinet 
| maker; and there are two species of ironwood extremely close 
grained and dark-hued. The one known as African ebony would 
be of great value in England for church furniture and carving. In 
addition to these there are many other descriptions, such as the 
red and white milkwoods, the red pearwood, of a dull colour, but 
uniform texture, and the red ivorywood, a very beautiful wood of 
a fine rich rose-red colour, taking a high polish. 








As a mode of ascertaining the various kinds of materials in mixed 
fabrics, a German industrial journal gives, after M. Vupp, the 
following treatment for fabrics containing silk and wool, with 
vegetable fibres. All vegetable fibres resist caustic alkaline 
solugions, even when boiling, and are dissolved by sulphuric, nitric, 
hydrochloric acids, even when diluted, with leat. “egetable 
fibres when burnt do pot give forth any characteristic odour. Wool, 
insoluble in the above acids, is readily attacked by caustic alkalies, 
especially when hot ; the sulphur which it contains combines with 
the alkali, and the solution becomes black when acetate of lead is 
added to it. In burning, wool produces the same smell as horn. 
Silk is dissolved both in the acids and the caustic alkalies, and 
produces an odour similar to that of wool; but it contains no 
sulphur, and, consequently, its solution in alkalies is not blackened 
by acetate of lead. In order to distinguish these materials in a 
tissue, it is treated first with concentrated hydrochloric acid, cold ; 
the residue is then washed in a filter, and if necessary bleached, 
by means of water containing chlorine, and then washed again in 

yure water and boiled with caustic soda, which dissolves the wool, 
sow the vegetable fibre intact. The wool is distinguished from 
silk by adding acetate of lead to the liquid, as already mentioned. 





A PROCESS for producing a green bronze on iron, devised by Paul 
Weiskopf, is given by Dingler’s Journal as follows:—One part of 
| sylvate of silver is dissolved in 20 parts of oil of lavender, forming 
| a sort of varnish, which imparts a beautiful and permanent green 
| bronze appearance to cast and wrought iron, sheet iron, and wire. 
| The surface to be bronzed is cleansed and dried, but need not be 
polished. The varnish is thinly applied with a camel’s hair brush, 
and the object heated quickly to 400 deg. Fah. The proper tempe- 
rature is indicated when the article shows a bright green colour, 
which is even all over it. To — a bronze drawing, Venetian 
turpentine or colophonium solution is substituted for part of the 
lavender oil. It is better to rub up the dry sylvate of silver with 
resin in a mortar or ona palette, and then add enough lavender 
oil to make it as thin as ordinary paint. Articles of iron bronzed 
in this way can afterwards be electro-plated, the copper not being 
deposited on the portions bronzed. Copper and brass coated with 
this bronzing, and heated to 480 deg. Fah., acquire a matt grey 
exterior, which is somewhat reddish, and not permanent until 
covered with a thin coat of varnish, when it resembles the so-called 
oxidised metal. We may add that sylvic acid is one of the consti- 
tuents of ordinary resin or colophonium, and differs from pinic acid in 
being soluble only in hot alcohol, from which it crystallises in colour- 
less plates. To prepare sylvic acid, the resin is first treated with 
cold alcohol to dissolve the pinic acid; the residue is dissolved in 
hot alcohol, and allowed to crystallise. Carbonate or acetate 
of silver dissolves in sylvic acid, forming sylvate of silver. 


Dr. ENGEL director of the Prussian Statistical Bureau, has been 
making estimates, gn such statistical data as are available, of the 
total horse-power of steam engines in the world. As every country 
has tolerably correct railroad statistics, Dr. Engel thinks that the 
> a returns with reference to locomotives is not far from 
right :— 
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It may be assumed that there are still four or five thousand addi- 
tional locomotives in countries from which no statistics have been 
received, so that something like fifty thousand engines of that 
description, of an aggregate of 10,000,000 horse-power, are now in 
Dr. Engel estimates all the engines in use—locomotive, 





use, 
marine, and stationary—at about 14,000,000-horse power, 


MISCELLANEA. 
THE formal inquiry of the Board of Trade into the Shipton 


accident will be opened on Wednesday next, at the Sessions House, 
Westminster. 


Sawarp's Coal Trade Journal says that in the States it is 
usually accepted that a ton of coal, ‘in the hill,” measures about 
a cubic yard, or twenty-seven cubic feet ; again, it is said that an 
acre of coal lands will yield 1000 tons for each foot thickness of 
coal, allowing for pillars, &c. For example, an 8ft. vein of coal is 
supposed to give eight thousand tons of coal to the acre. 


ADvIceEs from the city of Mexico state that a company has recently 
been formed for the purpose of mining and exporting coal on an 
extensive scale from the coal beds on the river Panuco, The Santa 
Clara mine produces excellent gas coal ; the Magdalena, furnace 
coal; the Clementina, for both purposes. The river is navigable 
from the mines to port—Tampico—a distance of 190 English miles. 


A RECENT number of the Deutsche Chemische Gesellschaft informs 
us that a certain chemist has studied orthoamidocresylparasul phur- 
ous acid, and that by the aid of hydrochloric acid and chlorate of 
potash he has transformed it into trich/ororthotolaquinone. Further 
on the author discourses on witrorthocresylolparasulphurous acid, 
and finally some other chemist hurls at us the fearful jaw-paralyser 

nitrate of cthenuldenitrophenyldiamine. There are plenty more 
examples of this kind before us, but we spare the reader. 

AN application by an operative chainmaker, who had scamped 
his work and part of whose wages were in consequence detained 
by his masters, was made at the Tipton Police-court on Monday. 
The plaintiff was engaged by Messrs. Parkes and Koss, chainmakers, 
of Tipton, and the amount in dispute was a little over £4. It hacl 
been stopped because he had lately had eight or nine breakages at 
the testing machine. This, the defendants held, was due to gross 
negligence, and the magistrates believing such to be the fact 
dismissed the case, 


WE are informed that the Khedive has determined upon the 
establishment of a Ministry of Commerce in Egypt upon the model 
of the English Board of Trade, and has expressed, through the 
Foreign-oftice, a wish to obtain the services of two officers of the 
Board of Trade competent to assist in organising the new depart 
ment. The President of the Board of Trade has, we understand, 
accordingly recommended Mr. H. Cholmondeley Pennell and Mr. 
E. A. R. Acton to assist the Egyptian Government in organising 
respectively the Departments for Internal and External Com- 
merce. 

At the Oldham Town Hall, on Wednesday evening, Mr. J. T. 
Hibbert distributed the prizes won during the past year by the 
students of the Oldham School of Science and Art, which is held 
at the Lyceum in that town. From the annual report, we learn 
that the school is now nearly 250 per cent. larger than it was six 
years ago, and some of the classes are so well attended as to render 
greater accommodation necessary. 183 successes had been recorde:| 
in the science and art examinations during the past year, showing, 
as compared with 1873, an increase of 68. The total money value 
of the prizes gained was £50 18s, During the year, Mrs. Platt, of 
Werneth Park, has given £1000 for the establishment, in connec 
tion with the school, of scholarships which should perpetuate the 
name of her late husband as a friend and benefactor of the institu 
tion, 








THe Commissioners for the Leith Harbour and Docks, with the 
view to affording temporary facilities for the shipment of coals 
until the new docks are completed, have given instructions for the 
erection of a new coal-tipping machine at the West Pier. The 
work has been commenced, workmen being engaged at the necessary 
operations on the pier, and a dredging lighter being at work 
deepening the harbour. Tipping-machines are found to be very 
serviceable to shippers, and comparatively inexpensive, but they 
cannot be worked at high water, as ships’ hatches are raised toa 
higher level than they. Another objection is that at low-water the 
coals are liable to damage the vessels, owing to the great depth 
| they have to fall. As a rule, owners prefer paying higher dues for 
| berths where they can discharge and take in cargoes than for 
harbour accommodation where their ships are liable to be strained 
by being grounded. All ships of heavy draught are loaded in the 
docks, where they are constantly afloat. 





INFORMATION has been received from Milford Haven respec ting 
the Argentine Republic turret ship La Plata, which recently eX 
perienced heavy weather in theIrishSea. It appears that after leav- 
ing Liverpool this vessel, which measures 1800 tons, is LS80ft. long, 
and 45ft. beam, anchored at Holyhead for temporary safety. On 
Thursday, the7th January, she left, and onthe following day the 
wind gradually increased until it blew a gale, and on Saturday the 
wind continued blowing with great violence, and a heavy head sea 
; caused great danger and damage to the shipping on all sides! The 
La Plata behaved with the greatest buoyancy, and gave every con 
fidence to those on board. The steering gear, however, became 
defective, aud Captain Royse, considering the weather and his 
position, decided to put into Milford Haven. He accordingly 
steered for that port, and on Sunday arrived about a quarter of a 
mile off the anchorage, having until that time only trusted to the 
| chart and his own reckoning. The vessel was anchored in charge 
of a pilot, and it is expected will be placed in one of the Govern 
ment docks for effecting the necessary repairs. 





In all boilers in which salt water is used the plates are attacked 
and the portion of the iron dissolved is ultimately found in the 


scale, or the mud, to which it imparts a brick red tinge. Out of 
the three principal salts always present in salt water, namely 


chloride of sodium, chloride of calcium, and chloride of magnesium, 
to the former two the deleterious action mentioned is ordinarily 
attributed. This, however, is an error, since both salts are neither 
decomposed nor altered at the highest temperatures, and hence they 
cannot be caused to affect the iron through the heat in the gene 
rator. The chloride of magnesium, however, a writer in the 
Annales de (Industrie points out, decomposes into hydrochloric 
acid and magnesia, The former in contact with the iron attacks it, 
forming chloride of iron, which issoluble in water. When thechloride 
of magnesium is deposited by the salt wateron the portions of the 
boiler, this result ~ place ; and the chloride of iron, dissolving 
in combination with the carbonate of lime already in solution, 
forms chloride of calcium and red oxide of iron, which is found in 
the scale. It remains, therefore, to find a means of combating 
this action of chloride of magnesium, in order to preserve marine 
and other boilers in which sea water is used. 

Art the last meeting of the Academy ot Sciences M. de Lesseps 
made some observations on the Channel tunnel. Numerous 
soundings, he said, had shown that the maximum depth of the sea 
between Dover and Calais was only 54 metres, and that the bottom 
consisted of a compact and homogeneous bed of grey chalk of the 
estimated thickness of 250 metres. A tunnel through this chalk 
was quite feasible, for submarine galleries had been excavated in 
Cornish mines which were perfectly free from water, though 
protected only by five metres of calcareous matter. At each 
extremity a shaft would be sunk 100 metres in depth and eight 
metres in diameter, whence the gallery would be carried, destined 
to join in the middle of the Channel. To get the trains down to 
this level underground tunnels would be necessary on each side 10 
metres in length. The submarine tunnel will be 30 kilometres 
long, and as at Mont Cenis, will be ventilated only at each extremity. 
The arch of the tunnel will be 100 metres deep, and will be protected 
by a solid bed of chalk 50 metres thick. M. Du Puy-de-Lome 
remarked that, notwithstanding this scheme, he had not abandoned 
his proposal of vessels conveying railway carriages across the 
Channel, and that he was pressing the Government for & concession 
which would enable him to carry itout. It was mentioned that M. 
Thome de Gamond, who 35 years ago first suggested a Channel 














tunnel, is still living in h ireur s, his daughter sup- 
porting him by giving lessons on the piano, 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 


Grants and Dates of Provisional Protection for Six Months. 
3927. Improvements in apparatus for InpicaTINe or RecorpinG the Score 
in the Game of aaaneaee and other games of skill or chance, which 


-A communication from William Edward Sawyer, Washington, 


1874. 

4263, An improved method for Retievine Private Drains of Sewer or 
Drain Gas, David Gill, 18th 
December, 1874. 

4429. Improvements in Pipes and Tuses for Smoxino, Nicholas Lawrence 
Tindell, Crown-buildings, Queen Victoria-street, London. 

4451, Improvements in the Purtrication of 'W ater, James Alfred 
Wanklyn, Charlotte-street, London.--23rd December, 1874. 

4435. Improvements in the method of Urimistnc Execrric Licut for 
ILLUMINATING purposes, and in apparatus for the same, Charles Edward 
Powell, Pope's Wood, Binfield, Berks.—24th December, 1874. 

4451. Improvements in Weavinc HARNEsS, CURTAIN BuinDs, and similar 
fabrics, and in the machinery employed therefor, James Wilson, New- 
milns, Ayrshire, N.B. 

4455, Improvements in Compounp REcIPROCATING Enon 28 to be worked 
by steam or compressed air, Henry Clayton, Henry Clayton, jun., and 
Francis Howlett, Atlas Works, Woodfield-road, Harrow- road, ‘London. 

4457. Improvements in Hursesnors, David Wing, Kingston-upon-Hull. 
2th December, 1874. 

4459. Improvements in the manufacture of ArtiFictaL Skins from the 
refuse waste pieces of animal hides and skins, in combination with or 
without vegetable pulp and certain chemicals, to render the said skins 
more impervious te water than the generality of leather ; these arti- 
ticial skins are to represent vellum, parchment, and leather, John 
Harcourt Brown, Regent's Park-terrace, London. 

4461. A new or improved construction or combination of apparatus to be 
employed in INstructine in the ART of Swimmine, in bathing, in 
saving lives at sea, and for other analogous purposes, John Stephen 
Levett, Edinburgh, Midlothian, N.B. 

4405, Improvements in MAcCHINE-cUTTING TooLs, and holders for carrying 
the same, Thomas Taylor Lingard, Manchester. —20t/ December, U8TA4. 

4407, Improvements in Furnaces for Sream BotLers, and apparatus 
connected therewith, James Marshall and James Lister, Gainsborough, 
Lincolnshire. 

4469, Improvements in machinery or apparatus employed when Castine 

METALS under pressure, James Mackintire, Villiers-street, Strand, 
London. 

4471. Improvements in ORNAMENTING and TRANSFERRING PATTERNS to 

Fabrics, John Briggs, Lower Crumpsall, near Manchester, Richard 


Weston-super-Mare, Somersetshire. — 





ELecrric TELEGRAPH CABLES, Stephen John Neave, Jerusalem Coffee- 
house, Cornhill, London. 
4477. An improved preparation of BLackLeap for polishing stoves and 








23. Improvements in Latcues or Fastentnos for Doors, CasEMENTS, and | 


Suutrers, John Browning, Strand, London. 

25. Improvements in the manufacture of DRAIN Pires, Henry William 
Stringfellow, Folkestone, Kent. 

26. Improvements in Priytinc on and ORNAMENTING TINNED or other 
MetTa.tic Prates, Peter Jensen, Chancery-lane, London.—A communi- 
cation from the Hamburg- - American Sewing Machine Company, 
Hamburg. 





33. Improvements in yy DistTILy. ATION of Sprrirvous and other Liquors, 
and in apparatus to be employed therefor, Arthur Dudgeon, Great 
George-street, Westminster. 

34. Improvements in the manufacture of parts of Umpre.tas ap | 
Parasois, and in machinery to be used in the manufacture of parts of 
umbrellas and parasols, William Holland, Birmingham.—Partly a com- 
munication from Henry Myers, Rue St. Martin, Paris. 

35. Improvements in hinery for Prerartna FLoorcvotus for Print- 
1NG, Michael Barker Nairn, Kirkealdy, N.B 

36. Improvements intapparatus for See Boats from Suips ready 
for lowering the same into the sea, Henry Edward Lester, jun , Victoria 
Pg ng London, and George Hallett, Millwall, London. 

An improved Press for the EXTRACTION of the Liquip ConsTITUENTS 
wad Fruits and other we matters, Edward Primerose Howard 
Vaughan, Chancery-lane, London.—A ication from Alph 
a Paris. 

8. A new or improved Preparation or Dressinc for StirreNina or 
"wena TextiLe Fasrics and Marertats, and which is also appli- 
cable to other useful purposes, John Scott, King William-street, London. 

-A communication from Hector Gerard, Paris. 

39. Improvements in apparatus for Factuitatine the Proper Combustion 
of Fve., James Wavish, East India-road, London. 

40. Improvements in machinery for Sprnninc FLax and other fibrous 
materials, William Kennedy and George Acheson, Belfast, Ireland. 

42. Improvements in Drawers, William Robert Lake, Southampton- 
buildings, London.—A Gey from John Joseph Fitz-Patrick, 
Philadelphia, Pennsylvania, U.S.— 4t% January, 1875. 

43. Improvements in the celinuction ond working of Furnaces for the 
production of Iron, Sree, and FeRRO-MANGANESE, and in the processes 
connected therewith, Charles William Siemens, Queen Anne’s-gate, 
Westminster. 

44. A new or improved apparatus to be a plied to Fire-GRates for Econo- 
MISING FvEL, Josiah Green, Redditch, ce athe ant 

45. An improved Guarp or Sarery APPARATUS applicable to TRAMWAY 
Ph. and other vehicles, Alexis Bois, Brudsels, Belgium. 

3. An improved Merer or Apparatus for MEasvurING Water and other 
a uids, Alexis Bonnefond, Boulevart de Strasbourg, Paris. 

47. mprovements in machines for SHARPENING TWIST Dritts, John 
Henry Johnson, Lincoln’s-inn-fields, London.—A communication from 
Claus Van Haagen, Philadelphia, Pennsylvania, U.S. 








lane, London.—A communication from J. Franklin Peck, Springfield, 
Hampden, Massachusetts, U.S. 
50. Improvements in apparatus: for Measurine the Flow of Water in 


3087. ExrractinG and TREATING SULPHUR, John Potter Wilkes, Trinity- 
don, and Anthony Aunier, Ladbroke- 
grove-road, Notting-hill, London. 

3095. Rerorts, John Rowbottom, Halifax. 

3099. Propucina Various Desiaxs of Dirrerent CoLours, Frederick 
Weaver Oliver, Gloucester-street, Park-street, Camden Town, London. 
—9th September, 1874. 

3112. PLanine and SHapine Merats, James Butler, Halifax. 


improvements are a licable to other indicating and record: 28. I 

it mprovements in machinery for PREpartNG Corton and other fibrous | 3114. THeERMoMETERS, Henry and Jose Warren Zambra 

Se Bait > yt lexander Tian a teese Pete Henry substances for Sprnninc, Alexander Melville Clark, Chancery-lane, Holborn Viaduct, London.—10th September, 1874. a5 

da ey, ion Works, Salford, Lan sip OVEMDEY, 251%. London, -- A communication from Eugéne Paul Emile Portait and | $119. StorPERINa Bort es, William Henry Ryves, Quebec-street, Portman- 
ie te 4063. Improvements in Avromatic CHemMIcaAL TELEGRAPHS comprising Charles Philippe Weber, Paris.—2nd January, 1875 oquese, Landen. A 

- transmitting and receiving instruments, circuits, = —— a 30. Improvements in the method of and apparatus for SELF-actina | 3124 WiNpING Cortoy, &c., on REEts or SPoois, John Thomas Wibberley, 
tig fi — bere wien Digg 1 of Me said improvements’ ns ane iy “ ” FasTENERS for Rat.way Wacon or other Doors, John Ellison, Wake- Black 

\ o other telegraphs, Alexander Melville C Ren y Shae, SANER. field, Yorkshire. 3126. Faciirratine the Grinpine and Surractne of Metauuic and other 





3138. Spray Generator and Invector, the Hon. Cecil Duncombe, Nawton 


a cS glean by eee 8 ee 
i 77. Improvements in the means for the more effectual, economical, an 32 é 7 abe 

ie ia. convenient generation, storing, and application of rs ceggacan- ae capa a0, Rapeoreneets ba Looms for ‘WEAVING, Christopher Catlow and Thomas | att ee Saar “&e. yi Dovid “Pemberton Morison, Newcastle- 

rf : nicaAL Power, John Scott Russell, Sydenham, Kent.—4th December, ee eg ee ee 

i 4 , . “> , - 


Grange, Nawton.—1ith September, 1874. 

3152. Compensatinc Wet Gas Merers, Alfred Willmer Pocock, Church- 
street, Westminster.—15th September, 1874. 

3179. BUTTONS or Stups, &c., John Keats, Newcastle-under-Lyme. 

3183. BuTToNn-HOLE StrrcHina APPARATUS for Sewrna Macuines, Levi 
Lincoln Atwood, South it di London.—A communication 
from Henry Elmer Townsend.—17th September, 1874. 

3201. Rartway Sionats, Ebenezer Entwistle, Blackburn. 

3205. Gas Moror ENGINES, Francis William Crossley, Great Marlborough- 
street, Manchester. 

3216. Lowerine Boptes or Weicuts, Alfred Septimus Hill, Manchester.— 
19th September, 1874. 

3219. Stoppers and Botrties, &c., Walter Peter Cherry and Charles Edwin 
Cherry, Porter-street, Hull. 

3229 EaRTHENWARE Pipes or Sanitary Tvuses, &c., Julius Whitehead, 
Over Darwen,— 21st September, 1874. 

3285. Winpow-sasHes, John Anderson, Walker-street, —~ upen- 
Hull, and Langley Banks, Campbell-street, Kingston-upon- 

$295. EVAPORATING SACCHARINE, &., William Bancrof Espeut, Southwick- 
street, Hyde Park, London.—25th ‘September , 1874. 

3208. SUSPENDERS or BEARERS for Tupss, &c., 
Blackburn. 

3309, BREADMAKING, Alexandre Sézille, Levallois-Peret, France. — 26th 
September, 1874. 

i Gas Buryers, John Wallace, St. Nicholas-buildings, Newcastle-on- 

'yne. 

3323. Om Cotour, Frank Wirth, Frankfort-on-the-Maine, Germany.—A 
communication from Charles Gruenzweig.—28t/ September, 1874. 

3334. Acruatina Raitway Brakes, Edward Dunning Barker, Bedford- 
row, London.—29th September, 1874. 

$361. Steam Pumpinc or AiR Compressinc Enorses and Mac HINERY, 
Martin Benson, Southampton-buildings, London.—A communication 
from Ezra Cope and James Riley Maxwell.—1st October, 1874. 

3434. LETTERPRESS PriINTING Macutnery, William Edward Newton, 
Chancery-lane, London.—A communication from Richard March Hoe.— 
Tth October, 1874. 

3465. ConsTRUCTING and ORNAMENTING the eee ~ oeuenne BEDSTEADs, 
&c., James Atkins, Birmingham.—9th October, 1 





Ebenezer Entwistle, 





* Seed 

; Hudson, Chorlton-cum-Hardy, near Manchester, and Henry Grimshaw, | 4° Improvements in machinery for making HorsesHoes, William Robert = Boring Rocks, F virth, Frankfort -on- as tleiee, Germany.— 

5 anchester, ; Ceram Se : Lake, Southampton- buildings, London.—A communication from Jacob tion from the Mack facturing Company “ Hum- 
; 4473. A new or impreved Copyinc Penxcit, Peter Jensen, Chancery-lane, Russell, New York, U.S. on "10th October, 1874. 

7 —e- A communication from Emil Jacobsen and Richard Jacobsen, | 49. Improvements in MATTRESSes and Pritows for use on SHIPBOARD, | 3553. SuGaR, &c., W illiam Edward Newton, Chancery-lane, London.—A 
4 PR ngs ie er cana leans - rage | whereby they may be converted into life preservers, life mattresses, communication from John Otto Donner.—15th October, 1874. 

q ‘> Improvements in CoxpvcTinc Cores for SUBMARINE and other and other life-saving apparatus, Alexander Melville Clark, Chancery- | 3596. MARINE Encive Governors, William Edward Newton, Chancery- 


lane, London.—A communication from Edward Thomas Jenkins.—19th 
October, 1874. 


3633. CarBoN PuHotocrapns, Alexander Melville Clark, Chancery-lane, 


other —_ —— sey en : ae enna: -lane, a es A com- | Pires, George Frederick Deacon, Liverpool. —5th January, 1875. London.—A communication from Claude Léon Lambert.—2lst October, 
Pg x fon from Eugtne Decous sensi dbebeasen “~e Becenier — 53. Improvements in the For of Botttes, and in the means employed | 1874. 
% Improvements in CHeck Reeisterinc Apparatus for issuing | “for stopping or corking the same and other similar receptacles, Jonathan | 3782. LignTinc InLtuminatine Gas, &c., Alfred Vincent Newton, Cnancery- 


tickets and for registering fares or amounts received, Herbert Bradley, 
Ormonde-terrace, Regent's Park, London, 
House, Victoria-road, Southsea, Hampshire. 

4480, Iuproved PORTABLE CLOSETS 
solid matters of human excrements, and for the separation and deodo- 
risation of the liquids, William Martin, Newton Heath, near Man- 
chester. 

4482 Inprovements in Poors and Snors, Robert Dick, Glasgow, Lanark- 
shire, N.B. 

4483, Iuprovements i in the manufacture of FuEL, 
son, London, and George William Hart, Upper Norwood, Surrey. 

4484. A new or improved combination of HenicaL Sprincs, 
Holland and George Phillips, Birmingham. 

4485. Improvements in apparatus for INkinc or BLinp Srampine, Datine, 
or IMPRESSING Pavers, Documents, and other articles, Thomas James 








Henry 





and William Bull, Denton | 


or ComMopes for the collection of the | 


Henry Ronald Steven- | 1° Improvements in CLaw Hammers, parts of which are applicable to 


Bowman, Montpelier-road, Surrey. 

55. An improved CompREssED Air or GAs SPRING and StuFrFING-BOXx to be 
used in connection therewith, Alexander Dick, Cannon-street, London. 
—A communication from Paul Giffard, Paris. 

Improvements in the construction and working of Raitway SIGNa.s, 
Theedore Sington, Manchester. 

59. Improvements in Looms, Frederick Foster Burlock, Lincoln’s-inn- 
fields, London. — A communication from Charles Henry Chapman, 
Shirley, Massachusetts, U.S. 





other hammers, Edward Thomas Hughes, Chancery-lane, London.—A 
communication from Charles Parker, Meriden, New Haven, Connec- 
ticut, U.S.—th January, 1875. 

63. lmprovements in the construction of machinery for Breakinc and 
CRUSHING Stones, Ores, and other substances, George Bradley and 





lane, London.--A communication from Henry Bull Stockwell, Julian 
Wheat Merrill, and Edward Landon Megill.—2nd November, 1874. 

3882. Lamps or LaxTERNS to INDICATE the Names of Streets, &c., Edward 
Parkman, Soutl t London.—11th November, 1874. 

3934. CompounD to be used as a BLASTING Powper, John William Gray, 
Southampton-buildings, Holborn, London. — A communication from 
Raymond Cahue and Louis Soulages. —14th November, 1874 

4004. Lamps for BurninG VoLATILE and Fixep O1Ls, Herbert Ernest 
Newton Mason, Handswosth.—2lat November, 1874 

4015. ATTACHMENT to Pranorortes, Henri Adrien Bonneville, Piccadilly, 
London,—A communication from Albert Steinway. 

4019. ‘‘Wirtnc” Hat and Bonnet SHapes or Founpations, Edgar 
Bowyer and Jacob Strupp, St. Luke's, London.—23rd November, 1874. 
4068. RoLLinG TEA-LEearF, — Stewart Lyle, Dibrooghur, Assam, 

India. —27th November, 187. S74. 








ser Rig arty _oe A a from William Aber- | Pyomas Madderson, Great Ayton, Yorkshire. 4089. Lames, Frank Rhind, Brouklyn, Kings, New York, U.S.—28th 
“aan I ers tesa song ong spent repels me he a ithe compi- | &,Cettain improvements in Steam Borers to Prevent their Prawye, November, 1874. 
S.. improvements in the rangement 0) ORCE PUMPs, anc he combi- Charles Simmons, Pitsmore, Shettield, —7th Jonvary, 1875. 4122. Rorary PUuDDLING FURNACES, Ephraim Allcock Jones and John 


nation and application of mechanical actions for working the same, to | 


supply water or other fluids for the motive power of engines, Thomas 
Seaville Truss, Langney-road, Eastbourne, Sussex, 

4488. Improvements in Correr SHoveis, George Taylor, Mill, 
Pontlliw, near Swansea, Glainorganshire. 

4489. Improved means for Propucinc and SusTatninG Pressure, appli- 
cable to the raising and the transference of loads, William Anderson, 
Southwark-street, Southwark, Surrey 

4490. Improvements in CENTRIFUGAL Pi ups, William Anderson, 
wark-street, Southwark, Surrey. 

4492. Improved means of or appliances for CONTROLLING or CURBING 
Draven Horses, John Henry lo Lincoln's-inn-fields, London, 

\ communication from Bernard Lamarque and Jean Auguste Bories, 

Paris.—31st December, US874. 

An improved CALL-weLL and actions used in call and other bells, 

James Glazebrook Stormont, Constitution-hill, Birmingham. 

Improvements in machinery or apparatus for DRILLING, BortNnGc, or 

Cutrine Rock or other hard substances, William Lloyd Wise, Chandos- 

chambers, Adelphi, London.—A communication from M. Claude Levet, 


Lliw 


South- 


~ 





71. Improvements in Moror EnxcGines worked by gas or combustible 
vapour and air, Charles Denton Abel, Southampton-buildings, Chancery- 
lane, London. —- A communication from Gottlieb Wilhelm Daimler, 
Muelheim-on-the-Rhine, Germany. 

73. Improvements in and ‘applicable to machinery for MouLpinG Bricks, 
Ties, and other like articles, Thomas Whittaker and Joseph Duxbury, 
Accrington, Lancashire, and John Clayton, Burnley, Lancashire. 

77. Improvements in Clasps or Buck es, ¢ ‘hristopher Johu Weldon, San 
Jose, Santa Clara, California, U.8.—sth Januury, /, IST5. 


Invention Protected for Six M Months on the Deposit of 
Complete Specification. 

75. Improvements in Sarety Lamps, Edmund Edwards, Southampton- 

buildings, Chancery-lane, London. —- A communication from Alfred 
Bernard Boullenot, sen., Paris. —Sth January, 1875. 


Patents on which the Stamp Dt Duty of £50 has been Paid. 


101. TRaNsMITTING Motion, George Lindsay, Liverpool. —12th January, 
7 





Allcock Jones, Middlesbrough.— lst December, 1874. 

4152. Coo_ina, REFRIGERATING, and Makino Ice, Martin Benson, South- 
ampton-buildings, London.—-A communication from John MecGouch 
Beath.—3rd December, 1874. 

4195. ARTIFICIAL Stone, John Carrington Sellars, 
December, 1874. 

4245. PREPARING and Spinninc Fiax, &c., Arthur Tredgold Lawson, 
Leeds.—9th December, 1874. 

4272. TRAMWaYs, John Charles a. Manchester.—11th December, 1874. 

4289, CLEANING W HEAT, &c., Richard Chambers, Bow, London.—1l2¢th 
Decenber, 1874. 

4346. Iron and Sree., Henri Adrien Bonneville, Piccadilly, London.—A 
communication from Charles J. Eames.—17th December , S74. 

4363. Revtievinc Private Drains of Sewer or Drain Gas, David Gill, 
Weston-super-Mare.—18th December, 1874. 

4378. Steam Borters, William Cunningham Lang, Liverpool. — 19th 
December, 1874. 

4385. Spootinc YARNS or THREADS, Robert Smith, Manchester. 

4399, SIGNALLING and TELEGRAPHING, John O'Connell Cave, Weston-super- 


Birkenhead. — 7th 





Montcean, France. ee “ 
, 2 Iwirina . -p F 3 " Tard’ Mare.—21st December, 1874. 
4. Improvements in the Proputsion of Screw SteaMsHips, Henry | 119. Unirixe Parts: of Loopep Fasrics, Thomas Beven, Ward’s-end : te 3 : . - 
Wilcke Crown Villas Greengate-strest, Plaistow Reson ” ry Loughborough, Leicestershire.—15th January, 1872. ‘ , ba gg and Extincuisuino Lamps, Alfred Munford, South 
’ jas, : » f , Essex. etherton. 


Improved materials for KinpLine Fires, William Robert Lake, South- 
ampton-buildings, Chancery-lane, London. — A communication from 
Daniel Seymour Sileox, Charleston, South Carolina, U.S. 

i An improved Musical Lystrument, Edmund Hunt, Glasgow, Lanark- 
shire, N.B.—A Commmeanonioen from Mason Johnston ‘Matthews, Boston, 
Massachusetts, US. 

. Improvements i in the means of PREVENTING and SIGNALLING ACCIDENT 

to CARRIAGES of a RatLway Traty, and apparatus for that purpose, 

Carter Millbourn, Fish-street-hill, London. 

Improvements in the construction of Door Bots and other fastenings, 
— Tildesley, Tettenhall Wood, near Wolverhampton, Stafford- 
shire. 

A new or improved compound material applicable for PackinG STUFFING 
Boxes of Encines, Pumps, and other mechanism, for packing joints of 
pipes, boilers, tanks, cylinders, and valve chests, and others analogous 
thereto, and which ix also a icable for covering floors, roofs, and other 
surfaces, William Stebbins Fish, Glasgow, Lanarkshire, N.B. 

10. An improved Ramway BRAKE, William Robert Foster, Grange-road, 
Bermondsey, Surrey. 

11. Improvements in Exastic Wes Looms and other weaving machinery, 
John Bonner, Coventry, Warwickshire. 

12. Improvements in means for Ligutine C1iGars and other articles, and 
for obtaining light for other purposes, Joseph John Perry, Red Lion- 
square, London, and Ralph Augustine Jones, Brill, Buckinghamshire. 

13. Improv ements in SEWING MAc HINES, Robert Beattie and Robert Blair, 

Belfast, Antrim, lreland. 


” 





122. Power Looms for Weavinc, &c., Henry Shaw, William Ditchfield, 
and John Knowles, Blackburn, Lancashire.—15th January, 1872. 

171. HearixG Arr and Gases, Thomas Whitwell, Thornaby Lronworks, 
_Stockton- -on-Tees, Durham.—1%thk January, 1872 

DISINTEGRATING MACHINERY, John Hayton Greenhill, Belfast, Antrin, 

“Ireland 16th January, 1872. 

‘RING CorKs in Borr.es, &c., Henri Adrien Bonneville, Picca- 
dilly, London.—19th January, 1872. 

176. CoatING or PREPARING the SurFaces of Cyutixpers, &c., William 
Walton, Haughton Dale Works, Denton, near Manchester. — 19th 
January, 1872. 

259. WirE Carns, William Walton, Haughton Vale Works, Denton, near 
Manchester. —26th January, 1872. 

200. PLANING MACHINES, William Ford Smith and Arthur Coventry, 
Gresley Ironworks, Salford, Lancashire.—31st January, 1872. 

145. SULPHURIC ACID, Arthur McDougall, Manchester and London.— 
lith January, 1872. 

164. CastING ARTICLES in Tix, &c., Philip Henry Ashberry, Sheffield.— 
18th January, 1872. 

278. Ancnors, &c., 
1872. 

398. Sewinc MacuineE NEEDLES, Edward Morrall, Astwood Bank, near 
Redditch, Worcestershire. —ith February, 1872. 

149. APPLYING CoLours or Tints to PHoToGRAPHs, &e., 
Melville Clark, Chancery-lane, London.—17th January, 1872. 

242. Sevr-actinc Boat DeracHine APPARATUS, Edward Jacob Hill, 





Robert Saunders, Croydon, Surrey.—30th January, 


Alexander 


4411. Locomotive Encines, John Hawthorn Kitson and John Stratten 
Batchelor, Leeds. —22nad December, 1874. 

4413, ReouLatinc and ConTRoLiine the Suppty and Fiow of Water, &c., 
John William Powell, East-lane, Bermondsey, Surrey. 

4414. AERATED and other Waters, William Adolphus Ross, Belfast. 

4415. Borrtinc Apparatus, William Adolphus Ross, Belfast. — 23rd 
December, 1874. 

4458. CARBONATE or B1-caRBONATE of Sopa, &c., Hugo Miiller, Dusseldorf, 
Rhenish Prussia. —28th December, 1874. 

Furnaces for STEAM BoILers, James Marshall and James Lister, 
Gainsborough. 

4469. Castiva MeTats under Pressure, James Mackintire, Villiers-strect, 
London. 

4473. Copyrnc PenciL, Peter Jensen, Chance: 
nication from Emil Jacobsen and Richa‘ 


1874. 

5. Mareriats for Kinpiina Fires, William Robert Lake, Southampton- 
a London.—A communication from Daniel Seymour Silcox. 
. Packinc Srurrine-Boxes of Enoines, &c., William Stebbins Fish, 
‘io N.B. 

18. Meratiic Fasteners for Buttons, &c., George Tomlinson Bousfield, 
Sutton.—A communication from David Heaton.—1lst January, 1875. 

26. Printina, &c, on MeTALiic Piates, Peter Jensen, Chancery-lane, 
London. —'A communication from the Hamburg-American Sewing 
Machine Company. —2ad January, 1875. 


-lane, London.—A commu- 
Jacobsen.—30th December, 





14. Impr ts i hi ‘ tus for CARDING, GILLING, and | Pimlico, London. —24th January, 1872 plications 
Rov ING Worst =, SILK, Puan, cae, ams other fibres, William | 255. pg ounabmeoag. Alexander Melville Clark, Chancery-lane, London. m. morte os ae Treir sejecsioce to such Sonlications 
Fenton and John Fenton, Li ige, Yorkshi nd Christoph — 25th January, 187 thin 
Hutchineon Newoome, Birstall, pcs ‘Leeda, Yorkshire. pibeegniie ee 264. NatLine or PeccrnG the Soirs of Boots and Suoes to their Vamps or al _— @ the Commissioners of Patents wi CeepeS age 

i5. Improvements in CLosinc and OPENING Bort.es containing gaseous j tem + ao Robert Lake, Southampton-buildings, London.—26th 
or effervescing liquids, and in the means employed therefor, James anuary, 2 
Waugh, Glasgow, lanarkahire, N N Witte ‘ Pate a a List of Specifications pybiished during the week ending 

16. ee wep meng in machinery for FLockina Woo..en or other woven | P® nts on Ww: ic e Pp vuty o! as in . anuary, 1875. 
or felted fabrics, Benjamin Rhodes and Thomas Brown Rhodes, Armley, | 252. VesseLs or Canisters, James Storer and David Storer, Glasgow, 1857, 1s. 4d.; 1627, 4d.; 1676, 28. 4d.; 1920, Sd.; 1921, 4d.; 1922, 1s, 4d. 


near Leeds, Yorkshire, 

17. limprovernents in Steam Encines, Immer Fielden, Glasgow, Lanark- 
shire, N.B. 

18. An improvement in Metatiic Fasteners for Buttons, and in the 
means for and the mode of attaching the same to wearing apparel, 
see Tomlinson Bousfield, Sutton, Surrey.—A communication from 

id Heaton, Providence, Rhode Island, U.S.—1st January, 1875. 

19. Anew and improved application to Domestic “Coppers” or other 
similar Bor.ers, of an hydraulic circulator and distributor, John 
Collier and Joseph Holding, Salford, Lancashire. 


Lanarkshire, N.B.—24th January, 1868. 

140. Knitrep Reversipte Gaiters and Boorakirs for CHILDREN, &c., 
William Wilkins and William Gamble Pollard, Leicester.—15th January, 
1868. 

182. SeLF-actinc VaLves, Auguste Bochkoltz, Vienna.—18th January, 
1868. 

150. Capsutes, &c., William Betts, Wharf-road, City-road, London.—16th 
January, 1 

184. MANUFACTURING Bu LLETs, James Davidson, Woolwich, Kent.—18th 
January, 1868. 


1926, 1s.; 1929, 1s. 8d.; 1981, 1s. 64.5 1997, 18. 6d.; 1942. Sd.; 1944, 1s. 4d. 
1945, 8d; 1948, 10d.; 1962, 1s. 6d.: 1964, 10d.; 1966, 1s.; 1971, is.; 1972, 
1s. 2d.; 1977, 10d.: 1978, 104.5 1979, 1 10d.;, 1980, 10d.; 1981. 1s. 4d.; 1982, 
1od.; i986, 4d.; 1987, 4d; 1991, 4d ; 1992, 10d.; 1998, 6d.; 1994, 4d.; 1995, 
4d.; 1996, 6d.: * di: 9006, 40.3 2002. 10d.; 2003, 4d.; 2104, 4d.; 2005, 
28, ba 2006, 4d.; 2007, 4d.; 2009, 4d.; 2010, 4d,; 2011, 4d.; 8d.; 20 
8d.; 2018, 8d.; 2919, 8d.; 4020, '4d.; 2021, 6d.; 2024, 4d.; 2095, 8d.; 2096, 
3 2081, 8d. , 6d.; 2085, 10d.: 2086, 4d.; 2038, 
; 2042, 6d.: 2044, 4d.; 2046, 4d.; 2047. 4d.; 2048, 4c ; 204 


$064, 4d; 2055, 1¢d.; 2056, 4d.: 2059, , Is: 2003, 4d.; 2064, 4d. 


20, An improved EXTIRPATING or GRUBBING and Sowixa Macurye, | 166. CurTixc and Dressixa Metats, &c., James Murdoch Napier, York- | 90¢6, 8d.: 2077, 6d.; 2081, lod ; 2088, 44. 2161, 1s. 4d; 2226, 1s. 4d.; 2907, 
William Edward Gedge, Wellington-street, Strand, London. — A Lambeth, Surrey.—17th January, 1868. 6d. ; 3050, 8d.; 3519, 8d.; 9604, 4d. 


. from Fréderic Victor Dufour, Faubourg St. Martin, 
aris, 
1. An improved Seir-actinc Recu.ator for Twistina Macutnes, Albert 
aa arliament-street, London.—A —“-— from Isaac César 
Charles Rolin and Leon Joseph Guitard, Lyons, 
22. Improved means of and iltingns, bord ratus a Brovrenis Borr.es, Phillip 





198. NaiLine or Pecarne the So.es of Boots and SxHors to their Vamps or 
Uppers, William Robert Lake, Southampton-buildings, London.—20th 
January, 1868. 


Notices of Intention to Proceed with Patents. 
3083. Butrons, &c., James Sdward Harrison, Aston, near Birmingham.— 
8th Septewber, 1874, 











*,* Specifications will be forwarded by ~ from the Patent-office on 
receipt of the amount of price and postage, | § jums exceeding 1s. eg 
remitted by Post-office Order, payable at ‘at the Post-office, 5, ~ 4 
to Mr. Bennet Woodcroft, her Majesty's Patent-office, Sou’ 
awpton- iuildings, Chancery-lane, London, 





Evans and Henry W. 
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ABSTRACTS OF SPECIFICATIONS. 


2. Carpine, CompinG, AND Spinninc Woor, //. A. Bonneville, Pavia. 
A communication Jrom C. Murtia, Verciers.— Dated lat January, 1875. 
The invention consists of « sort of endless metallic table, the links of 
which carry toothed blades, which conduct the nap of wool or other 
materials to be carded, combed, or spun between the comber or doffer 
and the continue, and also of a reservoir under the said endless table 
tilled with any liquid serving to moisten the said material. 


22903. Raiway Brakes, W. Clark, Dunfermline.—Dated 2nd July, 1874. 
The novelty in this case consists, First, in fitting an arrangement of 
brake-blocks and levers on one or both sides of each wheel of the vehicles 
composing a railway train to be operated by a hydraulic cylinder placed 
at or near the centre of the framing and charged by a tube along the 
centre line of the train. Secondly, in fitting a charging chamber on the 
engine or other part of the train wherein by the pressure of the steam, 
the brakes are = on the several vehicles; and in the use of auxili- 
ary chambers in the vans for use in the event of accident. 
2295. Promotine VentiLation, D. 0. Bdicards, Westmoreland-place, Bays- 
water.— Dated 2nd July, 1874. 

The invention is adapted to promote ventilation by attracting currents 
of air from confined spaces by a cowl, chimney pot, or finial placed on the 
top of a chimney or vther avenue for smoke or air. This apparatus con- 
sisting of a covered top surmounting a tubular neck perforated with holes 
through which lateral draughts of the general air penetrate, impinge 
upon the ascending elastic current, and quicken its motion upwards. 
This cap or cover prevents the action of any current of air except in a 
horizontal direction. 

2296. Dovsie Dorrer Conpensers, E. Knowles, Gomersal, 
Fenton, Batley Carr. —Dated 2nd July, 1874. 

The invention consists, First, in the employment of apparatus whereby 
the inventors are enabled to obtain adouble number of threads from each 
pair of rubbing leathers. To effect this they arrange a pair of condenser 
bobbins one above the other to each pair of rubbing leathers, and convey 
the ends of slubbing alternately to the top and bottom bobbin, the rings 
on the doffer being placed closer together than when it is only desired to 
supply one bobbin. Secondly, the invention consists in the application 
and use of a roller placed underneath each doffer cylinder, which roller is 
provided with rings of card which enter the spaces between the rings of 
the doffer to cleanse same. 

2297. Workine Locomotive Enaines, J. Word, West Gortoa.—Dated 2ad 
July, 1874. 

This invention relates to combined air valves and lubricators applied to 
the steam chests of locomotive engines, and consists in improved ai 
ments and combinations for enabling them to be used with greater 
economy and efficiency than has hitherto been attained. The air valves 
are intended to supply air to the chests and cylinders when the pistons 
and slide valves are working with the steam shut off, for the purpose of 
breaking the vacuum and preventing the pistons drawing the smoke, 
svot, and dust through the steam chests and cylinders, and the lubricators 
are used to supply lubricating matter to the slide valves and pistons when 
the air valves are open. 

2298. Rotier Burbs, J. Parry, Manchester.—Dated 2nd July, 1874. 

This invention is applicable to that class of roller blinds where the 
drawing down of the blind causes along cord to be coiled around a grooved 
pulley or drum attached to one end of the roller, and the blind is drawn 
dey pulling the said cord so as to uncoil it again from the pulley or drum. 
The invention consists of an apparatus to be applied to the bracket which 
supports the peg or centre pin of this pulley or drum, whereby any re- 
quired amount of friction or pressure may be brought to bear upon or 
ugainst the surface of this peg or centre pin, in order to prevent the roller 
from turning too freely, so that the blind will always remain in any posi- 
tion, but can still be drawn up by pulling the said cord, or drawn down 
by pulling a tassel attached to the lower part of the blind. 
2304. Feepinc Turasuine Macuine, &. F. Woods and W. 

Stor market.— Dated 2nd July, 1874. 

The invention consists of a grooved roll furnished with spikes and 
revolving in a case above the drum of the thrashing machine. The corn 
is thrown into the case, and fingers are arranged in such manner as to 
cause the corn stalks to be disengaged from the spiked roller and fall 
upon the drum. Possibility of injury to an attendant through being 
drawn into the drum is obviated. The machine is fed with greater 
regularity and more ease, and requires less power to work it, and the 
drum being covered in no grain is Yost by its centrifugal action. 

2305. Brakes, I. Schallehn, Brixton.—A communication from C. D. C. 
Bruhs and J. G. Bohringer, Hamburg.—Dated 2nd July, 1874. 

This invention relates to a self-acting brake for omnibuses, carts, 
wagons, tramway cars, and similar vehicles, and is designed tu render 
the stopping of the vehieles by horses altogether unnecessary. 

2309. Moutpinc anv Compressine Fuet, &c., J. Lewis and W. Jones, 
Swansea.—Dated 2nd July, 1874. 

The provisional specification describes carrying two moulds on a reci- 
procating frame. As the frame reciprocates, the moulds are filled and 
their contents compressed and expelled. 

2312. Marine Steam Borers, 7. R., A., cnd W. R. Oswald, Sunderland. 
Dated 2nd July, 1874. 

This provisional specification describes a boiler in which the flame 
after leaving the furnace travels right along underneath the boiler, and 
returns to the front of the boiler from the back combustion chamber 
through the small tubes to the front combustion chamber ; from thence 
it travels along flues at the sides of the boiler to the chimney or 
uptake. 

2814. Ixrertockinc Levers ror Switcnes, Pornts, AND SIGNALS, R. 
Spence, Bridgewater.— Dated 3rd July, i874. 

The object is that the interlocking shall be effected by the main lever of 
the switch point or signal instead of by a separate lever. The main lever 
is so jointed that a portion can be pulled or pushed over to release the 
interlocking bolts or catches, and then a continued motion of the lever 
causes a shift of the switch point or signal to take place and to become 
locked. 

2315. Pump ror Sewace, &c., J. Bentley, Birminghain.—Dated 3rd July, 
1874 
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S74. 
The novelty of this invention consists in raising and discharging 
sewage or other diluted matter by means of a spiral of any desired length 
and pitch being made to revolve by suitable gearing worked by steam or 
other motive power within a cylinder, the internal circumference of 
which being the same size as the spiral before mentioned, whereby a con- 
tinuous stream of sewage or other matter is elevated and delivered 
2817. Rorary Kyirr CLeaner, C. F. Bower, Perth-road, Finsbury Park.— 
Dated 3rd July, 1874. 

On the top of the machine a slide is worked, between two grooves, which 
carries a shield or protector for each knife, preventing them from 
oscillating, twisting, or being injured. There is a stop tu fix the slide 
when in operation. Instead of single leathers they are double. Stops 
are placed on the spindle preventing the discs from receding. 





2818. Apparatus ror Causinc THE Flow or Liqguips, AND TO OBTAIN 
Motive PowER FROM THE FLow or Liquips, J. J. Keastadter, Camomile 
street, London.—Dated 3rd July, 1874. 

The apparatus for causing the flow of liquids consists of two tanks in 
each of which are platforms or floats of less specific gravity than the 
liquid, and having a constant tendency to float to the surface, but being 
pressed down by weights or springs properly adjusted so as to press 
down the liquid, At the bottom of each tank is a pipe leading to the top 
of the other tank. When used with the apparatus forming the second 
part of the invention, one of these pipes must be of flexible material. 
The liquid is driven out of one tank, by the pressure of the floats, 
through the pipe from the bottom of that tank to the top of the other 
tank, which latter tank is partly filled with air. The liquid falling to the 
bottom of the second tank is driven by the floats thereof through the pipe 
from the bottom of that tank to the top of the first tank. A constant 
circulation is thus kept up. The apparatus for obtaining motive power 
from the flow of liquids consists of a wheel formed of two discs with fric- 
tion rollers so fixed on its periphery as to revolve freely. The flexible 
tube being pressed against the friction rollers, the motion of the liquid 
passing through it causes the wheel to revolve. The motive power thus 
produced may be used in any of the ordinary ways. 


2319. Renperinc SteeEL AND IRON Wares IncorRopIBLeE, J. A. Briggs, 
Wellington-street, and G. M. Abell, Gloucester. —Dated 3rd July, 1874. 

The application to the steel and iron wares of the scientific process or 
processes for rendering in iron the state technically known as the passive 
state, with the object of rendering them incorrodible. 

2320. Furnaces anp Rapsies, J. G. N. Alleyne, Alfreton.—Dated 3rd 
July, 1874. 

This invention relates to puddling furnaces of the rotating basin kind, 
and rabbles for such furnaces. furnaces are provided with four 
regenerative chambers, two for and two for air, so that while the pro- 
ducts of combustion pass from So times through a pair of the end se 
heating them, the gas and air pass to the furnace through another pair, 
becoming heated so as to produce a flame when they mingle at the fur- 
nace throat. The flame may enter at one throat and issue by a throat on 
the —— side, or the two throats may be on one side, so that the tlame 
wheels round the furnace. The rabble used for basin furnaces, whether 
heated on the nerative gas ciple or otherwise, consists of iron bars 
or tubes bent to loop or to crank form, and made to revolve on a hori- 
zontal axis, so that their looped or cranked parts are caused to sweep 
through the molten metal in the basin. When tubes are used, water is 
made to circulate through them to keep them cool. 





THE ENGINEER. 


2323. Covetinc Raitway Roitise Stock, MH. Havdysidte, St. Joka 
Wood. —Dated 3rd July, U74. 

This invention relates to the method of coupling or joining together the 
carriages, wagons, or other vehicles of railway trains, and consists in 
passing a coupling rod entirely through or suspending it from the end 
and centre transoms forming parts of the framing of each vehicle, the said 
rod sliding freely so as to be easily withdrawn if required, and fitted at 
each end with a series of coupliag links of the ordinary or any suitable 
construction. The rod and links of each vehicle are connected with those 
of the next vehicle by shackles and pins, or by peculiarly constructed V 
hooks, in such a manner that each vehicle is thereby pulled or pushed 
from behind instead of from the front as hitherto done. 

2324. Roors anv oTHER Parts or Burtpincs, W. H. Lascelles, Bunhill- 
row, London.—Dated 3rd July, 1874. 

The main feature of the invention consists in a novel mode of con- 
structing in wood curved ribs which may be used to form the arched 
framing of conservatories and other horticultural structures. 

23256. Acricutrurat Dritts, C. and S. H. Denning, Chard.—Dated Srd 
Joly, 8TA. | 

The invention consists in mounting a barrel formed with right and left- | 
hand spiral blades, in the seed box, whereby the corn or seed is caused to | 
converge towards a central feeder consisting of inclined blades, which | 
deliver it through a hole in the back of the seed box. A set of these | 
blades is applied for each rovr. The bearings of the shaft carrying the 
revolving barrel are made adjustable to adapt the drill for sowing large or | 
small corn or seed, | 
2326. Apsvstine Cuair, W. M. Golden, Broowtyn, U.S.- Dated 3rd July» } 

1874. 

This invention relates to a chair provided with novel and simple 
mechanism whereby its back may be adjusted tu any desired height and 
angle of inclination, and which is provided with a head rest capable of | 
vertical and angular adjustment. 

2327. Sowino Seeps axp DistrinuTinc Manure, W. G. Reawbone, | 
Toronto, Canada.—A communication Jrom J Codville, Woodstock, | 
Ontario.—Dated 3rd July, V74 

This invention consists of machines for sowing seeds broadcast, and 
distributing manure, constructed as follows. The machine is supported | 
on two travelling wheels, and the seeds or manure from a hopper pass into 
receiving chambers under openings in which a reciprocating sliding feed 
bar works. In this teed bar are vertical channels which at the proper 
times are brought opposite to the ends of delivery and distributing spouts 
beneath them, the said spouts having a rocking or oscillating motion in a 
horizontal plane. ‘The feed bar and spouts are worked from one of the 
travelling wheels of the machine, As the machine is drawn over the land 
the seeds or manure pass from the hopper to the receivers or chambers, 
and from thence to the passages in the feed bar, The manure or seeds 
are carried by the feed bar to the delivery spouts, by which they are 
delivered and distributed broadcast over the land by the oscillating and 
jerking action of the said spouts 
2329. Hoors ror Securino Bares, J. B. Bradshaw, Rotherhanm.—Dated 

3rd July, US7A. | 

This provisional specification describes securing the ends of the hoops 
by introducing a key between them and causing them to bend outwards 
away from one gnother, the ends being held together on either side of the | 
key by being passed through longitudinal slots in a short length of tube 
When rivets are used for securing the hoops, the hoops are rolled with 
longitudinal ridges which come on each side of the rivet holes. Also 
describes rolling bale hoops with numerous longitudinal grooves. 

2331. Sewine Macuines, J. Parkinson, Bradford.Dated 3rd July, 1874 

This invention consists in so constructing sewing machines that 
rotation may be imparted to the fly-wheel of the machine for the purpose 
of winding thread on the spools without the other going parts of the 
machine being worked or operated as heretofore 
2382. Warpinec or Beamine Macuines, J. aad J. 

Dated 3rd July, 1874. 

This consists in the arrangement of apparatus of a more simple con- 
struction for stopping the machine when an end breaks 
2333. PerameuLators, W. Gadd, Manchester.—Dated 3rd July, WT4 

The objects of the improvements are to so construct the handles of 
perambulators and similar carriages or vehicles as to enable them to be 
used for the purpose of pushing the vehicle in either direction, which is | 
effected by extending the rods carrying the handles along the sides of the 
vehicle, such rods being attached to a shaft or spindle passing from side 
to side and forming a centre or fulcrum, whereon the rods and handle 
may be turned over to the opposite end of the carriage. The rods and | 
handle being kept in position by suitable means at whichever end is 
desired. Or the rods and handles may be constructed capable of being 
detached and attached alternately at either end. The result in both cases 
being that the attendant is enabled to push the perambulator forward in 
either the one position or the other, thus preventing the occupant from 
facing the wind or rain in stormy weather. The improvements are also 
applicable in those cases where the vehicle is pulled instead of pushed 
along. 

4. EFFectTinG INSTANTANEOUS CHANGES oF Costume, J. Morris, New 
York.— Dated 3rd July, 1874. 

This said invention relates to means whereby in giving an entertain- 
ment consisting of the impersonation or representation of «a number of 
individuals of more or less diverse character or appearance, the inventor 
can without leaving the stage or platform whereon he stands, or with- 
drawing or concealing himself from the audience, instantaneously change 
his entire costume or dress as required to represent the various successive 
characters without taking off any article dress, and without the aid of 
an assistant, or the use of any apparatus or appliance concealed upon or 
about the said stage or platform. 

2335. Knirtep Fasrics, L. Barton, Nottingham.— Dated 3rd July, W874. 

This invention has First for its object the manufacture of knitted 
fabrics, and Secondly relates to improved arrangements of machinery for 
the production of such knitted fabrics. The invention also consists in 
improved methods of fashioning hosiery, videlicet, shaping, narrowing, 
or widening, also striping and splicing knitted fabrics. Great uniformity 
of knitted fabrics is obtained by reason of the improved method of | 
forming the loop, increased speed being also vbtained on the production 
of such fabrics. In forming the loops of knitted fabrics in accordance 
with these improvements, in place of the ordinary slar-cock or other 
means heretofore employed, a cylinder having a series of projecting sur- 
faces arranged thereon is employed, which act in succession upon the 
jacks as the cylinder revolves, and each of such projecting surfaces comes 
into operation so asto act in regular successien upon the jacks and 
sinkers. Cam surfaces are formed upon the cylinder for the purposes 
of allowing the whole series of jacks to rise and fall during the working 
of each course. In fashioning knitted fabrics in accordance with these 
improvements, points being employed which are capable of selection 
arranged above the needles, to which a forward movement is given as the 
needles recede. In widening knitted fabrics in accordance with these 
improvements two shifting points are employed in place of one as hereto- 
fore. Movable tingers or feeling pieces carried by a bar are arranged | 
near the selvage needles according to these improvements, such fingers | 
being interposed between the acting surfaces on the revolving cylinder to | 
cause it to increase the depression of the jack sinkers at the selvages. 
Such movable fingers or filling pieces may be arranged and applied so as 
tu give additional loop at any part of the width of the knitted fabrics if 
required. Plain, ribLed, or other work may be produced. According to | 
another part of these improvements the thread carriers are arranged in 
tiers one above another, each carrier having an independent motion, so 
that such carrier can be brought into position to lay the required coloured 
or other thread in correct position upon the needles. 

2340. Lawn-mowrine Macuines, A. A. Schlesinger, Islington.—A 
munication Jrom D. Williams, New York.—Dated 4th July, 1874. 

This said invention relates to a lawn-mowing machine whose most 
peculiar and novel feature is the operation of the knives or cutters inde- 
pendently of the travelling or mowing of the machine over the ground. 
This peculiarity allows the said machine to be used more advantageously | 
than other lawn-mowers in cutting grass near a wall or fence, or in 
other positions where it is impossible or difficult to move the machine 
forward. 

2341. Turnine THE Leaves or Books, RK. C. Mudge, Weymouth.—Dated 
4th July, 1874. 

This relates to additional details of Patent No. 2731, 1872, and consists 
in arranging the fold-over arms, so that they may work back again at the 
will of the person using the instrument, this being effected by em 
and sliding levers within the case. The back upright is composed of one 
fixed piece, a sliding piece and a wedge rod, between which leaves of books 
or pamphlets can be held. 

2342. Bearincs anp Journat Boxes, C. BE. Barber, Berlin.—A_ communi- 
cation from W. W. Crane, Auburn, New York.—Dated 4th July, 1874. 

The principal object of this invention is to so construct the supporting 
brackets or the bearings that should the shafting get out of the line, or 
the bearings themselves get accidentally shifted, the journal-box should 
adjust itselt to the new state of things, or be capable of being so adjusted 
with facility. 

2343. Huss on Axir-noxes, C. FE. Barber, Berlin. —A communication from | 
W. W. Crane, Auburn, New York.—Dated 4th July, 1874. 

The object of the present invention is to avoid the necessity of frequently 
lubricating the rubbing surfaces of loose pulleys or wheels which rotate 
loosely on shafts or axles. This is effected by forming a reservoir for the 
oil or lubricating material which is supplied through holes made in the 
hub and provided with vil-tight screwed stoppers. 

2344. Comprnc Fisrovus Susstances, H. W. Whitehead, Holbeck.—Dated 
4th July, 1874. 

This invention relates to a mode of constructing the delivery end of the 
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feeding boxes and lid of Nobles or other similar combing machines. In 
order w dv this the inventor makes the delivery end of the box and of 
the lid with serrated edges, and he sometimes nukes the delivery end of 

either the box or the lia serrated while the other 1s left plain. 
2345. Giass, H. Percivel, Bishopawearmouth.—Dated 4th July, Wi4 

This invention consists in the adaptation of covered pots or coverings 
to be used in connection with ordinary tanks, and also in the adaptation 
of ordinary tanks to be worked in connection with covered pots or cover- 
ings. The covered pots have an opening or openings in the bottom or 
side of each for the refined glass to flow in from the tank, as well as an 
opening from which the refined glass may be gathered, and the tank is 
constructed with one or more openings on each side of the crown through 


| which the covered pots or coverings may be placed inside the tank. 
| 2847. Bive Co.ovrixo Marrer, £. G. P 


Thomas, Brentford. 
municarion from C. A, Girard, Paria.—Dated 4th July, VS74. 
This provisional specification describes heating one or more of the ter- 


-A com 


| tiary monamines, methyldiphenylamine, ethyldiphenylamine, and amy)- 


diphenylamine with oxalic acid. The specification also describes purify- 
ing the blue colouring matter so produced. 
2348. Srixnine, Rovixa, an» Drawine Finrovs Supstances, J. Come, 
Trinity, N.B.— Dated 4th July, 1874, 
This provisional specification describes mounting, lubricating, and 





| driving the flyer (which is continuous round the top and bottom of the 
| bobbin) and the bobbin in spinning and roving frames 


i Also drawing 
apparatus placed immediately over the flyer. Also providing the cireum- 
ference of the retaining roller with moving cross rows of steel pins or 
gills, and using such retaining roller as a substitute for screw gills 
2349. Lapies’ Dress IMprovers, 6. Peodleburu, Elton.—Deted 6th July, 
1874. 

The novelty of which mainly consists in making these articles of 

felted wool and pressing the felt into a mould of the desired shape re 





| quired, 


2350. Prerarine axnp Usinc ror Luprication THE Composition KNOWN 
as Hot-weck Grease, J. Key, Birmingham,—Dated 6th July, W374 
These improvements in preparing lubricants for bot metal rolling are 
simply facilitating its use by moulding it in suitable cakes or blocks of 
any desired size or shape, according to the purpuse required ; such cakes 
or blocks to be applied or advanced to the revolving journals by self-acting 
appliances when required 
2354. Dovnte-actinG axp Contixnvous Brake, F. Groves, Manchester. 
Dated bth Jol, W874 
First, this invention consists in an improved mode of connecting the 
brakes of the carriages or wagons, so that when the carriages or wagons 
are turned from end to end there shall be no difficulty m connecting 
them. Instead of having a socket at one end of the shaft under the 





| carriage and a square red at the other end, there is a socket at both ends 


having in them square rods with discs at their outer ends, which discs 
are connected together by pins or bolts having knuckle joints or flaps. 
Secondly, in working the brake levers and brake blocks by a slotted 
eccentric on the shaft under the carriage or by a lever, by a slotted link, 
or by a chain wheel and chains ; and, Thirdly, in the employment of a 
steel lever on each cross or brake shaft strong enough to block the wheels 
and yet have elasticity sufficient to allow the continuous shaft to have 
control over those carriages whose brake blocks may be worn more than 
others 
2355. Fastextve or Articies or Jewerery, 7. Kendrick, Balsall Heath. 
Dated 6th Jala, UTA 

This invention consists in various arrangements of device for securing 
the backs and top of the solitaires or studs together, and for facilitating 
adjustiment 
2356. Srinat Srrixcs, W. FE. Broun, Corlshod.—Dated 6th Tela, UTA 

In these improved spiral springs the metal is rolled or formed of a 
gradually increasing thickness or cross sectional area, and is coiled as 
round a cylinder into a spiral of uniform diameter or radius, so that when 
subjected to a light weight or force only the more sensitive part of the 
spring—that is, the part composed of metal of small sectional area—is 
compressed or extended as the case may be, the parts of larger sectional 
area being brought into operation when increased weights or forces are 
brought to bear according to the amount of the weight or force. For 
rolling these improved springs, cam-shaped rollers may be employed, the 
peripheries being tormed so that as they revolve the space between thr 
rollers for the passage of the metal gradually increases according to the 
sectional area required to be given to the metal 
2357. Treatise Hor Bines anp Hop Roots, J 

Dated 6th July, T4 

This provisional specification describes a process for treating the hop 
bine or root as a whole to prepare it for bleaching 
2358. Traixixne Hors, W. Gardaer, Bekesbourne.—Dated th July, WST4 

This provisional specification describes supporting inclined strings on 
the poles for hops to run up. 


2359. Lowernins, Ratsinc, anp DisENGAGING Surrs’ Boars, W 
Liverpool.—Dated tth July, WA 

The First part of this invention consists in making the davit from 
which the boat is suspended in the form the letter of C, thereby combining 
a davit and boat chock or rest. The davit is hinged at the bottom to a 
bracket, and attached by means of a link toa quadrant, which is actuated 
by suitable winch gear. The head of the davit is made to project beyond 
the centre, on which the davit is hinged, so that the boat will throw the 
davit outboard by its own weight. The Second part of this invention 
consists of a lowering gear, which is composed of a tackle passed through 
the ends of a pendant spar, and so arranged that it can be jammed or 
eased from the beat or ship's deck. The Third part of this invention 
consists of disengaging gear formed of two split sheaves mounted on a 
shaft, with right and left-hand screws of coarse pitch ; the bight of the 
rope of the boat tackle passes between the split sheaves, and is held ther: 
until disengaged by releasing the shaft, which is held in position by suit- 
able locking year. 
2361. Varve Gear, G. A. C. Bremme, Liverpool.— Dated Gth July, 1874 

This invention relates to a new gear or motion for working the slide 
and other descriptions of valves of steamn and other motive power engines 
and steam pumps, and is also particularly adapted for working steam 
steering gear, and consists in actuating the valve spindle or rod by means 
of a lever which is attached at one end to the valve spindle by means of 
a link or its equivalent, and at the other end to the piston rod of the 
engine by mneans of a link, stud, or their equivalent. The lever is pivoted 
at a point near its attachment to the valve spindle to a sliding rod, lever, 
or their equivalent, which has a fixed travel, and is actuated by an eccen- 
tric cam or their equivalent, or by an auxiliary steam cylinder, or by 
hand. The arrangement is that the travel of the aforesaid sliding rod, 
lever, or their equivalent opens the steam port whereby the piston is set 
in motion, and that the travel of the piston tends to close the steam port, 
and actually closes the steam port when the aforesaid slide rod, lever, or 
their equivalent ceases to move. 
2362. Sowine Potatoes, H. A. Bonneville, Pavia. —A communication Jroin 

L. A. Couteau, Leouvitle, France.— Dated 6th Jula, W874. 
This invention relates to certain modifications in the construction of 


Burling, Meidstove 


Abarlow, 








| self-acting machinery patented September sth, 1873, the main of which 
| consists of a hopper provided with two or more compartments, and of «a 
| rotary druin provided with helicoidal passages for sowing potatoes, in- 


stead of a single hopper and of a hinged valve 

2363. CartripGe Macuines, J. MocNevghton, Edinburgh.—Dated 6th 
Julu, WTA. 

This invention consists of a machine provided with a cylindrical up- 
right or cartridge chamber, into which the various tools for effecting the 
ditferent operations are screwed, and also with a lever (having*) a head 
or sucket which closes over the chamber. 

2364 Motive Power Enaines, B. F. Stevens, Henvietta-atreet, Covent- 
gardea,—A commeanication Jrom J. Laubereac, Paris.—Dated 6th July, 
1s74. 

This invention relates to a peculiar arrangement and combination of 
machinery or apparatus for obtaining motive power by the alternate ex- 
pansion and contraction of air, and is more especially applicable where 
an engine for performing light work is required. The volume of the air 
is increased by heat, and the expanded air is caused to act through the 
mediwn of a cushion of cold air upon the underside of a piston and raise 
it ; and a partial vacuum being then formed by the contact of the heated 
air with refrigerating surfaces, the pressure of the atmosphere upon the 
top of the piston effects the return stroke of such piston. 








2365. Gaverne on INpicatiIne THE IRREGULARITIES ON MILLsToNEs, 4. 
Partridge, Lexden.— Dated 6th July, W874. 

It consists of a curved bar with projecting blocks on the underside 
accurately faced, but not quite in the same plane, so that when applied 
to the stone the first block will only touch the higher prominences, whilst 
the second block will touch both the greater and the lesser irregularities 
These two blocks are adjustable and provided with spring cushions, and 
are blacked so as to mark the stone. The remaining block is fixed 
Adjustable wheel guides are provided to keep the instrument at a uniform 
distance from the edge of the stone. 

2367. Bowers axp Furnaces, N. D. Spartali, Liverpool.—Dated 6th 
July, 1874. 

This invention relates chiefly to arrangements of boilers in which steam 
may,be generated in an efficient an economical manner. {This he proposes 
to do by subdividing the water space so as to uce a e area of 
heating surface. This invention applies both to tubular and shell boilers, 
and to stationary, marine, and locomotive boilers. 





* The word “ having” is found in the copy of the abri ent delivered 
by the applicant, but does not appear in the original abri t. 
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2368. Roiiuwe Merats, W. R. Lake, Southampton-buildings, London.— 
communication frou F. G. Tibbits, Philadelphia, and G. B. Weaeer, 
Providence, U.S. —Dated bth July, 1874. 

The First part of -he said improvements relate to so combining the rolls 
of cach pair and the several contiguous pairs of rolls with each other that 
the faggot or bar to be rolled shall be surely guided from one pair to the 
next in the series. In combination with each roll of both the horizontal 
and vertical series, guards are placed to bridge over and enclose on all 
sides, with the exception of an opening for the passage of scale. The 
siid invention also relates to the arrangement of the gearing for driving 
the rolls of each series. All of the rolls are capable of being adjusted 
endwise from one side of the machine. 


2369. Srarr Treap AND Pavina Buiock, W. Cotter, Holloway.—Dated 6th 
Juli, WTA 
The specification of this invention describes forming the treads of 
atairs and blocks for paving of spheres of glass, stone, or other material 
projecting at their upper sides through perforated plates, and resting at 
their undersides on plates of any suitable material. 





2871. Direcr-actinc Steam PumptnG Enotnes, W. Walker, Newton Moor 
—Dated 7th July, 174. 
The inventor employs a double-ended piston having a cylindrical part 
working in a partition piece. The steam is admitted into the annular 
space around the said cylindrical piece, and is then expanded into the 
large steam space. As the piston works to and fro communications are 
effected by means of passages in the piston cylinder and in the main 
cylinder for the flow of steam from =e spaces to the valve box into the 
exhaust passuge to effect the movement of the valves. 
23783. Cuipeinc Horses ok oTHER ANIMALS, WV. Clark, Oxford-street, London, 
—Dated 7th July, Ws74, 

The novelty of the invention consists in applying to the handles and 
actuating lever of horse clippers an arrangement of spring that will enable 
the handles to expand by self-acting means, and also give to the cutter 
plate a compensating yield in the event of extrancous or gritty matter 
getting between the cutting teeth. 

2374. Cements, G@. H. Forbes, Broughton.—Dated 7th July, 1874. 

This said invention relates to a new or improved method of manufac- 
turing cements by intimately combining coke or coke breeze or an 
equivalent of the same with the cement making materials before the 
calcination of the same, whereby (together with other advantages) the 
process of calcination is rendered more certain and expeditious. 


2875. Carriaces ror Common Roaps, S. Hart, New Bond-street, London. 
Dated 7th Julu, 7A. 

First, the invention is for the safety and ease of persons getting into 
carriages such as wagonettes and phaetons, without getting over the 
wheels as at present, by the use of cog wheel and racks and levers. 
Secondly, the opening and closing of carriage heads with the greatest 
of ease by the use of spiral springs combined with other mechanical 
mneans, 


2377. Horse Capsrans, W. J. J. Berquer, Hawburg.—Dated ith July, 
IST4. 





This invention consists in casting the driving wheel of the capstan 
which is of conical form with a bell-shaped cover, so that the working 
xurts of the machine are thoroughly protected. The winding wheel and 
he first pinion are placed underneath the bell-shaped cover, and the other 
parts of the capstan are so placed as to suit this arrangement of the 
mechanism. 

2378. Currinc Hepoes, J. Walton, Wilustow.—Dated 7th July, 1874. 

This improved instrument consists of a double-edged cutting blade 
which is set at angle on the shaft. This invention may be modified by 
making the cutting blade parallel to the shaft, but set off to the required 
extent, 

2379. Reeviatinc THE ApMisston or Ain To FurNAces, BE. Rovwlend, 
Muauehester._ Dated 7th July, WTA. 

The object of this invention is to construct an apparatus for automati- 
cally controlling the admission of air to furnaces through suitable openings 
in the furnace 7 esa which shall be simple and not liable to derangement 
by the heat of the furnace. In carrying out this invention a casing is 
tixed in front of the gridiron sliding shutter of a furnace door, and in an 
epening in the front of this casing is tixed a wind vane, so that all the 
wir passing throigh the gridiron sliding shutter when opened shall be 
compelled to pass the wind vane, so causing it to revolve. By mechanism 
described the rotary motion of this wind vane is employed to close the 
gridiron sliding shutter, and so shut off the supply of air through the 
door after the lapse of the requisite interval of time. 


2381. Preemaric Brakes, 7. Harding, Manchester.—Dated 7th July, 
S74. 








This consists in converting the steam cylinders into air pumps by pro- 
viding them with suitable inlet and outlet valves. The airis thence con- 
veyed first into a receiver, and then by pipes to the carriages, to be 
utilised as required. 

2382 Pirrciay anv Topacco Pires, J. Liston, jun., Glasgow. —Dated Tth 
July, UST4 

This invention consists in the construction and arrangement of the 
parts of a machine for preparing pipeclay for and in the making of tobacco 
pipes and other articles therefrom; the machine consists of a main longi- 
tudinal frame formed of two cast iron open side cheeks, secured together 
by transverse frames or cross stays, which carry the bearing blocks of 
the main driving shaft ranged longitudinally up the centre below, and 
driving, at half its own speed, the vertical spindle of a pug mill secured 
above on the centre part of these side frames. All the movements in the 
operation and of the machine are taken from this moving shaft by sepa- 
rate cam motions, so as to give the sequential and intermittent action 
and pauses required, this shaft being driven by any motor or adjacent 
revolving shaft, by «a belt and pulleys in a usual manner. Two curved or 
segmental blades on the octal of the pug mill force out the clay at the 
lower wide part through openings into two close feeding chambers, one 
on each side of the pug milt outside the framing, with one or two aper- 
tures in the bottom of cach, approximating to the shape of the pipes or 
moulds into which the clay is forced by vertically reciprocating pressers, 
each actuated by one arm of a lever having the other actuated by a cam 
on the opposite ends of a transverse shaft above the frame driven by a 
vertical spindle and mitre wheels from the main shaft. The ordinary two 
halves of the moulds are carried on joints so as to open and close longi- 
tudinally on carriages reciprocated on guides below each close feeding 
chamber, by a connecting rod hanging lever, and cam to each on the 
overhanging ends of the transverse shaft, all so as to have the clay fed and 
pressed into them, and cut off in blocks by a wire on the forked ends of a 
two-armed rod, each reciprocated by a lever on a rocking spindle, or it 
might be a crosshead actuated by a cam on the lower part of the pug mill 
spindle, after which the carriages and their moulds are carried forward 
out from below the feeding boxes, and have the two halves of the moulds 
swivelled or closed up on their axes, and screwed tightly together by two 
raising and gripping cheeks on the top of each of the two slide blocks 
reciprocated by two beam levers and their connecting rods below, actu- 
ated by their back arms from a cam on the main shaft, and screwed 
tightly together by a cross screw spindle reciprocating in guides on the 
iain frame and working in the said slide blocks with reverse right and 
left-handed screws cut on their extreme ends, which tighten or loosen 
the grippers as this spindle is turned in one direction or the other by a 
pendent central lever on it, actuated by a connecting rod having a bowl 
or roller on on its free end working into a cam on the transverse shaft 
carried in the front end of the main frame, so that when the two halves 
of the mould are tightened up with the bowl part underneath a vertical 
reciprocating stapper, which is brought down by a beam lever and cam 
on each side of the said cross shaft to form the internal bowls of the pipes, 
and just as the stappers begin to rise again the back end of the wires— 
which are guided in a stay and holes formed centrally in the stem end of 
each mould with their front end secured in the opposite ends of a cross- 
head reciprocated by a connecting rod and rocking vertical lever with a 
central stud roller working in a cam on the cross shaft in jront—are 
forced back so as to form the hole through the stem of each pipe; when 
the superfluous clay is cut away from the top of the pi snd moulds, as 
soon as the stappers have risen clear of these, by blade knives secured 
on the top of the adjacent vertical spindles and straps wound round these 
in reverse directions, actuated by a rocking lever and cam on the said 
cross shaft in front; or by the crosshead actuating the wires against the 
pewer of springs which turn the spindles and bring the knives back to 
their normal position, when the two halves of the moulds are opened by 
the unscrewing and lowering of the gripping jaws by the screw spindle 
and reciprocating beams below, so that the finished pipes can be lifted 
out and the moulds cleaned and oiled, all ready for traversing and _re- 
filling them below the feeding chambers, and the operations repeated all 
as herein before described. 


2383. Seam Stircuixc anp CLotu Stretcuinc Macnine, W. Morgan- 
Brown, Southampton-buildings, London.—A communication from A. 8. 
Dinsmore, Boston, U.S.—Dated 7th July, 1874. 

This invention describes a track frame, upon which a sewing machine 
is made to operate, and cloth holders, so that the two pieces of cloth to be 
united may be securely held and the track of the stitches be in an abso- 
lutely straight line. 

2385. Carrripces ror Biastino, B. S. Lloyd, George-yard, Lombard-street, 
London.—A communication from the Hon, T. Holt, A. Garran, and E. C. 
Cracknell, Sydney.—Dated 7th July, 1874. 

This invention consists in increasing the disruptive power of an explo- 
sive substance by confining it within a resisting envelope, by which means 
a complete combustion is secured from the entire bulk of the contents 
weing turned into gas before the envelope is ruptured, and a correspond- 
ing economy of explosive material is obtained. 











2386. Curpprinc or Curtinc Grass Ences, 7. Green and W. Burrows, Leeds. 
—Dated 7th July, 1874. 
This —_ specification describes arrangements for cutting the 
edges of grass lawns, &c. 
2387. Breap anv Biscuits, J. C. Pooley, Bath.—Dated Tth Julu, 1874. 
This provisional specification describes, manufacturing bread and bis- 
cuits from a mixture of wheat flour and malt flour. 


2389. Printinc Fapnrics, A. M. Clark, Chancery-lane, London.—A com- 
munication Srom A, Bozini, Lyons. —Dated 7th July, S874. 

According to this improved method of printing fabrics, the same rich- 
ness of effect is obtained as in chromolithographic impressions on paper. 
The pattern is first printed on paper by the perch ~ pean process, 
using colours insoluble in water but soluble in other liquids. The pattern 
thus printed is then impressed on the fabric, which is previously impreg- 
nated with the liquid in which the colours are soluble. 

2391. Makine Cigars, W. C. Wilson and J. B. Candlish, Shegield.—A com- 
munication Trom T. Munk, Berlin.—Dated 7th July, 1874. 

This invention relates to machinery for forming that portion of cigars 
which is known as the ** bunch,” and consists of a peculiar arrangement 
and combination of apparatus for cutting off the amount of fillers, passing 
them on to a wrapper, wrapping the same round the fillers, and deliver- 
ing the roll by mechanical means. 

2392. Feepinc Frprovs MATERIALS TO CARDING AND OTHER MACHINES, 
J. Tatham, Glasgow.— Dated 8th July, 1874. 

In carrying out the invention the fibrous materials are dropped on a 
shallow tray arranged transversely over the ordinary forwarding feed 
apron. The tray is supported at each end by a plunger or float, floating 
in oil, mercury, or other suitable liquid contained in a stationary vessel. 
As the fibrous materials accumulate on the tray it descends, and ulti- 
mately causes the disengagement and temporary stoppage of the parts 
supplying the fibrous materials. The materials are next transferred to 
the forwarding apron by a rake moved periodically over it or by a tilting 
movement imparted to the tray. When dealing with “long wool” a 
comb is employed to remove portions of the materials from a heap, and 
it descends when taking the materials. The comb’s motion next carries 
it over the tray and through the teeth of a stationary comb, which, as the 
moving comb rises, strips off the materials and allows them to drop into 
the scale. 

2393. Drivinc anp Reversina Gear For Wasnrnc, &c., Macuines, E. 
Taylor, Salford.—Dated 8th July, \S74. 

This invention applies to such washing, wringing, and mangling ma- 
chines as are driven by power, and the object of the invention is to obtain 
a simple and easy method of reversing the movement of either the box or 
tub, or of the wringing or mangling rollers, or both movements, without 
the aid of additional pulleys or straps. 

2394. Coveiincs ror Rattway CARRIAGES, Wo Spence, Quality-covrt, 
Chancery-lane.—A communication from A, Wilson, Belle Ewart, Ontario. 

Dated 8th July, U74. 

The buffers are united to the front part of the draw-bar by a slotted 
connection so as to admit of the buffers being moved independently of 
the draw bar in coupling and to compress their springs, the buffers being 
closed together more tightly by the pull on the draw bar with the reaction 
of the said springs. ° 
2395. Repucine Ores oF MANGANESE AND OTHER METALLIC OXIDEs, J. 

Ireland, jun., Manchester,— Dated 8th July, 1874. 

This invention relates to the reduction of ores of manganese and other 
metallic oxides to a condition of spongy metal by feeding a mixture of 
ore with carbonaceous matter into an annular passage at the top of a re- 
ducing vessel, and allowing ,it to descend by gravity along the vessel, 
subject to a certain distance to the heat of an annular flue, in which there 
is a combustion of gas and air admitted by side apertures, and for a 
further distance to the cooling action of an iron casing water jacketed, 
the metallic sponge being removed from time to time in portions through 
a door at the bottom of the casing. 

2396. Picks, M. Dodds, Bedburn.— Dated 8th Jul, 1874. 

This invention mainly consists in this : The pick-head is made of iron 
somewhat shorter than the pick-head is intended to be, the deficient 
portions at cach extremity (not pointed) being supplied by steel points 
welded on to the body of the pick-head constructed as above stated. 
2397. Cootine axp Heatinc Liquips anp Gases, MW. Wilson, Slockton- 

on-Tees, and J. Steel, Glasgow. — Dated 8th July, W874. 

This invention mainly consists, Fi in attaching the cooling tubes to 
the main bedy of the apparatus to facilitate their removal for cleaning or 
repairs. Secondly, the discharging ot a current of hot or cold air upon 
the surface, or into the body of the liquid under operation. Thirdly, the 
producing of a lateral motion in the liquid under operation to insure the 
contact of every atom with the operating surfaces, and so facilitate the 
operation of cooling or heating. 

2399. PreraninG Fisres ror Compre, 7. O'Hara, T. H. K. Lees, aad W. 
Jackson, Halifox.—Dated 8th July, Us7A. 

The inventors First employ an ordinary filling engine, into which the 
silk or other fibre is introduced, and there straightened. It is thence 
taken off in tufts by “ books" or nipping instruments, and introduced 
to a coarse-toothed rotating card drum, which operates on the projecting 
fringe of the tufts of fibre. After being thus operated upon, these tufts 
are taken from the “books” and put through a “spreader” gill box, 
which forms them into a lap, and this lap is then passed through one or 
more ordinary gill-boxes, which forms it into a sliver, which is afterwards 
balled in the usual manner ready for combing. 

2400. Lone Cottars or THrostLes, DoUBLERS, AND SIMILAR MACHINES, 
J. Bullough, Accrington.—Partly & communication srom W. Townson, 
Gladbach.— Dated 8th July, 1874. 

This consists in the mode of setting or adjusting said long collars. 
First, by casting on the underside of the washer of the collar radial ribs 
or projections which constitute the seat on which the collar sits or rests. 
Secondly, the inventor breaks the continuity of the circular flange or 
chipping rib on the under side of the washer into two or more segments, 
so that the surface to be filed is readily seen and adjusted. These two 
cases apply where the collars are held fast to the spindle rail by a nut and 
screw. Thirdly (this applies to cases when the collar is held fast by a set 
screw), he forms a curved or angular recess in the body of the collar 
below the washer, so that the set screw point acts on the angular or in- 
clined part when screwed up. 

2401. Brakes, J. Levis, Great Queen-street, Lincoln’s-inn-flelds.—Dated 
Sth July, 1874. 

This invention relates to improvements in the method of applying 
brake power to vehicles drawn by horses or other animals. For this 
purpose in applying the improvements to draught vehicles, such as 
omnibuses and other carriages, the connection between the pole and the 
collar, or between the collar or other part of the harness and the shafts 
of a vehicle, is attached to the pole or to a sliding-bar or bars carried by 
the pole or by the shafts, as the cass may be. The sliding-bar is so 
arranged as to act upon a lever or other mechanism which puts on the 
brake when the horse is backed or when the vehicle is descending an 
incline, the brake being self-acting under these circumstances. But 
when it is necessary to k the vehicle the brake can be fixed out of 
action by the driver acting on a lever bolt or stop to prevent the brake 
from acting. The stopping of the horse or other animal is thus made 
available for putting on the brake power in accordance with the invention. 


2402. Comrounp to ForM SuRFACES FOR THE IGNITION OF SAFETY 
Matcues, W. R. Lake, Southampton-buildings, London.—A communi- 
cation Jrom L. O. P. Meyer, Newtown, Connecticut.—Dated 8th July, 
1874. 

The said invention relates to an india-rubber compound for forming a 
surface against which what are known as safety matches can be ignited, 
the said surface being of a quality superior to any other heretofore used 
for this purpose. 

2408. PReventING VipraTION oR RatTLinG ‘or Wrixpows, H. Morgan, 
Auburn-street, Waterloo-road, London.— Dated 8th July, 1874. 





























This invention has for its object pr gee in apparatus for pre- | 


venting the vibration or rattling of sliding windows, and for retaining 
them in various positions, and relates to the adaptation to the window- 
frame of a bar provided with holding path me Proc ser won ledges and with 
anti-friction wheels or rollers. By the action of suitable springs the 
holding projections are caused to press against the window-sash at one 
side, thus pressing it against the opposite sides of the recess in the 
window-frame, so that the sash is squeezed and held as in a vice between 


the holding projections of the bar and the sides of the recess. When the | } 


window is in its closed position parts of the holding projections pass 

under the sash and form supporting ledges. 

2404. Carsuretrinc Air orn Gas, H. E. Cooper, Bethnal Green-road.— 
Dated 8th July, 1874. 

The invention consists, First, in passing air or gas amongst wicks com- 
posed of cotton or other fibrous material impregnated with hydrocarbon 
spirit. Secondly, arranging the carburetter with a series of fibrous wicks, 
the lower ends of which are suspended in a tray or trays of hydrocarbon 
liquid, the level of such liquid being maintained uniform by overflow 
pipes. Thirdly, employing bellows to force the air or gas through the 
carburetter, the top and bottom or outer boards of which are fixed, and 
having a moving middle board, by which means « double action bellows 
is obtained in a simple manner. Fourthly, in employing an elastic bag 
connected to the air or gas passage to as a regulator or controller to 
prevent flickering of the flames at the burners. 


oes. TrowseErs, E. Symes, Nelson-square, Blackfriars.—Dated 9th July, 
1874 


This invention relates to a method of shaping and cutting out trowsers 
so as to effect economy of material. When the stuff has no pile three 
pairs of trowsers are cut from six yards divided into three parts, from 
each of the first and last of which are cut two back leg and three front 





leg pieces, and from the middle part two back leg pieces, the spaces 
between the shapes affording the smaller pieces required to make up the 
three pairs of garment. When the stuff has a pile which must be laid all 


one way, « few inches more than six yards are in some cases required, 
which length is divided into five parts, the first and fifth giving each 
three front leg pieces, and the second, third, and fourth parts giving each 
two back leg pieces. The back leg pieces are curved more forward, and 
the front leg pieces less forward at their upper parts than usual, so as to 
facilitate this mode of cutting out and also to give more ease for bending 
to the wearer. 

2409. DisinrectiInc axp Deovorisixc Sewers anp Drains, F. Dixon, 

Brighton.— Dated 9th July, 1874. 

The object of this invention is to effectually disinfect and deodorise the 
gases given off at the ventilating shafts or other openings of sewers and 
drains by causing such gases tu pass through flannel, cloth, sponge, or 
other pe material saturated with a disinfectant or deodoriser, the 
flannel or other material being fitted in a suitable apparatus. 


2412. Saws, J. HW. Johnson, Lincoln’s-inn-felds.—A communication Jrom 
H. Disston, Philadelphia, U.S.— Dated 9th July, 1874. 

The essential features of this invention consist of, First, a hand-saw 
blade with a back edge made of a peculiar curved form, viz., rounded or 
convex near the butt, and concave throughout the remaining portion of 
its length; Secondly, a cross cut saw having a blade provided at each end 
with a handle similar in shape to that of an ordinary hand-saw, the posi- 
tion of the portions of the said hundles which are to be grasped by the 
hands being so arranged that the line of pull and thrust will be below the 
upper edge of the biade; Thirdly, a cross cut saw blade having its upper 
edge rounded in the middle and concave at the ends; Fourthly, a hand- 
saw in which the rear of the blade is cut away and adapted to the handle 
which is slotted to receive it, so that a line drawn from the rear end of 
the blade at right angles to the cutting edge will be within the grip; 
Fifthly, the combination of a blade having a segmental recess at the butt 
with a handle rounded in front,where it embraces the blade, and with 
bolts arranged so that the central bolt or bolts shall be in an advanced 
position on the blade; Sixthly, a blade witha segmental recess in combi- 
nation with « handle rounded in front, and three or more bolts adapted 
to slots arranged so as to facilitate the adjustment of the blade; 
Seventhly, a compass saw handle in which are combined an eye or 
opening for admitting four fingera, a portion to be grasped by one hand, 
and a continuation of appropriate shape to be seized by the other hand ; 
Eighthly, the combination with a handle having the before-mentioned 
continuation of two bolts adapted to a slot in the blade so as to facilitate 
the removal of a broken blade and its replacement with a new blade when 
required. 

2418. Recviator ror Spring Ciocks anp Warcnes, W. R. Lake, 
Southaunpton-buildings, Lovdon.—-A communication from M. Muchin, 
Riga. Dated 9th July, W874. 

The said invention relates to a regulation for spring clocks and watches 
by which a continual and automatic regulation is obtained. 


2421. Ramway Points anv LockinG Apparatus, J. Kelly, Liverpool. 
Dated th July, 174. 

This invention relates, First, to improvements in and applicable to, 
railway points for changing the line of direction of trains from main 
lines to branches, or from one line to another, or otherwise, as is under- 
stood. The Second part of this invention relates to locking such points 
when in position and the requisite change has been effected; Thirdly, 
this invention relates to apparatus for actuating semaphore or other 
signals to show line clear, or danger, as is understood ; Fourthly, this 
invention relates to apparatus for automatically interlocking the signals 
with the points so that the signals can only indicate the position of the 
points, and cannot be moved without moving the points; Fifthly, this 
invention relates to apparatus for compensating for expansion, or con- 
traction of wires, rods, or their equivalents, for working signals or trans- 
mitting motion, caused by variation of temperatures. 

2424. Sream Sreermna Apparatus, F EB. B. Becumont, Westminster 
choumbers Dated Wth July, UTA. 

This invention relates to apparatus for steering by steam power which 
may be applied to existing haud steering gear. Two pistons working in 
steam cylinders are attached to the ends of a pitch chain which is led 
hy guide rollers and carried round « chain wheel on the shaft of the 
tiller barrel. The cylinders are provided with a slide which in middle 
position Jets steam press on beth pistons, keeping the chain tight, but 
which being moved the one way or the other causes excess of pressure tu 
act on one of the pistons, whereby the tiller barrel is turned in the one 
direction or the other so as to move the rudder. The chain wheel may 
be mounted with a clutch, so that it can be disengaged for steering by 
hand 


2425. Froorciotus, 7. Rowen and J. R. Reid, Glaxgow.—Dated Wth July, 
1s74 





This invention relates to certain simplified and improved modifications 
of the fabrics described in No. 1507, of 1874, and consists in combining a 
a surface cloth of jute or other suitable woven fabric with a composition 
of any of the kinds described or referred to in the earlicr provisional 
specitication, and without the backing or bottom ply of woven fabric. 
2428. Sreaw Pumpine and BLowirnc Macuinery, 7. Mackenzie, Wednes- 

bury. —Dated lth July, 1874. 

According to this invention the steam cylinder, blowing cylinder, and 
pump cylinder are in the same line, one piston rod serving for the three 
cylinders. The steam cylinder is placed between the blowing cylinder 
and pump cylinder, the valve gearing of the steam cylinder being worked 
by coo or rods, which are struck by the piston of the said steam 
cylinder. A condenser is combined with the pump cylinder, which 
condenser is put in connection with the exhaust pipe of the steam 
cylinder, and which by effecting the condensation of the waste steam 
materially increases the power of the steam cylinder. The condenser 
may be applied to steam pump cylinders of various kinds, and the combi- 
nation of steam pump and condenser may be used apart from the blowing 
apparatus, 

2429. Grixpinc axyp Pouisninc Neepies, A. James, Redditeh.—Dated 
Wth July, 1874. 

This invention consists in part of improvements on machinery for 
polishing and grinding needles patented hy the present applicant on the 
sth of May, 1868, No. 1514. According to the present invention the bear- 
ings in which the rotating grinder or grindstone works are supported 
upon a circular desk or bedplate capable of a partial rotation. By means 
ot acompound dovetail slide the grinder may be advanced across the 
machine to the required position. In addition to the cross and rotating 
or angular motion of the supporting bed of the grinder, the said grinder 
is also capable of a rising and falling motion for adjusting its height. 
The polisher or buff of the polishing machine has in addition to the 
ordinary rotating motion an intermittent reciprocating motion and also a 
sliding motion, or a continuous reciprocating motion. The mechanical 

ig ts y to effect the motions referred to are described, 


2431. Stor VaLves, C. Whitton, Leslie. —Dated th July, 1874. 

The main closing detail of the improved valve is a «lise with a conical 
edge fitting in a corresponding conical seat, and fixed on a spindle, which 
last is situated in the axis of the piping or nearly so. The valve is placed 
so as to open against the pressure, and it is opened by means of a hand- 
ing spindle placed at right angles to the axis of the valve and piping. 
2437. Proretiers ror Vesseus, J. McG. Croft, Abbey-road, St. John's 

Wood.— Dated lth July, 1874. 

This invention consists in the adaptation and use of a wheel similar in 
frame to an ordinary paddle wheel, but provided in lieu of the float 
boards hitherto employed with two or more circles of curved wood or 
metal spiral blades secured to the frame and arms aforesaid, whereby the 
water is thrown obliquely outwards on cither side of the vessel. <A pair 
of wheels of the character aforesaid can be used one on each side of the 
vess ‘1 like the ordinary paddle wheels, or as astern wheel, and may 

yartially of wholly submerged, and more than one pair may be adopted 
It thought requisite. 


2448. Sveeve Links AND Soriraires, J. B. Brookes, Birmingham.—Dated 
1th July, 1874. , 

Acvording to this invention the sleeve link or other like fastening con- 
sists of two plates or a plate and a bar, jointed together near their edges, 
and pressed forcibly together by a spring acting on the joint of the said 

lates. On the opposite edge of the back plate to that at which it is 
jointed to the front plate is a pin or red of the same length as the joint. 
When the two parts of the sleeve link are opened out, the spring described 
maintains them in their open position, oa when the parts are brought 
near their closed position, the spring closes the said parts with consider- 
able fore and holds them in their closed position. 


2447. Faciuiratine tHe Insertion or Taps IN BARRELS, R. S. Taylor, 
Wellington.-- Dated th July, 1874. 

This invention consists of a tubular conical collar of papier mache or 
other flexible material placed on and made to closely fit the conical tube 
of the tap. A tap provided with the said collar me | be inserted and 
fixed in the hole in the barrel or vessel by driving it therein by a mallet 
or hammer. In this way the tap is quickly inserted and fixed in the 
barrel without the least risk of failure or danger of leakage. 


2448. Printinc Macuines, R&. Wilson, Deptford.—Dated 13th July, 1874. 
The method of delivering the printed sheets from the machine. The 
vertical action of the platen and type upon the work produced. The 
ents for supply and application of ink to the forme, and, 
merally, for novel combinations and arrangements of the machine for 
eed and delivery by adjustable boards and working rollers, and for the 
ome and falling actions in distributing the ink and taking the impres- 
sions, 
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2482. Diminisnine THE Routine Action or Suips, &c., W. McNaught, 

sen., Rochdale.—Dated 16th July, R74. 

The invention consists in applying to the bottoms of ships or vessels 
one or more vanes, arranged so that they can be turned at an angle to the 
keel, and thus act laterally upon the water as the vessel proceeds on her 
course, such vanes being actuated by manual or steam or other motive 
power, acting upon a piston connected with the axis of the vane or vanes, 
which can thus be instantly set at the required angle to counteract the 
impetus of the waves acting to produce a roll in the vessel. 





THE ExstiTuTION oF CiviL ENGINEERS.—We are asked to state 
that supplemental meetings for the reading and discussion of papers 
by sales of the institution have been —— for the fol- 
lowing Friday evenings :—January 22nd and 29th, February 5th, 
12th, 19th, and 26th. The papers to be read on these evenings 
are respectively ‘‘On the Manufacture of Illuminating Gas from 
Coal,” by Mr. James Tysoe ; ‘* Experiments on Current Meters and 
their bearings on the Hydraulics of Rivers,” by Mr. J. C, 
Inglis; ‘*The Modern Methods of Constructing the Founda- 


tions of Bridges,” by Mr. R. T. Logan; “The Isle of 
Man Narrow-gauge Kailways,” by Mr. T. O'Hagan; ‘ The 


River Humber,” by Mr. A. S. Moss; and “On the Design 
and Construction of Lock-Gates,” by Mr. A. E. Baldwin. 
The chair will be taken on each evening at 7 o'clock, and succes- 
sively by Mr. Bramwell, F.R.S., Dr. Pole, F.R.S., Mr. Woods, 
Mr. Bruce, Sir John Coode, and Mr. Abernethy. 

Private Bitty IN PARLIAMENT, Session 1875, Of the 263 
bills deposited for the forthcoming session in the Private Lill Office 
of the House of Commons, the following memorials complaining of 
non-compliance with the standing orders have been lodged against 
the first hundred on the examiners’ list —viz., Scarborough Marine 
Aquarium, 1; Lancashire and Yorkshire Railway (new works and 
additional powers), 1; Longwood Gas, 2; Ryde Pier, 1; Aldgate 
and Bow Railway, 3; Maidstone and Ashford Railway, 2; Metro- 
polis Gas Undertakings (purchase), 1; Worthing Railway Accom- 
modation, 1; Blackburn Water, 1; Felixstowe Railway and Pier, 1; 
Orwell Railway and Pier, 1; Ballina Improvement, 1; Bridgwater 
Railway, 1; London, Beaconsfield, and High Wycombe Railway, 2; 
Maidstone and Kent Coast Junction Railway, 3; Hounslow and 
Metropolitan Railway, 1; Cardiff Improvement, 1; Bristol and 
Exeter Railway, 1; South-Eastern Railway, 2; Great Western 
Railway, 3; North Leicestershire Railway, 2; Romford Canal, 1; 
Tunbridge Wells and Eastbourne Railways, 1}; Boston and East 


Coast Railway and Pier, 1; Metropolitan Central Markets 
(Smithfield), 1. In anticipation of the meeting of Parlia- 


ment, and the appointment of Private Bill Committees, the 
Examiners on Standing Orders commenced their sittings on 
Monday, when a number of unopposed bills were endorsed as in 
compliance. These included the following railway bills :—East 
and West Juntion; Ingleby, Bilsdale, and Helmsley ; London, 
Brighton, and South Coast; Great Northern; Wednesfield and 
Wyrley Bank. Also the following miscellaneous bills: 
tegent’s Canal and Dock; Colchester Gas; Metropolitan Board 
of Works (Various Powers); Metropolitan Gas (New Works); Neath 
District Water; Inverness Water and Gas (Works, Xc.); Greenock 
Water; Borrowstounness Town and Harbour Improvements; 
Glasgow Corporation Tramway; and the Metropolis Gas Under- 
takings (Purchase), the opposition to which by the Brentford Gas 
Company was not sustained. The Longwood Gas Bill was 
endorsed as not in compliance with standing orders. The cases of 
three bills were part heard and postponed. Subsequent business 
has included the endorsement of the following bills as in compli- 
ance with Standing Orders:—Blackburn Water (opposed); Brinore 
Tramroad ; Bristol Port and Channel Dock ; Buckinghamshire and 
Northamptonshire Railways Union Railway; Cheshire Lines 
Committee ; Felixtown Railway and Pier, (opposed); Manchester, 
Sheffield, and Lincolnshire Railway ; Midland and North Eastern 
Railways; Northampton and Blisworth ; North Eastern and North 
Union Railways ; Oldham Corporation Water ; Orwell Railway and 
Pier; Ramseyand Somersham Junction Railway ; Salford Tramways 
and Improvement; Sandbach and Winsford Junction Railway ; 
and the Sheffield and Midland Railway Companies Committee Bill. 
The Ryde Pier, and the Worthing Gas Bills, were endorsed as not 
in compliance with Standing Orders. Messrs. Frere and Robinson 
are again the Examiners. 

A New SELF-TRIMMING STEAMER AT SUNDERLAND. — The 
genius of invention, so constantly invoked by capitalists and 
employers of labour in pursuit of new methods and appliances for 
economising time, space, and labour, has been recently directed to 
the discovery of some plan likely to accomplish the self-trimming 
of coal-laden vessels, and obviate the necessity of employing the 
class of people known as trimmers, who have now to undertake an 
exhaustlng kind of labour in the holds of vessels, and in a 
suffocating atmosphere of coal-dust. Accordingly to a new screw 
steamer, the Silksworth, built to carry Londonderry coals from 
Sunderland, there has been applied a new plan for self-trimming, 
the invention of Mr. Price, a well-known engineer and inventor, 
who as one of the surveyors of the Liverpool Underwriters’ Registry, 
has had much experience with regard to iron vessels. The Silksworth 
was built to the order of Mr. J. O, Clazey and Partners by Messrs. 
Short Brothers, and engined by Messrs. Richardson of Hartlepool. 
Her dimensions are 21ft. in length, 31ft. in breadth, and 16ft. 10in. 
in depth, and her engines—amidships—100-horse power nominal. 
The hull is divided into four holds—two before and two abaft the 
engines, so that she can, if required, carry four descriptions of coal, 
and the division between the several forward and after holds have 
doors fitted in them so that one may be cleared out first, and the 
other discharged through it. Her decks are of iron, and the 
hatchway combings, instead of being straight and vertical, after the 
conventional type, causing a block as the pyramid of coal formed 
in the vessel’s hold accumulates—which must be removed by manual 
labour-——are sloped at the centre of the vessel, and below the angle 
thus formed in accordance with the inventor’s design are hung two 
sets of iron plates, which form perfect shoots, so that when the 
pyramid of coal teemed into the centre of the vessel reaches a 
sufficient height, fhe coal simply falls away from the top, and 
disappears down the shoots into the two sides of the hold, and this 
simple operation is continued until the vessel has received her full 
complement of 1300 tons. In this way the coals are trimmed as 
they are teemed, and need no more than the services of one or two 
trimmers to regulate the shoots, so as to prevent the vessel getting 
a list to one side or the other, and to level the tops in each hold so 
that the hatchways may be put on. The saving of labour and time 
which Mr. Price has thus effected is equivalent to a money saving 
of some £500 or £600 a year. The trimming of a vessel like the 
Silksworth costs £12 a trip, and allowing £2 for the top trimming 
which we have spoken of, there remains to the owners a saving of 
£10 a trip, no inconsiderable item in these hard times. The shoots 
are in fact formed by an adaptation of the old-fashioned plan of 
metal plates, which trimmers have always used to facilitate the 
shooting of coals into the holds of vessels, and one great advantage 
possessed by the invention is that, when not in use, the plates can 
be hooked up by means of the chains by which they are hung. 
Another feature of the invention comes into play when a vessel is 
being loaded with tender coal, or a coal which it is necessary to 
deliver at market in as unbroken a state as possible. A central line 
of the hatchway is then covered by means of hatches, so that 
nearly the whole of the cargo passes into the hold by means of the 
side shoots, the space left in the centre being afterwards filled up by 
teeming in the ordinary way. The breakage of coal is not only 
minimised in this way, but the plan secures a more equal admixture 
of large and small, so that the merchant can command a better 
price for his cargo in the market than he can under the old system 
of teeming and trimming, which tends to separate large from small, 
the latter having to be sold at a sacrifice. The new plan is available 
with equal facility and advantage for loading vessels with grain in 
bulk, so that Mr. Price’s “naa will be as valuable and econo- 
mical to steamers in the Mediterranean and Black Sea trades as to 
coasting and oversea screw colliers,— Newcastle Daily Chronicle. 





THE ENGINEER. 


IRON, COAL, AND GENERAL TRADES 


THE 
OF BIRMINGHAM, WOLVERHAMPTON, AND 


OTHER DISTRICTS. 


(From our own Correspondent.) 


THE finished iron houses, whose prices usually regulate the trade 
very firmly, upheld on Wednesday in Wolverhampton the quota- | 
tions upon which they determined a week back; and they give no 
encouragement to buyers that by withholding purchases they will be 
able to place their specifications at lower terms than those at which 
alone they can now get them accepted. This action is having its in- | 
fluence with those who possess orders which must be quickly 
placed; but merchants who can hold back orders will not distribute 
them. A fair increase of new trade has, however, taken place even in 
Al iron. | 

Second and third-class products display some little ease, but | 
makers do not yet give way to the extent demanded by consumers | 
who can use the North of England or the South Wales iron. Bars | 
from the latter district are now being bought in Wolverhampton 
at a little over £8 per ton. North of England bars and angles and 
plates are being freely offered. Sheets of all kinds are in fair 
request. The best sheet houses continue to report themselves as 
without need for anxiety for some time to come, and the sheet 
mills generally are doing an average trade for this season. 

There was only a qwet market to-day—Thursday—on "Change 
in Birmingham, but activity in the week succeeding the quarterly 
meetings is unusual, and no one appeared disappointed. Makers 
ant vendors of all classes were disposed to put on as good a face as 
was possible; and inasmuch as most ironmasters have orders 
enough on their books to enable them to keep the bulk of their 
machinery going throughout the better part of the week, 
there was not so much cause for their doing otherwise, The 
views of the consumers of finished iron of second and third- | 


class qualities were met to some extent this afternoon, 
even as they are being here and there partially met, after | 


correspondence through the post and by telegraph. Then before 
quarter day, some makers are better able to do this, because | 
chiefly of the lower wages now being paid to the puddlers and | 
other operatives in the mills and forges, in consequence of the 
examination of the books of the makers in this district and in the | 
North of England, and the finding that the lower sale prices justi- 
fied a reduction in wages of 1s. per ton. But the position of the 
makers of such iron is further improved by the somewhat more 
favourable terms upon which they can purchase the bulk of the pig- | 
iron and coal which they use than was possible in the middle of 

last quarter. 

All this was well known this afternoon by the leading firms, | 
but their representatives were in no way moved by it to quote less | 
money for finished iron of the highest quality, Such firms do not | 
suffer from the competition to which the majority of their neigh- | 
bours are exposed, and they claim to want the difference in wages 
to make up a profit—the high price they still have to give for best | 
coal and for the first-class pigs which they have to use having left 
them with little or no profit before the wages’ scale was brouglit | 
down, They do not expect to be very busy throughout the 
quarter, but they look for demand enough to prevent a drop in | 
their quotations. A few bar and plate orders that could no longer | 
be held over were given out by exporting merchants, and these and | 
also local consumers distributed orders for sheets and hoops. The | 
terms upon which the specifications were placed were rigid or | 
flexible according as the quality was first or was second or third | 
class. 

The lower rates at which the finished iron of South Wales was | 
offered encouraged negotiations, and leading engineering firms who | 
have tried the best quality of North of England angle-bars spoke 
favourably of their capabilities. 

Pigs are not selling very freely just now; but agents report the 
effecting of fair sales at the quarterly meetings. The all-mine 
iron of this district is held by makers for £5 to £5 5s., but more is 
doing in it than for some little time past. Cleveland and other 
such pigs are offered in buyers’ favour, and the aggregate pur- 
chases represent considerable quantities, but consumers will not 
believe that the quotations for such iron have yet touched their 
lowest, and are therefore buying only for prompt delivery. Barrow 
strong forge is still to be had at £4 10s. short weight, delivered in 
this district ; and £4 10s., short weight, is also the price of No. 1 
Cumberland Bessemer, but a quotation in this instance is ** at the 
furnaces ” and not delivered. Bustas last week as large a quantity 
as 3000 tons of Cumberland Bessemer were sold at that figure in 
the various English markets. 

Much success, it is hoped, will attend the deputation of iron- 
masters who to-day—Thursday—are interviewing the London and 
North-Western Company at Euston, trusting to get a reduction in 
the railway carriage rates from this district. 

There are many complaints that best coal keeps up in price, and 
thereby impedes the progress of the iron trade. Colliery pro- 
prietors in their turn are even louder in their complaints of the 
restrictive action of the short hours, which they hold are working 
to the disadvantage of the colliers as well as of the colliery owners ; 
and the giving of notice for an increase of one hour per day is 
stoutly advocated. Meanwhile the domestic supply, which is met 
with difficulty, is being further lessened by the South Wales strike, 
the Great Western Railway Company having placed with one of the 
Cannock companies an order over a given period of ten truck loads 
ow day, to compensate a portion of the loss in the reduced supply 

rom the Southern Principality. 

Some colliers, who, ‘dee a leaf out of the books of certain 
politicians are desirous of leveling up, had an interview on Tuesday 
in Dudley with representative coal masters. The men were headed 
by William Pickard, the union agent in Lancashire, and their desire 
was to bring the remuneration of the colliers who work in the 
Darlaston district up to the scale of those who labour in the 
Dudley district. This meant the rise of 3d. per day. The men 
admitted that it would further mean a rise in coal; but this they 
thought the market could bear. The meeting was private, and 
little or no information of what took place has transpired ; matters, 
however, are understood to have been left nines. where they 
were. To advance the price of coal at this moment is hardly a pro- 
pisition to which masters would be likely to pay much heed. 

The tin-plate firms are running as much time as possible, mainly 
upon United States orders. For that market one firm in this 
district lately received orders for 10,000, and another firm for 
8000 boxes—mostly the result of purchases by one exporting 
merchant in Liverpool, who is understood to have distributed 
specifications for as many as 400,000 boxes. 

The master tin-plate workers of Birmingham, Wolverhampton, 
and the district, at their annual meeting in Wolverhampton, on 
Monday, resolved to uphold present prices. They are now obtain- 
ing about 20 per cent. more than just before the late rise in 
materials ; but they allege that for much of those materials they 
have still to pay 50 per cent. advance upon the earlier quotations. 

The determination of ironmasters to maintain the present 
standard of prices has exercised an anomalous influence over the 
Birmingham and district industries ; in some trades it has induced 
a more liberal distribution of orders, but in respect of others it has 
unsettled matters. The influence cannot be pronounced so pre 
judicial as was anticipated. Many manufacturers had intimated 

fore the quarterly meetings that whatever course was adopted by 
the ironmasters they would not reduce their prices, Our foreign 
connections remain fairly satisfactory. Plantation implements 
find a good market in Central and Southern America and 
Northern India; and the Cape of Good Hope still receives 
good consignments of emigrants’ tools. Stamped ironwork 
in its raw state, and leading descriptions of finished goods, con- 
tinue steadily in demand for the continental markets, while fair 
customers for builders’ and shelf hardware of the medium and 
better class are found in Australia and New Zealand. The home 





| the engineering ironwork establishments of the district 


| ties of working as they possessed in 1871. 
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, as to which 
activity isnot very general. Naval and marine ironworks are in mode- 
rate request, and thereis amelioration in the wrought iron tube indus- 
try. Awages:lispute in the Bessemer steel works of the Wednesbury 
Patent Shaft Company (Limited), has been settled by the mencon- 
senting toa reduction of 15 per cent. A good trade is still being 
experienced in edge tools, mostly on export account. The anvil, 
the vice, the nut, and the bolt trades are all in a satisfactory con- 
dition, and average employment is the rule. Though prices have 
somewhat strengthened, the wrought nail industry is well suppor 
ted in the chief departments. A fair number of specifications are 
coming to the hands of the chandelier and gas-fitting makers; and 
exceptional activity distinguishes the lock trade, which is under- 
going rapid development. At Willenhall a new factory is being 
built for the production of South American door and trunk locks 
by Messrs. Collet Brothers. Though the current demand is fall 
ing off, japanners are yet fully engaged in completing orders for 
season goods, 


THE NORTH OF ENGLAND. 
(From our own Corresponde nt.) 

THE past week may fairly be described as a week of reductions, 
Every kind of labour in connection with the iron and coal trades ix 
being discounted, and things appear to be returning little by little 
to the level of 1871. There are in consequence of these’ notices of 
reduction serious dangers looming in the distance, and it will be 
well if the North of England succeeds in tiding over the difficul- 
ties that are now complicating the relations of capital and labour, 
without a protracted suspension of labour in one or other of the 
great industries that constitute the fabric of northern wealth and 
prosperity. 

On Monday a meeting of the Cleveland Mine-owners’ Association 
was held at Middlesbrough to consider the present state of trade. 
The following resolution waa passed: ** The Cleveland Mine- 
owners’ Association is unanimously of opinion that the state of trade 
calls for a return to the rates of 1871, but that in the event of a 
reduction of 2d. per ton in mining, and a proportionate amount in 
datal wages to take effect from February 13th. being promptly 
accepted, this association is prepared to limit its claim to that ex- 
tent at present. The association is further of opinion that the 
hours of datal men should, as far as is consistent with recent legis 
lation. Xc., be so extended as to afford the miners the same facili 
” These resolutions were 
handed toa deputation from the executive of the Miners’ Association; 
and they were subsequently forwarded to Mr. Macdonald, M.P., 
with a request that they should receive the immediate considera 
tion of the executive of the Miners’ National Association The miners 
will no doubt be largely guided by the advice they received from this 
source, but in the meantime complaints are made that the resolu 
tion is too sweeping, and appearances point to the possibility of a 
struggle between employers andemployed. There is of course the 
alternative of arbitration, but the resolution of the mine-owners 
does not encourage the hope that arbitration would be favourabl 
to their views in the present condition of trade. 

The pig iron manufacturers of Cleveland have resolved to enforce 
the reduction of 10 per cent. in the wages of blast furnace men. 

Notice has also been given of the intention of the Durham coal! 
owners to enforce a further reduction in the wages of the miners 
employed throughout that county. The ultimate amount of th: 
reduction has not yet been fixed. It may, however, be stated that 
the wages of the Durham miners are still 30 per cent. higher than 


| they were in 1871, the point from which wages began to assert their 


upward tendency. 

A crisis has taken place in the chemical trade of the Tyne. 
Messrs. Allhusen and Sons—the Newcastle Chemical Company 
John Lomas and Co., Frazer and Sons, and other chemical firms 
on the Tyne, have given notice to their men that owing to the 
depression of trade they will be required to work 50 per cent. morc 
hours, for which they are to receive about 22 per cent. additional 
wages. The men object to this proposition, because it involves an 
increase of labour which they dion injurious to health, and be 
cause it leaves a balance of 28 per cent. against them. A meeting 
of the men employed at the Newcastle Chemical Works was held 
on Tuesday night, and it was determined that no reduction of 
wages should be submitted to. The chemical trade of the Tyne 
employs about 10,000 men. It is now so dull that most firms 
would rather lay off than go on, and if the newly-proposed terms 
are resisted, the principal works will certainly be closed. 

A deputation from the workmen employed at the Newcastk 
Chemical Works waited upon the directors of that com 
pany on Saturday, and the result of their interview was the 
mutual approval of the following resolution :—‘‘It has been 
mutually agreed that no cessation of work is to take place until 
January 23rd, 1875; provided always the working men consider 
their legal notice to have expired on January 27th, and that they 
agree as far as the company may think necessary, to work out all 
stocks in course of manufacture after January 27th, at the presen’ 
rate of wages.” 

Every one of the circumstances I have so far referred to in this 
letter has had its influence in unsettling and disturbing the iron 
and coal trade, so that all confidence seems to have been banished 
for the time being. It is of course impossible to say what a day 
may bring forth, for if the ironstone miners of Cleveland were to 
strike it would unsettle all the other springs of industry, make 
iron scarcer and dearer, and play havoc with the coal trade; but 
on the other hand, if the reductions now pending should be quietly 
acquiesced in by the men concerned, there can be little doubt that 
the cost of every commodity, both raw and manufactured, would 
be cheapened. In view of the latter possibility, buyers do not 
seem disposed to enter into large transactions. For all practical 
purposes, indeed, the commercial aspect of the trade, may be 
said to stand still, prices remaining the same as those quoted last 
week. This remark applies to the coal and coke quite as much as 
it does to the iron trades, 

A strike of over 600 men is now in progress at the Seghill 
collieries, and subscriptions are being organised on their behalf. 

A movement is on foot among the iron steamship owners and 
managers of the Tyne to bring down the wages of the sea 
engineers. 

A deputation from the Northumberland miners’ executive, 
headed by Mr. Burt, M.P., waited on the Northumberland coal- 
owners on Saturday, with the view of urging an abatement in the 
proposed reduction of 16 — cent. in the steam collieries and 20 
per cent. in the others. It was intimated that the miners could 
not agree to a distinction between the steam and manufacturing 
collieries, and that they did not consider the present state of trade 
would warrant them in accepting a reduction. After a short con 
sultation, the coalowners declared that they saw no alternative 
but to enforce the reduction, 

A strike is threatened in the shipbuilding trade of the Tyne, in 
consequence of a resolution on the part of the employers to enforce 
a reduction of 15 per cent. on piecework prices and of 10 per cent. 
on time rates. After some negotiations had taken place on this 
proposition, the workmen offered to submit the matter to arbitra- 
tion. This, however, the employers declined, on the ground tiat 
the case was not one which presented a basis for arbitration. At 
a meeting of shipwrights, &c., held at the Mechanics’ Hall, 
Walker, on Saturday afternoon last, this reply from the masters 
was reported, and the two following alternative resolutions were 
then proposed :—First, ‘‘ That we make to the employers an offer 
of a compromise of 5 per cent., rather than go to the last extreme 
of a strike;” second, ‘‘That the men resist the proposed reduc- 
tion, believing that the state of trade in their own branch does 
not warrant it; and as the other sections of workmen had resolved 
upon that course, they remaining at work would not do any good 
either to the employers or themselves.” The result of a ballot was 
the adoption of the second resolution,'and as the notices expire on 
the 31st inst., a strike is likely to be resorted to on that day, 





trade is — and there are indications of. yet increased im- 
provement. e excessive cost of material is adversely affecting 


unless meanwhile some unforeseen arrangements can be effected, 
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NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

THE hopes which were entertained after the quarterly meetings, 
that a more healthy feeling would prevail throughout the iron trade 
of this district, have not yet been realised, nor does it seem probable, 
judging from the feeling at present entertained by consumers, that 
much new business will be secured until some substantial re- 
ductions are made upon the present prices. The chief business at 
present doing consists of odd lots from the warehouses, purchased 
just to keep consumers going, and with the exception that a 
tolerably fair business has been done in some of the better 
qualities of cold blast and hot blast pig iron; the amount of 
iron booked, either for immediate or forward delivery, is exceed- | 
ingly small. Little or no business was done at the Manchester 
wae meetings on Tuesday, and the general complaint is that 
sales are very difficult to make. In some few cases business has 
been done at very low rates, and some exceedingly low prices have 
been maintained for good Middlesbrough brands of foundry and 
forge pig iron; but these would appear to emanate entirely from 
merchants, as I cannot hear that makers have made any 
material alteration in their quotations, which range about 
as under:—Foundry iron, delivered in the Manchester dis- 
trict, 67s. to 69s. per ton, and pig iron, 63s. to 65s. per ton. 
Lancashire makes of pig iron are a trifleeasier. Although foundry 
iron is still quoted at 72s. 6d. per ton for delivered over this dis- 
trict, good forward contracts can be placed at less than this, and 
mixed numbers of iron are now quoted at from 65s, to 67s, 6d. per 
ton delivered. In manufactured iron, although there is not much 
actual business yet being done, there is, if anything, rather a better 
feeling prevailing, as many purchasers who have been holding back 
now seem more disposed to place their orders at a slight reduction 
on present prices. There are also a good many specifications in the 
market which a moderate reduction in rates might secure, Bars 
are quoted at from £9 2s, 6d. to £9 5s, per ton delivered. 

The furnaces in this district are only moderately employed, not 
more than half of them being at present in full blast, and the 
forges, although they have still work on hand, are by no means busy. 

In the coal trade generally, although there is perhaps not the 
pressure for supplies which existed a week or two ago, a good 
steady demand is maintained for all classes of coal, and prices are 
tolerably stiff at the full list quotations ; but the exceptional rates 
which have been demanded in many cases are not now obtainable. 
Indeed, there are indications that, but for the irregularity and 
delay which still prevail in the railway transit of coal, which 
prevents the market from being fairly supplied, some reduction in 
prices might shortly be expected. In some quarters stocks continue 
to accumulate a , and at many of the pits, especially the smaller 
concerns coal, has been down on the pit banks in consequence of 
the inability of moving it, but as soon as the regular deliveries by 
rail can be resumed this will find its way into the market, and 
combined with the decreasing demand,and the better supplies from all 
quarters, will naturally tend togive an easier tone. Inthe Manchester 
district, however,many of the rolling mill proprietors have not yet got 
through the large rer of unexecuted orders whichwere left on their 
hands at the opening of the year, and as therailway companies do not 
appear to be yet in a position to deal with the traffic, they are still 
hampered with coal at the sidings, In the Liverpool market there 
is a good local demand for all classes of coal, and a fair inquiry 
also for shipment both coastwise and foreign, with prices main- 
tained. The strike in the South Wales district has not yet been 
felt to any material extent, but if it be prolonged for any consider- 
able time it will have a very injurious effect upon the steam coal 
trade from the Mersey. For gas coal there is still a brisk inquiry, 
and many of the works are only kept supplied from hand to mouth 
in consequence of the delay in the deliveries by rail. 

The coke trade is brisk, and prices range from 17s. 6d. per ton 
for ordinary descriptions to 22s, 6d. per ton for good hard cokes at 
the ovens, 

The agitation amongst the men in the Wigan district fora return 
to the old rate of wages seems now to have been quietly dropped, 
as they no doubt see that in the present position of traffic they 
would have little chance of gaining their end. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
THe message of President Grant to Congress, suggesting the 
restoration of the 10 per cent, duty on iron and steel, taken off in 
1872, has afforded material for a great deal of conjecture during 
the week. The cable message giving the information was not very 
explicit, consequently it is not yet known what has induced the 
President to make this recommendation. It is surmised, however, 
that the recently isrued report of General F, A. Starring, special 
agent of the American Treasury, may have had some influence 
in that direction. Gen. Starring was sent over to Sheffield 
in order to clear up or make inquiries as to several points affect- 
ing the steel interests of this town in their periodical conflicts with the 
Customs officers of the United States Government. He was desired 
to ascertain whether the recent advances in iron and steel in the 
open market were properly represented in the prices invoiced to 
America ; whether “‘ special ” prices were made for America; whether 
the open market price at Sheffield for cast steel during the past 
year was 60s, and 50s, for a long time previously ; whether a cash 
purchaser would obtain a greater discount than from 24 to 5 per 
cent. from market prices at Sheffield ; if the importing agents 
should be allowed to pass cast steel at 48s, to 52s, as the extreme 
prices, with several other details, chief of which being the questions as 
to why all the steel imports have for many months past been entered 
by way of Boston, to bethenreshipped coastwiseto New York, Phila- 
delphia, and elsewhere. The agents’ report is far too long for repro- 
duction here, but it may be said that he appears to have dealt pretty 
fairly with the matter from his own point of view, although he con- 
fesses how difficult the subject is being, in a technical sense utterly 
beyond the reach of the Customs officers on either side. He says 
that full prices have not been invoiced to the States, owing to the 
fact that the steel has been made from Swedish and other iron 
which was in stock before the rise ; that the best cast steel of 
Sheffield is made specially for the United States market, and is sold 
at special prices ; that the qualities and prices of no two firms are 
alike; that the same steel is often sold at different prices to various 
buyers; that no market price of cast steel can be established from 
quotations which are higher than those actually paid; that the 
appraisement of any given bar of steel is purely guess work on the 
part of the revenue officers; that the discount uniformly allowed is 
ten per cent. ; that best steel can be made to look as coarse in the 
grain as inferior descriptions; that the diversion of the import 
trade to Boston is owing to the fact that the appraisers there recog- 
nise the invoice prices and discounts, while the officers at 
New York, Xc., dispute them, and that all these difficulties arise 
inevitably, owing to the —_ nature of the steel trade 
and the utter hopelessness o — the multiform qualities of 
cast steel to the present tariff. He hits the very core of the whole 
matter when he states that there is nothing whatever to prevent 
steel of high value from being invoiced as a cheap article, and 
wholly condemns the system of levying ad valorem duties. 
Whatever may have been the motive causing the President’s 
recommendation, it is pretty clear that the Sheffield manufacturers 
have still to uphold their American connections in the face of great 
difficulties, and that they will have to fight the native producers 
of steel on their own ground at a greater disadvantage than ever. 
Before quitting the subject, I may say that very few steel firms 
are working more than about half time (three days or three and a 
half days weekly), and that there is hardly any American de- 
mand for common steel. I hear of one or two houses of the highest 
reputation rp really nothing to do except in the execution of 
a mes contract orders for stated lots per week or per month, and I 
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in order to keep their machinery going, and to afford the men some 
ee. Up to very recently one or two of the chief steel 
manufacturers were doing a fairly good business in sheet steel and 
— brands for tool-making —— but it is now understood 
that these orders have been worked out, and are not being replaced 
by_new favours of similar or any otber descriptions. : 

It cannot be said that there is any real improvement in any 
branch of business, quietude being still the rule. There have not 
been many transactions in pig iron. Prices have, however, lowered 
a little. Maryport “hematite ” No. 1 is 95s.; No. 2and 3, 95s.; No. 4, 
90s.; No.5,M and W,90s.; Maryport ‘‘ Bessemer,” No. 1, 100s. ; No. 2, 
97s. 6d.; and No. 3, 95s. ; allsubject to an allowance for cash. Millom 
‘* Bessemer,” No. 1 is 95s.; No. 2, 92s. 6d.; and No. 3, 90s. 
Millom “ordinary,” No. 3, 90s. ; No. 4, 87s. 6d. ; No. 5, 87s. 6d. 5 
M and W, 105s., on similar terms. In both cases large buyers can 
command a considerable reduction from these figures. Merchant 
iron is sluggish. Buyers of all kinds had fully expected a drop of 
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The returns of the Clyde shipping trade for the year 1874 show 
a considerxble increase both in exports and imports over previous 





years. There was an increase of 136,902 tons in the arrivals as 
compared with those of 1873, and an increase of 110,000 in the 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

TRADE, both as regards iron and coal, seems literally ded, 
pending the decision of the Coalowners’ Association on Friday. It 
will be remembered that the colliers of South Wales have taken 
a position in the present great strategic struggle with the mo 
owners. The plea of the Coalowners’ Association fora reduction of 
wages was founded on the bad state of the iron trade, which neces- 
sitated a reduction both of materials and wages. The answer 
of the colliers has been to concede this by the acceptance of the 

luction at all of the collieries belonging to the ironworks, and a 





at least £1 to be initiated at the Staffordshire wv tings, 
which the Yorkshire producers would have followed, and, being 
disappointed, appear determined to hold back their favours as long 
as possible. oie! 
Steel rails are not sought after, the local makers not being in a 
position to compete successfully with those of South Wales and 


figures, it being stated that some of the district producers are 
making offers of ordinary sections at thing less than £9 10s. 
per ton, or under £10 f.0.b. Liverpool or Hull. 

The coal market is quiet, although some of the East Derbyshire 





Barrow at present. Quotations are being put down to very low | 





coal-owners have advanced prices 1s. 6d. and 1s. per ton. There 
is, nevertheless, every reason for believing that a reduction will | 
have to be declared in many qualities of fuel at the commencement | 
of February. } 
The Home Secretary received a deputation of millowners, ripa- | 
rian proprietors, &c., the other day, from this district, as to the 
oe of mechanical obstructions in the river Don, and, after 
nearing their statements, promised that the question of river 
age generally should receive the best attention of himself and | 
Mr. Sclater Booth. 
The deputation appointed to wait upon the directors of the 
Manchester, Sheffield, and Lincolnshire Railway Company, as to 
delays of traffic at Sheffield, report that they were well received by 
the board, and were informed that many alterations and improve- 
ments were in contemplation. They intended to lay down many 
new sidings, to double certain parts of the line, and to make a | 
double platform at Sheffield—the whole scheme involving an ex- 
penditure of £300,000 to £400,000 if carried out, after being | 
sanctioned by the shareholders. | 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


No improvement has shown itself in the condition of the iron 
trade since the beginning of the year, and a feeling now appears to 
be gaining ground a gst ir ters and others connected with 
the trade that something must be done with the object, if possible, 
of bringing about a better state of things. What is likely in the 
meantime to be tried is a reduction of prices, and in some cases 
this has been made within the past few days. The warrant 
market, as is well known, does not always afford a true criterion of 
the state of trade, as its transactions in dull times like the present 
are, to a great extent, purely speculative. There has been a slight 
decrease in prices in the course of last week. On Friday the 
market was flat, with very little iron changing hands, the quotations 
being 73s. 6d. and 74s, 3d. cash, The market opened with a dull 
tone on Monday, business being dune at from 73s. to 72s. 6d. On 
Tuesday the last-named quotation was taken for one month fixed ; 
after which there was an advance to 73s. cash. At this point the 
improvement was cut short by the announcement of a reduction 
of 2s. per ton in Messrs, Wm. Baird and (o's. prices, and other 
reg having subsequently been intimated, prices went down 
to 71s. Sd. 

The quotations of makers’ brands are on the decline, the figures 
being as follows : -Gartsherrie, No. 1, 89s.; No. 3, 75s.; Coltness, 
No. 1, 92s. 6d.; No. 3, 78s.; Summerlee, No. 1, 90s.; No. 3, 77s.; 
Langloan, No. 1, 90s.; No. 3, 77s.; Govan, No. 1, 76s.; 
No. 3, 74s.; Calder, No. 1, 90s.; No. 3, 76s. 6d.; Shotts, No. 1, 
87s. 6d.; No. 3, 76s. 6d; Carnbroe, No. 1, 86s. 6d.; No. 3, 76s.; 
Monkland, No. 1, 76s.; No. 3, 74s.; Clyde, No. 1, 76s.; No. 3, 74s.; 
Glengarnock, No. 1, 87s. 6d.; No. 3, 77s.; Eglinton, No. 1, 77s.; 
No. 3, 75s.; Dalmellington, No, 1, 81s.; No. 3, 77s.; Carron, 
No, 1, 80s.; No. 3, 77s. 6d.; Kinneil, No. 1, 85s.; No. 3, 75s. 

The shipments of pig iron from Scotch ports during the week 
ending the 16th inst. amounted to 8314 tons, showing an increase 
of 1078 over those of the corresponding week of 1874. The imports 
of Middlesbrough pigs at Grangemouth for the week were 4160 
tons, being an increase of 1110 as compared with those of the cor- 
responding week of last year. 

In the malleable trode the tendency of prices is to slacken in 
favour of buyers, but complaints continue to be made as to the 
scarcity of orders of any importance, and the extent of the busi- 
ness remains very limited. But as there appears to be some pros- 





| country will receive a most disastrous blow. 
| at Cardiff, Newport, and Swansea the shipping trade is in a de- 





pect of a livelier time in the shipbuilding trade, a better demand 
for plates is looked forward to. Most of the foundries are well 

supplied with work, and the exports of iron manufactures and | 
finished iron from the Clyde during the past week were much | 
heavier than they have been for several months. 

The supplies of coals in the West are now more than ample for | 
all purposes, since the obstacles to transit from the weather and | 
otherwise have been overcome. Prices have therefore settled down | 
to the rates which prevailed before Christmas, and as the foreign | 
demand is confined within very small limits, the probability is that 
trade will remain dull for some time to come. In the eastern 
mining counties, trade is about as good as it usually is at this season 
of the year ; but a difficulty has again arisen in supplyingcustomers 
from the scarcity of railway wagons, and from this cause the 
miners at some of the collieries have been thrown idle, whilst at a 
great many more pits large accumulations of coals have taken 
place. The price of best coal is from 16s, to 17s. per ton; 
secondary, 11s. to 13s.; third quality and steam coal, 7s. to 8s. 6d.: 
and small coal, 4s, 6d. per ton. 

There is absolutely no movement of any kind worthy of notice 
among the miners at the present moment. It is probable that the 
further decline in the prices of iron and the crowded condition of | 
the coal market may convince the men that their contemplated | 
movement towards increased wages should not just now 
—— 

With regard to the dispute at the Caledonian Railway Works at | 
Perth, which I mentioned last week, it should be stated that the 
company offered the men an alternative in the matter of hours. 
The dispute arose because the manager wished the men to commence 
and leave off work halfan hour earlier. His second proposal was that 
the ordinary working time should be from 7 a.m to5p.m., and 
from 7 a.m. to noon on Saturday. Ata meeting held on Saturday 
night the men agreed to accept this proposal, which reduces the 
working hours by one per day; but it was at the same time resolved 
that no overtime should be wrought until the old hours are re- 
verted to. 

During certain months of the past year, and particularly towards 
the beginning of winter, there were indications of a falling off in 
the Clyde shipbuilding trade, and numbers of men were dismissed 
from the various works, while small reductions of wages were 
proposed and acceded to after some opposition. This being so, it 
1s oman to observe, from a review of the whole year’s work 
as completed up to the end of the year, that the turu out shows 
much better than was anticipated. A further reason for hopeful- 
ness is found in the fact that, within a few weeks, several firms 
have obtained fresh orders, additional to the Government ones, 








am cognisant of other firms who have to fall back upon various 
devices having very little in common with the steel trade proper, 





which two of the builders were fortunate in securing, as 
noticed in THE ENGINEER of last week. 


refusal from all the sea-coal collieries, where they say the influence 
of the iron market is of no account, This line of policy has 
seriously complicated matters, and the intention on Friday last, I 
hear, at the Coalowners’ meeting, was to have checkmated the colliers 
by resorting to a lock-out. Here difficulties again stood in the way, 
and the meeting separated without coming to any decision. 
The decisive meeting is now named for to-morrow, when one of two 
courses seems inevitable, either an unanimous resolution by the 
association to enforce the reduction or “lock-out” through the 
whole of the collieries, or to resort to a middle course. What that 
is can scarcely be hinted at, but I may say that Lord Aberdare has 
been contending in public that the colliers are entitled to have 
sufficient reasons placed before them why they should accept the 
reduction, and, this done, he thinks all difficulties will be smoothed 


away. 
Should a lock-out be resolved upon on Friday the trade of the 
ly I hear that 


plorable state, and a stream of orders is going away to other 
quarters. 

The principal ironworks are turning out lafge quantities of coal 
iron es ing for the time suspended. ’ 

The colliers have started a relief fund ; £1200 was divided on 
Saturday last at Aberdare. There, and in the Rhondda Valley, a 
firm resistance is maintained, and a strike of three months is re- 
garded as a certainty. 

An effort has been made in the Forest of Dean to bring about a 
compromise of 5 per cent., but even this has failed. 
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7 8 & 
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. wis +..0 0 0) 0.000 
on 0. 000 
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Slack 03o6..0 50 a 

Glasgow . Olv 0..013 0 -|3 00.000 
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Converting «..-.. | O13 0..0 0 6! |3010 0..0 0 
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- Nrvz thousand dollars} has thus far been contributed toward the 
Agassiz monument, 
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LITERATURE. 


Reports on the Vienna Universal Exhibition. 
- [Conctupine Noricr.] 

WE have stated that certain reports contained in the 
volumes under notice are exceptional in that they 
considerable value, One of these reports is that on small 
arms by Dr. W. H. Russell, a gentleman who has _ oe 
no small celebrity as a war correspondent of the Z'imes. 
This report may be classed under two heads—the first is 
introductory, the second critical and descriptive. All that 
we have said of Dr. Anderson’s contribution will apply in 
full force to Dr. Russell’s descriptions and criticisms. We 
do not dispute that he has done his best under the circum- 
stances, and as a guide to the merits of different foreign 
and English gunmakers the report possesses commercial 
value; although for purely technical purposes’it is almost 
unavailable. But the first or introductory portion is quite 
a different thing, and its value lies in the revelations 
which it contains of the way in which the jury system 
works. That it entirely broke down at Vienna and 
resulted in an indiscriminate award of medals to almost 
every individual who asked for one, has been well known; 
but what we may term the inner life of the juries has 
never before been made public, and many persons will think 
that Dr. Russell, who hasspoken in the bitterness of his heart, 
has said a great deal too much about matters which for 
the reputation of juries ought to have been kept private. 
We confess, however, that we hail his revelations with 
unmixed pleasure. They confirm opinions which we have 
long held; and if they are used as they ought to be, they 
will either serve to suppress the jury system of awarding 
prizes altogether, or they will entail modifications which 
cannot fail to be useful in the case of exhibitions 
yet to come. Dr. Russell begins by stating how the 
jury on small arms was composed, and he writes with a 
skill and energy that are few d delightful. What can 
be more graphic than the following passage :— 

The Section elected Mr. Werndl President, Mr. Renette Vice- 
President, and Mr, Neff reporter. Among these members there 
was but one person acquainted with the use of arms for the 
chase, and but one who was competent to give an opinion on the 
merits of “armes blanehes.” Mr, Werndl, an experienced gun- 
smith, had no knowledge of the use of fowling-pieces, nor had 
Mr. Renette any practical experience of the arms of which he is an 
accomplished manufacturer. There was no standard according to 
which the judges regulated their decisions, and nothing but a 
sincere desire to do justice to the exhibitors was the common attri- 
bute of all the jurors. On the second day after the Section was 
constituted our labours commenced by a visit to the Exhibition, for 
which purpose we assembled at 8 o’clock a.m. A very intelligent 
young gentleman of Mr. Werndl’s establishment, who had 
viously made a careful survey of all the exhibits, attended to 
conduct the jurors to the stalls, but on the first day, as on the last, 
the greatest difficulty was encountered by the members of the 
Section in consequence of the absence of representatives of the 
exhibitors, or by the presence of representatives who knew nothing 
whatever of the arms, except the prices. - This impediment, pretty 
generally encountered in all, was by no means least formidable in 
the British department. Much time was wasted in returning to 
cases which had to be passed over day after day, owing to the 
absence of any means of examining the contents. Another diffi- 
culty was presented by the topical arrangements at the Exhibition, 
which showed very unfavourably in this respect when compared 
with that of Paris. It was almost impossible to come to any satis- 
factory arrangements to secure the attendance of those in charge of 
the cases. It can easily be conceived how difficult it was to keep 
an appointment even within an hour, when accidental detention, 
protracted examinations of particular objects, and the eagerness of 
each juror to secure the exclusive attention of his companions for 
the work of his own country were continually to be encountered. 
The jurors were obliged to traverse long corridors and passages 
from the exhibits of one country to those of the other, and often- 
times on arriving at a particular department, they found the cases 
locked and the place deserted. Scarcely any of the catalogues 
were ready for use, and those which were ready, with the exception 
of the British catalogue, to which, however, additions had to be 
made, were not perfect. It was impossible to determine precisely 
the periods in which the official inspections of any particular 
country would begin, except that with which the labours of the 
day 1. A detailed examination or a protracted discus- 
sion led to delays, which retarded the arrival of the jurors after 
the hour named, till the exhibitors or their representatives, tired of 
waiting, went off. The habits of individual jurors tended to inter- 
fere with the despatch of business. One wanted to breakfast at 
mid-day, another felt it necessary to dine at 2 o’clock. At hours 
when some members were full of energy and desire to work, others 
considered it only natural to retire for the day altogether. But 
on the whole, it may be said that there was the greatest desire to 
work harmoniously in the common object of adjudicating justly 
and promptly. The failure of one exhibitor to keep an appoint- 
ment sometimes frustrated the efforts of the jurors, and caused 

t disappointment to exhibitors elsewhere. For instance, if the 
nglish department was warned that the jury on small-arms would 
be round at 10 o’clock a.m., and the American department that they 
would be round at noon, a detention in Germany, with several 
hundred yards in intricate passages crowded with people, to work 
through afterwards, would prevent the jurors arriving at the time 
indicated, and they probably found when they got there that the 
gentlemen had gone off. 

Some of Dr. Russell’s experiences were exceedingly 
humorous. Thus, M. Renette was anxious to award a 
diploma of honour to the city of Paris, but he could not 
well do this without awarding a similar honour to other 
cities, and he therefore proposed to include the “ City of 
London” in his list. Dr. Russell pointed out that the 
“City ” had nothing to do with the manufacture of small- 
arms, and that, in point of fact, there were no gunmakers, 
in the legitimate sense of the term, in the City, and the 
difficulty arose besides as to who was to represent that 
impersonality the “City.” “ When I asked,” says Mr. 
Russell, “who was to hold the diploma of honour if it 
were awarded to the ‘City of London,’ Mr. Renette re- 
plied, ‘ The Lord Mayor,’ and did not seem to think I was 
serious in disputing his lordship’s right to accept the trust, 
far less to heed the statement that the London exhibitors 
did not live in the City of London, and that the ‘ City’ 
had nothing to do with them.” Mr. Renette’s mistake 
and his difficulties are alike ludicrous in no ordinary 
degree. Dr. Russell gives some startling information as to 
the way in which favouritism was shown; and we agree 
with him thoroughly in the deduction that, as in Section 
III., Group VII., every exhibitor had some prize. It is 
needless to observe that the possession of a prize under 
such circumstances is no indication of merit, unless the act 
of exhibiting is considered in itself meritorious. 








Another exceptional paper is the “ Report on the Utilisa- 
tion of Peat and Peat Lands,” by Mr. Frederick A. Paget, 
C.E. This report extends over eighty It is 
ey illustrated, and is a complete monograph on the 
whole subject. It is, in one word, the best treatise on 

t and peat industries ever written; but it is remark- 
able how little it contains about the Vienna Exhibition. 
The author refers, of course, tothe machines and the products 
which resulted from the use of those exhibited in Vienna, 
but he avails himself of these materials only incidentally to 
illustrate his meaning and elucidate his arguments. The re- 
search he has displayed is beyond praise, while the mistakes 
which, in our opinion, he has fallen into are, on the whole, 
insignificant. ‘The view which our author takes of peat as 
a source of fuel is somewhat reassuring, but as much can- 
not be said of his conclusions as to the value of any peat- 
working process as a commercial speculation. 

One of the lessons—says Mr. Paget —we have striven to inculcate is 
that the peat question can never be solved by the use of the mace- 
rating and other processes, about which so much has been said and 
published under the stimulus of an abnormal price of coal. The 
popular notion in Great Britain has been, until lately, that peat 
cannot be worked to pay ; now, however, many companies, under 
the stimulus of the aa dearth, seem to be running into the ether 
extreme. Such a comparatively worthless material as raw peat 
can with difficulty be loaded with the first cost, interest thereon, 
depreciation and repairs of costly and complicated machinery and 
apparatus, Very considerable undertakings for working peat 
have been set up at different times in England, America, France, 
Germany, Austria. and Switzerland; numbers have come to grief, 
and many of the few in existence have to contend with bad 
results. The history of all machinery processes is one of com- 
plicated beginnings, and of inventions and combinations made to 
overcome often only supposed difficulties. But it is more than 
doubtful whether one machine, or even one process, will ever be 
found applicable to all kinds of eo deposits ; as it will probably 
never be possible to find several large peat works with exactly the 
same apparatus. Such an amount of uncertainty and variation can 
scarcely be found in any other branch of engineering. 

His final conclusion is that the only way of utilising peat 
is to burn it “raw,” in Siemens furnaces, and use the gas. 
Unfortunately the gas cannot be stored in bags and carried 
about, and we must dissent from him in his opinion con- 
cerning the merits of such a system. It would be possible, 
of course, to put up the Siemens furnaces at or in a bog; 
but the furnaces would be useless without something to 
work on, and ore, for example, would have to be conveyed 
long distances. The utilisation of the gas would entail 
extensive and costly works, and before any extended period 
had elapsed after these were put up, the peat in their im- 
mediate neighbourhood would become exhausted, and 
haulage would then be required over distances each day 
bacoming greater, In Staffordshire it has before now been 
found more economical to suffer blast furnaces to tumble 
into ruins when the pits close to them were exhausted, and 
to build new furnaces on another site, than to pay the 
expense of hauling coal and ore to them; and we fear 
that the same arguments would apply to Mr. Paget’s 
scheme. 

We can commend Sir Digby Wyatt’s paper on the most 
characteristic features of the buildings of the Vienna 
Exhibition. It is marked in every line by sound archi- 
tectural judgment, and manifests a very fair appreciation 
by the author of what an exhibition building should be. 
But even a superficial glance at this paper will show that 
it isnot a report but a treatise, and in this lies its value 
and power of communicating information. No doubt Sir 
Digby could have contented himself with describing the 
building ; but he has done very much more than this, for 
he has, as we said, expressed his opinions for the guidance 
of those who may have to design such structures in future. 
On the whole our author disapproves of the Vienna build- 
ing, and we are pleased to find that so eminent an authority 
endorses all we said in 1873 concerning the disastrous 
effect of the dome. 

Its vastness overpowered the scale of every architectural feature 
brought into comparison or contrast with it, and it effectually 
swamped every effort the exhibitors could make to induce their 
exceptionally splendid products to hold their own against its 
overpowering mass, and area. What they might have done if the 
illumination of their goods had been altogether satisfactory cannot 
now be told, since the depressing effect of the comparative paucity 
of light due to the solid cone, damped all brilliancy of effect where 
such a result should have certainly culminated. In this particular, 
as well as in a more fitting apportionment of scale, and style 
between the lower zone of the cone and the drum with its openings 
upon which the cone was planted, the design of the Building 
Committee of the Exhibition of 1851 was apparently superior to it. 
Within a moderate distance inwards from the periphery of the 
rotunda the light was almost too brilliant, partly owing to the open 
arches which admitted light from the nave and transepts, and 
partly from the rays descending from the windows of the top story 
of the roof, which only fell on the level of the floor near to the 
external line of the rotunda, but all the floor within a radius of 
about 150 feet from the centre received little else than reflected 
light, and seemed, by contrast, always in comparative gloom, 
enhanced by the aggregation of — structures placed upon it by 
exhibitors, each one interfering with its neighbour. 

Among the appendices in the third volume will be found 
two from the pen of Mr. H. W. Sweny—one on the 
buildings in the Park, the other on the exhibits and buffets 
in the Rotunda. Mr. Sweny was apparently so overawed 
by the dimensions of the structure as to be unable to write 
intelligible English. After referring to its proposed 
ulterior use as a species of theatre, he says: “ The effect of 
the masses who filled its area on the inaugural féte was 
convincing proof that, even as a mere vehicle for spectacle, 
its ulterior usage was a lamentable mistake.” We do not 
know what this passage means. 

We believe that we have said now all that need be said 
about these reports, and we take leave of them here more 
fully impre than ever with the fact that the official 
literature of international exhibitions is just that class of 
composition which every man should be without. So lon 
as an author, no matter what his abilities, contents himsel 
with criticising and describing, without illustrating, what 
he sees in the vast buildings which have rendered the 
nineteenth century famous, so long will he find it impossi- 
ble to do aught but waste his time and his talents. A 
catalogue would be as interesting and as structive. That 
it is possible to produce a much higher type of literature 
in connection with universal exhibitions. however, it is 
impossible to deny; but the better writing of this kind is, 





the further does it remove from the true “ official report.” 
We can assure our readers that they will find specimens of 
composition in the volumes before us which, while written 
in good English, afford examples of apparent incompetence, 
want of information, and power of perception, which are 
startling, and would be disgraceful to the authors were it 
not for the stultifying conditions under which they wrote, 
and which they servilely accepted as necessities. 








STEAM PLOUGHING. 

On Wednesday last Messrs. John Fowler and Co. undertook 
a series of experiments with a new 6-horse power double-engine 
tackle, and a new adaptation of their roundabout tackle at 
Rothwell Haigh, near Leeds. The experiments took place in the 
presence of a large number of agriculturists, and others interested 
in the subject of land cultivation. The new 6-horse power double 
engine tackle is especially designed to meet the wants of small 
farmers, and its chief novelty consists in its extraordinarily small 
size. It will be in the knowledge of not a few of our readers that 
the double-engine set was originally started in 1861. Everybody 
almost decried it at that time as too cumbrous and expensive ; 
but its merits have now come to be fully recognised. Indeed 
there can be no better proof of its superiority than the fact 
that although Messrs. John Fowler and Co. manufacture four dif- 
ferent sets of steam cultivating machinery, nearly 80 percent. of the 
whole are constructed on this principle. Double sets have been 
made up to 20 nominal horse-power, or 90 horse-power effective ; 
but in this, as in everything else, there is a limit to possible 
economy, and it was found a drawback that these sets became 
more difficult to move, according as their weight was increased, 
and this difficulty reached its culminating point when the 
machines became too heavy to ply for hire. It became neces- 
sary, therefore, to find a set of steam cultivating machines that 
were at once adapted to the requirements of small farmers 
and to the exigencies of the 120 or 130 different companies in 
this country who ply for hire with such machinery. Round- 
about tackles cannot be worked to advantage unless a traction 
engine is employed to move the machinery, and when this charge 
is taken into account the cost of a set of this class is almost as 
high as that of the new double engine tackle introduced by 
Messrs. Fowler. The general arrangement of engines employed 
in connection with the latter tackle is similar to that of the well- 
known single cylinder ploughing engines of this firm, the main 
difference, as we have already indicated, consisting in a reduc- 
tion of the scale on which they are constructed. The single 
steam jacketed cylinder has a diameter of Sim. and a stroke of 
10iv. The boiler has a total heating surface of 105 square feet, 
and a grate of 5 square feet. The crank shaft rests in bearings, 
carried by a neat wrought iron bracket, which materially lightens 
the weight of the engine. As in the larger engines, the road gear 
by which the broad wrought iron travelling wheels are set in 
motion consists of strong spur wheels only, and arranged with a 
special view of being used as an ordinary traction engine. The 
horizontal winding drum is supplied with coiling gear, which 
permits the rope to pay off at any angle required by the irregu- 
larity of fields, and carries 400 yards of ,', in. steel wire rope. 
Its speed, as compared with the larger tackles, is reduced for the 
same piston speed in the proportion of about 8 to 11, thus com- 
paratively increasing the pull which the engines exert on the 
implement. 

The implements used in the experiments on Wednesday last 
were a four-furrow plough, a four-furrow digger, a light land 
cultivator, and an ordinary five-tine cultivator. The experi- 
ments showed that with a breadth of 44in., or four furrows of 
llin. each, the plough covered about three miles per hour. 
Making allowance for the little time necessarily lost at the end 
of the furrow, it was estimated that the tackle was capable of 
ploughing seven-eighths of an acre per hour. The turning harrow 
is worked at the rate of three acres per hour, and the cultivator 
at the rate of an acre and a-half within the same period. The 
trials were regarded as highly satisfactory. We may add that 
the advantages claimed for this tackle over any other small set 
are as follows :— 

(1) The speed and handiness with which work can be started ; 
(2) the engines being self-propelling, no horse-power is required 
in shifting the tackle, and no dead weight, such as windlass, anchors, 
snatch-blocks, &c.—frequently amounting to seven or eight tons 
—has to be moved ; (3) the small size and lightness of the engines 
enable them to work and travel on land which no other tackle 
can be moved over, and to pass through any gateway ; (4) the 
engines are adapted for thrashing purposes, this having been 
kept in view in designing them; (5) they can be transformed 
into traction engines by taking down the drum and turning 
round the fore-carriage—special arrangements being made for 
this—so as to shorten the distance between the wheels ; they will 
then be equal to our special traction engines ; (6) lastly, by no 
means their least advantage is that if two neighbouring farmers 
buy this tackle it will cultivate the whole of both their farms, 
and can then be made into two traction engines capable of doing 
any farm work, and as powerful as an ordinary 10-horse power 
portable working at usual pressure. 

In an adjoining field the latest improvements introduced into 
the roundabout system of tackle were exhibited. Those who 
visited the Royal Agricultural Society's Show at Bedford last 
year may have seen this system exhibited. It is worked by 
an 8-horse traction engine, of which the following are the prin- 
cipal dimensions :— 


Diameter of cylinder in. 
Stroke .. «. ss - _12in. 
Total heating surface .. -» 138 square feet. 
Average steam pressure «+ 1001. 
Number of revolutions ++ «+ 150 per minute 
Diameter of fly-wheel 2 ee 0 eo + 4ft. Gin. 
Speed of road motion (quick) .. .. .. o 2} miles. 

a = a COUR co cc co oe 1°21 miles. 
Driving wheels (diameter) oe 5ft. din. 

- io (breadth) os ldin 


The modus operandi of this application of the roundabout 
tackle is in one respect different from any yet proposed. The 
engine and windlass being placed on one headland, the anchors 
are let down at the two ends of the same side of the field, and 
the rope being pulled out the work begins at once along the same 
headland, the anchors working gradually away from the engine. 
In making a start, therefore, the advantage is secured of having 
little rope to pull out, while the necessity of bringing anchors 
and snatch-blocks into the remotest corners of the field is dix- 
pensed with. It also secures that by the peculiar action of the 
ropes on the anchors the anchor is kept rigidly fixed between the 
ploughing rope and the winding forward rope ; while it also 
secures perfect coiling, inasmuch as no slackness is occasioned by 
the movement of the anchors, and with every journey of the 
implement the quantity of rope on the drums necessarily 
decreases, thereby giving to the coiling a new and correct 
start every time it is begun. The windlass is placed on four 
solid wrought iron wheels, and consists of two horizontal 
winding drums, provided with patent coiling gear. The crank- 
shaft of the engine is coupled, by an universal joint, to a short 
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horizontal shaft, which by means of a pair of bevel wheels works 
the vertical shaft and the drums. The two drum pinions are 
thrown in and out of gear by a lever, and the two drums set in mo- 
tion without reversing the engine; the arrangement therefore per- 
mitting the employment of portable engines without reversin 
gear, and greatly simplifying the work of the driver. The paying 
out of the rope from the drum, at any angle required by the 
work without snatch-blocks or double snatch-blocks being neces- 
sary, is one of the greatest advantages derivable from this wind- 
lass ; but it is also claimed by the designers that more perfect 
coiling is secured by the coiling gear, and the peculiar way of 
working the tackle, than in any windlass yet brought out. This 
tackle can be worked by two men, although it is considered ad - 
visable to engage a boy to assist the ploughman at the low- 
lands and to look after the rope-porters. Any implements can 
he used with these tackles which are at all adapted for rope 
traction. The results obtained by the roundabout tackle do 
not vary materially from those achieved by the double set 
engines, but in the latter case there is manifestly considerable 
advantage over the former, especially in regard to the adapta- 
hility of the engines for the purposes to which ordinary traction 
engines are applied. 








THE LIERNUR SYSTEM. 

WE publish the following correspondence, which appeared 
in the Liverpool Daily Post of December 22nd, 1874, as a 
comment on Mr. Scott’s letter on the Liernur system, 
which will be found in our last impression :— 

(To the Editor of the Daily Post.) 

Sir,—As it will be of great interest to many of your readers, I 
beg to hand you for publication in your valuable paper a report on 
the working of the Liernur system in Holland, for the treatment of 
sewage. 

Mr. Busch’s impartiality cannot be doubted, as his inspection 
was made with the view of adopting the Liernur system, if it were 
found to work well, on behalf of our company in certain localities, 
but from what he saw, he had to give up that idea.— Yours, &c., 

Epuunpb K, Muspratt, 
Chairman of Directors of the Rivers Protection 
and Manure Company (Limited). 

5, Chapel-street, December 19, 1874. 





E. K. Muspratt, Esq., Chairman of Directors of the Rivers 
Protection and Manure Company (Limited). 

Dear Sir,—In compliance with your request, I have made, during 
my stay in Holland last month, the most exhaustive and conscien- 
tious inquiry into the working of the Liernur system for the treat- 
ment of sewage at Amsterdam and Leyden, and beg to hand you 
herevvith a complete report of all I saw and learnt during the week 
I spent there in investigating this important question. Every 
facility was afforded me by the authorities, and I have had oppor- 
tunities of personal intercourse with these most likely to help me 
to an unbiassed opinion on the subject, such as Mr. den Tex, burgo- 
master; Mr. Kalff, director of Public Works; Dr. Heinsius, suc- 
cessor of Mr. Tindal; Mr. Van Niftrik, civil engineer; Professor 
Gunning, the eminent Government chemist, and Mr. Tindal. This 
latter gentleman, I should mention, has been represented as having 
had to resign because he opposed the Liernur system, whereas, in 
reality, he resigned his position as head of the Board of Public 
Works in consequence of his refusal to condone tbe irregularities of 
Mr. Bergsma, an officer of the Board of Public Works, the most 
notable of which was his sending what has been stigmatised by the 
Amsterdam Town Council as an exaggerated and incorrect state- 
ment of the working of the Liernur system, signed in his capacity 
of Engineer and Chief Clerk of Public Works, and thus allowing it 
to appear as an “ official” statement in the English paper THE 
ENGINEER. Although the official entreaties of the corporation 
were unavailing to deter Mr. Tindal from resigning, his opinion is 
still paramount on all sanitary and engineering questions. More- 
over, he retains his seat in the Town Council, and occupies a high 
position in Amsterdam, 

The conclusions which I have come to, and which I can support 
in every way, are as follows :—That from a sanitary point of view, 
the system can be considered tolerably successful only where the 
sewage is greatly diluted by slops and water, and thus almost 
brought into the condition of a water-closet system. That where 
this is not the case, and the fecal matters only are treated in their 
primitive form, the system is productive of nuisances and inconve- 
niences, unparalleled in my experience of such matters. That in 
both cases the cost is so great as to preclude the possibility of profit, 
and, indeed, to render the adoption of the system impracticable. 

In Amsterdam, where the Liernur system has been provided in 
nine districts of the town, containing altogether 4837 inhabitants, 
the working of it—except when the canals are frozen so that the 
steamer cannot gothe round of the nine districts, and when carts, 
provided with air-pumps, have to be employed to empty the main 
pipes—the working of it, I repeat, entails no serious nuisances, 
because the sewage is greatly diluted by house drainage, &c. The 
resultant or collected—perfectly fluid—matter, on the other hand, is 
not only utterly unsaleable—no bid was made for it at public auction 
the other day—but the farmers of the neighbourhood refuse to take 
it regularly even when it is brought to their fields gratis. 

Therefore, the position at Amsterdam is absolutely analogous to 
that of a water-closet town: the sewage has to be treated or got 
rid of ; while the cost of collection, instead of, as in a water-closet 
town, being merely the outlay on drains and cutlets, is truly 
colossal, 

Expenditure in the Amsterdam Districts, containing 4837 inhabitants :— 
The pneumatic pipes alone cost about .. 0... -. 150,000 florins 
New machinery ee a8 Se ee: 5e se ee 60,000 
Working and repairing expenses during the three 

years +o we oe oe tx ee ee se oe! ve SEP 
Together «. 250,000 


” 


Or fully £20,000, 


without counting the cost of the central station and Jocoinobilé 
there which the town possessed already ; and if they had carried 
out all Captain Liernur’s instructions, there would have been the 
extra expense for separate drains for the water and slops. The 
amount thus expended on plant alone is equal to more than £3a 
head, without calculating interest on capital ; and as 17,000 florins 
were spent in the first ten months of this year for working expenses 
alone, the annual cost per head comes to fully 3 florins, or nearly 
6s, in English money. Besides this, the closets have to be put up 
in the houses at the expense of the householder, and cost on an 
average about £12 in the better houses for each closet on each 
tloor. - 

In Leyden, where some 500 inhabitants only (almost exclusively 
of the poorest class) are provided with the Liernur system, and 
where the slops and house water escape separately, the collected 
matter is sold for 40 cents per 2201b., or about 7s, per ton—a return 
absolutely inadequate to the outlay; but here the closets are simply, 
according to English notions, an unbearable nuisance ; most of the 
basins, previous to the emptying, being full of faecal matter--the 
pumping station, judging by the odours pervading it at my visit, a 
perfect pesthouse-—and the main pipes often stopped up and out 
of order; they have been taken up five or six times within the last 
three years. 

Neither in Amsterdam nor at Leyden has the system been tried 
on a sufficiently large scale to ascertain all the mechanical diffi- 
culties, for the greatest length of district treated is only 400 yards, 
and the longest single pipe 150 yards. 

It is well known that not one of the German and American 
communities who sent commissioners to Holland to inspect the 
system has adopted it, and, in fact, nowhere in Holland is there 





any unqualified praise of the system, its greatest advocates looking 
upon it as a pis aller, and it is surprising that it should attract 
attention in England—a country so far advanced in sanitary 
science, 

Under favourable circumstances it reproduces the difficulties of 
a water-closet town at a terribly enhanced cost. Under other 
circumstances it entails every disadvantage of the cesspool system, 
and only brings in a slight revenue, infinitely smaller than the 
working expenses. And as to this revenue, it is even more than 
probable that, where worked on a large scale, the disposal in the 
neighbourhood of the fecal matters in their natural state would be 
an impossibility, whilst if they were to be converted into manure 
chemically the town would fall into the difficulty of a vast accu- 
mulation of filth, similar to the predicament under which Paris is 
labouring—the cost of collection being at the same time much in 
excess of that of Paris or any other cesspool town. 

For a place like Liverpool the first outlay would be from one and 
a-half to two millions sterling, independent of the big sum re- 
quired to pay for Liernur closets in houses, thus involving an 
annual loss of interest of something like £100,000, besides that of 
£150,000 for working expenses and repairs—all this without the 
hope of anything like an adequate return, if of any return at all.— 
I am, dear Sir, yours obediently, Gustav H. Buscu, 

One of the Directors of the Rivers Protection 
and Manure, Company (Limited). 

Liverpool, Dec, 14, 1874. 





LEGAL INTELLIGENCE. 


COURT OF QUEEN’S BENCH, Westminster, JAN. 26. 
(Sittings in Banco, before the Lord Cuter Justice, Mr. Justice 
MELLOoR, Mr. Justice Lusu, and Mr, Justice ARCHIBALD.) 
DIXON v. THE SMALL ARMS COMPANY. 


THE plaintiff, in his declaration, set forth various patents 
granted for improvements in the manufacture of rifles, and stated 
that he is personally interested therein, and that he has sustained 
damages by the infringement of them by the company, for which 
he claimed £5000 and also writs of injunction to prevent further 
infringements of his patent rights, 

The defendants pleaded that the alleged infringements and 
grievances were and are the manufacture and supply by the defen- 
dants as servants of the Queen, and at the request and command 
of her Majesty, of rifles and parts of rifles for the use of her 
Majesty. And again in another plea, they said that it was agreed 
between the Right Hon. E. Cardwell, Secretary of State for War, 
on behalf of her Majesty, and the defendants, that they did manu- 
facture, provide, and deliver to him for the use of her Majesty and 
for the service of the War Department, rifles and parts of rifles, 
according to certain patterns and specifications forwarded to the 
defendants; and that under, and in pursuance of, the contract, 
and in performance of it, they manufactured and provided certain 
of the rifles according to those patterns and _ specifications, and 
delivered them to Mr. Cardwell for the use of the Queen and of 
the War Department, and that these were the infringements com- 
plained of. It will be observed that the company in their pleas 
alleged that the contract was to ‘‘ manufacture the rifles.” But 
as the Court repeatedly pointed out this was not so by the con- 
tract, which was merely that they should supply the rifles, and 
this distinction was one of the main grounds of the decision. And 
though the pleadings stated the contract to manufacture, the case 
came before the Court not merely on the pleadings, but on a 
special case, which set forth the real contract as already stated, 
and thus raised the real question, 

Sir W. Harcourt, Q.C.—with him Mr. Aston, Q.C., and Mr. 
Macrory—argued the case for the plaintiff and pointed out the 
distinction above adverted to. He also pointed out that the memo- 
randum of the War Office as to indemnity was not embodied in the 
contract, which was merely for the supply of the rifles, without 
any reference to the patent. He commented upon the case of 
‘* Feather v. the Queen,” and pointed out the distinction between 
that case andthe present, a distinction solid and substantial between 
the use of patents by the Crown for the public service and by a 
contractor for his own profit. 

The Court called upon the Solicitor-General, who—with him Mr. 
Dicey—appeared for the company. He endeavoured to show that 
as the rifles were to be made under the contract for the public 
service, the case was in effect the same as in Feather’s case ; but 

The Court pointed out that the contract was not to make the 
rifles, but only to supply them, so that the Crown was not in any 
way using the patent by making the rifles. The contractor was 
left to obtain the rifles how he could; all he undertook was to 
supply them. They might have been made by him in violation of 
the patent before the contract. 

The Solicitor-General urged the memorandum as to indemnity 
by the Crown for the use of the patent ; but 

Sir W. Harcourt again pelabel out that it formed no part of the 
contract, and was not even referred to. 

The Lord Chief Justice observed that it would not affect the 
question even if it were. For, if the Crown were not entitled to 
protect the contractor, the mere undertaking to do so would not 
alter his position ; and 

Mr. Justice Archibald added that in such case the Crown could 
only protect the contractor by indemnifying him against his liabili- 
ties under the patent, and indemnity assumed liability. 

The Solicitor-General urged the importance for the public service 
of the free use of patented improvements in arms, but 

The Lord Chief Justice said it struck him that public policy 
rather required the protection of the patentees of such improve- 
ments. It was impossible not to see that the whole prospect of 
reward by which the exercise of inventive skill might be stimulated 
was the hope and expectation the inventor might reasonably enter- 
tain that his invention would be used in the public service, and 
that he would derive remuneration for that use of it. 

Mr. Justice Mellor also observed——You want to establish a power 
in the Crown to licence persons to infringe patent rights. Such 
a privilege pertains to the Crown only and to its own manufactures 
in its own workshops for the public service. But what is now con- 
tended for is a power in the Crown to licence contractors to use 
patented inventions. 

The Solicitor-General urged that it was substantially the same 
thing, for in either case the Crown gets the benefit of the patent 
for the public service ; but 

The Lord Chief Justice pointed out that it was not so, for when 
the Crown manufactured in its own workshops it got the whole 
benefit of the invention, whereas when it contracted for the manu- 
facture the contractor got the benefit of it and put the extra profit 
into his own pocket. 

The Solicitor-General said the Government might be trusted to 
take care that the contractor should not get the profits, and that, 
in substance, the Crown got the benefit of the patent for the public 
service. 

The Lord Chief Justice said he saw no reason why if the public 
got the benefit of a man’s invention they should not pay for it. 

The Court, without calling on Sir W. Harcourt to reply, pro- 
ceeded to give judgment in favour of the plaintiff. 

The Lord Chief Justice, in giving his judgment, said he had 
already in effect explained the reasons which had led him to this 
conclusion, The question lay in the narrowest possible compass. 
The patent gave the patentee the sole and exclusive right to the 
use of the invention and to the manufacturing of articles in which 
it was used, so that the right to use itcould only be obtained by his 
licence, on payment of a reasonable royalty to him. We held in 
“Feather v. the Queen” that the patent which was good against 
all the subjects of the Crown was not good as against the Crown 
itself. We felt ourselves bound to that conclusion by ancient 
doctrines and established legal principles as to the rights of the 
Crown; and, indeed, the very terms of the patent, which is a 
grant from the Crown and must be coristrued in favour of the 


Crown, precluded us from holding that it excluded the Crown itself 
from the use of the invention. But this is a very different 
case. Here the question is, whether, when any of the subjects 
of the Crown enters into a contract with the Crown to 
furnish articles made according to a patented invention he is 
entitled to infringe the patent right. There is nothing in any 
doctrine hitherto laid down to support such a proposition as that. 
The contractor simply enters into a contract to supply the articles. 
There is nothing which creates any difference eomeen articles 
supplicd under the contract and without a contract. The test is 
this, that if the contractor had in stock a quantity of these rifles, 
manufactured by himself on speculation, he might have supplied 
them to the Crown under this contract. It would have been im- 
possible to maintain that as regarded these rifles he could have 
excused his infringement of the patent. And what practical 
distinction is there between such a case and the present? What 
difference does it make that the contractor manufactured the rifles 
which, under the contract, he was bound to supply? Then as to 
public policy—there can be no question that upon the principle 
upon which patents are granted to the inventors of improvements, 
if that principle is to be maintained, as to which I confess I enter- 
tain no doubt, though as to that it is not necessary to express any 
opinion—if that principle is to be maintained, and if it is for the 
advantage of the public that the exercise of inventive skill should 
be stimulated and encouraged by the protection and remuneration 
secured by a patent, then the patent ought to be upheld as against 
all parties, and even as against contractors for the Crown. The 
contrary view would surely be quite inconsistent with the prin- 
ciple of public policy, that inventions should be encouraged and 
stimulated by the protection afforded to them by patents. If 
that principle is sound, then surely when the public profit by an 
invention the public ought to pay for the use of it; oat more espe- 
cially so when it is manifest from the very nature of the invention 
that the inventor must have looked to its use by the State as part 
of his reward. On this ground it is not desirable to extend the 
principle of our decision in Feather's case against the Queen. This 
is not a case where the Crown is before the Court. It is a case in 
which only subjects are before the Court, and in which one subject 
complains of another for an infringement of his patent right. The 
company here sued are not the agents of the Crown, they are inde- 
pendent contractors who have chosen to enter into a contract with 
the Crown for the supply of articles made under the plaintiff's 
patent. For that use they are bound to make compensation, and 
our judgment, therefore, must be for the plaintiff. 

Mr Justice Mellor was of the same opinion. He was, he said, 
a party to the judgment in ‘‘ Feather v. the Queen,” and he cer- 
tainly never contemplated an extension of its doctrine beyond the 
limits then laid down. That decision related only to the Crown, 
and this was not a case in which the Crown was interested, at all 
events, directly. It was the case of a contract between subjects. 
He could well understand its being said to the contractor, when 
he suggested that if he used the patented invention, he should be 
liable to pay royalties under the patent, that the Crown would 
indemnify him against the penalties, but that would make no 
difference whatever. It was not because the Crown chose to 
indemnify a subje ct against the liabilities incurred for breach of a 

vatent right that, therefore, the party was exempt from such 
iabilities. The Crown had no authority to licence subjects to 
infringe a patent merely by indemnifying them against any lia- 
bility for such infringement. 

Mr. Justice Lush concurred. The patent, he said, conferred an 
exclusive right as against all subjects of the Crown, though not as 
against the Crown itself, The Crown, by implication, reserved to 
itself the right to manufacture, by its own servants and in its own 
workshops, the patented articles; but this was not a contract by 
which the Crown employed the defendants as its agents to manu- 
facture the rifles for the Crown, but merely to take a supply of a 
certain number of the rifles from the company, and the contractor 
undertook to provide and supply them. That was clearly quite 
beyond the scope of the decision in the ease of ‘‘ Feather r. the 
Queen.’’ The claim here set up isaclaim by the contractor to 
infringe the patent for his own profit and advantage, and merely to 
enable him to supply the rifles he contracted to supply at a cheaper 
rate than he would have otherwise been enabled to do. he 
judgment, therefore, must be for the plaintiff. 

Mr. Justice Archibald also concurred. This was not a proceeding 
against the Crown, but against contractors, who had violated and 
infringed the patent in carrying out a contract to supply the 
patented article. It had been said that it was part of the terms of 
the contract that the Crown should indemnify them against any 
liabilities under the patent, but he did not think that it was so, 
and even if it were, he did not think that it would make any 
difference at all, for the Crown would have no power to licence 
others to infringe a patent right. If the defendants, indeed, had 
been employed by the Crown in its workshops and as its servants, 
for wages, it would have been otherwise. The case would then 
have been substantially different, for it would have been a case of 
the manufacture of patented articles by the Crown, whereas the 
present was the case of a contract to supply the patented articles, 
under which they had been supplied in breach of the patent. 
This was a case entirely different, and one in which the claim of 
the patentee for compensation was not answered. 

Judgment for the plaintiff. 





At the Delamater Ironworks, New York, the scrap steel that 
accumulates about the shops is utilised in a very simple and econo- 
mical manner. A pile of mixed steel is made, with a proper 
quantity of welding compound sprinkled between the layers. The 
pile is then brought to a red heat, and worked into shape under a 
steam hammer, Mr. Crolius, foreman of the smith shop, says the 
welding is invariably perfect, and that the only objection to the 
scrap steel for tools is that, in making the piles, bits of steel of an 
inferior quality sometimes get in, which are not suitable for the 
edges of cutting tools. With more care in selecting and piling the 
scrap, this difficulty could be entirely avoided. 

THE Revista Militare states that the forts constructed in the 
neighbourhood of Metz now cover a circumference of 24 kilometres 
(about 15 miles). The strongest is the Fort Frederic Charles, 
formerly Fort St. Quentin, 3500 metres from the cathedral of Metz ; 
and as this fort was not constructed for many guns, Fort Manstein 
has been erected a little to the west, and united to it by strong 
entrenchments. Fort Alvensleben, to the north, is the former 
Piappeville ; near to it is the armed fert of Woippy, and further on, 
towards the east, Fort Manteuffel, formerly St. Julien; while to 
the south is Fort Goeben, formerly Quenlen, and between this and 
Manteuffel is now being built Fort Zustzow. The girdle of forts is 
completed by Fort Augustus of Wurtemberg, formerly Fort St. 
Privat, which is 4 kilometres from the cathedral, and about the 
same distance from each of the nearest detached torts. 

FRANCE possessed, at the close of 1873, 15,259 vessels gauging 
1,077,000 tons. Twenty years previously, in 1853, the number o' 
French merchant vessels afloat was 14,396, gauging 819,762 tons, 
The English merchant marine, on the 3lst Dec., 1873, gauged 
7,294,230 tons, and in 1868 the te tonnage was estimated at 
7,236,916 tons. The above statistical returns would seem to intimate 
a considerable amount of progress in the French mercantile marine 
during the last 20 years, and at the same time would appear to 
show that there had been but a slight increase during the last 5 
years in the English merchant service both as regards the number 
of vessels and their ton: In this case, however, the are 
deceptive, inasmuch as the apparent stationary character of the 
British mercantile marine is the result of the transformation of its 
sailing into steam fleet. The proportion of sailing vessels to 
steamers, according to the returns of the Board of Trade, is 1 to 
7, being 4595 steamers against 32,230 sailing vessels. France, on 
the other hand, has only 1 to 35, and is already distanced by the 





new German Empire, which reckons 1 steamer to 23 sailing 
vessels, 
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RAILWAY MATTERS. 


THE Consulting Engineer for Indian Railways has inspected a | 


portion of Holkar’s State Railway, and decliaed to pass it, as it is 
insufficiently ballasted. 
THE Hungarian journals state that the Government intend selling 


NOTES AND MEMORANDA. 


PETROLEUM oils are coming into use for dressing leather, and it 


| is stated that their use for this purpose is largely increasing. It 


all the railways belonging to the State, and to unite in three or | 


four groups or separate companies all the lines in existence in | 
| rapidly and thoroughly than by the old process, and that the | 


Hungary. 

THE provincial council of Novaro has voted a subvention of 
500 francs per kilometre for twenty years in favour of the proposed 
railway from that town to Varello, and for the line from Vercelli 
to Gattinara. 

THE Italie states that an agent of the Southern Railway Company 
(Italy) has just been sent to Berne to purchase a large quantity of 
rolling stock, which is required to meet the daily increasing traffic 
on their lines, due to the development of railway communication 
in the Southern provinces. 

THE largest contract yet given out for a complete plant of wood- 
peg machinery for carriage and wagon building, viz., that for 
the Midland Railway Company’s works now in course of progress at 
Derby, we understand has been placed with the firm of Messrs, 
Thomas Robinson and Son, of Rochdale. 


In consequence of the case between the Midland and Great 
Western Railway ey before the Railway Commissioners 
being still unfinished, the formal inquiry ordered by the Board of 
Trade into the Shipton accident is adjourned till Monday next, the 
1st of February, at the Westminster Sessions House, at 10 
o'clock. 

On the 7th of January the express train that left Washington 
for New York at 9.30 p.m., in consequence of a misplaced switch, 
went into collision with a freight train standing on a side track. 
One man was killed, and another injured. The coal oil in the 
lamps of the postal car was scattered and instantly burst into 
flames, soon destroying the mails and the contents of the adjoining 
express car. The mails lost were large, comprising upwards of 
one hundred thousand letters from the South, bound for New York 
and other places. 

_ THE Lake Shore Railroad has had under construction for some 
time, and has just completed, at their car works in Adrian, a postal 
car of a new pattern, intended especially for newspaper work. It 
has already been put upon the route between Chicago and Buffalo. 
The car has been built partially as an experiment, and partially 
from a knowledge of what the service demands, It is 60ft. Gin. 
in length, and weighs 49,300 lb. It contains 122 distributing boxes 
in the centre of the car, while the ends are arranged for the con- 
venient storing away of the filled sacks. Besides these, the car is 
fitted up with all the modern conveniences for the rapid and easy 
disposition of the work. There is room for two men to 
work ; and it is expected that with the convenience afforded they 
can conduct newspaper distribution as expeditiously as that of 
letters. 

ALTHOUGH the London, Brighton, and South Coast Railway has 
for some few years maintained a singular inmunity from accidents 
of a serious nature, it is doubtful if in the annals of the English 
lines there is another company which has suffered so severely in 
proportion to its revenue from claims paid as compensation. In 
1867 they paid in this way £35,113, or about three per cent. of 
their gross revenue; while in 1869 the total payments reached the 
enormous sum of £50,279, equal to just four per cent; and again in 
1870 the further large sum of £39,706 was lost. In the past eight 
years the total amount paid was £166,331, and if we take into 
consideration the damage sustained by the rolling stock and 
permanent way, the total loss to the company could not have been 
far short of £200,000, a sum sufficient té yield a dividend of three 
per cent. to the proprietors, 

THE half-yearly meeting of the Manchester, Sheffield and Lin- 
colnshire Railway Company was held on Wednesday in Man- 
chester. The chairman said that the large sum of £520,000 
expended during the half-year on capital account included 
£55,000 for additional engines, carriages, and wagons required 
for the constantly augmenting business of the company. 

In offering the shareholders a dividend at the rate of 3 per 
cent, it was necessary to remark that this dividend was reached in 

resence of the fact that they had charged the whole of the 
interest upon unproductive or partially productive capital to 
revenue account, and they had alsocharged the extra cost of steel 
rails and other improvements in the structure of their property 
to tevenue. In connexion with lines not yet opened they had 
within a small sum of one million sterling, interest on which was 
charged to revenue, of unproductive capital outlay. 

Work on the bridge over the Missouri river, at Atchison, is pro- 
gressing as rapidly as possible, and the structure will;doubtless be 
completed within the stipulatsd time. The American Bridge Co., 
of Chicago, is performing the work. The bridge will be 1144ft. 
long, exclusive of approaches. It will consist of three fixed spans, 
each 260ft. in length, and one draw span 364ft. in length. The 
grade of the bridge will be 10ft. above the high water mark of 1814. 
The approaches to it will descend soas to reach the second grade 
at Secon 1-street, and the eastern approach will descend with a grade 
of 52ft. per mile, for about a quarter of a mile, where it reaches 
the level of the Hannibal and St. Joseph and the Chicago, Rock 
Island, and Pacific railroads track. The bridge is located just 
south of Main-street, directly opposite the termini of the Atchisoa, 
Topeka and Santa Fe and the central branch of the Union Pacific 
Railroad tracks, and nearly opposite the depdts of the Atchison 
and Nebraska and Missouri Pacific railroads. 

Tue Philadelphia North American says: The through railroad 
scheme from Boston to Pittsburg and Philadelphia, vid Pough- 
keepsie, and a new bridge across the Hudson river, makes steady 

yrogress in favour in business circles in Boston, and appears now 
likely to gothrough. All that is asked ot Boston to insure the 
work is a subscription of about half a million of dollars, which 
ought to be obtained there with ease. The most attractive feature 

in the programme to the New England mind is the direct access to 
the coal and iron of Pennsylvania, which to the manufacturers of the 

Eastern States is a matter of very great importance. But this is 
the first through line of railroad that has come directly to the door 
of Boston with proposals for a permanent connection. To Boston it 
means Western fae well as Pennsylvania raw materials. It will 
certainly throw a large amount of valuable business in merchandise 
and passengers upon the whole of the railroads in the State. The 
railway connections in New England required for this through 
arrangement are all in existence, and the missing link is near the 

Hudson, 


Tur Journal Officiel gives the following details of the present 
situation of the project for a submarine tunnel between France and 
ingland :—The proposed direction of the tunnel is from St. 
Margaret’s Bay, to the east of Dover, thence to the east of 
Calais. A first company has been formed with a capital of two 
millions of francs to sink two vertical shafts on the French side. 
If the results give a favourable idea of the nature of the soil, a 
second association, with a capital of four millions, will next be formed 
to cut two horizontal galleries a few hundred metres long under the 
sea; and if that second undertaking proves successful, a company 
to complete the submarine tunnel will be definitely created. An 
Anglo-French committee has been organised for some months past, 
and is supported , English railway companies whose lines run 
to the Straits of Dover, and by the French Northern Company. 
It is now very actively engaged with the realisation of the scheme. 
The English group is presided over by Lord Richard Grosvenor, and 
the French by M. Michel Chevalier. The international committee 
had applied to the French Government for a concession ; the demand 
having been submitted to a local committee of inquiry in the Pas- 
de-Calais, the commission there has declared in favour of the 
colossal undertaking. The machinery for the boring has already 


been tried with perfect success. 


| animal oils. 








is claimed that by the use of petroleum many advantages are 
gained, among which are : that the leather can 4 reduced to the 
pliable condition more rapidly and with less cost than with pure 


animal oils ; that the colouring of tanned leather is effected more | 


finished product is superior, both in pliability and toughness, to 
The heavier gravities of petroleum, such as paraftine 
and steam reduced oils, are the only ones used in this way. 


THE richness of many of the American iron ores helps to 
counterbalance the dearness of labour. The best ores are at a 
distance from the iron-producing regions, In Pennsylvania pig 
iron ores appear to be plentiful, with the exception of Bessemer 
pig. There is a scarcity of steel ores, the cost of transport more 
than quadrupling the price of those from Lake Superior and 
Missouri, the chief source of supply. The cost per ton of 
anthracite pig iron is reckoned at £4 12s, 9d. ; of coke pig iron, 
£5 5s. (in South, £3 14s, 9d.); block coal pig iron, £4 16s. 9d. (in 
South, £3 13s. 9d.); charcoal pig iron, £6 11s, (in South, £4 9s.). 

ACCORDING to the researches of Wachier, of Breslau, into the 
origin of literature, printing with movable types does not go fur- 
ther back in China than to the 10th century of our era. According 
to Klayrotts, the first four books of Confucius were printed be 
tween the years 890 and 925, in the province of Szutschuen ; and 
the student could have read a description of the Chinese mani 
pulations as early as 1310 in Raschid-eddin’s Persian history of the 
‘Emperor of Cathay.” Stanislas Julien, who gave great attention 
to Chinese antiquities, found that between 1041 and 1048, or nearly 
400 years before Gutenberg, there lived a Chinese smith, Pi-sching 
by name, who used movable types made from baked clay. His 
invention, however, did not come into use. 

In pursuing their investigations into the metallic combinations 
of hydrogen, MM. Hautefeuille and Troost have succeeded in ob- 
taining a definite hydride of sodium, They have since compared 
this product with the hydride of palladium, in order to determine 
the density of the hydrogen, could it be solidified under like con- 
ditions. The hydride of palladium, having a density equal to 11, 
if the density of palladium—itself equal to 11°7—be considered, 
admitting that no variation in volume takes place, the density of 
the hydrogen is found tobe 0°62. Repeating the same calculations 
for the hydride of sodium, the number 0%3 is obtained. Palladium, 
however, is much heavier than water, while sodium is lighter; and 
hence it is believed that the figures 0°63 more truly indicated the 
density of hydrogen under the above conditions. This number is 
very near to that which represents the density of lithium, and 
tends to confirm the opinion that hydrogen is one of the true 
metals. 

A Rvsstan medical journal gives an interesting account of some 
experiments that were lately made in a theatre at St. Petersburg 
on the contamination of the air in theatres. It was found that 
notwithstanding the movement of the audience in leaving the 
theatre between the acts the temperature of the building rose 
gradually, and the thermometer, which at the raising of the curtain 
marked 18 deg. Centigrade, stood at 24 deg. at the end of the first 
act, and indicated 25 deg. at the commencement of the second. 
The degree of moisture increased less rapidly, but in two hours it 
had increased 30 per cent., and at the close of the fourth act was 
considerably more than that of the air out of doors, At the 
commencement of the performance the moisture in the air corre- 
— with that of well ventilated rooms, while towards the end 
the amount had increased nearly double. With regard to the 
quantity of carbonic acid, it was found that at the end of the second 
act it was already more than six times that which is contained in 
the atmosphere in its normal state, or 1°9 per thousand cubic metres, 
and at the close of the performance the air in the theatre contained 
4°3 c. metres of carbonic acid gas per thousand metres of air. 


A RECENTnumber of the London Medical Record, gives some 
interesting facts relative to the cause of change of colour in the 
chameleon, which have been gathered from remarks made on this 
subject by M. Pault Bert, at a late meeting of the Société de 

3iologie of Paris. This animal, whose natural colour is dark green, 
has the power of changing to pale green, and very pale yellow, 
this change of colour being entirely due to the nervous system. 
The explanation of this phenomenon is thus given: ‘* Under the 
skin, and communicating with it, are vessels filled with pigment, 
coursing through little canals which intersect, cross, and interlace 
each other in all directions at the back of the epidermisitself. This 
pigment is afterwards drawn back into the vesicles by the volition 
of the animal, and the chameleon then takes on a pale tint pro- 
duced bya pale-yellow tissue, visible by its transparency.” It has 
been discovered that the colour of the animal is affected by light, 
and that if disturbed at night the side on which a light is thrown 
becomes pale, the other side remaining unchanged. So far no 
explanation of this curious fact has been suggested, and it offers a 
field for research and observation which may lead to very impor- 
tant results, 

WE get some interesting information with reference to coal 
mining in Japan from a Foreign-oflice report just published. One 
of the principal articles of trade at Nagasaki is coal, and the mining 
is carried on pretty actively. Great expectations were formed as 
to the yield of the Takashima Mines, and those expectations have 
not been disappointed, inasmuch as there has been a large increase 
in the production of coal. In 1873, for instance, the yield of these 
mines was double that of the previous year. The greatest quantity 
is shipped to China, and it is mentioned that should these parti- 
cular mines ever get exhausted the supply can be kept up from 
other mines in the neighbourhood. We learn, indeed, that the 
Island of Koyaki, at the mouth of the Nagasaki harbour, contains 
many seams of coal, which for a great many years have been 
worked intermittently by Japanese from the outcrops or surface 
by inclined drifts. The coal, it is pointed out, was carried up on 
men’s backs in baskets, and the water was raised by means of 
bamboo pumps, or when in great quantity by water-wheels, It 
appears that there is one seam in Koyaki (good bituminous coal) 
of 5ft. and another of 7ft. thick, in addition to minor seams. 
Several of the mines on the island have lately been abandoned, in 
consequence of there being mes ge appliances to work them. The 
coal having been all obtained from some distance from the outcrop, 
the raising of the water and the maintenance of ventilation of the 
Japanese method being too difficult and expensive, it is expected 
that the output from these mines must decrease—that is, unless 
some improved European system of working is adopted. The 
next nearest point to Nagasaki where coal is mined is the Island of 
Matsushinia. In this island there are several good seams of coal, 
the most reliable of which is one 4ft. thick, and which has been 
entirely worked out near its outcrop. Some time ago application 
was made to foreigners for capital and assistance, principally to 
work this seam of coal on a European method, but, unfortunately, 
the idea was never carried into effect, as the Government stopped 
the enterprise. Since then no steps have been taken for develop- 
ing the mineral resources of the island. Another district where 
coals are found is Karatsu, on the mainland. The seams, however, 
rarely exceed 3ft. in thickness, and the coals are of amore bituminous 
character, We further learn that samples of native ore have been 
brought into Nagasaki by the natives—chiefly copper pyrites (con- 
taining in some cases as much as 30 per cent. of copper), stibine or 
antimony glance lead ore (galena), zine-blende, to which may also 
be added plumbago. It is stated, however, that no dependence 
could be placed upon the regularity of the supply, although the 
opinion is expressed that were foreigners allowed to develope these 
mines the local trade would be greatly increased. The samples of 
ores have been derived from Higo Hinga, Isushima, and neighbour- 
ing districts, and, from the quantity of clay-ironstone found in the | 
coal measures, it is thought that the district might be made an | 
iron smelting centre, 





MISCELLANEA. 

THE second congress of Italian engineers and architects is to be 
held next September in Florence, to commemorate the centenary of 
Michael Angelo. 

THE number of workmen in Krupp’s foundries at Essen, which 
already had been reduced from 16,000 to 12,000, is now to be 
reduced by 4000 more. , 

_Iy compliance with the recommendations of the Royal Commis 
sion on Unseaworthy Ships, Sir Charles Adderley has appointed 
Mr, Walter Murton to be Solicitor to the Board of Trade. 

_A COMMITTEE has been formed at Modena to promote the execu 
tion of a most important undertaking, viz., the construction of the 
Canal Masi, by means of which it is intended to irrigate a large 
extent of land in the province of Modena. 2 

THE enormous quantity of snow which has fallen in the east of 
France has caused great inconvenience in the railway service. At 
Verdun the layer is from 10in. to 2ft. thick, and in some 
places it has accumulated to a depth of 7ft. or Sft. 

WE learn from L’Jtalie that Sig. Gioja, one of the most distin 
guished hydraulic engineers in Italy, has been commissioned by the 
Government of Roumania to carry out some important works of 
irrigation in that country. Sig. Gioja formerly held an important 
position on the staff of the Suez Canal. 

Two large guns designed for coast defence are about to be con 
structed at the Royal Arsenal at Turin, the calibre of which will 
be 40 centimetres and 46 centimetres respectively. Those recently 
made at this establishment of 32 centimetres calibre have given 
excellent results at the trials made at the camp of St. Maurizio. 

Str Henry RAWLINSON announced at the meeting of the Royal 
Geographical Society that the engineering officers wno had been 
sent out to join Colonel Gordon's expedition on the lake regions of 
the Upper Nile, for the purpose of exploring and surveying, had 
commenced work without loss of time. The Khedive had com 
manded Colonel Gordon to send duplicate copies of the geogra- 
phical results of the enterprise to the Royal Geographical Society. 


THE ordnance survey of the Napolitan and Sicilian provinces, 
for which the sum of two millions of francs (£80,000) was voted by 
the Italian Parliament in 1862, will be completed during the course 
of the present year. The map will be on the scale of 1 to 50,000, 
We understand that a bill will be presented to Parliament next 
session by the Minister of War for the purpose of obtaining a grant 
to defray the expenses of making a map on the same scale of 
Northern Italy. 

A .etrer from Constantinople states that the Grand Vizir 
Hussein Pasha has just presented his report on the state of the 
Turkish army to the Sultan. From this it appears that the entire 
strength of this army on peace footing is to be 142,874 officers and 
men, and 29,650 horses. This can be increased to 199,155 men and 
54,532 horses. The artillery consists of 2154 field pieces and 
84 mitrailleuses. Besides fhis there are from 500,000 to 600,000 
reserves (redifs), so that Turkey could place in the field, if neces 
sary, 800,000 regular troops. The Asiatic provinces furnish a con 
tingent of 50,000 irregular troops, and Albania and Bothnia a con 
siderable number of excellent marksmen. The artillery has been 
reorganised on the Prussian system, as likewise the cavalry. The 
French system is, however, in force in the infantry, but it is 
intended shortly to reorganise it on the Prussian plan, 

A TERRIBLE boiler explosion occurred on Thursday week at the 
machine making and cotton manufacturing works of Messrs. Lord 
Bros., at Todmorden. The employés were assembling after the 
dinner hour, and nearly all had arrived and were about to com 
mence work, when, without the slightest warning, one of the 
boilers exploded with great violence, shaking the whele buildings 
and spreading destruction and death around. The boiler-house 
and an adjoining shed were in a moment reduced to ruins, and 
fragments were scattered in all directions, The loss of life was 
considerable. Four bodies have been found, and one is missing. 
Fifty persons were more or less seriously injured, some it is feared 
will not recover. There were three boilers in all, and the one 
which burst blew the remaining two from their beds across the 
canal, The damage is roughly estimated at nearly £15,000. The 
wreck is being searched for any bodies there may be buried beneath 
it, but up to a late hour on Thursday night with no result, 

A NEw system will be adopted on Ist January for the destruc 
tion of the American bank-notes redeemed by the Controller of the 
Currency. Heretofore, says the New York Trilune, it has been the 
custom at Washington to destroy the notes by fire, thus wasting a 
large quantity of material from which the national bank-notes are 
made. Workmen are now engaged at the national capital in erect 
ing machinery for the purpose of reducing the notes to pulp, and 
by a chemical process extracting from the pulp all impurities that 
they may have acquired in printing, circulation, c. In this manner 
the United States bonds and spoiled note-sheets have been treated 
for some time past, and a large amount of valuable material has 
thus been saved. The destruction of circulating national bank- 
notes by fire has been so large that it was deemed advisable to try 
the same system with them, and it is expected to realise a large 
profit. The pulp thus saved will again be made over into new 
bank-notes, &c. The Controller of the Currency has also adopteda 
plan of numbering every note of issue with the designation number 
of the specific national bank by which it was issued, in order to 
expedite the sorting of such notes when redeemed by the Controller. 
The clerks in the Controller's office at Washington have no occasion 
now to read the name of the bank from the note, but can sort them 
numerically, without the possibility of charging the notes of one 
bank to the account of another. It is expected that a large saving 
will be effected by this system, as well as preventing errors through 
a similarity of appearance of the notes. 

Amonest the prizes recently awarded by the French Academy of 
Sciences, one of 3000f. was given to M. Tancines. The researches 
of this gentleman deserve particular notice. In 1848 he was pro 
fessor at the School of Naval Artillery at Brest, and there first 
conceived the idea of separately measuring all the elements of the screw 
propeller, for which purpose he invented several ingenious instru 
ments, which were first tried in a boat and subsequently on board 
the Primanguet steamer of 400-horse power, and next on board the 
man-of-war L’Impérial. The tension on the spring for those large 
engines was found to exceed 72,000 kilos. on his rotation dynamo 
meter. Previous to this invention, lever dynamometers were used, 
whilst the pressure on the pistons was measured by the indicator, 
but in this way the intermediate losses of power due to friction 
could not be measured, nor those pertaining to the screw itself. 
M. Tancines by his instrument affords a means of accounting for 
all the intermediate phases of the rotation, which by means of 
another ingenious instrument the impulse produced by the screw 
on the axis of the shaft is traced upon paper. In this way the real 
resistance of the ship is obtained, whilst the result of the two 
contrary forces, viz., the velocity, is measured in the usual manner, 
and by comparing all these numerical data the motion of the vessel 
and everything connected with it may be analysed. After tracing 
upwards of 4000 curves representing these results, he next proceeded 
to compare the various elements of the screw with each other, viz., 
its diameter, thread, pitch, and breadth of wings, by making each 
vary inturn. All these experiments were made at his own expense. 
Very little was known about the screw, because its effect was mixed 
up with those of the working of the engine and the resistance of 
the hull through the water. Through his researches the pitch of 
the screw was shortened, thereby the strain on the engines is con- 
siderably lessened, the breadths of the blades reduced by half, and 
he has proved that the greatest diameter compatible with the 
vessel’s draught to be the most advantageous. Lastly, there was 
another question which had ony puzzled engineers—that of the 
resistance of the ship as regards shape, For the measurement of 
this element M. Tancines has invented » dynamometer which esti- 


mates it in kilogrammes, 
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BROCKELBANK’S PATENT RAILWAY COUPLING. 

















Tr has long been known that some improvement was required 


This improvement should be of such a kind that it would obviate 
the necessity for a porter going between the carriages or other 
vehicles to couple or uncouple,an exceedingly dangerous practice, 
which causes the loss of many lives every year, the men being 
crushed between the buffers or run over. We illustrate above 
an invention which appears to deserve the best attention of 
railway companies, and which will be readily understood. It 
will be seen that the two stirrup-hooks are so arranged that 


j 
' 


whenever two vehicles are brought together one or other hook | 
must automatically enter a stirrup, and so unite the carriages. | 


Several schemes nearly similar have been proposed at various 
times, but they are all open to the objection that the coupling 
cannot be tightened up. This difficulty Mr. Brockelbank gets 
over by putting a right and left-handed screw on the tie-bar, on 
this works a box screw, square outside, and on this square is fitted 
a sinall spiked-wheel driven by a chain and second wheel placed at 
the side of the carriage and worked by a handle, as shown ; by 
this means, while the draw-bar is free to move under the pull of 
the engine, the draw-wheel, which can slide in the square, is 
always at rest. To uncouple it is only necessary to turn the 
wheel so as to slack the tie-bar, when the chain at the end or tail 
of the stirrup comes into play and lifts the hook in a way that 
will be easily understood. The couplings can be tightened up as 
much as need be by turning the chain-wheel and screw nut in 


the opposite direction, This invention has already been tested | 


on one of our railways with marked success. 

It is obvious that any coupling of this kind to be generally 
available must admit of being readily applied to existing rolling 
stock. Mr. Brockelbank has provided for this very efficiently. 

On the whole, we regard this invention as likely to meet a 
want, and we shall be pleased to see it receive a fair trial on a 
large scale. The invention has been carefully thought out, and 
appears to dispose of most of the objections to which automatic 
couplings are liable. We may add that models may be seen at 
Messrs. Warner and Co.'s, Jewin-crescent, London. 





WHITWORTH SCHOLARSHIPS. 


We understand that Sir Joseph Whitworth has, with a view 
of still farther carrying out the objects he had in establishing the 
Whitworth Scholarships, offered certain exhibitions to King’s 
College, London; University College, London; and Owen's 
College, Manchester. The following is the basis upon which 
these offers are made, and they are now under the consideration 
of the several colleges :— 

Sir Joseph Whitworth, wishing to encourage young men 
having a mechanical instinct, and who are already possessed of 
some degree of manual dexterity in the use of tools, proposes to 
found, in connection with Owen's College, Manchester, King’s 
College London, and University College, London, a certain 
number of Whitworth Exhibitions, in order to fit them better to 
become candidates for the Whitworth Scholarships. The com- 
petition for these exhibitions to be as follows :— 

(1) Candidates must not be less than sixteen nor more than 
eighteen years of age at the date of the examination. 

(2) Candidates will be required to produce a satisfactory 
testimonial of character, and to pass a preliminary qualifying 
examination in English dictation and composition, arithmetic— 
so far as decimals—and elements of mechanical drawing, at the 
commencement of the academical year of each college. 

(3) Having passed the qualifying examination, candidates will 
be required te undergo a practical examination in the use of 
tools, to be held at each college or elsewhere; this examination 
to include at least two of the following handicrafts; Filing and 
fitting, turning, smiths’ work, pattern making, and moulding. 

(4) The selection of candidates will be determined by the 
marks gained in the examinations. 

(5) The successful competitors for the exhibitions will be 
entitled to receive during the two years next following the 
examination instruction in all such subjects (being part of the 
course of each college) as shall better prepare them for the 
Whitworth Scholarships’ examination, viz., practical, plane, and 
solid geometry, machine drawing, mathematics, theoretical 
mechanics, applied mechanics, and freehand drawing. 


| 
| 





OETAIL OF CHAIN WHEEL 


(6) Provided always that the right to enjoy the exhibition for 
in the ordinary system of coupling railway carriages and trucks. | the second year shall be contingent on the exhibitor’s success in 


the college examinations of the first year. 


(7) Sir Joseph Whitworth will pay to each college annually 
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for four years, as a trial of the success of his proposal, the sum 
of £100 for or towards, at the option of each college, the ex- 
penses of such students. 

No replies have yet been received. 


ALLEYS DUPLEX RAILWAY SPRING—NORTH BRITISH RAILWAY. 


INVERTED PLAN THROUCH 


ELEVATION 


Tue drawing shows a new compound spring, suitable for an 
8-ton goods wagon, and composed of two laminated springs, so 
arranged as to roll inwards in one another as the load on them 
increases, thus multiplying their strength by decreasing the dis- 
tance between their points of bearing, producing a powerful 


cushion, acting without rigidity against concussion. By their | 


circular formation, the steel is placed in the most favourable 


position for resisting strains, and is, therefore, not liable to frac- | 


ture, while the free and unrestrained motion of the springs in 
unison with one another, admits of that soft elasticity so desir- 
able in rolling stock. The advantages claimed for these springs 
are—that aset of patent duplex springs weighs only one-third of 
the weight of a set of common railway springs, viz., a set of 
duplex springs weighs only 140 Ib, as against 430 1b., the weight 
for a common spring. As the cost of manufacturing the patent 
spring is not materially in excess of the cost of making the 
common spring, it will be easily seen that they can be made at 
one half of the price paid at present for springs. We have lying 
before us letters from Mr. J. Wheatley, Locomotive Superin- 





4.68 





tendent of the North British Railway, who has tested this spring 
very fully. Mr. Wheatley writes :—“I was present at the test 
of Alley’s bearing springs on the 6th of March, and I must say I 
was much pleased with the result. The springs were severely 
tested by running a wagon with 10 tons load over a series of 
hardwood blocks, which allowed the wagon to drop from 24in. to 
3in. The tests were repeated several times without the springs 
showing any signs of weakness, and the wagon ran very 
smoothly over the crossings and joints in the rails, Since the 
| tests the springs have been constantly at work, and continue to 
give satisfaction. I look with confidence to their success. . . . 
These springs are still continuing to give satisfaction, and have 
been working now for about ten months.” 

We may add that 300 sets of these springs have been ordered 
for the North British Railway, so that they may be looked on as 
a substantial improvement on the old wagon spring, which was 
notoriously deficient in elasticity. The springs are being intro- 

| duced by Messrs. M. and J. Hirsch and Co., of Craven-street, 
' Strand. 
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CARRIAGE FOR{THE KAHLENBERG MOUNTAIN RAILWAY. 
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PLAN OF FRAMING 









































In our last impression we illustrated the locomotive 
used in working the Kahlenberg Railway. We illustrate 
above the carriages propelled by the locomotive, and 
engraved to the same scale. 

The carriages, as will be seen from the drawing, 
are all of one class, with seats constructed on 
the principle of garden chairs, facing all down hill, so 
that the passengers both in ascending and descending can 
enjoy the whole benefit of the different views. Each 
carriage contains nine seats, each holding six persons, or 
a total of fifty-four passengers. Carriages and engines 
are fitted with central buffers. There is a brakesman to 
each, who is accommodated with a seat on the roof, 
whence when necessary he can apply the brake. The 
brake is connected with a cogged wheel also working in 
the rack, and acts similarly to the one on the engine under 
command of the stoker. The end of the carriage facing 
the ascent is boarded, the other end glazed. The sides 
are entirely open, but fitted with blinds as a protection 
against sun, wind and rain; these can be raised or lowered 
at the option of the passengers. 

Dimensions of Carriages. 


Total length of carriage ioe W575 metres 
Total height of carriage above rails 2050 as 
Total width of carriage oo. so se ce oo B400 aa 
Total headway of carriage co ce ce ce ce 2050 ms 
Height of floor above rails 0-850 ve 
Number of rows of seats .. .. .. eo 

Diameter of bearing wheels .. .. 060 a 
WOT GND a un be ko ce ce ce ce ce OU ee 


BRIDGE OVER THE DANUBE AT VIENNA. 

WE give as a supplement this week a working drawing 
—No. 84 of our Portfolio—being the first of two sheets, 
illustrating a very fine lattice bridge erected during the 
years 1873 and 1874 over the Danube near Vienna by Messrs. 
Schneider and Co., of Creusot. The bridge was designed by 
Mr. C. F. Mathieu, C.E. The bridge stands at the end of the 
Allée des Bains, and consists of three portions—arches on the 
right bank of the river; the main bridge over the Danube, and 
arches over the foreshore liable to be flooded on the left bank of 
the stream. The first and third of these portions consist of 
masonry arches, There are four of these on the right and six on 
the left bank; the spans are respectively 62ft. 3in. and 
76ft. 9in. 

The main portion of the structure is supported on two abut- 
ments and three piers, the spans being in all cases the same. 
The distance from centre to centre of the piers is 274ft. 9in., 
and the water-way between a pier and an abutment about 
268ft. 3in.; the total distance between the abutments is thus 
331'20 metres, or about 1086ft. 

The ironwork consists of two continuous lattice girders, each 
1116ft. 10in. long, united at the bottom by cross girders, which 
carry the roadway. The total depth of the main girders, 
measured between from outside to outside, is 24ft. lin., and 
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| divided into panels, and ornamented as shown. 
| serve as a balustrade or parapet. 





\ 
X. 


the breadth of the flanges is 3ft. 7in. The depth of the 
cross girders is 5ft. 7in., and they are spaced 13t. 2in. 
apart. The lattice bars are set at an angle of 45 deg. The 
breadth of the meshes is about 2 metres. The bars are of T 
iron where acting as struts, and flat where in tension. The 
upper and lower meshes of the girder are tied together by per- 
pendiculars, spaced 13ft. 2in, apart, with the object of stiffening 
the girder. 

The girders rest on the centre pier on cast iron plates let into 
the masonry, but on the other piers and abutments they rest on 
rollers to allow of expansion and contraction. 

The clear width of the bridge between the girders is 36ft. 
10in., of which 24ft. 10in. are occupied by the carriage-way, 
and the rest by the footways. The roads and footways are 
carried on buckled plates, riveted all round to the cross girders 





, and te transoms which unite them. The lower portions of 


the girders are filled in outside and inside with thin iron plates, 


The dimensions of the girders have been so proportioned by 


These plates | 


caleulation that the maximum strain on the iron is not more than 
7°50 metres per square centimetre of section, or 4°6 tons per square 
inch, the rivet holes being deducted. The bridge was subjected toa 
test load of 469 kilos, per square metre of roadway, the footways 
being included. Under this load, the maximum deflection did 
not exceed 30 millimetres for each of the end spans, and 26 milli- 
metres foreach of the centre spans. On removing the load no 
permanent deflection was perceptible. The total weight of the 
ironwork of the bridge is 2,420,000 kilos., of which the wrought 
iron makes up 2,330,000 kilos., and the cast iron 90,000 kilos 

The construction of this bridge was entrusted to M. Schneider 
and Co., by the Imperial Administration des Pont et Chausées, 
represented by Herr Waineck, Director-General, and Herr 
Weiss, Ingenieur des Pont et Chausées. 

We need hardly add that the work has been carried out in a 
way to reflect the highest credit on Messrs. Schneider and Co., 
ind their engineer, M. Mathieu, to whom we are indebted for 
the drawings from which our tracings have been copied. 
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A COMMITTEE is just formed at Florence for the purpose of pro- 
moting an exhibition that it is intended shall be held next Septem- 
ber, of surveying and drawing instruments, on the occasion of the 
congress of Italian engineers and architects, 
THE SouTH STAFFORDSHIRE AND EAST WORCESTERSHIRE INSTI 
TUTION OF MINING ENGINFERS.—The eighth annual meeting of 
the South Staffordshire and East Worcestershire Institute of 
Mining Engineers came off in the Dudley Geological Museum on 
Monday, Mr. John Field, the retiring president, in the chair. The 
report of the council showed that the prosperity of the institute 
continued, that during the year eight new members had been 
elected, making the sum total of members 238 ; that notwithstand 
ing a falling-off of receipts and subscriptions of £82 8s. Gd. there 
was a banked balance of £492 11s, 6d.; and the report enlarged 
upon the many excursions the institute had made during the 
twelvemonth. The council regretted the resignation, through ill 
health and pressure of private business, of Mr. Henry Johnson, 
jun. The scrutineers’ report as to elections for the year stated 
that Mr. John Hughes, the vice-president, had been appointed 
president. 
UseruLt Tapsies.—The military works published by authority 
have just received the addition of a little book of tables compiled 
by Captain W. H. Noble, R.A., and printed under the superinten- 
dence of her Majesty’s Stationery Office. The immediate object of 
the work is to provide a set of numerical tables which will prove 
useful to artillerymen. The contents include tables for the con- 
version of the metric measures, such as millimetres, metres, kilo- 
grammes, &c., into corresponding British measures—inches, feet, 
| yards, pounds, &ec. Also tables for the conversion of tons per 
| square inch into atmospheres and into kilogrammes per square 
| centimetre. The book also contains tables of four figure logarithms, 
| and is illustrated by many —_ of the method of using each 
| table. It will prove a handy little book to students of foreign 
| technical works, and its moderate — sixpence--will probably 
| insure a ready sale. It is sold by Messrs. Harrison and Sons, of 

59, Pall Mall, and by the principal bookbellers in London, Edin- 
| burgh, Glasgow, and Dublin, 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our corre- 
spondents. 


PATENT LAWS, 

S1r,—I should hardly have dared to enter the lists against such a 
well-known—-although he says not well-understood—authority as 
Mr. Macfie on the subject of the patent laws ; but in your paper of 
the 8th January a letter of his appears on the above subject, in 
which he quotes some words of mine, which were part of a letter 
entitled ‘* Driving Trade out of the Country,” and which you 
kindly inserted in your issue of December 11th last. Unfortu- 
nately he does not quote the letter in ertenso, but instead only a 
few words, which seem to add weight to his views, on an entirely 
different subject. om previous letter was as to the behaviour of 
the mechanics in making a patent machine called Roots’ rotary 
blower, and in which I showed the bad effects that followed, as 
our men have struck work three times, and thereby opened the 
doors for the Germans, where there was no patent law, making the 
blowers themselves, and by so doing depriving this country of trade. 
1 complain that my name was not quoted as the writer of the 
letter from which Mr, Macfie’s quotation was taken, not with a 
view of giving any weight to the views expressed, but that others 
might read the whole letter, and judge for themselves whether Mr. 
Mactie’s views were borne out by the experience therein given. I 
think any disinterested man would at once say, after reading my 
first letter, that Mr. Macfie had certainly, if not intentionally, 
misjudged and distorted my words ; but as it has been printed in 
full in your columns for Dec. 1th last, I need not quote it, except 
in one particular. After stating the trouble we had had with our 
men in getting them to look after the special machinery, and 
cheapen the cost, which resulted in three strikes, and thereby 
offering an inducement to foreign manufacturers to start making 
these blowers, as we could not of course promise a time of delivery 
owing to the strike, I say—** Our trade in Germany is nearly gone, 
und our men have now fallen in with our views to some extent ; 
hut it is too late, as the trade is now established in Germany, and 
of course their own manufacturers obtain the preference, unless we 
can offer such an inducement in lower prices as even with our im- 
proved machinery can hardly be effected now. Had our men con- 
sidered our interest theirs, we should have been able to hold our 
own in spite of * distance patents.” Now let us look at the facts 
as they affect the patent laws. We first heard of the blower and 
saw it at the Paris Exhibition, where it was exhibited at great ex- 
pense by an American gentleman, Mr. Roots, the inventor, who 
was induced to come over to Europe and exhibit it and explain its 
advantages; not because he could make the blowers in America and 
sell them here, but because, fortunately for the users of blast, he 
had a patent, and by either granting licences or selling his patent, he 
could hope to obtain a reward for his trouble, risk, and enterprise, 
I took up the manufacture at a small royalty, compared with the 
saving effected in producing blast. We found so much trouble at 
first in making them that my firm nearly abandoned the making of 
them ; but knowing that we should be rewarded if we succeeded, 
we determined, just because we knew we were protected by a 
patent, to put down a large quantity of special machinery to make 
the blowers cheaply and well; and if we had not been troubled by 
strikes we should have held our own against the Germans, even 
with royalty for patent and carriage to Germany, &c. But per 
haps Mr. Mactie will say the Germans have been benefited. 1 
distinctly say,** No.” Owing to there being no patents in Prussia, 
everybody has rushed into making them, and what is the conse- 
quence? No firm could run the risk of putting down special 
machinery, and therefore they have been badly made- so much so 
that they really are worth 25 per cent. less than the English ones. 
Those who look only at first cost, buy the machines male in Ger- 
many, and those who look at results buy the English ones, 
wondering at the severe panic which the German iron trade is 
passing through. The largest firms who have tried both kinds 
generally order from Englund — such firms as Messrs, Krupp and 
(o,, the Bochum Steel Company, and many others whose names I 
need not mention, I think I have shown that the result of the 
jritent laws has proved, at any rate in this one ease, that it has 
paid the American to take the trouble to introduce his invention, 
and it has paid the English public and it paid my firm to invest a 
large capital in the manufacture which has paid the users, because 
they obtained so much better results with the machines than if 
there had been no patent law and they had been made with ordi 
nary machinery, That the want of patent laws was a decided loss 
to Germany, because her manufacturers get bad machines, which 
are a daily loss. Being a member of the Vienna Patent Congress 
Committee, also of Patent Law Amendment Committee of the 
Associated Chambers of Commerce, I thought it my duty to put 
Mr. Mactie in possession of these facts, and leave him to draw his 
own conclusions. KE. Hamer Canpurr 

Vulean Ironworks, Thornton-road, . 

Bradford, Yorkshire, Jan, 19th. 


FRACTURE OF RAILWAY TIRES, 

Sir,—The article on the fracture of railway tires (ENGINEER 
January Sth) directed attention toa subject that is growing in 
importance with the increasing use of steel tires; and as the theory 
you advance is at present entirely a speculative one, I believe you 
will not object to a fair criticism of it. Your theory is that dis- 
tortion caused by unequal contraction exists in the tire, and you 
suy that the inner portion of the tire being cooled before the outer 
portion, which contracts powerfully upon it, the inner portion is 
thus in all probability compressed, its diameter being smaller than 
it would be if compression did not exist. It is thus in the con- 
dition of » spring, backed up and aided to a certain extent by the 
wheel's body. ‘The moment fracture takes place, &c., the spring 
is released, and bursts the tire into fragments. Now, Sir, will hot 
the shape of a fracture, when the tire is broken in one place only 
prove the truth or incorrectness of your theory? If, as you state, 
the outer portion of the tire is in tension, and the inner portion 
in compression, the shape of the fracture would be V-shaped 
thus—for the outer surfaces of the frac. 
ture would leave each other, and the 
inner portion—in compression—would re- 
main in contact. Ihave seen broken tires, 
but have not seen or heard of such frac- 
tures being V-shaped. It seems fatal to your theory that simple 
breakages show a parallel division between the ends of the broken 
tire. Again, the rolling of the wheels on the rails will extend the 
outer portion of the tire, and reduce the tension, so that with the 
age of the tire the tendency to fracture should diminish, yet itis 
found that tires burst when of all ages. If your theory fails to 
account for the first breakage, it is not probable that the assumed 
force would cause a tire to burst into several pieces, 

There is another and a very different strain to which rolling tires 
are subjected, and it has not, as far as I know, received the atten- 
tion due to it, It seems to offer a solution of many of the points 
difficult to explain connected with the breakage of tires, and I 
think it is worthy of some consideration. A well-known way of 
breaking a rod of metalin asmith’s shop is to “nick” it slightly, 
and then by striking it across the anvil, the rod breaks at the part 
‘nicked ;” the blow given by its own weight is quite insufficient to 
account for its fracture. When testing a 21ft. steel rail, the 
centre portion being supported on 3ft. bearings, and a weight 
being let fall on the centre giving a blow sufficient to cause con- 
siderable set in the rail, it occasionally happens that, the moment 
after the blow, a piece of the rail outside the bearings is seen to 
fall off. In this case the broken part receives no blow whatever. 
In both instances it is evident that fracture is caused by the dis- 
integrating force of vibration, or perhaps by the crossing and con- 
centration of the waves of vibration induced by the blow. Is it 
not possible, and indeed probable, that the fracture of tires when 








running is due toa similar cause? As the ground becomes hard 
and unyielding by frost, or to some extent by dry weather, the 
blows received by the tire are inc in severity, and the waves 
of vibration created are perhaps increased in a far greater ratio. 
These waves at their points of crossing create a motion of the 
particles of metal, which in some cases is sufficient to disintegrate 
them at one point of the tire. 

The comparative freedom from accident of tires on wooden 
wheels may be explained by the wood absorbing a part of the 
vibration, and the fracture of tires at welds may be occasioned 
by the difference in the fibre of the metal causing a concentration 
of the vibrating and disintegrating motion. 

Objections may jodie te made to the correctness of this idea, 
but should you consider it worthy of publication it may receive 
amplification and support from more able and experienced men. 

January 21st. I, CAMPBELL Evans. 


[It does not follow that the fracture should be V-shaped to con” 
form with our theory, and our correspondent’s explanation is as 
much speculative as our own, A simple fracture is easily accounted 
for. Will he go on to explain why tires break into half a dozen 
pieces ?—Ep. E.] ‘ 





BOILER EXPLOSIONS, 


Sir,—The letter from ‘‘Steam User,” in your last paper, is 
entitled to great consideration, as there is no doubt that many ex- 
plosions take place almost immediately after some repair has been 
done, There is one cause which may be named —the using the old 
rivet holes to attach new plates to, and it ought to be insisted on 
that in every case the old holes shall be cut out, because they are 
not merely the weakest part of the plate necessarily, but have had 
to sustain severe treatment in drifting, riveting, and cutting out 
the rivets, and should not be called upon to bear a repetition of 
such, as well as the strain in work. There is also a certain deteri- 
oration from the action of fire in all seams in the flues which must 
be urged to support this suggestion; hence, as ‘Steam User” 
says, the boiler-maker is really to blame in many cases. In 
speaking of the North Shields case, about which he seems 
thoroughly informed, ke objects to the boiler-maker being blamed, 
but he seems to have overlooked the fact that though the last 
repairs, done in December, were done by a man who had not been 
employed on that boiler before, it appears that for twenty years 
down to May last another boiler-maker had been regularly engaged, 
and it would be fair to suppose that he had put on most of the 
twenty patches —_ of, and may have, or should have, been 
acquainted with the condition of the plates. Surely twenty years’ 
knowledge of a boiler, and twenty years’ patching, as stated by 
himself, should have caused careful inquiry, especially when his 
instructions were to ‘‘run no risks.” But perhaps your correspon- 
dent shares the opinion of the jury that the engineman had some 
share in causing the disaster--an opinion, indeed, which, if the 
report that the men on the works have refused to start again if the 
enginemin is retained be true, would seem to receive a practical 
confirmation, I think that the former boiler-maker cannot be 
quite exonerated in this case, from the evidence reported in your 
columns. ‘Steam User” says that the facts are not generally 
known, and were not brought out at the inquest as they ought to 
have been, What these facts alluded to may have been I cannot 
surmise, but as the firm had the benefit of the services of Mr. 
Blackwell, an eminent barrister on the northern circuit, and four 
Iceal engineers, it would seem surprising that anything in the 
interest of the firm should have been omitted; though I confess 
that all the evidence so adduced tended to prove neglect by the 
engineman, and to involve the firm in ulterior proceedings. 

From some experience with boilers, I assume that too little 
attention is paid to the material of which they are made, to the 
proper fitting of the parts before being riveted, to their being 
protected from the weather, and to being guarded from attacks of 
the diseases incidental to them, most of which are under the control 
of the boiler-maker ; but he, on the other hand, being fettered by 
low prices, is unable to do justice to himself, and so has to suit 
material and workmanship to the price to be paid. He has a good 
criterion as to the quality of a leks in punching and bending, 
whether for a new boiler or for a patch, and a piece of old plate 
may be easily tested by bending cold, and ascertaining the angles 
at which it fractures on either side ; and the same method enables 
the “boiler doctor” to make a post mortem examination of the 
remains after explosion, 

It was said that the plate in which the rupture took place was 
only three or four years old. It would not be difficult to ascertain 
if it was a scrap plate, as made thirty years ago, or one of ** ordi- 
nary ”’ class made four or five years ago, as I imagine there would 
be considerable difference in their structural section, visible in a 
cold fracture. As to the theory of the iron being crystallised by 
sudden immersion in cold water, the heat of a plate in use can be 
ascertained, then after that plate has been thrown a considerable 
distance, say 100 yards, through the air, the temperature would be 
much reduced before it touched the water; but if even made red 
hot, but not burnt, and then suddenly immersed, I much doubt if 
there would be any effect on the plate deeper than the skin, and I 
am inclined to the opinion that the fire would produce as much 
etfect as the water. 

Since writing to you last week I have had some conversation on 
the subject of Government protection, and the chief difficulty 
seems to lie in the absence of any means of payment. It was urged, 
on the one hand, that the insurance companies ought to take up the 
question opened by your leader, and, on the other hand, something 
like the suggestion made by ‘Steam User” was put forward ; but 
I was not prepared for any assertion like his—that inspection is 
troublesome, and carried on at inconvenient times; every one 
wants boiler-makers and inspectors at Christmas, Easter, and 
Whitsuntide, and if it were not for local holidays, such as fairs, 
races, &c., it would be impossible for the insurance companies to get 
one entire examination of each boiler in each year ; as it is, I have 
heard of many Sundays and nights being given to oblige the 
owners, and can myself testify to a desire to carry out the system 
of inspection without inconvenience, as far as possible, however 
far that system may fall short of what is required to prevent boiler 
explosions, and satisfy owners. 

When I contrast the care taken of many engines, with the want 
of care of the boilers, Iam led to wonder that there are not more 
calamities than there are. Many, no doubt, are due to bad 
plates, and so long as there are so many qualities of plate admitted 
into the manufacture of boilers, ranging, indeed, from ship plates 
up to the best makes, so long will there be disasters, which must be 
admitted to be preventible, and therefore not accidental. I would 
have every plate stamped plainly with the quality, mark, or name 
of the firm rolling it, and the date; for if Government, in their 
orders, find it necessary to require certain tests and guarantees, 
there is no reason why they x ees # not put in force some such 
rule for the safety and protection of the public, and of the steam- 
user himself. ‘This will require inspectors armed with sufficient 
power to test plates, and condemn inferior qualities ; to license or 
suspend boilers, and regulate the pressure ; in fact, with similar 
powers to those now possessed by those who are protecting life and 
property in mines, factories, steamships, &c., pos such are needed, 
whatever may be the cost, BoI.er. 





Srr,—In defence of boiler-makers, will you allow me to say a few 
words in answer to *‘ Steam User?” 

Owners of boilers as a rule do not give the boiler-makers whom 
they employ for repairs a fair chance—of course there are ex- 
ceptions, and I have no doubt ‘‘ Steam User” is one. When their 
engineer reports that the boiler wants repairing, he is asked, 
‘* What is the matter ?” ‘‘ Oh, a rivet or two is leaking,” or some- 
thing to that effect, and says, “it only wants a small patch 
putting on, Mr, A—— can do it ina day.” Mr. A—— is called 
in, and on examination says the whole plate is very bad, but he is 
pooh-poohed, by the engineer, who es to stand well with his 





employer by not letting the engine stand ; so Mr. A—— is told that 
there are two days’ holiday next week, and he must make the best 
om can, the engine niust not stand any longer. If he refuses 

e is told Mr, B—— will do it, and so he loses the job, 

That this is the ordinary cause of boilers being badly patched I. 
know from eq ery I was for some years in business as a boiler- 
maker, and often had the greatest difficulty in getting the owners 
of the boilers I had to repair, both fixed and portable, to 
allow me time to do the work properly. One instance I 
may mention as showing the nok result of inspection. 
I was called in to repair a Cornish boiler which was running 
day and night; I was told one of the plates at the side 
of the fire was bad; my foreman examined it, and reported the 
whole furnace in a very bad condition, but I was only allowed 
to put in one plate, and was to have all ready by a certain time, 
when there would be four days’ holiday, including Sunday. A 
short time before this holiday I was again sent for, and to my sur- 
emg found that the owner meanwhile had thought good to have 

1is boiler inspected, and the inspector's report, which was handed 
to me, required considerably more repairs than I had at first 
recommended. 

I could mention many other instances where the owners would 
not give time for = r repairs, and I have no doubt that all.men 
employed torepair boilers will agree that they experience the greatest 
diticulty in persuading steam users to give them time enough to 
do the work properly. Time itis that is the obstacle ; the engine 
must not stand ; and so, instead of putting in a whole crown or even 
a whole plate, they have to put on a small patch here at one time, 
and another there at nae time, very often without even 
cutting out the old plate behind, which really makes the boiler 
worse than before. 

I donot wish to say anything about the North Shields explosion ; 
I only felt obliged, in justification of boiler-makers, to trouble - 
with this. T. M. 

Doncaster, Jan, 26th. 





CHEMICAL ACTION OF SALT WATER ON METAL, 

S1r,—Having read in your impression of the 22nd inst. a para- 
graph on the above subject, pointing out that no means have as 
yet been found for combating the p> Brose Ho effect of salt water on 
the plates of marine boilers, owing to the chloride of magnesium 
decomposing into hydrochloric acid, I take the liberty as a 
constant reader and wholly disinterested party of stating that 
within my own knowledge there exists an article which for the 
last two years has been used regularly on board most of our largest 
steamship lines, and asI understand, has also been taken up by 
many of the continental companies. ‘This article is known 
as ‘ Burtitt’s boiler composition,” and I can safely assert, from my 
own experience, that, besides effectually preventing scale, it affords 
a decided protection to the iron against any deleterious matter con- 
tained in the salt water. The effect of it upon platesand tubes I have 
found to be of a lubricative nature, inasmuch as it produces a slight 
film on the metal which keeps the metal in a constantly lubricated 
state, and acts as a perfect protection from any formation of chloride 
of iron so long asthe composition is applied, Several of my friends 
have assured me that they cause it to be regularly used in their 
boilers, chietly for the purpose of preserving the metal, as they have 
little or no scale with their compound engines, 

ALEXANDER WALKER. 
4, Queen’s-buildings, Queen Victoria-street, London, Jan, 27th, 





THE OUTFLOW OF STEAM, 


Sin, I am sorry that Mr. Brownlee has not thought it worth 
while to give the information asked for in my letter in THe 
ENGINEER of December 25th, with the view of ascertaining how 
far his experiments go towards determining the highest point to 
which the outer pressure can be raised without diminishing the 
discharge of steam. It is true that for practical purposes the 
question has been settled, for the whole debatable ground is re 
duced to a range of some 2 per cent. of the actual discharge at 
the widest point of divergence between the various views now held 
by any who have studied the subject. Still it seems a pity, 
after having spent a great deal of time and money in trying experi- 
ments, and many of those experiments having been made expressly 
to ascertain the particular point referred to, then not to take out 
of the experiments all the information that they are capable 
of yielding on the question, In the whole subject of the 
action of tluids in motion, the most plausible theories have so often 
to be so materially modified to make them agree with what takes 
place in practice, that we should be very careful when trying 
experiments, or endeavouring to draw conclusions from them, not 
to let our belief in a particular theory bias our minds, especially 
when dealing with the comparatively complicated matter of the 
action of atriform fluids, There are very obvious reasons why my 
formul for the flow of gases should not agree with actual results, 
but to the present time I don’t know of any experimental evidence 
tending to show that they don’t agree better than Rankine’s 
amendment of Weisbach’s theory with the actual quantities of 
steam discharged. 

Near the beginning of Mr. Brownlee’s paper he shows that my 
experiments give about 2 per cent. in excess of the quantities cal- 
culated according to Rankine’s suggestions, and of the results of his 
own experiments with the nozzle Fig. 2 (poge 409 of THE ENGINEER 
of Dec. 4th last); but in paragraph 37 of his paper (page 415 of 
THE ENGINEER) he says that with nozzle Fig, 4 (page 409 of Tur 
Encrneékk) he obtained from 2 to 34 per cent. in excess of his cal 
culated quantities; that is to say, with that shape of nozzle he 
got from1to 14 per cent. above my experimental quantities, and with 
the novzle Fig. 2 about 2 per cent. below the same, the average 
being about § per cent., or about 35 less than mine. This, I 
think, rather tends to confirm than to disprove the accuracy of my 
formule. 

As an instance of our dependence on experiment for counter- 
acting theory in the subject of the flow of gases, take the following 
case :—If to a nozzle, shaped like the liquid vena contracta, a tube of 
the diameter of the throat and four or five diameters long be added, 
then in the case of the discharge of a liquid the additional tube 
would have no appreciable effect ; but in the case of high-pressure 
steam the tube would reduce the discharge about 10 per cent. This 
reduction cannot be due to friction, or any analogous cause, for 
that would imply that about 20 per cent. of the work of the steam 
was swallowed up in friction, which is simply impossible with su 
short a pipe. I have other clear evidence that it is nct due to 
friction, but that is not required to prove such a palpably absurd 
proposition to be erroneous. Then what is the theoretical reason 
of the difference? Would Weisbach’s theory be in the least 
affected by the supposition of the additional tube? Not at all; 
Weisbach would have given the same formula for the one case as 
the other, with a minute allowance for friction, and yet here is an 
apparent loss of one-fifth of the whole power unaccounted for by 
r+ sa 


Now let us leave prey | and make experimental inquiry into 
the matter, and we shall find that the reason the tube diminishes 
the discharge of high-pressure steam so much is, that it prevents 
the expansion in a transverse direction to the stream that would 
otherwise take place were the tube away, and thus it increases the 
pressure in the throat. This shows us also that it is a mistake to 
suppose that it is because the steam expands during the discharge 
that the weight discharged is less than it would be with a liquid of 
the same density; it is because it is expansible, which, to some, 
may appear the same thing, but it is very different. The expansion 
and the reduction of the discharge are two effects of the expansi- 
bility, but the first is not the cause of the second, and it was over- 
looking this difference that alone made it possible for Weisbach 
and other mathematicians to sup that in any case 
the outer pressure could reduce the quantity discharged. 

I add one more case illustrative of t having to be seriously 
modified by the results of experiment, Rankine’s paper n 

















JAN. 


THE ENGINEER. 


81 





29, 1875. 





= 


THE ENGINEER of Dec, 3rd, 1869, page 358, paragraph 9, he esti- 
mated the quantity of water th.t would be discharged through a 
square inch from a boiler at about 1°6 lb. per second, or 96 lb. per 
minute, for all pressures from two to twelve atmospheres, whereas 
with a pressure of 45 lb. above the atmosphere, plus 21b. for head 
of «water, I obtained experimentally 11301b. per square inch, or 
twelve times as much as the calculated quantity ; and I have no 
doubt that this quantity would have been considerably exceeded if 
I had used a nozzle of the best shape for delivering the largest 
quantity, for I had a tube three diameters long outside of the 
throat, which must have very materially reduced the discharge, on 
the same principle as the tube did with high-pressure steam, which 
I have referred to above. 

I submit the following paradox for the consideration of any of 
your readers who may take an interest in solving enigmas. It has 
reference to the question of reaction, representing the sum of the 
forces producing velocity in the opposite direction. This is ene of 
the first laws of mechanics; then how account for the following 
facts? I have given it up. 

According to Wilson’s experiments on the reaction of a chamber 
from which steam was being discharged through a nozzle, when the 
pressure was 45 lb, above the atmosphere, the reaction was about 
60 lb, per square inch of the orifice. His experiments were care- 
fully conducted ; but it is quite immaterial to the present purpose 
whether they were accurate or not. Now, supposing the pressure 
of the atmosphere to be increased by 15 Ib. per square inch, it is 
absolutely certain that the reaction would be reduced by 15 Ib., and 
yet there would not be the slightest change in the weight dis- 
charged, or in the velocity at which it would pass the throat of the 
orifice, so that in the one case we should have a reaction equal to 
45 lb., and in the other 60 1b., with exactly the same momentum 
produced in the opposite direction. 

I may be told that with the lower outer pressure expansion takes 
place outside the nozzle. In reply to this, I observe that by far 
the greatest part of the expansion outside the nozzle, if not the 
whole of it, takes place at right angles to the flow, and that even 
if the whole of it took place in the direction of the flow, it does not 
in the least affect the question, for from the instant it passes the 
nozzle it may turn and go backwards for all that it affects the 
point. Nothing that does not affect the pressure in the throat, and 
excepting in so far as it affects the pressure there, can affect the re- 
action, or what is due to it. 

Let me not be misunderstood. I have no difficulty in under- 
standing how the reaction is made up; the question I want to 
know is how the above certain facts can be reconciled with the law 
of mechanics, that the force multiplied by the time is equal to the 
mass multiplied by the velocity. 

Glasgow, Jan. 2nd. Rost. D. 


P S.— What is quite clear is that when a gas is being ialiaea d 
from a chamber, the reaction of the chi umber need not even approxi- 
mate to a measurement of the mass multiplied by the velocity. 

the reaction, «@ = the sectional area of the mouth of the 
nozzle (not the throat of the nozzle, unless it coincides with the 
mouth), »2 = the outside pressure, and p; = the pressure in the 
mouth of the nozzle, also W = the weight discharged in lb. per 


NAPIER. 


second, Then 
R= vr oa a ( ps — pa) 
aud r= 2y R — a (ps — pe) 


W 

Krom these equations it will be seen that, in order to caleulate 
the reaction, we require to know the weight discharged, the velocity 
past the mouth of the nozzle, and the pressure there, so that it 
will be seen that the reaction is a sufficiently compound quantity to 
make it absolutely impossible to calculate the details from a know 
ledge of the concrete quantity only, though that is frequently 
assumed to be not only possible but easy. 

All I have said in this postscript is simple enough, but yet it 





does not seem to get rid of the paradox, Rk. D 
FISH JOINTS. 


Str,—Mr. Bernays, bringing his ingenuity to bear upon the 
knocking observable in railway travelling, has turned the same to 
useful account. It would, however, be incomparably better were 
passengers denied this means of ascertaining their rate of speed. 
Noise is an ugly adjunct to progress, It is the immediate effect of 
imperfect construction, and the vibration inseparable there pom. 
As a rule, quiet travelling will be safe, while noise will show : 
‘screw loose.” It is an unfortunate thing for railway passengers 
that so many accidents, so-called, are required to draw attention 
to “‘loose screws,” which, by the noise they make, might easily 
be detected. It is not a less unfortunate thing for railway 
shareholders: and it is altogether to be regretted, in the interests 
of passengers and shareholders alike, that immediate attention 
is not bestowed npon one or two loose screws in railway construc- 
tion. It is to be feared that railway engineers look only to large 
results. Monster bridges, roofs of enormous span, Xe. Xe., are the 
order of the day, and the profession has no interest in small 
matters. Nevertheless a railw: ay, as such, is only an agglomeration 
of many small matters, and the perfection of each is requisite to 
successful working. In addition to this state of things there are, 
as I attempted to show in my last, false ideas of economy abroad, 
which ient to keep things as they are, and to prevent things being 
made as they should be. 

To want of attention on one hand, and false economy on the 
other, may be referred the existence of such patent defects 
as weak joints and bad gauging. The first being the direct, 
and most easily observed, cause of 75 per cent. of the vibration ob- 
servable on railways, and the second being a large contribution to 
the oscillation which Mr. Bernays refers to. It is scarcely credit- 
able to the railway engineer that he should take refuge in springsand 
cushions against the first, and that he should require to be advised 
to adopt some such mechanical device as Mr, Bernays suggests 
against the second. This is but ‘*Scotching the snake.” Fine 
springs and good cushions may preserve the first-class passenger 
from the shocks and knocks incidental to bad joints, but they can 
not secure immunity to the wheel and axle. The knock which Mr. 
Bernays hears so plainly above all other train noises betrays the 
effect upon these, and no one will despise such an effect if they once 
take the trouble to look for it, and make the faintest attempt to 
ascertain its extent. 

Mr. Bernays says there are 500 joints ina mile. His observa- 
tion and mine point to the conclusion that under ordinary circum- 
stances there is a knock at every joint. It has lately been stated 
that a wheel should run 100,000 miles. Arithmetic will show that 
a pair of wheels and axle performing such an amount of work are 
the recipients of 50,000,000 of joint knocks in addition to all other 
causes of wear and tear—and failure at work, i.e., breakage, As 
I said in my last, joint knocks are greater or less according | to cir- 
cumstances. We have permanent way in the North of England at 
present the condition of which cannot but be fraught with danger, 
and the cause of enormous wear and tear. 

A joint is wanted capable of carrying traffic weight with as little 
deflection as is shown by the body of the rail itse If. It should also 
eer ape as nearly as possible the same amount of elasticity as the 

ody of the rail; such a joint would make permanent way “ con- 
tinuous ” in strength and elasticity, and this the common fish-joint 
is undoubtedly incapable of doing. When such a joint ismade and 
mee there will be an end to Mr. Bernays’ system of ascertaining 
the rate of train progress. There will be an end to a very large 
amount of jolting and shaking to which railway passengers are 
subject. There will also be a large diminution in wear, tear, and 
depreciation, an increased immunity from accident, fewer cases of 
smashed rolling stock, and fewer claims for compensation. The 
value of this, I leave others more versed ip railway matters than I 
am myself to judge, A. B. 

Jan, 19 

















Sir,—The correspondence that has lately appeared in THE 
ENGINEER respecting the imperfections of fish-joints for permanent 
way has introduced a subject which, at this moment especially, is 
peculiarly interesting and of great importance. Of the truth of 
your correspondent’s remarks anyone may satisfy himself by watch- 
ing the behaviour of the joints while an engine is passing slowly over 
them, or even by examining the surface of { the rails near the joints. 
Such an examinaticn will show that the wheel does not rest at 
that point upon the rail it is leaving, but in the matter of bearing 
takes a leap on to the next rail. In other words, when the wheel 
is near the end of the rail, that end is depressed below the level of 
that of the next in spite of the fish-pl: a and a higher portion of 
the wheel at once takes the bearing. The result is a shock great 
in proportion to the leap. 

It would be highly instructive to trace the effect of the blows 
thus struck by the wheel at every two or three revolutions upon the 
permanent way, the rolling stock, and the physical mechanism of 
the passengers, Such an examination would probably show some 
curious and unsuspected results, and might also reveal 
relation between fractured tires and derailments than is now sup 
posed to exist. However this may be, I am in possession of some 
facts which are at least interesting, and which may be valuable to 
somebody. 

About a year ago I made, with the aid of a little instrument 
which I designed for the purpose, but which I need not here de- 
scribe, a series of experiments over ten miles of permanent way on 
two of the South lines, five miles of each. The object of the 
experiments was to ascertain with certainty the amount of de 
pression which actually occurs. The results of these « xperiments 
were as follows : Two joints showed ; de} wession of jin. 9 4 per 
cent a depression of #,in., 23 per cent. a de on ssion of jin., and 58 
per cent. a depression of pain. The rest showed either unbroken 
continuity, or the indications were doubtful. The amount of de 

wression was always greatest beneath the engine, as might have 
lon anticipated from its greater weight. But the experiments 
showed that the difference was not due to weight alone; for when 
the engine was at the back of the train the amount of depression, 
or difference of level, was much less than when the engine preceded 
the carriages. This inight have been expected, for when the rail 
on each side of the joint is loaded, both are held firmly down, and 
a depression of the end of one must be the result of a bending of 
the rail beneath the load. Hence I suspect that the jolting expe 
rienced by passengers proceeds mainly certainly hot wholly 
from the engine, the shock being transmitted through the buffers. 
This view of the case is strengthened by the fact that the jolting 
is not distinct, but appears compounded of that due to the shocks 
of the carriage wheels and that transmitted from the engine. 


a closer 











11, Craven-street, Strand, Gro, G. ANDRE, 
January 20, —_—_—- 
PRIMING, 
Str,— In reply to * W. C. 2.” on the subject of priming, it is an 


axiom at all times that prevention is better than cure, so a boiler, 
properly constructed and large enough to do its duty, never primes 
except through carelessness, or sometimes from dirty water, 

rere Pp.” tells us one boil r primes and the other does not; 
neither can he tell how far the other boiler is from priming, from 
the fact that the boiler liable to prime, primes first, which brings up 
his engine or engines from water getting in the cylinders, conse 
quently the drag is not kept up on the other boiler or it would 
follow suit. 


The following are the well known rules to keep a boiler from 
priming, other than mechanical arrangements, which vary as often 
as the peculiarity of the phenomena: (1) Keep the water as low 





in the boiler as safety will permit, and always at one height. 
(2) Allow no fluctuations in the pressure of steam. (3) Drive 
your engines at a maximum speed without priming. 





(4) Keep your feed regular, and, if possible, 
(5) Blow your boiler down a little from the bottom occasionally, 
(6) A little oil or tallow injected sometimes may do good. (7) Above 
all, fire regularly and judiciously ; boilers that have once primed 
are liable to prime again more readily, from obvious reasons, 

I was at sea with two boilers, one primed and the other did not, 
and continued to do so for upwards of nine months. I intended to 
put on an internal pipe, but while in port I never got the chance. 
I scraped the steam space clean and gave it a coat of paint, and I 
never saw it prime again, and | sailed twelve months with the 
same boilers afterwards. The above is true, and I think can be 


one temperature. 





easily explained. What would * W. C. P.” think about frighten 
ing a boiler from priming ? MARINE ENGINEER. 

January 26th. 

DRAIN PIPES, 

Sir,—I have no disposition to enter into a newspaper corre 
spondence, and, although I think I could x good answer 
to Mr. Phillips’ letter, I will content myself by s g that I think 
if he had an order for pipes S6in. diameter and Zin. to Sirf. thick 
to give out, he would tind difficulty in placing it in the South. 

As to Messrs. Stiff and Sons’ letter, if I grant the “im 
permeability,” I must from the same reasoning deny  ** the 
strength.” Impermeability in a drain pipe, to my mind, means 
vitrification, or an approach thereto, Vitritication means britik 


ness, and I think imperme ability is got at the expense of its 
strength or power to resist a blow. Having said thus much, th 
question will now rest so far as Ti am concerned, 

Jan. 26th. - Vv. D. Curr, 

SCREW PROPELLERS 

Sir,—In Tur ENGINEER of the 15th inst., under the head of 
** Miscellanea,” you name, upon the authority of the Scientific 
American, a few ships which were fitted alternately with the 
Griffith’s screw and with that ‘of Hirsch, in order to test the re 
spective performances of these two kinds of propellers ; on which 
occasions, it is stated, the results were in favour of Hirsch. 

It is of course evident, and must be generally admitted, that the 
dimensions of the screw, the contour of its blades, the curve of its 
generatrix, or directrix, any two or more of these particulars, 
have a most decided intluence upon the efficiency of the propeller, 
But I do not on this occasion mean to discuss the peculiarities and 
merits of either of the screws above mentioned. What I wish to 
ebserve is simply this: that two screws of different dimensions or 
construction, when applied to the same ship, and connected with 
the same engine, cannot be fairly compared with each other in 
regard to their efficiency, because they are not placed upon t he 
same footing as to the average pressure formed in the steam 
cylinder, which latter strictly depends upon the size and shape of 
the screw, for a given weight and amount of expansion. It there- 
fore often happens that the supposed superiority of one propeller 
over another is due, at least in part, to the accidental circumstance 
that the improved propeller is better adapted to the engine with 
which it is connected than its competitor. And so long as the laws 
to which the action of the screw propeller is subject remain as im 
perfectly known as they are now, the greatest degree of uncer- 
tainty must necessarily prevail upon the comparative merits of 
competing screws. I am not prepared to say whether it is generally 
known and acknowledged —as1 think it ought to be that the same 
engine, using the same weight of steam, and working with the 
same amount of expansion, can be made, within certain rather wide 
limits, to consume more or less coal, per indicated horse-power per 
hour, according as its load is altered—per unit of piston area—andin a 
screw engine, as I said before, the screw,ceteris paribus, regulates 
the load. C. 

January 25th. 








WHICH WAY SHOULD AN ENGINE RUN? 
Srr,—Your leader on ‘‘ Engine Foundations,” in Tut ENGINEER of 
January 8th, calls attention to a want greatly felt by students, and, 
indeed, to some extent reduces it, by the example of reasoning 
necessary for proportioning the quantity of material in the founda- 
tion, to the power transmitted ; but the rule laid down, that “a 








| original thickness. 














horizontal engine should always run inwards,” is decidedly 
erroneous. Of course, you would draw this conclusion from the 
stains affecting foundations alone, and not from any consideration 
as to the proper working of an engine—a point of greater importance. 
It would be a very easy matter to show that practice does not 
confirm the rule, but would rather prove it to “ an exception ; 
since, for every engine running inwards, I may safely say forty, at 
least, run outwards, Circumstances, however, must alw ays decide ; 
yet the common, and I believe correct, way is for it to revolve in 


the same direction as a crane handle, when turned by a man with 
his back towards the cylinder, or outwards. Now, if the engine 
run inwards, there will be, as you state, a lifting strain on the 


guide bars, which is often a source of anxiety from their liability to 
fracture. This, I know, is merely a question of strength of parts; 
still, in where the have fondly been thoug ht to be 
** stronger than strong enough,” I have known them snap in two, 
not only once, but often. Also abrasion of the top guide bar 
frequently happens from want of proper lubrication, ud as it 
not possible to lubricate it so thoroughly, or with such certainty, as 
the bottom bar, if constant care be not exercised the engine is soon 
unfit for work. Then there is much trouble with the bottom 
brasses in fly-wheel shaft pedestals, for the simple reason that all 
the strain is thrown on them, besides the dead weight of the fly 
wheel and shaft, and consequently they continually require 
renewing : whereas, if the engine run outwards the tendency of the 
shaft is to rise, which is balanced by the weight of the tly-wheel, 
and thus relieves the sté ps of pressure. In fact, the outward 
direction is so universal, that when I see an engine running inwared 

it reminds me of an engineer who was once asked to give advice in 
where the teeth of a driving wheel were worn "to half their 
After much study, he suggested that the engine 
about, inwards,” when he said the 
a new wheel, because they were 


A. 1. ¢ 


adduced any argument 


CuSses bars: 











a case 
should run the other way ie 
testh would run like those of 
worn at all on that side, 


hot 


[We cannot see that our correspondent has 
that will apply to an engine properly made and designed, and w 
could adduce numberless examples to prove, that as regards the 
engine, it is simply a matter of convenience which way it is made 
to run, the result being the regards wear and tear, 
However, as we know that many persons are unsettled in thei: 
opinions as to which is the best way to run an engine, some 
may be done by the discussion of this subject in our colun ns, 
for this reason we insert our corre spendent s letter.— Ep. E.] 


same as 
goou 
and 


two new gunboats now building at Spezia was 
launched a few di ys since. This ve -ssel, which was christened La 
Sentinella, will carry one large Armstrong gun, to be worked by a 
small steam engine. The engine power of this vessel will be about 
300-horse power. The sister vessel I] Guardiano will be launched 
shortly. ‘hese gunboats will serve for the defence of the shallow 
waters, and for protecting the entrance to harbours. 
INSTITUTION NavaL Arcuirects, -- The sixteenth 


THE first of the 


OF annual 


general meeting of the Institution of Naval Architects will take 
place on Thursday, Friday, and Saturday, the 18th, 19th, and 20th 
of March next. The meetings will be held at the hall of the 
Soc iety of Arts, John street, Adelphi, London. Those who pre 

pose to read papers before the institution should send immediat 
notice of the subject and title of the paper to the secretary; and 
it is requested that the paper itself, with illustrative drawings 
may be deposited at the offices of the institution on or before thy 


20th of February uext. 

WE learn from an interesting report by Mr, Harriss-Gastrell ou 
the American iron industry, that the tots il yearly cy ipacity of te 
Bessemer works at the end of 1874 was 222,000 net 





tons, 

















heats was the maximum in England three or four years ago, whilst 
from 18 to 24 heats are the standard practice in America, The 
improve dl plant leads to much larget produc tion, In one instance 
18 blows were successfully attained in 24 hours, with two cupola 
only, the amount of steel produced being about 270 tons. In this 
case 14 blows would have been a fair day's work In 1868, 8500 
tons were made; in 1873, 140,000 tons, The history of the iron 





and steel industries of the United States shows a rapid development, 











In 1810 there were 153 furnaces; the annual product of pig iron 
was 53,008 tons; there were 304 * "ibeauee ries,” forges, and rolling 
mills; the annual product of wrought iron was 24,541 tons, In 
872 the annual ne sae of pig iron was 2,250,000 tons, of a value 
of 90,000,000 dols. ; there were 400 bloomeries, forges, and rollin 

mills; the annual product of wrought iron was 1,602,000 tons, and 
its value 175,000,000 dols. The group of iron and steel industries 
in the United States represented in the last cens slue of nearly 
£102,000,000. The hands employed were 338, whose annual 
wages averaged £53. The aggregate production was valued at 
£68,160,000, A rail mill with a capacity of 60 tons per 24 hours 
would cost 20,620 dols. to construct, Bessemer works and mills 
with all modern improvements, and with a capacity of 159 tons of 
rails per day, would have cost from {8,750 dols. to 112,500 dels, 
In 1873 the cost of making iron rails was about 70 dols, per ton, 
but is now less than 60 dols. Bessemer steel rails cost about £15, 
in place of £15. The cost of producing finished iron is given in the 


census as £14 &s, 4d.; now it would nie ly be £12 15s. {l, 


THe Pic Inox Trapr, Pirrspunc.—A Pittsburg contemporary, 





the American Manufacturer, gives a table of the prices of ply iron 
and the sales effected during 1873 and 1874. The principal facts 
we give in a condensed form; as to the value of the dollar, we 
shall not be far wrong if we take 5 dollars to represent £1 sterling. 
Is; Is74 
Sales of all grades—Jan. .. 41,458 | 5 t u 18,305 
Fel, wo, 146 -_ > °° ! ol 
Mar. .. 1 M SST 
Ape ) \) 18,400 
May Ma 11, te 
June June 13,7 
} y 
‘\ : ’ ] 
Se} 21 
452% : , et ; 
43,214 “8 ss ‘ Nov ti Oe 
vs, S20 iy ta 
lotal . oe co 101,400 Total os 8s 146,453 
The totals of the two years are not as different as the course of 
business might at first lead one to suppose, it being mainiy 
anthrs iwcite irons, the amount of these irons reported in 157: } being 


Prices have been so low that 
when the difference in freight was considered, ivon could not be 
sent from the East to this market. In prices there has been a 
marked difference in the two years. In 1873 the highest price for 
grey forge, bituminous, which the standard iron in the 
Pittsburg market, was 44°00 dols., the lowest being 24°00 d lols, 
While the market has been lower in 1874, there is not the same 
relative difference between the highest and lowest price as in 
1873, the highest being 32°00 dols. and the lowest 23°00 dols. The 
decline from the | 1ighest price, which was in January, has been 


and in 1874 only S06 tons. 





is 








gradual. We give below the average prices of good grey coke iron 
by months for 1873 and 1874, 
1S] 187 . ISTS. 1874 

Months Dols. Dols Months Dols. Dols 
w es « 40°25. 30°48 July 7 

February .. .. «./ 4300 38087 | August 

March .. 41°89 September .. 

April ..  «. . | 4162 (October 

mG cs os ve . | 4047 November .. J 

June . | 87 04 December .. .. «| 2 





wublish at an early day, we shall give 


Ina table, which we shall 
together with the amount 


the entire receipts by rail and river, 
made in the city, 
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FOREKGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyvveau, Rue de la Banque. 
BERLIN.—AsHer and Co., 53, Mohren-strasse. 
VIENNA.—Messrs. Gerop and Co., Booksellers. 

. LEIPSI“.—A. Twiermever, Bookseller. 
NEW YORK.—Witc-Mer and Rocers, 47, Nassau-street. 











PUBLISHER'S NOTICES. 


*,° This week is published a double number of THE ENGINEER 
containing the Index to the Thirty-eighth Volume, including a 
complete classified list of the patents issued during the past six 
months. With this number is also issued a drawing of a bridge 
over the Danube at Vienna, Sheet 1, Messrs. Schneider and Co,, 
engineers, Creusot—being No, 84 of the Portfolio of Working 
Drawings. Each number, as issued by the publisher, should 
contain this drawing, and subscribers are requested to notify the 
fact should they not receive it. 





TO CORRESPONDENTS. 


*,° We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notiee whatever will be taken of anonymous 
communications, 

*,” In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination, No 
notice will be taken of communications which do not comply with 
these instructions. 


CRANK. —An «cle, 
T. V.— We veqiet that we ave vachle to give you the information you require 
C. R.— Wilsoa’s treatise on “ Steau Boilers,” “ Shipbuilding” by Joka 


Grantham 


CarnboLeumM Encines.—We ave requested to state that Dr. Beins vesider ia 
Groningen, Netherlands 
S. B.— We aaly know of tivo works on the subject, one bu Mr. Hopkins, the 


other bu Mr. D. O'Ge 

A Constant READER, 
cannot say without further information 

D.8.—We should call it a wrought ivon pipe three yards long, with the 
ends welded up. What did you think of calling it ? 

W. J.—10in. ar L2in. should be quite enough. The first dimension would do 
very well, but it is alicays good econowy to use a belt Sully up to its work. 

8S. M.—Solid steel wheels have been used on some of the continental railways, 
and were exhibited in 1862 in London. They hace been very Jacourably 
spoken of. 

Cork.—Nick the glass all round with a three-cornered file moistened with a 
drop of spirit of turpentine, aad break the tube across with both hands as 
you would a stick 

FRENCH ENGINEERING JOURNALS 
spondent we were unintentionally guilty of an injustice to our able contem- 
porary he ** Recue Industrielle,” which is published weekly at 52, Rue St 
George's, Paris. 

..— The whole work in Joot-tons stored in the he 





wan 
The inveation inau be of considerable value, but oe 
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Ta replying some time since to a corre- 


cuer head at the mou 


wnt 
of impact will be represented by < The action of the stean on the 
lg 


piston will simply augment ve, ov, in other words, you way regard ita 
equivalent to an increased drop 

A. B. L.—The will be the throughout the boiler, with this 
difference, that under the water level there will be an ineveased pressure due 
to the head of water over the gauge. If, however, all the pipes ave vertical, 
all the gauges at the same level, and the piper dipping to varying depths, 
then the pressures shown on the gauges will be he same. 

N. C.—The iwode of setting shown in your sketch is new to us, 
tionable because the boilers ave carried on two widseathers 
practice; besides this the draught will not divide itself equally, unless 
partition walls are introduced to keep the products of combustion Srom each 
Juraace to themselves, What advartage do you propose to gain by setting 
your boilers as in your sketch ? 

Erratum.—A typographical evror occurs in ovr last impression, a line being 
omitted, The passage will be found in the third column, page 67, and 
should run, “* Four different systems of effecting this object have ‘ been pro- 
posed, The first depends on Jriction for driving’ the rolls, and has been 
used with very satisfactory results by Mr. Stecenson.” 


pressure SELLE 


and is objec- 


a very bad 


LAUNCH BOILERS. 
(To the Biitor of The Eagineer.) 
Ser,—Can any correspondent give me the address of 
small launch boilers their speciality ? 
London, Jan. 25th. 


a firm making 
HL. 


LITHOGRAPHED FORMS. 
(To the Editor of The Eagineer.) 

Srr,—May I ask your correspondents where I can obtain lithographed 
copies of conditions for attaching to specifications, and whether and 
where I can obtain lithographed blank forms of specifications for sewer- 
ave and waterworks; or if obtainable through a publisher, and whose 
work? C.G. L. 

Jan, 27. coneqenenane 

CAST IRON WATER TANKS. 
(To the Editor of The EBagincer.) 

Srr,—In making a square cast iron water tank Z1ft. deep, I should like 
to be informed if there is any known ratio or proportion between the 
thickness of the side plates and the amount of metal in the cross section 
of the wrought iron tie rods required, so that it could be readily found 
what is the smallest quantity of wrought iron that can be used consistently 
with economy of construction. Also, is there any better jointing material 
than ‘rust cement,” and what is its best depth and thickness for a 
pressure of 21ft. of water. 1 shall be grateful if any of your correspon- 
dents can help a Novice. 

Jan. 15th. 

CORN BINS. 
(To the Editor of The Bagineer.) 

Sir,—Could any correspondent kindly tell me the lateral pressure on a 
“bin” of corn, say lift. Gin, square, by 45ft. in height; and the thickness 
required of an ordinary stone wall built in mortar to resist the pressure 
of same ; also if there is any rule or formula for such a calculation? 
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MEETINGS NEXT WEEK. 
The first ordinary meeting of the Society for 
the year 1875 will be held on Monday, the Ist of February. The presi 
dent for 1874, Mr. William Macgeorge, will present the premiums 
awarded for papers read during that year. The president for 1875, Mr 
John Henry Adams, will deliver his inaugural address 

InsriTuTion oF Civit, Excinerrs.— Tuesday, February 2nd, at 8 p.m.: 
“On the Origin of the Chesil Bank, and on the Relation of the Existing 
Beaches to Past Geological Changes Independent of the Present Coast 
Action,” by Professor Joseph Prestwich, F.R.S., Assoc. Inst. CLE 
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DEATH. 
On the 26th inst., at his residence, 
Cesar Zampra, in his 79th year 
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THE CROWN AND PATENTEES, 

Tue case of Dixon v. The Small-arms Company, a note 
of which we print in another column, is one of consider- 
wtble public importance, inasmuch as it determines in an 
unusually definite manner another phase of the relationship 
existing between the Crown and a grantee of patent 
rights. Practically, from the time of granting patents for 
inventions down to the year 1865, it had been the custom 
on the part of the servants of the Crown to regard them- 
selves very much as the general public in respect of the 
privileges granted to an inventor, If the Crown made 
use of patented inventions in its arsenals or its dockyards, 
or elsewhere in the service of the country, its servants 
meted out payment to the patentee very much as an 
ordinary manufacturer would do, We are probably not 
justified in assuming that the legal necessity for this prac- 
tice was never doubted, but at all events its expediency on 
propriety was not disputed until Mr. Feathers was 
refused what he considered to be his due, in respect of 
the use by the Admiralty of his patented invention, and 
in the early part of 1865 he attempted unsuccessfully 
to recover from the Crown by petition of right. The 
celebrated case of Feathers cv. the Queen, which was 
tried in the Court of Queen’s Bench before the pre- 
sent Lord Chief Justice, established the principle that 
the Crown in granting a patent not exclude 
itself from the free user of the Invention se otherwise pro- 
tected. It is true that letters patent always contained a 
clause to the effect that they should become void in’ the 
event of patentees refusing to supply the Crown with 
patented articles at a reasonable price ; and, moreover; in 
applications to the Privy Council for prolongation, it wis 
acommon practice on the part of the law officers toendeavour 
to procure terms under which the Crown should be placed in 
a favourable position in respect to the invention the sub- 
ject of the prolonged letters patent. But whatever the 
object of the above-mentioned clause might be, it was 
decided that it certainly did not extend to any derogation 
of the rights of the Crown, ant the practice of the law 
officers could not, of course, be accepted to show that such 
rights did not exist. The case of Feathers v. the Queen, 
then, established the truth of the proposition, that the Crown 
cannot be sued for the infringement by the Crown of any 
patent rights, So long as the Crown builds its own ships, 
is its own armourer, «nd manufactures its own stores, this 
proposition is of importance, but as soon as the require- 
ments of the time make it necessary to extend the area of 
manufacture, so soon, in fact, as the Government of the 
country finds it impossible to do all its own work, then 
another question arises, namely, Does the right of the 
Crown under the exception from the grant ensure to the 
benetit of manufacturers under contracts with the Crown ! 
In other words, as one of the judges put it, Can the Crown 
license persons to infringe patent rights for tle service of 
the public departments! This is the question which has 
just been raised and decided in the negative. 

It appears to have been considered by the Government 
that, upon the authority of the earlier case, a public depart- 
ment is warranted in entering into contracts with manu- 
facturers for the supply of patented articles for the public 
service, upon the understanding that the use of the patent 
rights by such manufacturers for the purposes of the con- 
tracts will be privileged. Accordingly, in the present case 
the War Department entered into a contract with the 
Small Arms Company for the supply of a number of 
Martini-Henry rifles, which could not be made except by 
using certain well-known improvements, the subjects of 
various patents, now vested in General Dixon. Acting 
upon the above assumption, the department took no steps 
to procure the concurrence of the owner of the patents, 
and the manufacturers appear to have contented themselves 
with a memorandum to the effect that a contracting com- 
pany would be protected by the department against the 
agg in the manufacture of the arms to be contracted 
or. This memorandum was not embodied in the contract 
entered into between the department and the Small Arms 
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Company, who did not obtain any licence to use the inven- 
tions; but even if it had formed part of the contract, it 
was held that it would be useless, for if the Crown were 
not entitled to protect the contractor, the mere under- 
taking to do so would not alter his position. The contract 
was to “supply” so many rifles, and the consequence of 
any protection of this kind extended to the contractor, 
would be to enable him to add to his profits at the expense 
of the patentee. The distinction between the Crown as a 
manufacturer and the contractor is that when the forme: 
manufactures in its own workshops it gets the whole benetit 
of the invention, whereas when it contracts for the manu- 
facture—that is, for the “ supply”—the contractor gets the 
benetit of it, and puts the extra profit into his own pocket. 

From these two leading cases then it follows—Firstly, 
that the Crown is at liberty to Use patented inventions 
without let or hindrance; secondly, that the Crown may, 
so to speak, hire manufacturers as serfants of the Crown, 
for waves, to make articles for the use of the Government, 
without being called upon to recompense any patentee ; 
and thirdly, that under contracts to “ supply, us opposed 
to makiny for wages, a manufacturer will not be relieved 
from the duties imposed under grants of Letters Patent. 

The case of Dixon v. the Small Anns Company, 
however, possesses a still further interest, inasmuch as 
it afforded an opportunity for expressions of opinion on 
the part of the judges, the value of which, coming as they 
do from such authorities and at a time when the policy 
and features of a patent law are so fertile subjects of dis 
cussion, it is impossible to overrate. We may fairly infei 
from what appears from the judgment of the Lord Chief 
Justice in Feathers v. the (Queen, reinforced by his 
remarks in the second case, that had it not been for well- 
settled law, the force of which could not be gainsaid, the 
privilege of the Crown itself could not, in deference to 
public policy, lee support dl. 








NOXIOUS GASES, 

NEXT to the pollution of rivers, the pollution of the 
atmosphere is likely to become a prominent siauitiary sul)- 
ject. Chemical industries are being largely and rapidly 
developed in the kingdom, and factories with strange 
odours are springing up in unexpected quarters. Pesti 
ferous Vapours come floating on the air into regions where 
the buildings are private occupied by the 
middle and upper classes, Owners of valuable residetices 
find with dismay that although the neighbourhood itself 
is * highly respectable” and everything strictly select, yet 
the place is within range of certain noxious factories, 
which, although hidden from view, and perhaps some miles 
distant, are yet able to cast their sickening efiluvia into 
the otherwise pleasant locality. There is the dangei that 
valuable property may thus be depreciated in value, and a 
once high-class neighbourhood brought down to a dis- 
tinctly lower grade. In such a case a severe pecuniary 
loss must accrue, and after all, an equal—perhaps a greater 

number of people will continue to suffer from the 
vitiated atmosphere, only the misery will have to be 
endured by a humbler and less helpful class. | It curiously 
illustrates the imperfect nature of our sanitary leyislation 
that the sanitary Acts are in many cases of 10 use whit- 
ever in dealing with nuisances of this kind. It may 
happen—and it does happen—that a tall chimney emits 
vapours which are an intolerable nuisance to an adjacent 
district. But the local authority of that district has ne 
power over the chimney out of his district, neither has he 
any power to induce action on the part of the authority in 
whose district the chimney is situated, It would seem, 
therefore, that one district mas be a deadly nuisance to 
another district, and yet be perfectly free from any liability 
under the sanitary Acts. The only exception is in regard 
to the Alkali Act. There the Jurisdiction is not local, 
but imperial, the power being in the hands of the central 
authorities, 

The evil to which we allude is becoming the occasion of 
a growing agitation, A society has been formed under 
the presidency of the Duke of Northumberland, having 
its head-quarters at Newcastle, and entitled the “ North 
wnberland and Durham Association for the Prevention of 
Noxious Vapours from Alkali and other Manufactures.” 
The Marquis of Londonderry and other influential per- 
sols are the committee. A similar society has been 
formed for Lancashire and Cheshire, with which we 
believe the Earl of Derby is connected, In the v icinity of 
London there was set on foot, in the spring of IS73, a 
movement which has resulted in the formation of the 
South-Eastern Sanitary Association, a well organised 
body, including a large number of the leading inhabitants 
of Blackheath, Lee, Charlton, Lewisham, Greenwich, 
Woolwich, Plumstead, and contiguous places, The Earl 
of St. German’s is the president, and the society is by no 
means inactive. The committee say they found that “the 
majority and the worst of the offenders were situated in 
the districts on the north of the river.” That the majority 
of the offenders are thus located is very likely ; but we 
should wonder whether anything worse can be found than 
some of the nuisances on the south side. There is at least 
one factory in Greenwich Marshes which is intensely dis- 
agreeable at a considerable distance, and which can 
scarcely be excelled by anything in Essex. For the various 
nuisances, north and south, different sanitary authorities 
are responsible. There is the Greenwich District Board of 
Works, concerning which the Government inspector, Dr. 
Ballard, reported some time ago that the local sanitary 
authority “ appeared to have been taking proper steps to 
cause the abatement of the nuisances arising from the 
works upon the marshes.” We have no doubt this is 
true; yet, occasionally, there was an odour in the marshes 
last summer which might have appalled the stoutest heart. 
A stranger who pays a visit to that region generally forms 
a resolution never to go there again, if by any means he 
can avoid doing 80, 


houses, 


on 


But if such are the results where the 
local authorities take “ proper steps,” what may be ex- 
pected where they prefer to let things alone? We cross 
the river, and there is the Local Board of West Ham. 
Dr. Ballard stated that this board had dealt with some of 
the nuisances “more or less satisfactorily, but not with 
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all.” Up and down Barking Creek we have the rural sani- 
tary authority of Romford Union. Boards of guardians 
venerally make the worst possible sanitary authorities, and 
so Dr. Ballard reported that the Romford Board had done 
nothing. If we turr south again and wander over Erith 
Marshes, we get into the jurisdiction of the rural sanitary 
authority of the Dartford Union. Here, again, the sani- 
tary powers are by no means prompt to act, and odours 
which Dr. Ballard strongly denounced are allowed to 
escape with an intensity which makes them perceptible at 
the distance of miles. 

The strongest argument that can be used in defence of 
these trade nuisances is, that they are inevitable, and that 
to suppress the nuisance would be to extinguish the trade. 
But this’ is simply the argument of indolence. Unfor- 
tunately for the comfort of mankind, the manufacturer 
engaged in chemical operations is apt to direct all his 
thoughts to the readiest and cheapest mode of accomplish- 
ing some particular process, it matters not what nuisance 
he may create. As a general rule, it is only by pressure 
from without that the manufacturer who thus annoys and 
injures the public is induced to consider whether he might 
not abate the intolerable nuisance without damage to 
himself. When attention is given to the subject, it inva- 
riably proves that there is no real necessity for poisoning 
the atmosphere in order to realise a profit. It frequently 
proves, indeed, that the nuisance is really a forin of waste, 
and that its prevention is a source of profit instead of loss 
to the manufacturer; and where the prevention of the 
nuisance is not directly profitable, it is generally found 
that the expense is too small to have any material effect on 
the profits. Granting that there are some trades where 
difficulties yet exist, we may hope that improved methods 
may yet be discovered ; and in all cases it may be properly 
required that) manufacturers, whose works are a nuisance 
to the neighbourhood, should adopt the best known means 
of abating the nuisance. The successful operation of the 
Alkali Act affords one proof that these evils are not so 
incurable and unmanageable as at first sight they might 
iuppear, 

It is commonly argued that people have no right to 
complain of nuisances into the neighbourhood of which 
they voluntarily enter. But what is to be said when a 
chimney throws out a nauseous vapour which travels for 
miles?) What sort of a radius are we to describe within 
which no one shall have a right to complain, even though 
the vapours tarnish the metals in his house, and give him 
a sick headache whenever the wind places him to leeword 
of the factory?) Can a manufacturer claim the right to 
sicken everybody within a mile or more of his works! Has 
Essex a right to poison Kent, or Kent to poison Essex? 
When a family settled down at Blackheath or Eltham, 
could it be said that they were “coming to” a nuisance 
which had its origin on the other side of the Thames? It is 
distinetly shown that offensive vapours have travelled into 
certain localities from distances ranging between two miles 
and four miles and a-half. This enormous range produces the 
curious legal difficulty to which we have already adverted. 
The nuisance arises in another jurisdiction. The remedy pro- 
posed by the South-Eastern Sanitary Association is, that 
these trade nuisances shall be dealt with in the same way 
as the alkali manufacture. That is to say, they shall be 
subject to the authority of the Local Government Board, 
acting through inspectors. The Alkali Act itself has 
undergone some extension by the terms of its last amend- 
ment, and is made to apply not only to muriatie acid, but 
to other descriptions of “ noxious gas,” namely, sulphuric 
acid, sulphurous acid—except that arising from the com- 
bustion of coals—nitriec acid, or other noxious oxides of 
nitrogen, sulphuretted hydrogen, and chlorine. Of muriatic 
acid gas, only a certain proportion may be allowed to 
escape, and “ the owner of every alkali work shall use the 
best practicable means of preventing the discharge into 
the atmosphere of all other noxious gases arising from 
such works, or of rendering such gases harmless when dis- 
charged.” The complainants at Blackheath and elsewhere 
say, “It is clear that the presence of such gases in the air 
will be equally deleterious and prejudicial, whether 
evolved from alkali or any other form of chemical works.” 
In many cases it is not easy to prove that health is directly 
impaired by these trade nuisances. That the vital powers 
are thereby lowered seems indisputable, and the in- 
ference follows that the sufferers are all the more 
liable to be attacked by zymotic disease. It is also 
fairly argued that “No one would be bold enough 
to say that stenches which prevent sleep at night and 
make it impossible to open a door or a window in the 
hottest weather can be otherwise than in the highest 
degree prejudicial and injurious.” Whether the smells 
are healthy or unhealthy, it is certain that they cause 
great discomfort, and that people will not willingly 
endure them. Unless the evil be abated, an immense 
quantity of valuable residential property in the 
south-eastern suburbs of London will be seriously 
damaged, and the probable loss in this respect may serve 
to show that if pecuniary considerations can be pleaded on 
behalf of the nuisances, so also can such considerations be 
urged against them. The subject is peculiarly important 
to the metropolis, owing to the continual multiplication of 
chemical factories on the Thames below Blackwall, and on 
the banks of the Lea, especially outside the metropolitan 
boundary. -The rapid growth of the “ outer ring” makes 
this question the more critical, and the agitation to which 
we have referred is not likely to cease unless something be 
done. The parties who are moving in the matter say—“ We 
ask to be protected in the right to breathe air which, if 
not absolutely pure, shall at least be neither suffocating 
nor sickening.” 





SoutH KENSINGTON MusEuM.—Visitors during the week ending 
January 23rd :—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 10,184; mercantile marine and other 
collections, 1068. _ On Wednesday, Thursday, and Friday, ad- 
mission 6d., from 10 a.m, till 4 p.m., Museum, 2182; mercantile 
marine and other collections, 90. Total, 13,524. Average of 
corresponding week in former years, 12,768, Total from the 
opening of the Museum, 13,982,076, 





THE PERNOT PUDDLING FURNACE, 

In our impression for January 15th we gave a short descrip- 
tion and sketch of the Pernot puddling furnace. This furnace 
is attracting so much attention in France just now, however, 
that we have no hesitation in placing before our readers com- 
plete drawings of the apparatus as it is used at the works of 
Messrs. Petin Gaudet and Co., St. Chamond, of which establish- 
ment M. Pernot is general manager. 

The engravings are so complete that very little description 
will be required, and all the principal dimensions are given in 
French figures. Fig. 1 is a longitudinal section, on the line 1-2 ; 
Fig. 2 is a plan, on the line 3-4-5, above the movable bed of the 
furnace, which is seen in plan; Fig. 3 is a cross section through 


the axis of the “ pan’’—we cannot think of a better word—on | 


the line 6-7; Fig. 4 is an elevation of the pan on its carriage 
withdrawn from the furnace; Figs. 5 and 6 are plans, one taken 


from below the pan, and the other on the lines 8-9, and above | 


the carriage on which the pan revolves during the operation of 
puddling. 

A shows a fixed furnace almost identical with that ordinarily 
used in puddling, except that the sides are rounded towards the 
middle, as at A’, Fig. 2, instead of being prolongations of the 
portion B; the arch C is nearly the same as in the ordinary fur- 
nace; @ is the little railway set on a slope on which the pan 
revolves; the two working doors are shown at D; the furnace B 
is worked by a blast from a fan, the air entering through the 
tuyere or conduit b; the fire-holes ¢ are stopped during working 
with small coal; peep holes are arranged at d, which can be 
closed at pleasure by the plates d’; the ashpit is closed by two 
iron doors E; the furnace is built in the ordinary way between 
cast iron plates F, held together by the the bars G. So much 
for the furnace. The puddling hearth, sole, or pan—called by 
M. Pernot cuve,* for which we have unfortunately no equivalent 
word which will apply in this case—has already been pretty fully 
described in our pages. It consists of a sole plate of wrought 
iron I, round which is built up a wall of cast iron plates J. 
Fixed with keys, these plates can be taken off and replaced with 
great ease. They are pierced with holes as shown, to permit the 
passage of small streams of water, which serve to keep the 
apparatus cool. Beneath the sole plate is fixed a cogged ring K, 
which gears with the pinion L and causes the pan to revolve at 
the rate of two or three revolutions per minute. The remainder 
of the driving gear is shown by the letters M, N, and O. The 
carrying wheels or rollers are shown at P; the road on which 
they run at Q. This last is inclined as shown in the drawing. 
The circular railway Q is a portion of a carriage with four wheels 
R, which can be moved at will on the rails S, in order that the 
whole pan may be withdrawn from, or replaced at will in the 
furnace. The furnace which we illustrate, and which is in daily 
operation at St. Chamond, is constructed to take a pan 2°40m. 
diameter, which allows one ton of metal to be operated on at a 
time. Four to five charges are worked in each shift of twelve 
hours, giving seventeen to eighteen puddle balls for each charge, 
of which the last are as hot as the first. 

We have already described the method of fettling the furnace, 
which is very simple, and very like that used by Danks and 
Crampton-—the Pernot furnace being truly a rotating furnace, 
like that of the first-mentioned gentleman, except that it 
rotates on a vertical instead of a horizontal axis. 

In working, the charge of iron previously heated to a red heat 
is introduced, and the pan is left at rest. The blast is then put 
on, and as soon as the iron shows signs of melting the water jets 
are turned on and the pan makes a few revolutions. In thirty- 
five or forty minutes the metal is all melted. Then rotation 
commences regularly, and takes the place of rabbling. The 
puddler has only to look after his fire and his damper, which is 
used almost identically as with the ordinary hand puddling 
furnace, in which respect the Pernot process differs from most 
other machine puddling. Boiling lasts from 10 to 12 minutes. 
Then the iron commences to come to nature, and the puddler 
assists the operation a little by turning over the lumps when 
they form into the melted metal with a hook. Stirring is easily 
effected by putting a rabble through the working door, and 
holding it at rest while the fluid metal is carried past it by the 
revolution of the pan. The iron is ready for balling in about 
twenty to twenty-five minutes. A charge can be got out every 


three hours, including all forms of delay, and when working on 4 


fine metal the furnace will turn out 8 to 9 tons per day in 
regular work. 

As to the results of experiments, nothing can be more promis- 
ing. ‘The furnace has now been in regular use at St. Chamond for 
eighteen months, and numerous experiments have been carried 
out by M. Petin Gaudet and Co., while various ironmasters have 
sent iron to the firm to be tested. As regards the consumption 
of coal, it appears that at St. Chamond on ordinary work they 
used 1770 tons of coal in producing a given yield of puddled bar 
from refined iron, and with the Pernot furnace the same work 
was performed with less than 1300 tons of coal. Reduced to kilos. 
and yields, it appears that to produce 1000 kilos. of puddled iron 
from refined iron on the old system required 1279 kilos. of coal, 
and with the Pernot furnace 726 kilos. The yields of iron are 
also slightly increased ; various irons, as we have stated, have 
been tested, and in all cases with satisfactory results. On re- 
fined iron, indeed, it is claimed that the furnace effects a saving 
of not less than 50 francs per ton, which appears to be simply 
incredible to English ears. Yet extracts from the St. Chamond 
books show that the cost per ton with the old system was 296°9 
franes per tonne ; and with the Pernot furnace, 246°64 francs, 
Iron sent by the Forges de L’Horme was worked by the Pernot 
system at a saving of 17°78 francs per tonne. It also appears 
that the iron produced is of excellent quality. 

We understand that arrangements are being made by Messrs. 
Christey and Co., of Fenchurch-street, for the working of the 
furnace in this country, and it is probable that much more will 
he heard of it. For the present we prefer to reserve all expres- 
sion of opinion as to its merits, and content ourselves with 
placing before our readers statements the accuracy of which is 
guaranteed by Messrs. Petin Gaudet and Co. Our readers 
will no doubt form various estimates of the value of this inven- 
tion, but it is at least certain that it has been tried on a very 
complete scale. 








PRIVATE BILLS IN PARLIAMENT, 


SrncE our last the examiners have disposed of a large number 
of bills. In relation to some of the bills the promoters have 
failed to appear, amongst others in the cases of the South Devon 
and Princetown Railway; River Dun and Tributary Rivers and 
Streams; the Hounslow and Metropolitan Railway; and the 
North Leicestershire Railway bills, Standing Orders have been 
complied with in relation to the Stroud Water ; the London and 
South Western, and the East Norfolk Railway bills ; the Ponty- 
pridd Water ; the Bradford Waterworks and Improvement ; the 
Charnwood Forest Railway; the West Kent Drainage; the 
Sevenoaks, Maidstone, and Tunbridge Railway ; the Cleveland 


* Literally a large tub, a vat. 











| (Skelton) Gas ; the Vestry of St. Pancras ; the Midland Railway 


(additional powers) ; Ossett-cum-Gawthorpe Local Board ; 
Cardiff Improvement; South Staffordshire Waterworks ; Roch- 
dale Improvement ; Bristol and Exeter Railway ; Oxford Corpo- 
ration Waterworks ; Weardale and Shildon Waterworks ; Peter- 
borough Water; Portishead District Water; London and St 
Katherine Docks ; Boston and East Coast Railway and Pier ; Ely 
and Newmarket Railway ; Market Rasen Water ; Metropolitan Cen- 
tral Markets (Smithfield); Metropolitan Market and Foreign Cattle 
Market, Deptford ; Wye Valley Railway ; Birmingham and Staf- 
fordshire Gas ; Ely and Bury St. Edmunds (Light) Railway ; Bre- 
wood and Wolverhamptonand Metropolitan Railway bills ; Longton 
Gas ; Kilmarnock Water; Hamilton Waterworks ; Busby 
Water ; Barton, Eccles, Winton, and Monton Local Board of 
Health Gas; Hogsthorpe and Chapel Railway; Cwm Park 
Bridge ; Romford Canal; and Tunbridge Wells Eastbourne 
(opposed) Railway; Sutherland and Caithness Railway; York 
Improvement (Skeldergate Bridge); Lymington Harbour and 
Docks; Baybridge Canal; Mersey Docks and Harbour Board ; 
Stapenhill Bridge; Worthing Gas, Broadstairs Gas, Leicester 
Water, and the Galashiels Water bills. The Maidstone and Kent 
Coast Junction, the Bundoran and Sligo, the South Eastern, 
and the Great Western Railway bills have been endorsed as not 
in compliance with standing orders. 

The contest in Mr. Robinson’s room on the Standing Orders 
in the case of the Great Western bill was very keen and pro- 
longed. The principal opponents were the Monmouthshire Rail- 
way and Canal Company. Many of the allegations related to 
alleged misdescriptions of property in the book of reference. A 
number of the hundreds of allegations were sustained concerning 
small properties of little consequence, and the bill is necessarily 
reported as not in compliance with Standing Orders. There can 
be little doubt that in this case, and in that of the South- 
Eastern bill, a dispensation from Standing Orders will be recom- 
mended by the Committee on Standing Orders. 

The memorials loiged against bills from Nos. 100 to 260 on 
the general list are—against the Ryde and Newport and Cowes 
and Newport Railways Amalgamation, (1) by the Corporation of 
Ryde and others; Pemberton Local Board, two; Phanix Gas- 
light and Coke Company and Gaslight and Coke Company, one 
each by the Metropolitan Board of Works; two memorials 
against the Ipswich and Felixstowe Railway and Pier ; and one 
each against the Christchurch and Holdenhurst Inclosure, Heck- 
mondwike Gas, Dublin Main Drainage—memorial by the cor- 
poration, Derry Central Railway, Fishguard Railway, and the 
Waterford and Limerick Railway (No. 2) bills. 








STEEL MAKING IN WESTPHALIA. 

Herr Griiner, in his report on mineral industries, gives the 
following account of the principal steel works of Westphalia :— 
The establishment of Herr Krupp is the most important in West- 
phalia, and possesses eleven blast furnaces on the banks of the 
Rhine, producing annually about 120,000 tons of pig iron. The 
steelworks of Essen alone employ 12,000 men, and produced in 
in 1872 125,000 tons of cast steel. The most notable pro- 
ducts of this establishment, and which are well known to the 
world, are the monster guns, one of which, shown at Vienna, 
weighed 36,°5 tons, and is capable of throwing shells of 296 kilos., 
with a charge of 60 kilos. of powder ; but guns of all sizes are 
produced by Herr Krupp, down to the mountain howitzer of 2 ewt. 
Besides cannon, axles, tires, piston rods, straight and crank 
shafts for marine engines are produced in large numbers, and 
almost all from crucible steel. Cast steel axles for railway car- 
riages have been adopted in Germany for a dozen years. In 1872 
Herr Krupp supplied 1600 such axles. The tires are always made 
from discs of the cast metal pierced in the centre, enlarged by 
means of the hammer, and then rolled annularly ; 45,000 of 
these were turned out at Essen in 1872. On account of the 
purity of the material and the means employed in their manu- 
facture, cast steel is much more generally used for axles and 
tires in Germany than in France. Steel, in fact, only gives 
entire security providing it is pure; here lies the principal 
secret of the success of the Essen Works. Amongst the pro- 
ducts of Herr Krupp was a marine engine shaft with crank 7°65 
metres long, 0°38 metre in diameter, and weighing 9 tons; a 
dozen pairs of small rolls for the use of mints, gold and silver- 
smiths, and percussion cap makers, polished to extreme perfec- 
tion ; and an enormous block of cast steel, formed by means of a 
50-ton steam hammer into an eight-sided prism. 

This mode of fabrication is generally adopted at the Essen 
Works; whatever is to be the form desired, all the ingots are 
cast cylindrical and formed into prisms, generally octagonal, 
before being rolled. It is evident that a cylindrical ingot is 
more homogeneous from circumference to centre than any poly- 
gonal ingot. Cylindrical ingots are almost unknown in France, 
but Herr Griiner is of opinion that they ought to be adopted to 
the entire exclusion of the less rational rectangular or hexagonal 
forms. In 1851 Herr Krupp showed at the Great Exhibition a 
block of cast steel weighing 2} tons ; at the Paris Exhibition of 
1855, one of 10 tons; in London in 1862, one of 20 tons; in 
1867, one of 50 tons; and in Vienna in 1873, one of 524 tons. 
Since the last Paris Exhibition Herr Krupp, like other proprietors 
of steel works, has made Bessemer steel rails. In 1872 the pro- 
duction of rails amounted to 50,000 tons. For these rails also 
the ingots are cast cylindrical, and transformed by the hammer 
in octagonal prisms, as described above ; but, in order to save 
waste and to produce sounder rails, the system was adopted of 
casting large ingots, which after being hammered into prisms 
were cut into the several pieces of sizes required. These rail 
ingots are often 3 tonsin weight. The same plan is adopted in the 
case of tire making. This is another of the Essen processes 
which Herr Griiner thinks should be adopted generally. 

The next most important steel works in Westphalia are those 
of the Bochum Company, which employs 5000 men, and pro- 
duced 48,000 tons in 1872, but which total has been much 
surpassed since. At the Bochum Works the system of 
moulding objects in cast steel is said to have originated; and 
bells, solid railway carriage wheels, and toothed wheels for 
machinery are produced there to the extent of 7000 tons per 
annum. Cast steel cannon with forged steel rings, tires, &c., 
are also made at Bochum, as rails are produced at Essen, from 
large ingots cut or sawn into the sizes required. 

Other steel works exist at Annen and Witten, the latter pro- 
ducing fine sheet steel and cannon. It is lamentable that so 
large a portion of the cast steel of Prussia is used in the produc- 
tion of murderous arms, 








THE SHEFFIELD BorLeR EXxPLOsIoN.— The coroner’s inquiry into 
the cause of the deaths of the two youths killed by the boiler ex- 
plosion in Hollis Croft, Sheffield, on December 22nd, 1874, was 
concluded on Tuesday, and a verdict of “manslaughter” was re- 
turned against Mr. Hydes, the proprietor of the manufac- 
tory. It was put in evidence that Mr. Hydes had been repeatedly 
warned of the dangerous condition of the boiler, but had persistently 
continued its use, 
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NARROW GAUGE RAILWAYS OF EUROPE. 
(Concluded from page 47.) 
B.—Ro.iine Stock AND TRACTION. 
1.—Locomotives.—In proportion as they are light, locomotives 
ost more, relatively to their power; but this is only a small ex- 
yense compared to others, and we shall not stop to consider it. 


| 
} 


Ve have seen by the foregoing table that the weights of the loco- | 


motives used in Europe, on reduced lines, vary from 15 tons to 18 
tons. By using an engine on Fairlie’s system, the Vierhovie-Livny 
Railway has been enabled to use a locomotive of 35 tons weight, on 


a line of 1°067 metre (42in.) This is a remarkable result, but it | 
does not justify the aoe of Mr. Fairlie, that his locomotive is | 


the indispensable auxiliary of the narrow gauge. There is here a 
practical question to solve in each case. In proportion to the traffic, 
what is the adhesion, and, consequently, the serviceable weight 
that engines should have? This weight—can it be fixed at one, 
two, or three axles, without straining the rails? If it can, then 
engines, such as Fairlie’s, ought to be avoided ; if it cannot, it will 
be necessary to choose between those of Fairlie’s system and others, 

2.—Passenger Carriayes.—Passenger carriages are very difficult 
to construct for the narrow gauge ; as soon as it goes down to one 
metre, and less, the number of seats in a carriage is necessarily 
reduced. But we calculate that the cases which require the con- 
struction of a line of narrow gauge are always those where second- 
class carriages may be used, and that the fare can be raised without 
causing any inconvenience. 

3.—Luggage Wagqons.—It is here where the question of the narrow 
gauge becomes most interesting. By making the wagons short and 
compact we effect a great saving in the price, and the tonnage of 
these vehicles is not in the least diminished. Let us consider this 
question more closely, and by the light of facts. It is a rare thing 
to see, on large railways, good wagons (except flat ones), which 
weigh less than half the net weight which they have to carry. 
Taking into account the locomotive, the tender, brake wagons, 
&c., we may say that in case of a goods train fully loaded, the 
net weight can only be calculated at 60 per cent., the dead weight 
being at least 40 per cent. ; the wagons may be ever so lightly 
loaded, or even empty, it may easily happen on large lines that 
only half the entire weight consists of goods. In a narrow gauge 
line the tonnage of the wagons will doubtless be reduced; but, as 
as we have already seen, it is easy to make « wagon solid enough 
to convey three times its own weight. It is only in exceptional 
cases, where the goods are bulky, cumbersome, and light, that 
these advantages are lost. Generally speaking, with dense bodies 
such as the produce of quarries and mines, we arrive at the normal 





condition of the trains, where the dead weight of the wagons is | 
only a quarter of the whole weight. In support of this, we may | 


also observe that a reduced tonnage is more easily compatible with 
full loads than a high tonnage, for which a considerable traffic is 


an indispensable necessity. It is not without reason, then, that , 
the reduction of the dead weight has been made the war-horse of | 


narrow gauge lines. On lines of wide gauge we may say that the 
dead weight increases daily, in consequence of the requirements 
of the traffic. The speed of the trains, the rapid manwuvring, Xc., 
require a rolling stock more and more solid, and, consequently, 
heavier and heavier. These requirements are not felt on narrow 
gauge lines, 

C.— Cost OF WORKING. 


The cost of working a line in full activity being in proportion.-to | 


the number of trains which run upon it, it will be seen that we 
have two essential elements of reduction of the expense in —(1) The 


reduction of the length of the line by the adoption of an economi- | 
' staff employed. This censideration is that the elevated points of a 


cal plan ; (2) the increase of the relation between the serviceable 


load and the dead weight which will diminish the number of trains 
for the same traffic. We must also add, less wear and tear of the | 
road ; that is to say, making a better use of it, by running light 
locomotives, the wheels of which do not press with greater weight 
upon the rails than those of the wagons. On large railways, the 
whole of the line is constructed with a view to locomotives, the 
axles of which are twice as heavily weighted as those of wagons. 
Thus, the construction of wagons which, when loaded, press as 
heavily on the rails as the heaviest locomotives, may be looked 
upon as one of the desiderata of our great traffic lines. The wear 
and tear of the rails certainly form one of the largest items of ex- | 
pense in a railway, which can be reduced by adopting the narrow | 
gauge. As we have pointed out above, the cost of constructing 
the line and the price of the rolling stock being much less, the , 
working will not be hampered as it is in large railways, by the 
necessity of paying the interest on the large capital sunk. French 
engineers who have examined the question maintain that, for an 
economical line, a traffic of 60 to 80 tons per day is sufficiently re- 
munerative. We may see from the above table that the European 
reduced lines, with exception of the Scandinavian, which have not | 
sufficient traffic, have produced financial results that the immense 
majority of lines of wide gauge might envy. We meet here an ob- 
jection often urged against narrow gauge lines when they have to 
come in contact with those of wide gauge. This objection consists: 
(1) In the expense of transferring the goods from one set of wagons 
to another ; (2) in the delay thereby occasioned ; (5) in the damage 
done to the goods transferred ; (4) in the necessity of furnishing 
the narrow gauge line with wagons and tools as complete as if it 
were the only line in the world, seeing that it cannot borrow any 
of the material belonging to the wide gauge lines, These objec 
tions are of that kind which, instead of throwing light upon dis- 
cussions, only envelope them in a fog: they confound what is 
general with what is only peculiar, and fall, at one and the same 
time, into those numerous cases, where the reduced lines are iso- 
lated from the wide ones, as well as into those where the course of 
the line is towards seaports, rivers, or canals, Each of them must 
be examined separately to appreciate their importance. Thus, the 
cost of transferring goods, as we have shown carefully, in 
speaking of the European lines described in this work, is 
20, 18, 15, and even as low as 10 centimes per ton, according to 
the place. There is no doubt that, by the adoption of mechanical 
contrivances, it may be done for the lowest figure we have quoted, 
whilst at the same time the rapidity with which the work may be 
done would be so increased as to remove altogether the second 
objection. It is evident, d priori, that a very small economy in 
working would suffice to cover the maximum charge mentioned 
above. It will be sufficient, for example, if the adoption of the 
narrow gauge has shortened the line by a few kilometres, for the 
cost of transferring the goods will be more than counterbalanced. 
We need not say that the means adopted for the transfer of 
merchandise ought to be used for every category of transports, to 
avoid damage ; thus, there only remains the fourth objection, which 
also resolves itself in each particular case into a comparison be- 
tween the cost of rolling stock and the importance of the traffic. 
The great objection with respect to the reloading of goods is, 
therefore, a phantom, which vanishes if we keep within the limits 
of any given data, and is easily appreciated when, in any particular 
case, it resolves itself into a question of francs and centimes. 
It will be well to add to this chapter an important consideration 
respecting the way in which the traffic is generally distributed on 
lines of narrow gauge, when constructed in hilly countries. They 
have then strong slopes, which at first seem to increase considerably 
the cost of working, especially in regard to the traction and the 
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mountainous region are productive and not wasteful. By the force 
of things, the greater part of the traffic goes down ths descents ; it 
is only the empty wagons which ought to go up the ascents. In 
taking the precaution, then, in laying out the line, to have the 
ascents as much as possible in the same direction, the traction of 
the serviceable load may be made to cost little or nothing, and 
the fact that the dead weight alone remains to be dragged up 
the ascents will show the importance of lessening it, and the value, 
frem this point of view, of lines of narrow gauge. 

3.—On the Width of Line which ought to be adopted by preference. 

We have already said that we do not regard the narrow gauge as 
appropriate to the large currents of international traffic by which 
the Continent is intersected. The speed of the passenger trains 
and the weight of the goods trains will always operate as a barrier. 
But where for the first time the want of communication and the 
means of transport arises, the above conditions cannot be all at 
once realised. The neceseity of constructing and of working 
cheaply leads every judicious mind to prefer the use of a reduced 
width. How far ought this reduction to go’ In general terms, 
this isa question that cannot be solved, and those who are most 
competent have shown by the contradiction which characterises 
their solutions that the problem thus presented is beyond their 
reach. Thus, the Russian commission of 1870 has adopted and 
recommended the Norwegian gauge of 1°067 metre (5ft. 6in.), 
and on that account no other gauge has been used in Russia. 
Mr. Fairlie maintains that the gauge of 0°01 metre (3ft.) gives 
the minimum of relation between the dead weight and the 
serviceable load of the wagons; according to him, if the line be 
made either wider or narrower, this relation increases. Mr. 
Spooner admits that this limit goes to 0 76 metre (2ft. 6in.), for 
which he gives tolerably good reasons, The German engineers 
were less absolute, and more correct when they said that it was of 
interest to every one-—concessionnaires and workers to only have 
gauges, viz., 0°75 metre and 1 metre (2ft. Shin. and 3ft. 
n.), Any country being given with a profitable trattic, esti 
mated according to its nature and quantity, what was theoretical 
becomes practical and susceptible of solution, If the passenger 
traffic is important, or if the greater part of the material to be 
transported is light nnd bulky, it is necessary to adopt a gauge of 
about a metre (3ft. 3°37in.), and construct lines, locomotives, and 
wagons as light as possible. If, however, the traffic is in ponderous 
materials, such as the produce of mines, the gauge of 0°75 metre 
(2ft. Shin.) would, unquestionably, be the best, and would suffice 
for the transport of any other goods, If it became a question 
of long lines, or of a system intended for the transportation of 
ores, it would be better to stick toa gauge of 0°60 metre (1ft. 114in.) 
To sum up, then, let us have no absolute and abstract solutions, 
which only lead to grief, but a rational examination of the con 
ditions of each line. It is the prevailing nature of the trafiic which 
must determine what kind of rolling stock must be used, and what 
width of line is the best to be adopted, In a new country, where 
a whole system has to be created, we must, so to say, imitate 
nature ; we must construct, at a width of 1°50 metre (4ft. llin.), 
those large arteries which, like wide rivers, are intended to be used 
for the transport of men and matter. Next to that, let a line of 1 
metre, like a large river, carry life and movement into provinces, 
where the road exhibits few inequalities, and into agricultural 
districts, with their light and bulky products, and active passenger 
traffic. Lastly, let a narrow way of 0°75 metre (2ft, 54in.) wind hke 
a torrent through mountain gorges, carrying mineral products, and 
bringing them either to the wide line or the sea. Thus, the 
question of an economical and profitable construction of a system of 
railways, corresponding to the rational requirements of trattic, will 
be resolved for all. 





Table of the Principal Data, and the Results of European Railways of Narrow Gauge. 
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_THE BRIGHTON RaiLway.—From the half-yearly report of the 
directors we glean the following particulars of the working of the line 
for the past half-year. The additional capital expenditure was 
£65,129, The enlargement of Clapham Junction, Horsham, and 
other stations took £000, and the workshops at Brighton £1500. 
The extra cost of re-laying the line with steel rails, that is, the 
difference between the cost of the steel rails and the iron rails for 
which they were substituted, was £2593. The company also added 
tive new engines and three tenders to their rolling stock at a cost 
of £15,320; and eight first-class and twelve composite carriages, 
and one hundred goods wagons, at a cost of £20,700. New 
machinery and tools for their workshops took £1655. The block 
system is now carried out throughout the whole of the company’s 
lines ; and the interlocking of points and signals is almost completed 
on the main line, and is proceeding everywhere as fast as the work 
can be executed. Over £6000 were expended for these purposes in 
the half-year. The estimate of further expenditure on capital 
account shows that £331,000 will be required ; in the proportion of 
£75,000 for the Portsmouth Waterside Extension, £235,000 for 
additional engines, carriages, and wagons; £25,000 to complete the 
interlocking of points and signals ; and £65,000 for the extra cost of 
steel rails to be used in re-laying. Although there is no additional 
mileage open, the revenue exhibits the satisfactory increase of 
£40,495 over the corresponding half-year, being at the rate of nearly 
five per cent. The train mileage having increased in nearly the 
same proportion it would appear there has been no improvement in 
the earnings per train mile. The increase has arisen entirely from 
passenger traffic, and no less than £27,000 is due to the third class, 
The profit on the Newhaven and Dieppe steamboats has more than 
doubled itself in the year, The general working expenditure shows 
a decrease of £12,179, This gratifying result is owing mainly to 
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Nore.—In this table the English equivalents have been placed, where necessary, under the 





the Enylish equivalents 


the lower cost of coal, iron, and other materials ; and in no degree 
to any curtailment of the public service, which, on the contrary, 
has been maintained in the highest efficiency, no expense having 
been spared which was considered to be conducive to the safety and 
conveni of the gers. In maintenance of way and works 
there is a saving of £4495, of which £2226 is owing to the lower 





prices of materials, and there is also a saving of £3271 in the repairs | 


of stations and buildings. In locomotive power expenses there has 
been a saving of £15,159, comprising £10,000 in coal and coke alone, 
and the remainder in materials, Under the head of locomotive 
repairs, revenue is charged with £15,990 for seven new tank engines 
less the value of seven engines and tenders worn out and broken 
up. Beyond an increase of £2671 in compensation, the remaining 
heads of working cost remain almost the same as before. The 
year 1874 shows a decrease both in the percentage of working 
expenses to gross revenue, and in their cost per train mile, as com- 
pared with 1873, though the benefit of a return to more moderate 
»rices has only been felt fora portion of the second half of the year. 

he general result of the six months’ operations is that the share- 
holders will receive a dividend of 64 per cent. per annum, as 
compared with five per cent. in the corresponding half-year. The 
directors append to their usual report a tabular statement which 
exhibits in one comprehensive view the progress of the company’s 
affairs since the beginning of 1867. From this it would appear that 
in 1867 not only was the line earning no dividend, but there was 
actually a deficit of £141,000 in the payment of preference interest. 
This was followed in 1868 by a wholesale reduction of working 
expenses, which enabled the company to pay a dividend of 12s. 6d. 
per cent. Since that time, under the present management, the 
progress has been uninterrupted, and the dividends have gradually 
improved at the rate of about 15s, per cent, annually, 
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Pusiic Works IN Prussia.—Among the items of extraordinary 
expenditure in the Prussian Budget, 26,000,000 marks are devoted 
to railway works and 25,000,000 to the construction of canals, 
whereby the State wishes to help in reviving those branches of in 
dustry which are at present depressed. 

THE Late Mr. CUNNINGHAM.—-We regret to announce the death 
of Mr. H. D. P. Cunningham, J.P., of Gosport, the inventor of the 
self-reeting topsail. This gentleman was the second son of the late 
Dr. John Cunningham, R.N. He entered the navy in 1830, on 
board the Donegal, 78. In 1841 he went to China with Sir William 
Parker, and took part in the various operations at the close of the 
war. In the attack of the entrenched camp at Segoan he displayed 
conduct so spirited as to obtain for him mention ** for conspicuous 
gallantry” in the despatches of Sir W. Parker and Sir Hugh 
Gough. In 1845 Mr. Cunningham was appointed secretary to the 
Commander-in-Chief at the Cape, and served in the boats in 
an attack on a fortified position on the Angoza river, again procur 
ing especial mention. Mr. Cunningham gave early proof of his 
remarkable abilities, and devoted much attention to mechanical and 
engineering questions, Among his numerous inventions may be 
mentioned reefing paddle-wheels, a lifeboat, a lifeboat carriage, chain 
traversing gear, atmospheric gun carriages, shot slings and racks, 
and many others. His most important invention, and that for 
which he is best known, is the system of reefing topsails from the 
deck. The invention has been fitted to many thousands of ships, 
effecting a great saving of both time and labour, while. the extent 
to which it diminished the di forts and risks of a seafaring life 
- for it amongseamen the title of the ‘‘ Sailor's best friend, 

r. Cunningham devised many methods of working heavy guns 
and projectiles, largely assisting Capt. Cowper Coles, R.N., in the 
fittings of the turrets of the Royal Sovereign. 





Se 


*, 





86 





ON POWER COUPLINGS FOR ROLLING MILLS 
AND OTHER MACHINERY. 

By Mr. F. H. Variey and Mr. Epw. Furness, Mildmay Park 
Works, Stoke Newington, London, N.* 

THERE is not, as far as the authors of this paperare aware of, any 
clutch or coupling in use that comes under the name, or can be 
included in the title of a ‘ power clutch,” nor are they aware of 
any system in which direct power by means of a coupling is 
employed, in picking up shocks and strains, in either reversing, 
starting, or stopping heavy rotating masses, such as_ rolling 
mills, 

The object of this paper is to describea means of controlling or 
reversing mills which receive their power from a continuously and 
uniformly driven shaft, where the fly-wheel picks up the accumu- 
lated momentum, and the shaft for all practical purposes may be 
considered to be driven at an uniform rate. To arrest a heavy 
body in motion it is necessary to exert a force equal to the dynamic 
effect of the weight of a body multiplied by the square of the 
velocity ; if this is effected instantaneously a great concussion is the 
result ; such being the effect when a piece of machinery in rapid 
rotation is suddenly arrested by clogging, causing the cogs of the 
wheels to be stripped off, or the shafts broken, this being a fre- 
quent occurrence with rolling or crushing mills, and applies gene- 
rally to all machinery in motion, especially when subject to rapidly 
varying strains. 

The frequent sudden shocks and strains which machinery of all 
kinds has to overcome, due to the momentum of the moving parts 
of the machines themselves and the sudden shocks of the varying 
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tion, the better they will act in communicating the rotary motion 
| to the shaft to be driven. The action of the coupling may be 
| briefly described thus; the screw-shaped faces S and S! act against 
| one another as a common fork clutch, and when the shaft A is in 
| motion it carries round with it the cylinder, ram, and wheel ; now, 
| if the wheel be retarded the shaft will continue to rotate, but in 
| so doing forces the ram into the cylindér until the elastic material 
is compressed with a force equal to the resistance opposing the 
rotation of the wheel ; when the obstacle is passed the pressure in 
the cylinder will be in excess of the work then doing, this accumu- 
lated pressure will be given out again and bring the wheel W, 
which drives the mill, quickly to its original speed, and this is 
effected as gradually as the shock of the stoppage had been previ- 
ously relieved by the form of the screw faces S and S', so thatas a 
practical result there is neither concussion nor sudden strain either 
in stopping or reversing. 

Figs. 3 and 4 show forms of right and left-handed screws com- 
bined, which can be used for forcing the ram into the cylinder, 
supposing the shaft to be driven in either direction. 

.Hitherto plans have been advanced for the purpose of arresting 
and reversing rolling mills by means of.friction clutches. Quoting 
from an article published in THE ENGINEER, August 23rd, 1872, 
** Friction dekion are always liable to slip or seize,” and the 
authors contend that they require a considerable amount of force 
to keep the friction surfaces in contact, they are continually 
wearing out by attrition, and consume much useful power in 
arresting the momentum of machinery, which power is consumed 
in generating heat or tearing off the frictional surfaces. This 
waste of power, the authors submit, will be entirely obviated by 


I 





work to be done, often causes breakages, which would not occur if 
these strains came gradually into action. For this reason machinery 
is often designed much heavier than is necessary, and so actually 
aggravating the evil, as when a heavy mass of machinery has to be 
got into motion previous to putting on the work, the power re- 
quired at first is excessive, and afterwards, as each portion of the 
machine gets into motion, such power required is reduced to that 
merely to overcome friction. But presuming such machinery is 
suddenly stopped, the strains will equal the accumulated force 
originally exerted to get the machinery into motion instantaneously, 
and each portion will then receive a blow proportionate to its 
weight multiplied by the square of its velocity. 
It occurred to the authors of this paper that a means for arresting 
a rotating body in motion quickly, or altering the direction of 
rotation without a sudden shock, could be obtained by altering the 
(livection. of the force of such strains, and gradually controlling 
them by aspring or elastic force accumulator. 
_In rotary shafting this is accomplished as shown by diagrams, 
Figs. 1,2, 3, 4, and illustrated by working model, Fig. 
elevation showing the ordinary reversing gear for a shaft fitted 
with an hydraulic coupling for driving the wheel W. Fig. 2 is a 
section showing the interior of an hydraulic coupling ; the wheel 





W, Figs. 1 and 2, with the screw-shaped boss 8, is loose on the | 


shaft A, the screw-shaped boss S acts against a similarly screw- 


faced cam S' at the end of the ram or piston working in an hy- | 


draulie cylinder C with the requisite packing I I between the ram 
and shaft and ram and cylinder ; the circumference of the cylinder 
and the ram are concentric with the axis of the shaft A; the 
ram has lugs G G or projections on it which move freely in slots 
or recesses which allow the ram to glide into the cylinder but 
prevent it turning round in it. In the water of the hydraulic 
cylinder are laced india-rubber balls or elastic air chambers F F. 
Upon motion being communicated to the shaft A in either direction 
of the arrows by the clutch, it causes the cylinder C and the 
ram 5! to revolve together and drive the wheel W, by the screw- 
shaped faces acting against one another like the horns of a 
common fork clutch. Now, should there arise any sudden strain 
on the wheel W, the shaft A and the attachments to it will not 
receive the shock but will continue to rotate, and the screw-shaped 
face S! of the ram acting on the similarly screw-shaped boss S of 


the wheel, will force the ram into the cylinder C and compress the | 
elastic material placed in the water, which will spread the force of | 


the blow over a — of time and destroy its intensity, and when 
an equilibrium of power is established, the ram S! will resume its 
original position by the screws gliding back over one another in 
proportion as the strain is reduced. It is preferred to make the 
pitch of the screws wide, or the inclination so rapid that the elastic 
material may be able to overcome the resistance the better in 
forcing back the ram to its original;position, and for the reason, 
the nearer the faces of the screws are parallel to the axis of rota- 
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the use of this form of coupling; moreover, the exceeding simplicity 
of construction, and considering the facility and readiness with 
which the coupling can be adapted to existing rolling mills without 
necessitating expensive alterations or derangement of existing 
plant, it becomes a matter more of practical trial and experiment 
than one of cost, more especially when we consider the many and 
important uses to which a good coupling can be applied. If in this 
respect the authors have been able to solve a problem of so vast a 
commercial importance. and have in any way contributed to set at 
rest a subject which has been a continual source of anxiety and 
trouble to engineers, they will feel themselves amply awarded. 








THE Late Mr. Simpk1n.—The remains of the late Mr. Robert 
Simpkin, of Gateshead, were interred at the cemetery of that town 

| on Thursday, the 14th, attended by some hundreds of his fellow- 
employés and friends. Amongst those present were—Messrs. A, 
| Harrison, C.E.; A. Christison, York; E. Fletcher; John Armstrong, 
Sunderland ; E, Charlton, Consett ; George Bailey, Pelton House ; 
James Oliver; Joseph 8S. Mitford; G. E. Forster, Washington ; 
W. Brown, Tweedmouth ; John Bell, Darlington; John Batey ; 
T. Hewitt, Houghton-le-Spring; Godfrey Smith, Thomas Scott, 
Tyne Docks; T. Laycock, J. Snowden, T. Laws, J. Bouron, D. 
Tully, &c. The deceased had won the respect and esteem of his 
brother officers and others, both above and below him, in the North- 
Eastern Railway Company. He had been actively engaged for 
upwards of forty years in the railway service, chiefly in the engi- 
neering and aH department. Many improvements have 
been made in recent years in connection with signals, switches, and 
crossings, bridges, and other appliances for the safety of the travel- 

| ling public, with which the ened was very familiar, and his 
active and inventive mind was ever industriously engaged in prac- 

| tically carrying out and developing a system which, it may be said, 
has now become a science. He took an active part in the erection 
of the coal drops at the Stanhope and Tyne Staithes at South 
| Shields— of which place he was a native—in the years 1833-4, and he 
also superintended the erection of the coal spouts at the Tyne Docks 
in 1858-9, being the first of the kind erected in the North of England. 
The first vessel which was loaded there took in 500 tons in 50 
minutes, a feat which we believe has not been surpassed up to the 
present time at any other place. Mr. Simpkin was also closely 
connected with the building of the High Level Bridge, Newcastle- 
on-Tyne, having driven the first pile in the commencement of that 
most important undertaking in 1846. His loss will be deeply felt 
both by his employers and employés. His genial, unostentatious, 
and quiet disposition won for him the respect of all with whom he 
came in contact. It may be truly said of him that ‘he died in 


harness,” for he was in active service only a week before his death, 
having caught a severe cold during the recent stormy weather 
whilst on duty on the line.® He was 63 years of age, and leaves a 
| widow and family to mourn his loss,—Sunderland Echo, 
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4277. An improved construction of combined Corset or Dress IMpROVER, 

William Edward Whale, Love-lane, London.—A communication from 
Hugo Schultz, Paris. —12th December, 1874. 

4433. Improvements in Dyeinc and Printinc, and in improved com- 
pounds for such purposes, John Scudamore Sellon, Hatton-garden, 
gaa and Robert Pinkney, Bread-street-hill, London. - -24th December, 

t. 


52. Improvements in TREATING and PREPARING Paper, Paper Fett, and 
Paper Sturr, to manufacture a new material to be used as a substitute 
for wood, leather, and other materials in ‘‘ construction,” and applicable 
to various useful purposes, Maurice Gandy, Liverpool. 

54. Improvements in Furnaces for steam boilers and other uses, Ezra 
Milner, Clayton, near Bradford, Yorkshire. 

56. Improvements in the mode of AppLyinc and Utinisinc Heatep Arr, 
and in Hor Arr EnGines or Hypropneumatic Morors, Henry Fisher 
and John Hunter Rutherford, Newcastle-upon-Tyne. 

58. Improvements in THERMO-ELECTRIC APPARATUS, 
Wollaston, Park-place, Marylebone, London. 

60. The manufacture of Susstances for Roap Makino and Street Pavine, 
such substances being also applicable for fuel for locomotive, stationary, 
or portable engines, household and other grates, Alexander Wilkinson, 
High-street, Marylebone.—6th January, 1875. 

62. Improvements in Jacquarpbs, Richard Baker, Nottingham. 

64. Improvements in the manufacture of Emery and other WHEELS used 
for grinding or polishing, and in apparatus employed therewith, John 
Cowderoy Martin, Upper Hill-street, Richmond, Surrey. 

66 Improvements in the manufacture of Gas for lighting and heating 
purposes, and in the apparatus connected therewith, Joshua Kidd, 
Martin's-lane, London.—Partly a communication from Levi Arnold, 
New York, U.S. 

68. An improved instrument or apparatus to be used in the SLAUGHTERING 
of ANIMALS, Joseph Wackett, Hertford.—7th January, 1875. 

69. Improvements in the Preparation of Driep Yeast, and in purifying 
and removing the bitter taste from the yeast of porter, ale, and beer, 
and in apparatus to be used for this purpose, Thomas Ellis, Tranquilla- 
terrace, Fulham-road, Hammersmith, Middlesex. 

70. New or improved machinery for the manufacture of SuutT.e Sprinas, 
Roger Pye, Blackburn, Lancashire. 

Certain improvements in the construction of Ramway CARRIAGES 
designed for the purpose of preventing accidents, Edgar Bluck, Old 
Cavendish-strect, London. 

74. Improvements in DisrripuTinG Type, and in apparatus or appliances 
therefor, Robert Winder, Bolton, Lancashire. 

78. Doveiine, Twistinc, and WINDING SILK, Corron, and other THREADs, 
as well from the cop as from the bobbin, with a stop motion and with- 
out spindles, bands, or flyers, David Lewenstein, Nottingham, and 
Samuel Ward, North-street, Sneinton, Nottinghamshire.—sth January, 
1875. 

79. Improvements in the construction of Beartnes for Upricut SHarts, 
Edward Collingwood, Littleborough, Lancashire. 

80. Improvements in Raitway Brakes, and in the method of working 
the same, in part applicable to other railway brakes and to railway 
carriages, William Clark, Dunfermline, Fifeshire, N.B. 

81. Improvements in Fasrics made on the Lever's lace machine, Thomas 
Butler, Nottingham. 

$2. Improvements in Strays and Corsets, Christopher Williamson, 
Leighton Buzzard, Bedfordshire. 

83. Improvements in RarLway Coup.ines, Louis Sterne, Victoria-cham- 
bers, Westiminster. 

84. Improvements in Arracuinc Door and other KNops to SPINDLEs, 
Phineas Edward Ayton, Birmingham. 

rovements in machinery or apparatus for GorreRING, CRIMPING, 

by “4, John Henry Johnson, Lincoln’s-inn-fields, London.—A 

communication from Arthur H. Lowerre and Theodore M. Tucker, 
Newark, New Jersey, U.S. 

86. An improved method and apparatus for Dryinc Sream BolLers, John 
Morcombe Bromley Baker, Southsea, Hants. 

87. Improvements in Looms for WeavinG, Stephen Fawcett, Blackburn, 
Lancashire. 

88. An improved Fastentnc for Burrons, and an improved apparatus for 
fixing the same, Joseph Feldman, Steward-street, Brushtield-street, 
London. 

89. Improved apparatus for Cottectinc Rays of Licur and Heat, Alex- 
ander Melville Clark, Chancery-lane, London.—A communication from 
Pasquale Balestrieri, Paris. 

90. An improved means for CLosinc and Openinc SHUTTERS and 
Wixpows, William Morgan-Brown, Southampton-buildings, London.— 
A communication from Henri Colaert, Poperinghe, Belgium. — 9t% 
January, 1875. 

91. Improvements in Puriryinc Liqurps, in obtaining or preparing the 
purifying agents, in recovering, treating, and utilising matters con- 
tained in such liquids, as well as other waste or bye products of manu- 
factures, and in means or apparatus employed therefor, George Mackay, 
Edinburgh, Midlothian, N.B. 

92. Improvements in the Construction, Ric, and Equipment of Lire- 
BoATs, Rarrs, and other Vesse.s, and in means for lowering and 
launching the same, Robert Atkin, The Jerusalem, Cowper's-court, 
Cornhill, London. 

94. Improvements in and apparatus for Compressine Air, and for raising 
and forcing liquids by the air so compressed, or by steam pressure, 
which improvements are partly applicable to measuring and indicating 
the quantity of liquid passing through the apparatus, Ellis Rowland, 
Manchester. 

95. Improvements in CANDLE-HOLDERS, Jacob Friedrich Zimmermann, 
Red Lion-square, London. 

96. liprovements in Excines worked by hot gases or by hot gases and 
steam, parts of which improvements are applicable for generating 
steam, Matthew Piers Watt Boulton, Tew Park, Oxford. 

98. Improvements in FasTENINGS for Boots, Suoes, LeEGcrnes, and other 
articles, Michael Jenkinson, Grantham, Lincolnshire. 

99. An improved Hyprostatic Motor, Alexander Melville Clark, 
Chancery-lane, London.—A communication from Paul Bontemps, Paris. 
—llth January, 1875. 

100. Improvements in Rivets, and in machinery for manufacturing the 
same, which improvements also relate to a method of and machinery 
for inserting the said rivets in leather or other material, William Robert 
Lake, Southampton-buildings, London.—A communication from Mellen 
Bray, Boston, Massachusetts, U.S. 

101. Improvements in the method of and in apparatus for producing Gas 
or Gases for heating and for illuminating purposes, David Adam Fyfe 
and William Hadfield Bowers, Manchester. 

102. Improvements in the construction of Carpinc Encines, Thomas 
Flitcroft, Cutgate, Rochdale, Lancashire. 

104. Improvements in CrrcuLar Comps and other combs employed in 
combing wool and other fibres, William Henry France, Bradford, York- 
shire. 

105. Improvements in the means and apparatus for producing or manu- 
facturing Iron, STEEL, and other Merats, William Alexander Lyttle, 
Woodstock Lodge, The Grove, Hammersmith, Middlesex. 

106. Improvements in Pipes for Smokinc, which improvements are also 
applicable to cigar tubes and cigarette tubes, Frederick Augustus De 
Burgh, Beaumont-square, Mile End-road, London. 

107. An improved Distyrectino Fiuip, Baldwin Fulford Weatherdon, 
Chancery-lane, London.—A communication from William Vigne, sen., 
Agen, Lot et Garonne, France. 

108. Improvements in Motive Power EnGINes, and in Pumps, Andrew 
Higginson, Liverpool. 

109. Improvements in means or apparatus for INDICATING, RecorDING, or 
REGISTERING the NUMBER of ARTICLES or GARMENTS sent to LAUNDRIES, 
and for other similar purposes, Henry Russell, Ramsgate, Kent. 

110. Improvements in machinery for CrusHine or RepuctING to IMPAL- 
PABLE Powper, Barytas, Cocoas, REFINED Sucar, and similar sub- 
stances, both vegetable and mineral, Frederick Cole, Victoria Park-road, 
South Hackney, London. 

112. Improvements in Cement, John Carrington Sellars, Birkenhead, 
Cheshire. 

113. A new Larrice Framework Coverince for the floors, roofs, and sides 
of railway carriages, for buildings, and other purposes, Samuel Rideal, 
Manchester. 

115. Improvements in Knirtinc Hats, Caps, and other articles, and in 
madhinary for the same, Alexander Melville Clark, Chancery-lane, 
London.—A communication from Almet Reed and Bartley Thomas 
Mulligan, New York, U.S. 

116. Improved apparatus for INpicatrnc the Direction and Sprep of 
ReEvo.vine Suarts, particularly those of marine steam engines, William 
Chadburn, Liverpool. 

117. Improvements in*Conpensinc Carpinc Enoines, Robert Taylor 
Heape, jun., Rochdale, Lancashire. 

118. Improvements in CENTRIFUGAL APPARATUS, Frederick James Britten 
and William Samuel Barron, Buttesland-street, London. 

119. Improvements in Rotary Screens, and in apparatus in connection 
therewith, Henry Brinsmead, Ipswich, Suffolk. 

120. Improvements in converting cast iron, wrought iron scraps, old 
rails, and such like materials, into Steet, or metal having the properties 
of steel, Al d rowne, ith ton-buildings, Holborn, London. 
—A communication from the Foundries and Forges Company, Terre 
Noire La Voulte and Besstges, France.—12t), January, 1875. 
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121. eperements in Lock-sTiTcH SEWING MACHINES, Jemnes Henry 
Smith, Albion Works, Lansdowne-road, London-fields, ‘London. 

123. Improvements in HypRavuic Encines, Thomas Casson, Portmadoc, 
Carnarvonshire. 

125. Improved Merautuic CartRipces, William Brookes, Chancery-lane, 

London.—A communieation from Alfred Charles Hobbs and Jerome 

Orcutt, Bridgeport, Connecticut, U.S. 

New or improved a yparatus for ASCERTAINING the Lg RE of 

Hort Buiasts, Robert Main, Glengarnock Ironworks, Ayrshire, N.B. 

135. Improvements in the Purirication of Coat Gas, Henry Young 
Darracott Scott, Ealing, Middlesex.—13th January, 1875. 

139. Improvements in Puncuinc, SHearinc, and Rivetinc MAcuines, 
and in the means or apparatus employed for conveying and imparting 
the required motion and pressure to the same, such means or apparatus 
pe ag ponte d for other purposes, George Henry Nussey and William 
Bradshaw Leachman, Leeds, Yorkshire. 

141. Improvements in the construction of apparatus capable of being 
employed as an Automatic GOVERNOR or ST£eAM RecuLaTor, STEAM 
GauGe Sarety Vatve, and Hien Steam ALARM ; and also for regulating 
the flow or pressure of air, gas, water, and other fluids, John O'Connell 
Cave, Weston-super-Mare, Somersctshire. 

143. Improvements in Boat Lowerine Apparatus, Edward Percy Stokes, 
Barrow-in-Furness, Lancashire. 

147. Improvements in the manufacture of SuLrnates, and in apparatus 
employed therefor, James Hargreaves, Widnes, Lancashire. 

149. Anew or improved construction of Liresoat, William Humble, 
North Shields, Northumberland. 

151. Improvements in the method of and apparatus for SrreRInG STeAM- 

Be William Absalom and Edward Griffiths, Liverpool. 

Improvements applicable to BurNers for LignutinG Purposes, Henry 
Me teeta Newton, Chancery-lane, London. — A communication from 
Alfred Nobel, Paris. 

155. Improvements in Firrinc Sarps and other FLoatinc Structures to 
Protect them aGainstT Fire, Samuel Chatwood, Lancashire Safe and 
Lock Works, Bolton, Lancashire. 

157. Improvements in FURNACES, Jacoh Geoghegan Willans, St. Stephen's- 
crescent, Bayswater, London.—1l4th January, 1875. 
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Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 


Improvements in a BREECH-LOADING MAGAZINE 

Wisconsin, U.S.—13th January, 1875. 

153. Improvements in DRIVING SPINDLES by means of Banps, Matthew 
Wright and James Pollard, Wibsey, Yorkshire.—13th January, 1875. 

156. Improvements in Cocks or v ALVES, Samuel Henry Jobnson, Lea 
Bank Works, Stratford, Essex.—l4th Januar ‘4, 1875. 

1s7. Improvements in method of Mountine ‘and OPERATING GLoBEs, 
Ellen Eliza Fitz, St. John, New Brunswick.—18th Jawucery, 1875. 

188. New or improved machinery for partially preparing wood staves for 
the manufacture of Casks, George Thornley and Thomas Buxton, 
Burton-upon-Trent, Staffordshire.—18th January, 1875. 


131. FIRE-ARM, James 


Lee, Milwaukee, 





ros on which the Stamp Duty of £50 has been Paid. 


Inrants’ Feepixe Borries, Alexander Southwood Stocker, Horsley- 

ion London. —18th January, 1872. 

162. WATERPROOFING LE ATHER, &c., William Robert Lake, Southampton- 
buildings, London.— 18th Januar, ‘4, 1872. 

187. A New Sevr-actinG Macuine, Samuel Richard Smyth, 
House, Bishopsgate-street, London.—20th Jonuary, 18 

349. PREVENTING CANDLES from Gu TTERING, James ‘an Clarke, the 
Common, Ealing, Middlesex.—3rd February, 1872. 

222. IRoN and STEEL, Thomas Callender Hinde, Founhope, near Hereford. 
—24th January, 1872 

241, Pump Pistoxs, Charles John Geneste, Upper Norwood, Surrey.—24th 
January, 1872. 

302. CooLING BLast FURNACE or SMELTING 
Charles Wood, Tees Ironworks, Middlesbrough-on-Tees, 
31st Janvary, 1872. 

199. RemovinG Siac from Briast Furnaces, David Joy, Middlesbrough, 
Yorkshire. --22a/ January, 1872 

202. Motive Power ENG Ines, &c., Andrew Higginson, 
January, 187 

365. Steam Encrnes, Edward Field, Chandos-chambers, Adelphi, London, 
and Francis Michael Cotton, Foulis-terrace, Kensington, London.—ith 
February, 187 

239. Fursirure Castors, John Parry, Manchester.—24th Janvary, 1872 

288. PorTABLE Macyets, Philip William Seymour, Hallsville- a 
Janning Town, Essex.—30th January, 1872. 

293. Drytnc and SuPERHEATING STEAM, Robert Johnson, Bradford, York- 
shire.—31lst January, 1872. 


Patents on which the Stamp Duty of £100 has been Paid. 
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FURNACE SLAG or Scorta, &c., 
Yorkshire. — 





Liverpool. —22nd 


















202. Sewinc Macnines, Alfred Vincent Newton, Chancery-lane, London. 
—20th January, 1868. 
218. THRASHING Macnines, Henry Brinsmead, Ipswich, Suffolk.—21st 


January, 1868. 
191. SuHareinG MALLEABLE MATERIALS, Joseph Davies, 
Smethwick, near Birmingham. —20th Janvary, 1868. 
325. STEAM ENGINES, Wilson Hartnell and Stair Guthric, London.—30th 
January, 1868. 
270. Burninc, Catcrintina, or Roastine Sutruvr, &c., Arthur McDougall, 
Manchester and London, 25th Janvary, 1868. 
278. Hats, Bonnets, &c., George Kellogg, Edward's Hotel, George-street, 
London. —27th Januar: y, 1868. 
408. CERTAIN SEWING MacutNes, George Francis Bradbury and Thomas 
Chadwick, Oldham, Lancz shire. — th February, 1868. 


High Park-road, 











Notices of Intention to Proceed with Patents. 

3143. Orentna and CLeanino Corton, &c., William Clegg, Manchester.— 
14th September, 1874. 

3151. Driving Sewrnc and other Macnixnery, George Henry Smith, 
Finsbury-place, London.—A communication from Joseph Proctor.—15th 
September, 1874. 

3159. Prepartine and CLeantne Hewr, Fiax, &c., 
Brentford. 

3164. VaLves for Pumps, &c., 

London.—16th September, 1874. 

3178. Fiuters, William Edward Newton, Chancery-lane, London. — A 
communication from Josiah Vincent Lavers.—+17th September, 1874. 

3187. a and DrawineG Pens, Leopold Beral Bertram, Regent-strect, 

ondon. 

3194. Merat Boxes for Packtne Sarpines, &c., Francois Lebacq, Poland- 
atreet, London.—18th September, 1874. 








George Cantrell Gibbs, 


Edward Dunning Barker, Bedford-row, 


8203, Cut Natixis, James McDowall, Irvine, N.B. 
3210. CLEANING or CLEARING the Grate Bars of Furnaces, &c., Joseph 





Hirschmann, Highbury Park, North, London.—A communication from 

Wilhelm Philipp. 

3211. Mixinc Susstances, &c., William Charles Crowl, Penryn. 

3214. Dyerxe and CoLourine Fe LT, &c., George Cantrell Gibbs, Brentford. 
—19th September, 1874. 

3222. GaLvanic Batrertes, George Edward Smith, George-street, 

Nottingham. 

. Steam Borers, &c., Stephen Alley, Glasgow, N.B. 

. PuRIFYING SEWAGE WATE RS, James McIntyre, ‘Port Gl: asgow, N.B. 

SINGLE EXPANSIVE CONDENSING Enoines, Henry Percy ‘Holt, Royal 
Insurance-buildings, Leeds. 

3231. Anvit Beps, William Robert Lake, Southampton-buildings, London. 
—A communication from Alonzo Hitchcock. 

3234. Morticine Macuines, Joseph Green and James Green Hirst.— 
September, 1874. 

3249. TuBE-cLEANING and Stoprprna Apparatus, George Ballantine Knott, 
Gateshead-on-Tyne.—22nd September, 1874. 

3266. Preventine INsury to Vessets in CoLtiston at Sea, David de Lara, 
Suffolk-place, Pall Mall, London, and Henry Thomas Sewell, Gerrard- 
street, Soho, London. 

3268. Surps’ ANcnors, &c., James Burns Clark, Graces-alley, Well-strect, 
Wellclose-square. 

3271. Wire Coverine for Securinc the Corks of Borries, &c., Henri 
Adrien Bonneville, Piccadilly, London.—A communication from Jean 
Adrien de Mestre. 

8272. CorkinG Borties, Henri Adrien Bonneville, Piccadilly, London.— 
A communication from Jean Adrien de Mestre. 

3276, BuriaL Vautts and Graves, &c., Thomas Kendall, Shipley, near 
Leeds.—24th September, 1874. 

3282. MeraL Founpers’ Biackina, William Allan, Glasgow, N.B. 

3291. Fotpinc and Pressinc Trimmines, &c., Peter Jensen, Chancery- 
lane, iaunen. —A communication from the Hamburg-American Sewing 

—25th 1874. 
3301. Soon and Sip Hooxs | applicable to Boat LoweERinG, &c., John 
Banting Rogers, Robertsbridge. 
3302. RaiLway Sicnats, Thomas Wright, Glasgow, N.B.—26th September, 
1874. 


3332. Puriryina Sucar Sotvutions, Charles Haughton Gill and George 
Martineau, Christian-street, London.—29th September, 1874. 

3343. CLEANSING and REVIVIFYING ANIMAL CHARCOAL, William Whit- 
thread, Liverpool. —30th September, 1874. 

8390. TELEGRAPHING, Henry Christopher Mance, Magdala-terrace, Manor- 
road, Brockley. 

$392. PRESERVING Woop, Alexander Melville Clark, Chancery-lane, 
London.—A communication from Henri Nicolas Rogé, Edouard Poret, 
Pierre — Baffoy, and Pierre Stanislas Eléonore Dupré. — 3rd 
October, 1874. 











21st 





3401. Empromperinc Macnine, Alexander Melville Clark, Chancery-lane, 
London.— A communication from Francois Michalet and Pascal Bourget? 
—5th October, 1874. 

3420 Exvecrric Batrery, Alexander Melville Clark, Chancery-lane, 
London.—A communication from Joseph Charles Clamond and Ladislas 
Adolphe Gaiffe.—6th October, 1874. 

EXPLOSIVE COMPOUNDS, & amucl Joseph Mackie, 
Westminster, Camille Alphonse Faure, South-road, 
George Trench, Broomfield House, Oare, Faversham. 
1874 

3635. ih YeERs and arrangements for Drawinc 
spinning and doubling all fibres, Thomas Unsworth, Manchester. — 
October, 1874. 

3699. Continvous Rusnine of a Pump, &c., 

Kensington-square, London.— A communication from Jolin E. 
—26th October, 1874. 
3711. Dryinc Lumper, &c., George Woods, Cambridgeport, 





Delahay-strect, 
Faversham, and 
20th October, 
Yarn from the same for 
Francis Henry Hambleton, 
Prunty 


Middlesex, 








Massachusetts, U 27th October, 1874. 

3757. TreaTING ANILINE, &c., Maximilian Zingler, Buckland-crescent, 
Belsize Park, London. 

3758. Varnisnes, &c., for Coatinc Suips’ Borroms, Maximilian Zingler, 


Buckland-crescent, Belsize Park, London. —30th October, 1874. 

3850. SPRIGGED, SpoTTeD, or FicurEp Nets made on the bobbin net or 
twist lace machines, ‘John Burton, De Ligne-street, Radford. — 7¢/ 
November, 1874. 

3865. BrickKMAKING Macuinery, Joseph Brunt, Lawley, 
Alfred White, Crown-buildings, Queen Victoria-street, 
November, 1874. 


William 
th 


and 
Loudon 


3927. InpIcaTING or Recorp1NG the Score in the Game of Bitutarps, €c., 
Alexander Hamilton Colles, Manchester, —_ William Henry Bailey, | 
Albion Works, Salford. - 14th November, 187 

4007. ne of — and Suoes, John W: ey Jone 8, Holloway, London 


21st Nocewbher, 7 
4219. REVERSIB ILE ie et for Boots and Snoers, William Jones 
Northing Box, Manchester.—sth Deceier, 1574. 
4236. AGEING Printep Fasrics, John Thorn, Birkacre, 
December, 1874. 
4261. CrrcuLar Brarpine Macuines, George Frederick James, Salford 
4265. Rartway WHEELS, Richard Norton Allen and Albert Benton Pul 
man, Southampton-buildings, London.—10th December, 1874. 
4283. Lamps, &e., John Henry "Johnson, Lincoln’s-inn-fiel is, 


and Henry 


near Chorley. —t/ 


London.—A 





communication from Robert Hite vw John Morton Sigourney, and 
William Van Vranken Rosa.—12th Decew der. 1S74. 
4332. Tempertnc and ForMine Articies of Steer, &c., Peter Jensen, 





Chane ery-lane, London. — A communication from George Frederick 





Simonds and — Augustus Ferson.—ltth Deceuher, 137 
4388. Cytinpers for Pumps, &c., William Robert Lake, Southampton- 
buildings, London.—A communication from George Fr. Blake. —2] st 


December, 1874. 
for Steam PumrixG Excuses, Frederick Ebenezer Saxby, 





4436, CONDENSERS 
Liverpool. 
4442. CoverinG Loaves of SuGAR to protect the same from damage and 











waste, Edward Pulsford, Hull.—24th December, 1874. 

4452 TReaTI + Owy and Farry Matters, &c —— se William Bentley, 
+ lesen Park-road, Surrey.—2s8th Decem ber, 1s74 

4489. Propucinec and st STAINING PRESSURE, William Anderson, South- 
wark-street, re irk, Surrey. 

4490. CENTRIFU Pumps, Willi: um Anderson, Southwark-street, South- 
wark, Surrey. “Slat December, UST 

10. Rairway Brake, William "Robert Foster, Grange-road, Bermondsey, 
Surrey. 

17. STEAM Enarnes, Immer Fielden, Glasgow, N + lat Jonvary, S75 

52. Supstiture for Woop, &c., Maurice Gandy, Liverpool. —tith Jonvary, 






62. Jacgvarps, Richard Baker, Nottingham.—7th Jenvary, 187 

73. Movipine Bricks, Tires, &c., Thomas Whittaker and Jo a Dux- 
bury, Accrington, and John Clayton, Burnley. 

74. DistrisuTinc Type, Robert Winder, Bolton 

9. Exaines worked by Hor Gases, Matthew 
Park, Oxford.—l1th Janvery, 1875. 

Cement, John Carrington Sellars, Birkenhead 





Sth Jonvary, U875 


Piers Watt Boulton, Tew 


112. 

115. Knitrinc Hats, Caps, &c., Alexander Melville Clark, Chancery-lane, 
London.—A cominunicé ation from Almet Reed and Bartley Thomas 
Mulligan.—12th Janveary, 187! 

135. Purtryine Coat Gas, iSoney Young Darracott Scott, Ealing.—15¢/ 
January, US75. } 

188. Manuracturtnc Casks, George Thornley and Thomas Buxton, 


Burton-upon-Trent.—Is8th January, 1875 





All persons having an interest in opposing any one of such applications | 
should leave particulars in writing of their objec tions to such applications | 
at the office of the Commissioners of Patents within twenty-one days of | 

| 
} 


its date. 


List of Specifications zard January cus the week ending 




















January, 187 | 
1857, 6d.; 1882, 8d.; + 10d.; 1934, 38. 10d; 1940, Sd.; 1941, 10d.; | 
1950, 1s. 6d.; 1952, 6d.; 1905, 6d: 1974, 8d.; 1976, 1s. 2d.; 1983, 1s. 2d. ; | 
1985, 8d.; 1 1998, 6d., 3008, 8d.; 2013, 1s.; 2014, 10d.; a. 1s. * 2022, | 
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8d.; 2052, ‘Vs. 2057, 1s.; 2058, 64.5 2061, 6d.; 2063, ad; ae 4d); Sods, 1s.; | 
2069, 4d.; 2070, 4d.; 2072, 28. ‘6d.; 2073, 4.3 2075, 6d.; , 4d; 2079, 4d.; | 
20K2, 4d.; 2084, 4d.: 2085, Is.; 2086, 4d.;-2087, 4d.; 2088, 8d.; 2089, 4d.: | 
2090, 1s.; 2091, 4d.; 2092, 4d.; 2093. 10d.; 2094, 4d.; 2095, 4d.; 2096, 10d.; 
2097, 1s.; 2098, 1s, 6d.; 2099, 4d.; 2101, 18. 


2115, 4d.; 2117, 


2d.; 2102, 4d.; 2103, 10d.; 2105, |t 
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6d ; 2125, 10d.; 21 2135, 4d.; 2136, | 
d.; 2137, 10d.; 2141, 10d.;_ ; 2146, ‘lod.; 2147, "10d. ; 2148, } 

10d.; 2149, 4d.; 2151, 6d. 2168, 4d.; 2178, 1s.; 2187, 
4d.; 2195, ‘6d ; 2198, "ed. > bd 3 ‘3932, ‘8d; ; 2257, 8d.; 2280, 8d. 2, 8d.; 





6d.; 3677, 6d.; | 


2313, 8d.: 2372, 10d.; le 2380, 8.5 +3 8517, 6d.; 3620, 6d.; ‘3644, 


3678, 6d.; 3779, 8d. 


* Specifications will be forwarded by post from the Patent-office on | 
wales of the amount of price and _— age. Sums exceeding Is. must be 
remitted by Post-office Order, made payable at the Post-office, 5, High | | 
Holborn, to Mr. Bennet Woodcroft, her Majesty's Patent-office, South- | 
ampton-buildings, Chancery-lane, London. 





ABSTRACTS 


2466. Disinrectinc WATER-CLOSETs, 
born. —Dated 15th July, 1874. 

The apparatus consists of a cylindrical or other shaped recipient con- | 
taining a fluid disinfectant of some sert, Hart's for example; it is screwed 
down to flooring by passing a metal collar over it, which rests on a rim of 
the recipient, which is of earthenware or other substance and is arranged 
beneath the closet seat. The action of the apparatus is as follows: On 
drawing up the closet handle a rod in connection with it also draws up a 
piston which moves up and down a glass-lined cylinder arranged inside the 
recipient, the effect of this upward movement is to admit the fluid dis- 
infectant into the internal cylinder, and by the descent of the closet 
handle a like motion is imparted to the piston, which is of gutta-percha 
or other substance, and the pressure exercised by the piston in its descent 
forces the fluid from the cylinder up a tube or pipe in direct communica- 
tion with the closet pan in suchwise that the fluid mingles with the 
trapping water, remaining in the pan after the flushing of the closet. 
The same principle is applicable to closets where the seat is made to 
depress for flushing the closet; and in the case of urinals a board is | 
made to actuate the piston by depression. The apparatus is valveless. 
2505. Traction Sprincs ror Venicies, C. D. Abel, Southampton-build- 

ings, London.—A communication from L. Fehrmann, Potsdam.—Dated 
17th July, 1874. 

This invention relates to traction springs to be interposed between the 
ends of the traces and the part of the vehicle to which they are usually 
attached in order to lessen the shocks on the horses consequent on un- 
evennesses of the road. The traction spring consists of a metal tube 
closed at one end, and having an opening at the other end through which 
enters a rod having a head at its inner end and a hook at the outer end, 
by which it is attached to the trace. Between the head on the rod and a 
shoulder at the end of the tube is placed a caoutchouc tube, or a series of 
caoutchouc dises, or a steel spring, which is compressed when a tension 
is put on the rod by the pull of the horse. On the closed end of the 
metal tube is fixed a hook or eye by which the traction spring is attached 
to the vehicle, or the metal tube or casing is fixed rigidly to the splinter 
bar by means of a screw bolt For attaching the traces to the traction 
spring in such a manner that they may be readily released therefrom, the 
outer end of the rod of the spring is cranked, terminating in a vertical 
pin on which is fitted a loose socket to which ‘the traces are attached ; 
spring is fixed to the pin which presses against the socket so as to keep it 
in its place, but which yields readily so as to allow the socket to slip off, 
when the trace is kicked in an upward direction by the horse. Or the 
so is formed with a nose overhanging the socket, so that this can only 

released from the pin by the driver by pulling the socket laterally 
against the action of the spring. 
2526. APPARATUS FOR THE COMBUSTION OF AIR AND Gas FoR HEATING 
Purposes, B. Van der Straten, Antwerp.—Dated 18th July, 1874. 


OF SPECIFICATIONS. | 


Hol- 





&c., H. £. Jones, Ely-place, 








The object « of this invention is to substitute a hew combustible produced 
by the of the lest quantity of gas mixed by 





Z2ad | 


| 2410. 


a mechanical process with the oxygen of the air in lieu of other more 
costly fuel for heating purposes, and this invention will be peculiarly 
useful in places where gas is used for lighting. 

2639. Sova axp Porasn, J. H. Johnson, Lincola’s-inn-fields 
nication from H. Gruneberg aad J. Vorater, Kalk.- 
1874 

This invention relates to the manufacture of soda and potash, and con- 
sists in causing superheated steam to pass over a mixture of common salt 

and alumina or hydrated alumina if soda is to be produced, and over a 

| mixture of chloride of potassium and alumina or hydrated alumina if 

potash is to be produced, the same being maintained at a high tem- 
| perature. 

| 3474. Looms ror AND OTHER MACTIINES For 

| F. HW. Zigler, Manchester.— Dated Oth October, WTA 

| This invention consists in adapting to looms sizing machines and other 
| machines requiring such devices, a positive taking-up and lifting-off 

| motion, so that the yarn or warp beams may have imparted to them a 

positive motion of an extent depending upon the decreasing or increasing 
| diameter of the beam to which the gearing suitable to produce such 
motions is applied. 
24. Pianos, W. KR. Miller, Baltimore, U.S.—Dated 2nd January, 1875. 
| This invention has for its object ted dae the conductivity of sound in 
legs of pianos and other similar musical instruments, and to this end the 

| nature of this invention consists, First, in the interposition of an insulator 
or non-conductor of sound between the top of the leg and the piano-case. 
Secondly, in various modes of arranging such insulator or non-conductor 
of sound. 


A commu- 


—Dated 2th July, 


S1zine Prerarine Wart 


27. _ ACHING IN ScnOoLs, G Hese!tine, Southampton-buildings, London 
A com veation Jron M. MeVicar, Potelawm, US, and D. H. 
4 Vie Mon Dated 2ad Janvaru, S75. 





| 
| “ 
| This invention re ols ites to improvements in apparatus for teaching in 
| schools, and it consists in a frame having a suitable opening through its 
centre for exposing cards or objects to view, upon each side of which are 
arranged a set of independent slide-bars which can be so arranged that 
either set will entirely or partially hide the object or card from view 
Sliding in grovves beac k of this opening and two sets of slide-bars isa 
| card-frame made of slats with spaces between them. An object frame 
also composed of slats with spaces between them is used independently, 
or is attached to the main frame 
75. Sarety Lamps, BE. Bdirerds, Southampton-buildings, Loadoa.—A co 
munication Jrom A. B. Boullenot, sen., Pavix.— Dated 8th Qs y, IST 
This invention consists in replacing the Davy or safety lamps ordinarily 
used in mines containing fire-damp by improved lamps supplied with air 
from outside the mine. For this purpose a fixed pipe or pipes is con- 
ducted down the mine, and branches trem it are led into all the workings. 
Compressed air is forced down the pipe by means of air purnps worked at 
| the surface, and the improved lamps are screwed to the air-pipes where 
necessary by means of couplings and straight or elbow-pipes provided 
with stopeocks, The improved lamp consists, First, of a metal air-vessel 
| which receives the compressed air, and into the upper part of which an 
| oil vessel drops, fitted with a burner, and a wick (either flat or tubular) 
| which can be raised or lowered by means of a knob outside the lam) 
| This knob can be disconnected from the oil vessel when it is required to 
| remove the latter. Above the air vessel is cemented a tube or cylinder 
| of glass or crystal, the upper end of which has fitted round it a metal 
| ring carrying a cover tormed of two pieces of wire gauze a short distance 
| apart. The glass cylinder is protected by a cage of sufficiently strony 
metal bars. A reflector is provided carried by a ring fitting round the 
air chamber and movable into any desired position. Through the centre 
gauze cover an opening is left which can be closed by a st: ypper, 
and through this opening a light can be introduced consis ting of a tube 
or sheath containing an inner spring clip, which can be raised or lowered 
by a ring or handle at the top of the tube from outside the lamp. This 
spring clip carries a match, which can be ignited by rubbing its end upon 
a rough surface preparea for the purpose at the top of the oil vessel 
| When the match is ignited the lamp-wick is lighted from it, and the 
match is then extinguished by drawing the spring-clip into the tube, 
which can then be removed from the lamp, the opening in the cover 
being closed by its stopper, and the lamp will then continue burning 
| long as the supply of oil and of air continues. A valve may be provic Sa i 
in the cover. When necessary this improved lamp may be screwed to a 
portable receiver of compressed air or oxygen, instead of to a fixed air- 
pipe. 
| 340s Kitcnener, J. C 
74 





wit, Brompton-voad, London Deted Oth Jel 

The inventor arranges an opening in a series of small « pening 8 leading 
into a large one at the upper part of a close grate or range, by which a 
supply of air can be caused to pass down the back or the ’ sides of the 
range, to feed the fire from the back or the side portions, instead of 
having a portion of the front open or providing it with front bottom 
apertures, as at present. By this means the air to feed the furnace is 
admitted to the fire in a heated state, and is better prepared to assist the 
combustion of the fuel, and also to economise it. 
2407. Sarery Arraratvs ror Tramway Cars, &c., A. Boi 

Dated Oth July, WTA 

This invention consists in covering or enclosing, entirely or partially, 
by one or more guards or safety apparatus, the wheels of tramway ¢ rs 
and other vehicles, and the space between the frame of such vehicles 
and the rails, to prevent accidents to passengers or others falling or being 
thrown down in the path of the said vehicle. The said guard or safety 
apparatus consists of a shield of sheet metal or a grating of iron or other 
bars, or a trellis or network of wire or other material, afixed to a metal 
or other frame shaped for the purpose. The guard or safety apparatus is 


&, Brussels 


| mounted upon or suspended to the axles of the wheels, or by preference 


o the axle boxes of the said wheels, in which latter case the axle boxes 
are provided with friction rollers, grooved or flanged, upon which vertical 
slides or slots in the guard frame fit, so as to allow a certain amount of 
play below the lower rollers. If preferred, the friction rollers may be 
mounted on the guard frame, and the slots or slides made in or on the 
axle boxes or sliding pieces on the axle boxes, or on the guard frame, 
may work in slides in the guard frame or axle box, or the frame may be 
connected to eaeh of the axle boxes by rods adjuster das in an ordinary 
link motion. The lower edge of the guard is wrovided with wheels, 
and wpertures closed by doors may be made in different parts of the said 
guard 


| 2408 Treatinc Waste Water, S. Hallsrorth, Armley, and R. Bailes, 
Leeds.—Dated Oth July, US7A. 
The employment of bisulphide of iron, or sulphuric acid and iron, 


or sulphuric acid and mother liquor from the crystallisation of copperas, 

for effecting the sediment of the impurities after agitation. 

ReGISTERING Passencers, B. Waterhouse, Pendleton.—Dated oth 
July, 1874. 

The apparatus acts by means of a step or platform, upon which each 
person to be registered is compelled to step on entering the vehicle or 
place, the said step or platform being supported by a spring or springs 

and attached to a frame or parallel levers, connected with suitable count- 
ing or registering apparatus. 

2411. Heatine, PickLiIne, AND SwiLuinc THE PLATES oF 
Piate, KR. Taylor, Llaatrissant.—Dated Oth July, UST4 

The specification of this invention describes passing the plates by 
means of endless bands first through a chamber in which they are 
heated by steam or hot air or water, and thence through two other 
pots or vessels containing respectively sulphuric acid and water, and 
pure water. 

2413. Rearine anp Mowino Macnines, A. Roberts and W. 
Shepield.— Dated 9th July, 1874. 

The essential features of this invention consist in attaching the whole 
of the bottom cutters to a bar, and adapting the fingers and finger beam 
thereto in such a manner as to obtain a better adjustment of such bottom 
cutters, and to facilitate their removal, sharpening, and replacement 


, 


IRoN FOR Tin 


Wigfull, 


| without the aid of skilled labour. 


2414. Boots anp Snoes, D. Mills, Brooklyn.—Partly a communication 
Srom C. Goodyear, New York.—Dated 9th July, 1874. 

This invention relates, First, to a novel method of lasting the uppers 
to the insoles of boots or shoes ‘previous to such insoles having the outsoles 
sewn on by what is known as the Blake sole sewing machine, or any 
other mechanism for the like purpose. The improvements consist in 
lasting the boot or shoe in such a manner as to prevent any nails or 
tacks being left between the insole and outsole when the boot or shoe is 
finished. This invention relates, Secondly, to improvements in 
machinery for sewing turned work and welts, which consist in the 
employment of a feed awl in combination with a channel gauge opera- 
ting in the inside channel, which in this case are mounted concentrically 
with each other, to feed the work and release the needle of a portion of 
the strain and also give more certainty in the hold taken by the needle 
This invention relates, Thirdly, to improvements in the machine for 
moulding the edges of soles, for which letters patent were granted 
May 31st, 1373, No. 1965, and consists in placing the fulcrum of the bottom 
lever on a line, or nearly so, with the bottom surface of the top presser 
roller, and in the employment of two gauges instead of one for holding 
the edge of the sole in its proper position in reference to the said presser 
roller. This invention relates, Fourthly, to improvements in the 
machinery for sewing boots and shoes, for which letters patent were 
granted October 28th, 1871, No, 289, and consists in the employ- 
ment of a thin metal shield placed between the spool and the needle stock 
and its several parts, the object of which is to protect the spool from the 
continued jerking caused by the recipocating motion of the needle stock 
and its several : and also in making the hook of the spool case 
adjustable to and from the needle to suit various lengths of stitches. 
2415. Ricorne, Pressine, anp Cuttine Fasrics, W. Mellor, F. Wigzell, 

and J. Poltit, Sower' by Bridge.—Dated 9th July, 1874. 
The object of this invention is the construction ‘ot improved machinery, 
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. Jan. 29, 1875. 
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THE ENGI 








by the use of which the combined operations of rigging, hot and cold 

pressing, and cuttling or folding fabrics may be accomplished on one 

machine. : 

2416. Sewine Macuines, RK. W. Movrelland T. and J. Parkinson, Bradford. 
—Dated 9th July, 1874. , 

This consists in improvements in that class of machines for which letters 
patent were granted to Robert Wilson Morrell, dated 23rd March, 1865, 
No. 819, and the present invention relates to un improved means and 
apparatus for imparting to the forward feed bar and to the lateral or side- 
way feed bar the required movoments, whereby the material being sewn 
or operated upon is ted to, brought under, and held in proper position for 
the needles. 

2417. Rotary Esoine, FE. Kaulbach, Gower-street, London.—Dated 9th 
July, Y874. 

The chief features of novelty that characterise this invention, which is 
aun improvement on the engine described in the specification numbered 
1983, and dated 19th June, 1868, are as follows :—First, all the articu- 
lated parallclograms are dispensed with. Secondly, the blocks or fulera 
ure made movable as well as stationary. Thirdly, the valves which the 
inventor now calls pistons, are reduced in number from eight to four, 
three or two, at will, and are likewise made either movable or stationary. 
Fourthly, the shoulders, otherwise cams, are also reduced, in number, 
from eight to four, and are fixtures. Thus the whole engine is consider- 
ably simplified and improved. 

2420. Sewing Macuines, 7. D. Wenzer, Great Portland-street, London. 
A communication from J. B. McCune, Hamilton, Ontario. -pated Oth 
July, W874. 

Rods and levers in connection with slotted bars under the frame of the 
machine effect the reversing of the feed so as to enable the operator to 
sew forwards or backwards and produce the same length of stitch. 

2422. Courtine Rouiinc Stock, C. A. Wagner, Berlin. —Dated 10th July, 
S74. 

To enable coupling and uncoupling to be effected without the necessity 
of the attendant standing between the carriages, this system comprises 
instead of the worm in the middle of the chain now in use, by which the 
shortening of the coupling is effected, a cross as a link at the centre, 
which gives greater pliancy, and thereby uncoupling by the sudden dash- 
ing together of the carriages is prevented. Instead of a hook being 
iminediately fixed to the axle arm or undercarriage, a versatile cylinder 
is attached containing a worm, by means whereof the hook of a novel 
form, to which a screw is attached, may be worked in and out. The 
cylinder is put in motion by an arrangement of wheels, which may be 
acted upon from outside the rails. The inventor uses a rack for prevent- 
ing the unscrewing of the hook, and also for raising the chain sufticiently 
high that it may drop into the opposite hook, to couple or to lift it out 
of the opposite hook to uncouple the two carriages. The alteration of the 
system hitherto in use, and its combination with the above described 
mechanism, can readily be effected. 

2423. Sarery Sionats ror Rattways, J. S. Farner, Canterbury-voad, 
Kilbura, and BE. Tuer, Old-street, Fiashury.—Dated 10th July, 1874. 

This invention relates to electrical apparatus for controlling from a 
distance railway signals, so that such signals shall move to or remain in 
the danger attitude, except when all attendants at places electrically 
connected with them, as well as the signalmen near them, agree to lower 
them to safety. For this purpose the hand lever-treadle or other instru- 
ment employed for the ordinary working of the signal, or the wire or 
rod connecting it to the signal, is at some convenient point made with a 
separable connection, worked by the armature of an electro-magnet or by 
a remontoir, having a detent worked by such armature, or effected by 
the attraction of iron surfaces, forming polar extensions of electro-magnets, 
the coil of such electro-magnets being connected by conductors to contact 
making and breaking apparatus at a distance. When the electro-magnets 
are rendered active by a current of electricity passed through their coils, 
or when they are rendered inactive by the cessation of a current, the con- 
nection of the signal to its pull is broken, and the signal rises to danger 
in obedience to its counterweight, or remains at danger, the movement 
of the pull being rendered inoperative. Repeating indices are provided 
to show whether the connection to the signal has been broken by the 
electrical action from a distance, and electrical bridges are worked by the 
hand-lever or its spring catch to complete the electrical circuit when it is 
desired to work the signal. 

2426. Tuckers For Sewinc Macuines, 4. Barrett, Piccadilly, London. 
1 communication trom J. Barrett, Buptalo.—Dated 10th July, W874. 

This provisional specification describes an apparatus in which the tuck 
last made is guided along wrong side up in the angle of a shoe (of section ']), 
under which it passes whilst the cloth about to be sewn is bent back 
over a spindle. 

2427. Rovimse on ManuracturisG Wrovent Merat Tuses, H. Moore, 
Old Broad-street, London.—Dated 0th July, 1874. 

This improvement consists in manutacturing the larger sizes of wrought 
metal tubes by first shaping suitable sized sheets of metal into longi- 
tudinal sections, with flanges formed on their outside edges, so when the 
sections are laid together they form a tube, the flanges on the section are 
then heated to a welding heat and passed through suitable shaped rolls 
for welding them together and thereby form a tube. 

2430. Hoipina, Pencuine, ReGIsTERING, AND DELIVERING TICKETS, 
J. H. Small, Bugialo, U.S.—Dated 10th July, 1874, 

This said invention relates to an apparatus formed by the addition of 
new parts to the registering ticket punch described in the specification of 
former letters patent. The present invention is designed to adapt the 
said “ registering ticket punch” to the delivery of tickets from bands, 
strips, or ribbons of paper or other suitable material instead of having 
separatejtickets of card, paper, or the like. 

2432. InpicaTING THE Sprep or Macuinery, ML. A. Wier, Abchurch-lane, 
London,-—Dated th July, 1874. 

The invention consists in the employment of the vortex or hollow pro- 
duced in a liquid when made to rotate more or less rapidly as a means of 
indicating speeds by simple inspection and without reference to a time- 
piece. The position of the bottom or top of the vortex being referred to a 
scale indicates inferentially the speed of the vessel containing the liquid 
or of the machinery or other moving object with which it is connected. 
2433. Woo. anp orner Fisrovs Fetts, A. M. Job, Cannon-street, 

London.-—Dated ith July, 74. 

For the use of carpet, floorcloth, waterproof lining for carriages, making 
travelling-bags, waterproof travelling rugs or carriage aprons, waterproof 
capes and clothing, also bookbinding. 

2434. Cuarcine axnp Drawine Rertorts, S. 1. Warren, Crewe, and P. J. 
Wates, Greenrrich.—Dated 11th July, 874. 

The objects of this invention are, the charging and discharging of gas 
retorts and similar apparatus by machinery in a better manner, and at 
less cost than heretofore. The machine for this purpose consists of a 
stout quadrilateral frame mounted upon wheels, and capable of travelling 
as a whole to and fro in the retort-house, on a line of rails parallel to the 
front of the retorts. Within this frame, regulated by suitable guides, a 
table or framework is placed carrying the scoop and rake, which can be 
raised or lowered at pleasure by means of screws, racks, and pinions, or 
other equivalent mechanical means, a screw being preferred, so that the 
scoop and rake may be brought to the level of the retorts to be operated 
upon. Extending the whole length of this frame are two horizontal 
screws, Which are caused to rotate at a suitable speed, and by so doing to 
push forward ruts to which the charging and discharging tools are fixed, 
thus putting them into the retort to be operated upon. By reversing the 
direction of the rotation of the screws, the nuts and rakes, and scoops, 
are withdrawn. The scoop is fixed to the one nut, and the rake to the 
other, and they may be propelled, or withdrawn, either together or sepa- 

rately. The scoop consists of a steel semi-cylinder of the usual descrip- 
tion, attached to « cylindrical barrel at its back end, which is grasped in 
a collar on the nut. <A second collar is fixed in front upon this cylinder, 
and is threaded to work on a screw upon the cylinder, so that when the 
nut is advanced so that the scoop is within a short distance of its total 
travel, this collar is stopped by suitable means, and the nut continuing to 
advance, the cylinder is caused to make a semi-revolution by means of 
the screw upon it working in the fixed collar, and in so doing to deposit 

the contents of scoop in the retort. In order to obtain a great length of 

hearing between these collars, and yet that the scoop may be turned over 
within a short distance, a second cylinder is placed within the front 
collar which can make a three-quarter revolution before the scoop is acted 

upon. The rake is constructed with a double bar, one working upon a 

fixed fulcrum, giving control over the motion of the rake both in a ver- 

tical and lateral direction. All the motions of the various parts of the 
machine are obtained by means of an endless rope from end to end of the 
retort-house. This rope being brought to bear upon a grooved wheel at 
the top of the machine causes by its friction the shaft attached to the 
wheel to rotate, communication Lom this shaft to the various parts being 
obtained by means of an arrangement of frictional cones and suitable 
bevel wheels. A hopper is also attached to the machine for the purpose 
of holding coal, and delivering it in given quantities into the scoop. 

The delivering apparatus consists of a cylinder partially open at top and 

bottom, the openings being covered by discs, so that the top one being 

open, one of the divisions of the cylinder is filled, and then by making a 

partial revolution of the discs to the other side the coal is dischai lat 

bottom and the opposite side filled, ready to be discharged”) in like 
manner at the next partial revolution ; this is also driven by a pulley 

actuated by the rope. Automatic means are arranged that the motion o' 


machines may be made separately. Any number of machines may be 


driven by the same rope upon either or both sides of the retort-house. 
2435. Sarety Caces, B. 7. Hughes, Chancery-lane, London.—A communi- 
cation Jrom N, Libotte, Gilley.—Dated 11th July, 1874. 

This improved safety apparatus is distinguished from all others by its 
simplicity and facility of construction, for it is not operated as hitherto 
by springs which are susceptible of being relaxed or not acting, but by 
the motion and weight of the cage, that is by all its acting force. 

2439. Treatinc Sewacr Water, A, FE. Schmersahl, Manchester,—Dated 
lth July, 1874. 

The features of novelty in this invention consist in treating sewage 
water and other liquids with a mixture of about two parts diluted 
sulphuric acid and one part of orice acid or with phosho-muriate 
of lime, commonly called bone liquor, or with chloride of manganese, and 
then adding sufficient milk lime to the sewage to nev the acid. 
Besides purifying the liquid, a precipitate is thus formed which may be 
used alone as manure, or be added to other manurial agents in the manu- 
facture of manure. 

2440. Economisine Fvet, F. Jolly, Horwich.—Dated Uth July, 1874. 

This invention consists in certain improved modes of constructing 
boilers, and heating air and supplying it to the furnaces of the same. 
This improvement consists in making boilers with pipes passing through 
the outer shell and into the internal flue containing the furnace ; heated 
air drawn by a fan from the flue leading to the chimney, or from tubes in 
the flue or chimney, is forced by the fan into or above or below the fire 
through the said pipes. 

2441. Motive Power, F. Jenkin, Edinburgh.—Dated Uth July, 1874. 

The fuel engine contains the following parts :-Combustion chamber or 
chambers, displacer or displacers, regenerator or regenerators, cooling 
chamber or chambers, working cylinder or cylinders, compressing air 
cylinder or cylinders, and finally apparatus for introducing fuel into the 
combustion chamber in such manner that as much fuel as is introduced 
into the combustion chamber during one cycle of operations, as for 
instance during one revolution of the crank shaft, shall be consumed 
during that cycle. Hehas named working cylinders and compressing 
cylinders as the simplest form of parts intended to produce the desired 
effect, but any analogous contrivance may be employed. In all forms of 
this invention he uses as the fluid driving the engine the gaseous products 
of combustion. 

2442. Looms, W. Hoggas, Burnley.—Dated Uth July, 1874. 

This relates to the repairing of the crank shaft of looms, and consists 
in turning the worn part true and replacing the metal worn and turned 
away therefrom by bushes or caps. 

2443. Souiraires anv Stuns, J. Jill and J. Cheshire, Birmingham.—Dated 
13th July, 1874. 

This invention consists in uniting the back and front of solitaires by 
means of a hollow shank passing over a pin projecting from the back of 
the front part, forming the axis on which the shank works, which shank 
passes through « corresponding irregular hole in the back shell of the front 
part, and snapping the said hollow shank in position—by turning it a 
quarter turn for that purpose—by the force of an internal flat spring, 
which yields to slight pressure for the disengagement. 

2445. Economisinc Coat or Woop, 7. A. Cochrane, Lillington-street, 
Pimlico. Dated V3th Julu, 1874. y 

The invention consists in placing a plate of iron or other metal or slab 
of fire-clay in an upright or vertical position thereabout, so that the quick 
burning tuel, coal, or wood may be placed on one side to rapidly heat the 
plate, and the slow-burning fuel, c or other earth, &c., may be placed 
on the other side, and thereby cause considerable heat, with nearly half 
the saving of coal or wood. “The clay or other earth when burned or 
partly burned becomes an article of commerce. 

Cee, Tames Sewace, W. A. Lyttle, Hammersmith.—Dated 13th July, 
Se 















The features of novelty are as follows:—First, the utilisation of the 
sedimentary matter or “ sludge,” of sewage in the smelting of iron, the 
carbonaceous matter and the silicates of the sludge being made to serve in 
various w as auxiliary to the fuel and fluxing materials now em- 
ployed. Secondly, the consolidation of the “ duff” or colliery dust of 
coal or the dust of peat charcoal by incorporating sludge with such dust, 
and then making the mixture into lumps for smelting fuel. Thirdly, the 
consolidation in the last-mentioned way of a mixture of crushed iron 
ore, lime, sand, powdered fuel, and sludge, so as to make a conglomerate 
containing in itself all the materials of a smelting furnace charge. 
Fourthly, | the filtration of the effluent water of sewage through a 
** vortex filter,” consisting of charcoai keptin slow movement by a pug 
millarrangement. Fifthly, the recovery of ammoniacal liquor from the 
exhausted charcoal of this filter by coking. Sixthly, the use of the 
charcoal in the first instance for filtering the drinking water suppplied to 
a town before such charcoal is used for sewage purposes. 

2449. Po.isuinc aNp SurFAciNG Buttons, H. Tylor, Queen-street, London. 
—Dated 13th July, 1874. 

A series of brushes are arranged in the interior of a revolving vessel, so 
that they project towards the axis; other brushes upa drum revolve 
within it. The buttons to be polished are placed within the vessel, 
which is then caused to revolve rapidly. * 

2450. Recoverinc CARBONATE OF AMMONIA FROM SewacGeE, I. Y¥. D. 
Scott, Ealing.—Dated 13th July, 1874. 

The patentee commences operations as a ready means of arriving at the 
compound required by employing calcined magnesite or magnesia pro- 
duced in any other way, to which has been added such a quantity only of 
phosphoric acid or soluble phosphate, or phosphate dissolved in mineral 
acids, as will leave magnesia in considerable excess. 

2451. Antisertic Fertitiser, W. E. Newton, Chancery-lane.—A con- 
—_ Jrom R. A, Cheseborough, New York.—Dated 13th July, 
S74. 

The invention consists of a new antiseptic fertiliser, composed in part 
orin a whole of a combination of bone black and hydrocarbon oil. 
2452. Warer-PRESSURE ENGINES AND HypRAULIC MACHINERY, W. Perch 

and P. Higgs, Cardigf.—Dated 14th July, 1874. 

This invention has for its object the obtaining of increased power in 
water-pressure engines and hydraulic machinery wherein pistons or rams 
are essential, and consists in constructing the pistons or rams of such 
engines or presses, so as to present a maximum surface to the liquid 
under pressure, This is accomplished by making the acting surface of 
the said pistons or rams in the form of a cone, or of a double or re-entrant 
cone, or of a paraboloid, or of such other mathematical solid as shall give 
the desired maximum surface. 

2453. Action anv Toucn oF Pranorortes, F. H. Whiteman, Devonshire- 
street, Queen-square, Bloomsbury.—Doted 14th July, 1874. 

This invention consists in the substitution of vulcanised and mineralised 
india-rubber for the felt, baize, or other material hitherto employed for 
the following parts, viz.:—The hopper, front, balance and back rails of 
key frame, damper rail, and hammer rest ; also the employment of an 
india-rubber spring beneath each key to act against the balance pin. The 
india-rubber wherever used to be used either plain or, in preference, with 
one or both of its surfaces corrugated or dentated, or formed into ridges, 
points, or prominences, 

2454. Deposition or Copper, NICKEL, BRASS, AND OTHER METAL UPON 
Iron, STEEL, AND Cast Metat, J. Unicin, H. J. Brook, and EB. G. Draper, 
Shefield.—Dated 14th July, 1874. 

This invention relates to and consists in the use of certain metallic sub- 
stances to be used either separately or combined, which when deposited 
upon iron, steel, or cast metal, will to a considerable extent preserve 
them from the rust and decay produced by the action of the atmosphere 
or of water, either salt or fresh. The inventors deposit upon iron, steel, 
or cast metal, lead, tin, zinc, and antimony in a molten state either sepa- 
rately or combined. Then upon these substances they deposit with a 
sulphate or cyanide solution, copper, brass, or nickel by the aid of elec- 
tricity. Either sulphate or cyanide solutions may be used, but they 
prefer the double sulphate. 

2455. Examininc Merauuic Snarts, &c., ror Fraws, R. B. Handyside 
and 8. Alley, Glasgow.—Dated 14th July, 1874. 

This invention consists in applying a stethoscope in a special manner 
to judge by sound of the internal d or d of the shaft 
or other piece. 

2456. Crusuinc anp Repucina to Powper Baryta, Cocoa, REFINED 
yg - F. Cole, Victoria Park-road, South Hackney.—Dated 14th 

uly, 1544. 

The rollers used in this machine being furnished with knives, scrapers, 
and combs, will prevent any clogging, and by the action of the seive, 
which is attached to the hine, the subst perated upon is 
reduced to an impalpable powder, a desideratum which has not hitherto 
been obtained. 
om oe FAN FoR CARRIAGES, &C., J. F. Molony, Omagh.—Dated 14th 

uly, 1874, 

This invention consists in supplying cool air to closed up vehicles, ships’ 
cabins, or other compartments by means of a self-acting rotary fan worked 
direct from the carriage axle or other moving power. 

2458. Cop-tiver On, W. R. Lake, Southampton-buildings, London.—A 
communication Jrom J. G. Hava, New Orleans.—Dated 14th July, 1874. 

The said invention consists in a solution of trivasic phosphate of lime 
in cod liver oil by passing a current of carbonic acid gas in a mixture of 

lati trivasic phosphate of lime and cod liver oil under different 


















the scoop or rake may be reversed. Instead of the elevating arrang t. 
one or more scoops and rakes may be used, or the charging and drawing 





’ The words ‘‘at bottom and the opposite side filled, ready to be 
discharged,” are found in the copy of the abridgment delivered by the 
1¢ Original abridgment. 4 


applicants, but do not appear in t 





degrees of pressure, 
2459. Screw-cuttina Macuines, J. H. Johnson, Lincolan’s-inn-fields,—A 
communication Jrom C. Sellers, Philadelphia.—Dated 14th July, 1874. 
This invention has for its object, First, the actuating of the opening 
mechanism of the dies of screw-cutting or bolt-threading machines auto- 








matically, when the bolt has been threaded a proper distance from the 

int. Secondly, the providing means for causing a current of lubricating 

Ruid to pass through the revolving dies in the direction — to the 
motion of the bolt, entering the dies so as to wash out the chips, to lubri- 
cate the cutting edges, and to keep the dies cool. Thirdly, the providing 
means of regulating the supply of the fluid from a pump to the parts of 
the machine requiring it, as in threading bolts or in tapping nuts, and 
controlling or directing the force of the current so as to msure the per- 
formance of these objects. The First part of the invention is applicable 
to that class of screw-cutting or bolt-threading machines in which re- 
volving dies open to liberate the bolt when cut, and consists in providing 
an adjustable stop in the centre of a hollow spindle to be pressed against 
by the end of the bolt, which is in course of being threaded, and by suit- 
able devices to actuate the opening machinery and liberate the bolt at the 
required time. The invention relates, Secondly, to the same class of ma- 
chines, and consists in utilising the levers and devices required for the 
stop motion as a means of conveying fluid to the back of the hollow 
spindle, and thus causing the flow of liquid from within, outward for the 
purpose of washing out the chips which otherwise tend to clog up the 
cutting parts. The invention consists, Thirdly, in arranging the pump 
which supplies the liquid with an overtlow valve, so that with a constant 
amount of delivery by the pump, such quantity of the liquid as may be 
required can be directed to the parts requiring Imbrication. 

2461. Treatinc Sewacr, W. Spence, Quality-court, Chancery-lane.—A 
communication from B. 8. J. Forgeois and V. L. Claye, Paria.—Dated 
14th July, 1874. . 

The liquid sewage and fecal matter are passed without filtration into a 
series of receptacles placed at successively lower levels, in which recep- 
tacles the material, after being mixed with acid and well stirred, is 
gradually dried. The product is a material containing in a fixed but 
soluble state all the azote and phosphorus contained in the original 
matter, but retaining the richest ingredients for manure. 

2462. Exvecrric Barrertes, 4. V. Newton, Chancery-lane.—A communica- 
tion from G. L. Leclanché, Paris.—Dated lath July, 1874. 

This invention relates to the agglomeration by hydraulic or other 
pressure of sclid depolarisiug mixtures now used in electric batteries so 
as to obtain agglomerated solids having sufficient conductivity to render 
the use of porous diaphragms or vessels unnecessary, 

2463. Damernc on Wettinc Parer For Printine, W. EF. Newton, 
Chanceru-lane.—A communication Jrom R. M. Hoe, New York.—Dated 
14th July, 1874. ; 

The object of this invention is to facilitate the damping of paper 
previous to printing thereon, and is intended to be employed more 
particularly for damping paper for newspaper printing. For this purpose 
the paper to be damped is enclosed in an air-tight vessel when steain is 
admitted therein in order te drive out the air, and after the steam is con- 
densed a quantity of water is run into the vessel which will quickly 
percolate the paper and thoroughly dampen it. 

2460. Macutvery ror Benpinc Timber, J. U. Rothwell, Rochdale.— Dated 
14th July, 1874. : ; 

This invention consists in bending timber by the action of rollers in 
conjunction with a template. 

2467. DeracuabLe Soe FoR Bours anv SHors, H. B. Fox, Oxton.—Dated 
ith July, 1874. 

This invention consists of a sole of suitable material which is made of 
breadth just within the width of the ordinary sole of the wearer's boot, 
shoe, or other foot covering. This sole has provided at the toe a cap for 
securing the front of the sole to the beot or shoe. The sole is 
carried under the instep and terminates at the commencement of the 
heel of the boot or shoc. The sole is provided with two lappets having 
strings, or a strap and buckle, or an elastic band for securing the sole to 
the instep by passing the same round the mstep. The sole is also pro- 
vided with a heel strap of elastic, or a strap and buckle, or other suitable 
contrivance, which passes round the wearer's heel to keep the sole in 
position. 

2468. Sincemnc Yarns, 8S. Warburton, Peadleton.—Dated Lith July, 1874. 

An apparatus constructed according to this invention consists of a 
hollow tube in the form of aT. The lower or vertical piece is left open 
at the bottom for the admission of atmospheric air. The transverse or 
cross piece is perforated on the top neareach end. These perforations are 
covered with circlets or sleeves of fine brass or other wire gauze. The 
ends of the transverse or cross pieces are closed by means of suitable 
plugs. Each of the plugs is fitted with a rest of V or other suitable shape, 
to guide the yarn over the burners. The vertical tube is placed over 
an ordinary gas pipe, which extends slightly above perforations in 
the vertical tube, aud which is provided with a tap for regulating the 
supply of gas. 

2469. Looms ror Weavine, J. Greenwood, Bradyord, and 8. Bale, 
Halifax.—Dated 1ith July, 1874. z 

The employment of one or more pair of fluted, grooved, or plain rollers 
through which the warp passes. These rollers are connected to and 
driven by train of gearing from the picking shaft or crank shaft of the 
loom. 

2470. Bricks anp Tites, W. 7. Holland, Llanelly.—Dated 15th July, 
1874. 

White granite and other earthenwares made from white clays and 
ground calcined flint in combination with fusible stone and clay or 
mucilage make white glazed bricks. Means for producing coloured or 
glazed surfaces are described, also an open opaque glaze. Inlaid or 
mosaic tiles and bricks are also made by this invention from white and 
coloured earthenware. Various modes are described for making these 
tiles, also for ornamenting them. Dinas bricks are made from ordinary 
material and highly silicious (Brynamman) clay. Refractory dusting 
powder for fire-bricks and cement is also described, also the vitrifying of 
the surfaces of terra-cotta goods, and a salt glazing. 


2471. UmBre.Las AND ParRasoLs, J. E. Boyce and H. J. Hobday, Birming- 
ham.—Dated 15th July, 1874. 

This invention consists of the following improvements in fastening the 
umbrella or parasol in its open and closed positions and for liberating 
the runner of the umbrella or parasol, preparatory to opening or 
closing the umbrella or parasol. To the side of a slot in the runner 
a plate is hinged the said plate being pressed to the runner by a spring, 
a short lever or thumb plate seg | used for raising the hinged plate from 
the slot. Inthe middle of the hinged plate isa notch which engages 
with one or other of two studs or pins on the stock of the umbrella or 
parasol. When the runner is depressed or raised on the stick for closing 
or opening the umbrella, the pin on the stick enters the slot in the barrel, 
and bearing against an incline on the hinged plate, raises the said plate, 
but when the notch in the plate comes over the pin, the said plate snaps 
by the action of its spring upon the pin, and fastens the umbrella in its 
closed position. By pressing on the lever or thumb plate, the hinged 
plate may be disengaged from the pin, and the umbrella may be opened 
or closed. Instead of a hinged plate two hinged arms at each end of the 
runner may be used. 


2472. Drepornc Apparatus, J. H. Johnson, Lincoln's-inn-felds,—A 
communication from A. Couvreux, Paris.— Dated 1ith July, 1874. 

The essential features of this invention consist, First, in the applica- 
tion of a movable bottom and back to the interior of the brackets. 
Secondly, in the employment of rotating screw blades or helices for 
dividing the materials and projecting them along the tray; also in 
admitting water under pressure underneath the materials in the tray. 
The main object of the invention is to prevent the adhesion of clayey 
materials to the surfaces with which they come into contact, and to 
facilitate their discharge. 

2473. WARNING SHIPS OF THEIR APPROACH TO SHALLOW AND DANGEROUS 
Waters, J. F. Molony, Omagh.—Dated 1ith July, 1874. 

This invention ists of a ding rod attached to one or more 
of the masts of ships, being let down through the centre of the 
hull to any required depth below the kcel in connection with guys and 
suitable tackle for giving an alarm on touching the land. 


24°74. Sream Encines, £. Field, Chandos-chambers, Adelphi, and F. M. 
Cotton, Foulis-terrace, Kensington.— Dated sth July, 1874. 

This invention has reference more especially to engines of the class 
described in specification No. 365, of 1872, when constructed with piston 
valves, and relates tu, First, arresting the travel of the piston valves by 
admitting behind them steam of the same pressure as that by which 
they are being impelled. Secondly, arranging piston valves to close 
against suitable seats or facings in the valve casing on the completion of 
each stroke. Thirdly, throttling the steam passing from the ‘h-pres- 
sure cylinder into the low-pressure cylinder during the earlier portion of 
each stroke. Fourthly, adapting the aforesaid patent engines to work 
on the double expansion principle so as to expand in the high-pressure 
cylinder as well as in the low-pressure cylinder. Fifthly, parts of the 
invention are applicable to engines of other kinds than those above 
mention 
2477. Looms, J. 8. Cooke, W. Irving, and F. Howarth, Liversedge.—Dated 

15th July, 1874. 

This invention relates, First, to means or apparatus for raising or 
lowering the shutttle boxes, in looms wherein change shuttles are re- 
qu Secondly, to means or apparatus for ——— the loom when a 
shuttle does not box re ape A Thirdly, to means for disconnecting the 
picking apparatus to allow of two or more picks being made from one end 
of the loom, or if required to render both picking motions inoperative. 
2478. TreLecRAPHIC SIGNALLING InsTRUMENTS, WW. H. Davies and F. H. 

W. Higgins, Cornh#l.—Dated 15th July, 1874. 

The calls are made by the interruption of a current which is always 
kept flowing through the line and instruments in its circuit. Every 
interruption by releasing the armature of a relay is recorded upon the 
tape of an instantaneous self-starting Morse register. A number of con- 
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tact breaking dises are used, one for.each signal. Upon depressing a 
key, a spring is wound by a pawl engaging the tooth of a wheel until a 
projection from the paw] strikes against a fixed pin in the frame of the 
instrument ; the continued upward movement of the end of the key lever 
lifts it out of the tooth and releases the train of wheels and revolves the 
contact breaking discs once. The keys are placed radially, the ends of 
the levérs converge to within a short distance of an upright axle which 
carries an eccentric. To this axle is attached the circuit changing piece 
or pointer which connects the different contact springs to the line. 
2479. Srixninc anp TwistTiInc Fiprous Supstances, A. M. Clark, 
Chancery-lane.—A communication from J. J. Bourcart, Paris. —Dated 1ith 
July, 1874. . 

The improvements relate to the spindles of continuous spinning frames, 
and consist, First, in the mode of winding and twisting the yarn by a 
tlyer which is loose on its spindle and rests on the copping rail. Secondly, 
in making the spindle of fluted form at its — part, to facilitate the 
removal of the cop. Thirdly, in the method of removing the cop from the 
spindle beneath the rail without detaching the thread from the eye of the 
flyer. 

2486. Srorrers ror Botries, 7. Coad, St. Clement's.—Dated 16th July, 


This invention consists of a peculiar combined internal stopper and dis- 
charge cock for bottles containing aerated liquids. The said stopper by 
being forced a short distance only inside the bottle, allowing of the free 
discharge of the contents or any portion thereof, through a lateral dis- 
charge opening in the stem of the stopper itself, which stem is in no case 
forced into the liquid when opening the bottle, as is the case with most 
internal stopper arrangements. 

2488. Recenerator Furnaces, C. D. Abel, 
Chancery-lane.—A communication from M. Foster, Alleghenny. 
l6th July, 1874. 

This invention relates more particularly to regenerators wherein the 
products of combustion pass continuously through tubes against the 
outer surface of which the air and gas to be heated pass, and consists, 
First, in providing a reticulated barrier or checkwork between the regenc- 
rator and the downtake or flue leading from the hearth for the purpose of 
absorbing a portion of the heat from the products of combustion before 
entering the regenerator. Secondly, in making the apertures in such 
barrier increase in number or size in the line of retreat of the flame, 
Thirdly, in providing stoppered air-holes opposite the barrier for the ad- 
mission of air in order to reduce the temperature of the products of com- 
bustion ; and Fourthly, in applying such stoppered apertures for the ad- 
mission of air to regenerator furnaces that are not provided with the 
before-mentioned barrier. 

2494. ArtiriciaL Fuet, Rk. K. Aitchison, Redear.—Dated lth July, 1874, 

In carrying out this invention the inventor makes use of peat as the 
basis of his fuel, and combines therewith charcoal and the chlorides of 
calcium and sodium, which will combine with the phosphorus, sulphur, 
and other impurities contained in the ore, or which may be found mixed 
with the iron. 

2496. Puriryine anv Fivtertnc Water, W. L. Wise, Chondos-chambers, 
Adelphi.—A communication Jrom A, Le Tellier, Brussels.--Dated 16th 
July, 1874. 

This invention relates to apparatus for the treatment of water hydro- 
metrically. For this purpose the water is first caused to pass through a 
purifying apparatus provided with suitable introducing arrangements, 
and wherein the water is treated by suitable chemicals ; thence the water 
is injected into a filter consisting of a vessel containing a number of com- 
ee tiltering cylinders, each composed of a metal tube perforated with 
10les for a part of its length, and surrounded by washers or layers of felt 
or other filtering material compressed between ee by means of screws. 
The filtered water collects in a lower chamber of the filter, whence it may 
be withdrawn as required. 

2512. Coxe Ovens, J. H. Johnson, Lincoln's-inn-flelds.—A communication 
Jrom A, Gobiet, Seraing.—Dated lith July, 1874. 

This invention relates to coke ovens constructed on the principle of 
what are known as muffle furnaces, and consists essentially in a peculiar 
arrangement of the flues and other parts of the oven, whereby the 
emission of smoke during the operation of coking and the consequent in- 
convenience and annoyance to the neighbourhood in which the ovens are 
erected are entirely obviated. 

2514. Furnace aNnp SUPERHEATING APPARATUS FOR SMELTING METALS 
IN CRUCIBLES, &c., W. EB. Gedge, Wellington-street, Strand, London.—A 
communication Jrom Lepet, sils ainé, fréves, and Co., Paris. —Dated 18th 
July, 1874. : 

This invention relates to improvements in the furnaces used in the 
manufacture of cast stecl and analogous manufacture, and particularly 
in the relation to the superheating of the air. It consists in the con- 
struction and use of a metal cupemeeting apparatus kept at a proper tem- 
perature by a continuous current of air ; in the application of this same 
principle for the preservation of metallurgic furnaces by means of a 
double casing with circulation of air which it also superheats, and in the 
construction of a movable metal bottom or sole-plate to the furnace, by 
the use of which the crucibles or pots are withdrawn from the furnace 
promptly, easily, and without any danger. 

2588. Sorar Compasses, W. E. Gedge, Wellington-street, Strand, London. 
—A communication from C. T. Pierson, Ramapo, U.S.—Dated 24th July, 
1874. 

This improved solar compass consists essentially of a dial or dials 
mounted in gimbals like an ordinary mariner’s compass, in such a manner 
as to rotate freely on the mounting the dials, having the points of the 
compass or degrees of the circle laid out thereon, and are supplied with a 
a, which may or may not be made adjustable in the angle of de- 
clination. 


131. Breecu-LoapInc MaGazinE Fire-ar, J. Lee, Milwaukee.—Dated 13th 
January, 1875. 

This invention relates to improvements in breech-loading magazine 
fire-arms, and consists in constructing and arranging the breech 
mechanism in such a manner that but one screw is used Se holding to- 
gether and fastening said mechanism to the stock of the gun. Also in 
the peculiar construction and arrangement of the hammer, breech block, 
trigger, and tumbler, by means of which, when the gun is fired, the 
breech may be depressed into the frame or receiver by pushing or pressing 
the thumb-piece of the hammer forward, thus bringing the breech block 
below the bore of the barrel for the extraction of the cartridge shell : 
also by arranging the mechanism in such a manner that the nose of the 
hammer is caused to drop below the face of the firing-pin, allowing said 
firing-pin to move backwards out of the way of the cartridge shell or the 
primer of the cartridge when a new one is inserted, thereby preventing 
all premature explosions. And in the peculiar construction and arrange- 
ment of the extractor and main spring, by means of which, when the 
breech block is depressed by the forward movement of the hammer, the 
spring, acting on an arm of the extractor, causes the latter at once to 
start the shell of the cartridge, and so soon as the breech block has 
reached a position below the bore of the barrel, the backward movement 
of the extractor ejects the shell from the gun. The main spring being of 
the same width as the breech block, and the ends thereof resting in a 
recess on the underside of the breech block and in a notch on the upper 
arm of the tumbler, while the elbow or bent portion rests in the arm of 
the extractor, no screw or other fastening is necessary, and the breech 
block will, so soon as the shell is ejected from the gun and another cart- 
ridge inserted, cause the breech block to assume its original position 
ready for firing. In fire-arms of this kind the extractor has heretofore 
been operated by the breech block, but in this case it is operated entirely 
by the main spring, which constitutes a peculiar feature in this invention, 
and the extractor is so arranged that it will hold the breech block below 
the bore of the gun for loading, and will release the breech block at once 
upon inserting a fresh cartridge, the head of which will carry the ex- 
tractor forward and release the breech block. Also in the peculiar con- 
struction of the firing-pin by means of which the pin cannot become fast 
in the breech block from rust or other sources, and by arranging it in such 
« manner relatively to the other parts of the mechanism, that it cannot 
fall out of the breech block when the latter is depressed, or strike the 
primer of the cartridge, while the breech block returns to its normal 
position. Also in the peculiar construction of the frame or receiver for 
the breech mechanism, so that the entire breech mechanism may be 
taken out of the gun from above by simply removing a pin, and said 
mechanism may be taken to pieces and put together again, and inserted 
back into the frame or receiver, and without the use of any tool whatever. 
The frame or receiver is also provided with a ledge or projection forming 
an opening in the apd part of the breech in which the head of the cart- 
ridge rests, and which serves for the escape of the gases when firing or 
from a premature explosion, while effectually closing against such gases 
the chamber containing the breech mechanism. The ledge or projection 
also serves as an abutment for the breech block, and prevents the latter 
from rising above its D persed position. The form of the frame renders it 
extremely simple and cheap to make, and permits a full stock being used 
with the greatest facility, it requiring aba lain mortice or slot to be 
cut in it to receive the frame and breech mec! ism. e con- 
struction of a cartri box so arranged that the cartridge can be stored 
therein very com: y, and held in a ition more convenient for load- 
ing, by suspending the same over the chest of the marksman, having its 
mouth in close proximity to the breech of the gun when in action, and 

attaching the same to the waist belt when not in use. Also by arrangi: 

the cartridge box in such a manner that it may encircle the gun by 
— thereon over the muzzle to the breech, the mouth or opening 
being directly in front of the breech block, and by arranging a spring 
having a follower in such a manner that the cartridyes are delivered auto- 
matically to the mouth of the cartridge box as fast as removed. And by 
constructing the casing of the cartridge box in such a manner that a sup- 
plementary cartridge bex may be attached thereto when the main cart- 
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ridge box isempty. Also in the arr t of the supplemental cart- 
ridge box so as to be capable of attachment to the main cartridge box 
And, lastly, the invention relates to certain details of construction in the 
gun and cartridge box. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE market was strengthened to-day, Thursday, in Birmingham 
by the conviction that, alike in iron and in coal, there will for a 
time be an entire suspension of production in South Wales, as the 
result of the lock-out ; to which it is regarded as certain that the 
coal and ironmasters there will resort. Transactions, however, 
were kept within only a small compass, it being deemed positive 
that the men will yield before March has set in; and that the 
action which the coalmasters will then take will enable the local 
ironmasters to give way to the views of their consumers to a 
greater cxtent than they are now prepared to do, Meanwhile, all 
coalowners who have contracts running are sending jin the mineral 
with all the freedom that buyers will permit. Pigs, too, that have 
been brought from the North of England are arriving with 
rapidity ; but pigs of this district are no more than equal to the 
requirements of the market. Still, such is the price of materials 
that there is no temptation to put more furnaces in blast ; though 
at the briefest notice it would be possible to increase the output as 
much as nearly five-and-twenty furnaces. 

Manufacturers who use best thin sheets were upon ‘Change 
seeking the more prompt delivery of the iron which they have for 
some time ordered, but that cannot be got from the mills without 
delays, of which complaint is being made. The firms who produce 
this kind of iron are insufficiently numerous to meet with prompti- 
tude, and at low prices, a demand which was never greater, and 
which will yet increase year by year. On the whole, the market 
closed with tolerable firmness. 

At the annual meeting of the Ironmasters’ Association held to- 
day, Mr. George J. Barker, having served the five years for which 
he was elected chairman, and Mr. Walter Williams having been for 
a similar period in office as treasurer, both gentlemen resigned 
their respective posts into the hands of the meeting. The value of 
the services which alike Mr. Barker and Mr. Williams have ren- 
dered to the iron trade of South Staffordshire was recognised. 
Mr. Hunt, managing director of the new British Iron Company, 
was made chairman of the trade for three years, and the office 
of treasurer and secretary was combined in one person, namely, 
Mr. Daniel Jones, who has lately been secretary of the association. 
The appointments gave satisfaction when they were announced in 
the open market, where there was much surprise that Mr. James 
Carlton, of Manchester, had received £85,000 for promoting James 
Bagnall, Limited, under circumstances which came out at the 
meeting of shareholders in this town yesterday. A committee was 
appointed to investigate the circumstances, The three directors 
who brought the facts before the shareholders, and offered to resign, 
were re-elected. ; as 

Among many traders there is a growing confidence that it will 
be possible to maintain the current prices of iron, both raw and 


prices are not so likely to come down as seemed probable 
before the course which the ironmasters would pursue had 
become known. So long as orders keep arriving so plenti- 
fully as is now observable, makers will have no reason for re- 
ducing the prevailing quotations, which are unaltered upon last 
quarter. There are few makers of any description of locks who 
could do more than they are now transacting; in truth, most of 
them are underhanded. The remark applies as well to the co 
operative stock-lock makers as to the producers of the high-class 
article turned out by such firms as Messrs. Chubb and Sons. 
Japan and tin-plate manufacturers are just now more preparing 
for than actually executing orders. The present is not a time 
during which such trades are usually distinguished by activity 
the winter demand being nearly over, and the spring and autumn 
inquiry having scarcely begun. On the whole, however, they are 
decidedly better employed than, as a rule, at this season of the 
year in nearly every class of goods. 

On Tuesday, in Wolverhampton, there was the 42nd general 
meeting of the Rolling Stock Company. The report of the 
directorate said that the anticipations of a revival of a demand for 
wagons expressed in the last report had not been realised, and, 
consequently, the balance of profit is not so large as it was at that 
period. Additional leases had been arranged, and considerable 
business was expected to result therefrom. The statement of 
accounts exhibited a profit of £5599 15s. 4d., and a dividend of six 
per cent. on preference shares (less income tax) and ten per cent. 
on ordinary shares (free of income tax) was advised to be immediately 
paid ; leaving the reserve fund at £7324 4s. 8d., or an increase of 
£98 11s, 5d. since December, 1873, The report was adopted and 
the dividend recommended was declared. 

On Tuesday at Walsall there was a statutory meeting of the 
creditors of Mr. G. B. Bloomer, consulting engineer, and machinery 
and general broker, who had failed with £9000—£7000 of which 
will rank against the estate—as liabilities, and £1300 as assets. 
Failure was attributed, partly to some contracts that the debtor 
had undertaken from which he derived no benefit, and partly in 
consequence of the absconding of a solicitor. Most creditors 
favoured liquidation, but Mr. Griffin, of Birmingham, who repre 
sented a creditor for £4000, objecting to such a course, the meet 
ing could not arrive at any resolution. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

THERE is still a great lack of animation in the iron trade of this 
district, and a strong disposition amongst consumers to hold back 
their orders until lower prices can be obtained. Although there 
was a good average attendance at the Manchester weekly meeting 
on Tuesday very little real business was done, and there is still a 
great amount of “‘ bearing” going on in the market, with a conse- 
| quent irregularity in prices, Pig iron is again weak, many mei- 
chants quoting exceedingly low prices ; and it would appear that a 
| good many outside lots are being offered just now, but makers 
| continue tolerably firm, and are asking from 67s, to 68s. per ton 
| for No. 3 foundry, delivered in the Manchester district, and from 
| 63s. to 65s. per ton for No, 4 forge; but merchants have been 
| underselling these prices considerably. Lancashire makes are also 
| easier, and foundry qualities have been quoted at 70s. per ton, de 





finished, notwithstanding that the leading export merchants still | lwered over the next two months. 


affirm that this cannot be. The latter assert that their customers 
will not allow them to buy freely till prices have descended to a 
point much nearer to that which has heretofore generally ruled than 
that represented by present quotations, Makers, on their part, 
express themselves contented, many of them with such orders as are 
forthcoming, even whilst merchants are unable to purchase “‘ freely.” 
The foreign orders which from day to day are being received, added to 
the home requirements, are sufficient just now to keep the leading 
mills and forges fairly occupied. They are now deemed to be 
“fairly occupied” when two-thirds of the machinery are kept in 
operation about two-thirds time. There are other concerns which 
cannot be kept on more than half time. The latter cannot be 
termed Al houses ; but they are, nevertheless, firms who desire to 
keep up the prices which » be have been lately quoting, and are 
not yet prepared to yield nearly the full demands of their cus- 
tomers, for they believe that these, being bare of stocks just now, 
must continue to order on makers’ terms. Other firms, however, 
are less unyielding. Wealthy makers of certain classes of hard- 
wares are buying finished iron at 10s, to 12s. 6d. a ton under their 
previous purchases before quarter-day. And there have this week 
_ offers of bars at £8 17s. 6d., for which £9 were required last 
week. Exceptional transactions are reported at even under the 
minimum figure. 

Notwithstanding the somewhat restrictive action of the iron- 
masters at quarter day, the Birmingham and the district industries 
generally remain in a healthy condition. In some quarters good 
orders have been distributed, and prices maintain a steady firm- 
ness. Itis, however, believed that many specifications are being 
held back in the hope that the anticipated reductions in iron and 
coal may induce manufacturers to grant appreciable concessions. 
There are excellent promises of a fair spring trade. Australia and 
New Zealand are purchasing with exceptional freedom ; Canada 
has become a better customer ; naval hardwares find an excellent 
market in the Mediterranean ; trade with Cuba has improved, and 
our commercial relations with Chili give rise to much satisfaction. 

Foreign merchants are the more indisposed to precipitancy in 
ordering, because merchants who trade with those portions of 
South America which have been recently, as they often are, in a 
state of war, are experiencing much inconvenience by the accumu- 
lation of goods that for some time past they have been afraid to ship. 
Many thousand pounds’ worth of such property is choking up 
warerooms here, and is occasioning heavy charges in Liverpool, 
for merchants, after having forwarded many consignments to the 

»ort, have countermanded their shipment, for the same reasons that 

ioe induced them to keep at home goods more recently made. It is 
not even yet deemed safe to put the property upon shipboard, and 
the owners of it express doubt as to when the safe time for doing 
so will arrive. Here and there I note manifestations of recent 
exports having been more than sufficient to meet current 
requirements. But, speaking aes indents of a satisfactory 
nature are yet broadly distributed for both those markets. How 
long the trade with New Zealand will remain healthy is another 
matter. Traders would do well to remember that the colony is 
borrowing with a freedom which those who know best are satisfied 
is not warranted by its practical capabilities. 

The home trade, likewise, is healthy; in most branches it is an 
improvement upon what it usually is in January. The travellers 
who have started out have at present scarcely got well into their 
work, but such orders as they are sending, together with the 
inquiries that are to hand by the post, indicate the probability of a 
good trade throughout the earlier half of the year in all the leading 
products of home consumption. For galvanised iron roofing the 
orders in course of execution at the principal establishments are of 
a very fair extent, the colonial markets being among the chief 
sources of demand. 

The competition at home and abroad, which has been the 
inevitable consequence of the extensions and new erections 
fostered by the Tate high prices, has made it necessary for the 
manufacturers of tubes at Wednesbury to determine upon a return 
by their workpeople to the ten hours per day working time. An 
intimation to this effect has been conveyed to the operatives, who 
threaten a stout resistance if their masters should attempt to 
enforce the change. Here, for the present, matters remain. 

Edge-tools are in steady request alike for home and for export, 
and some of the cultivating implements used in the sugar and the 
tea districts in particular are affording constant — to the 
hands, The hollow-ware firms are well to do, and their prospects 
are favourable, The forge nail makers are now at work as steadily 
as is their habit, and there is no lack of orders. Cut nail specifica- 
tions have come in with more freedom since the declaration of 
prices at the quarterly meetings, customers now believing that 


| There has been a little more business stirring in merchant bar 


iron, in consequence of a good many orders which were taken be- 
fore Christmas in anticipation of a reduction in prices having 
now to be placed. Consumers, however, are not buying much, 
but it is hoped that the reductions which have recently been 
conceded by many makers may induce business. The average 
quotations for good crown bars delivered in this district are about 
£9 to £9 2s, 6d. per ton, but inferior qualities are offering for much 
less, whilst some of the best makers are still getting as much as 
£10 per ton. 

There is not much change to notice in the position of smelters, 
except that at Ditton an additional furnace is being blown in for 
foundry iron. Forge proprietors have, however, during the last 
few days secured a good many orders and are now moderately well 
employed. Founders are not particularly busy, and amongst 
engineers and machinists there are various reports, some of the 
makers of specialities and high-class machinery being busy, but 
amongst others there are many complaints of want of work. 

I understand that there is a probability of another addition 
being made to the ironworks which have recently been erected in 
the Wigan district, and it is reported that the preliminaries have 
already been arranged for the formation of a company to construct 
rolling mills in the above neighbourhood, 

At a meeting of the Manchester Scientific and Mechanical 
Society held on Tuesday there was a diszussion respecting the 
patent laws, the general tone of which was one of condemnation of 
the present system of granting patents. 

In the coal trade a good demand is maintained for the better 
qualities, and in some cases supplies are barely sufficient to meet 
requirements, but generally the market is rather easier than it has 
been, and for the common descriptions especially there is much less 
pressure, inferior burgy and slack being dull; prices, however, are 
not materially altered and the pit quotations in the Wigan district 
range about 15s. 6d. for best coal, 12s. to 14s. for seconds, about 
10s. for common coal, 7s. 6d. to 8s. 6d. for burgy, and about 5s. 6d. 
for slack. In the Liverpool market there is a brisker tone in con- 
sequence of the South Wales strike and prices have an upward 
tendency. 

In coke a steady trade is being done; there are a good many 
inquiries in the market, and prices are without change. 

A private meeting of delegates representing the various districts 
still in connection with the Amalgamated Association of Miners 
has been held in Manchester this week to consider the present pos'- 
tion of the association and various trade matters, principally the 
South Wales strike. The result of the conference is that the 
South Wales strike will be continued to the bitter end, and resolu- 
tions have been passed a (Thursday), soliciting aid from the 
various trade organisations throughout the kingdom. This action 
has been decided upon in consequence of what the association con- 
sider the most unreasonable course pursued by the masters, 

The Exhibition of Appliances for the Economy of Labour at Man- 
chester has been postponed until May in consequence of the great 
pressure for space on the part of exhibitors, which has necessitated 
more extended arrangements being made. 





THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE staple trades of the North of England still continue to be a 
good deal disturbed and unsettled, owing to wages questions and 
other complications. None of the proposed reductions to which I 
referred last week have yet been finally settled. The matter of the 
124 per cent. reduction in the wages of the miners of Cleveland is 
still in abeyance, and so also is the proposed reduction in the wages 
of blast furnacemen in so far as the action of the men is concerned. 
It does not, however, follow that no resistance will be attempted 
by either of these classes of workmen. On the contrary, the 
miners of Cleveland would scarcely be true to their past history, 
and to the murmurings and expostulations they have alrea y 
uttered, if they allowed to pass unchallenged a reduction which 
will have the effect of bringing their wages down to within three- 
pence per ton of the standard of four years ago. 

In the meantime business is extremely slack. On the part of 
buyers, no less than on the part of sellers, there is an extreme dis- 
inclination to enter into long engagements, and consequently I find 
that the great bulk of the contracts now being negotiated are for 
very short periods of time and of inconsiderable extent. Prices 
are nominally the same as they were last week. It is, however, 
the general expectation that prices will fall still lower, and the 
reductions now under consideration will undoubtedly precipitate 





that event. 
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The majority of the pig iron makers have placed the bulk of their 
production for some time ahead, and it is one of the most healthy 
signs of the present time that scarcely a single furnace available 
for use is now out of blast. At the sametime it is felt that in 
order to enable the North of England to compete fairly with other 
districts, and to maintain her hold upon American and other 
markets, it is necessary that the cost of production should be so 
far cheapened as to allow a considerably wider margin to come and 
vO upon, 

° i the finished iron trade things remain in statu quo, rail 
makers are still exceptionally short of orders, and this 
remark applies quite as much to. those firms which, in 
virtue of having the command of their own fuel and pig iron 
are relieved from dependence upon the open market quite as 
much as to those other firms who must go there for all they require. 
The works of the Stockton Rail Mill Company are doing little or 
nothing, and although Bolckow, Vaughan, and Company have 
resumed operations at their Witton Park and Middlesbrough Rail 
Mills, the contracts they have on hand are of such limited extent 
that they may at any moment be compelled to om * The same 
remark applies to the works of the North Yorkshire Iron Company, 
which re-commenced operations a few weeks ago. The Darlington 
Tron Company’s works are still idle, and go also are the works of T. 
Vaughan and Company, at Bishop Auckland and Whessol. Tron 
rails are now quoted at £6 15s, per ton, although it is doubted 
whether they can be made for the money, and the average quota- 
tion is above that figure. 

A meeting of limestone quarry ownersin Weardale was held on 
Tuesday in the offices of Messrs. Pease of Darlington. It was re- 
solved to reduce the wages of quarrymen from 84d, to 74d. per ton, 
which with the reduction from 10d. to 84d. in April of last year, will 
bring wages down to within 25 per cent. of what they were in 1871, 
This decision will affect over 2000 men employed in the quarries 
from whence the carboniferous limestone used to flux the iron ore of 
Cleveland is taken. 

Nothing further has yet been done with a view to reaching a 
settlement of the difficulty that has arisen between the Tyne ship- 
builders and their workmen, and when the notice now pending 
expires on the 31st inst. it is feared that a strike will follow. Your 
readers may be interested in knowing that within recent years the 
shipbuilding trade of the Tyne has very much extended, until over 
70,000 tons were launched last year. 

A meeting was held on Saturday between the owners of Seghill 
Colliery and their workmen, which resulted in the settlement of 
the dispute that has kept the pits idle for the past fortaight and 
600 men out of employment. 

In the chemical trade of the Tyne the relations of employer and 
employed are still far from satisfactory. It is understood that one 
or two of the smaller firms have come to an arrangement with their 
employés ; but as the remark does not equally apply to the larger 
firms, a suspension of labour is apprehended. 

Notices of a reduction of wages have been issued by some of the 
engineers on the Tyne. Messrs. G, R. Stephenson and Co,, South 
Dock, have proposed a reduction of 5 per cent. from the 5th of 
March next, and it is understood that other firms are about to 
follow the same course. The engineering trade has been remark- 
ably brisk up to the present time, so much so that the men em- 
ployed at the works of the North-Eastern Railway Company at 
Gateshead, Sir W. G. Armstrong at Elswick, Messrs. R. and W. 
Hawthorn and G. RK. Stephenson and Co., Newcastle, were conceded 
extra wages in the spring and autumn of last year, when in all other 
departments of the iron trade reductions were the rule. Messrs. 
RK. and W. Hawthorn have lately undertaken an order to build 
thirty locomotive engines for the North-Eastern Railway Company. 

The difficulty in the coal trade of Northumberland can scarcely 
be said to have approached nearer to a settlement. A meeting of 
delegates from the various collieries was held in the Mechanics’ 
Institute, Newcastle, on Saturday, when 197 voted in favour of 
arbitration, and 125 in favour of resisting the reduction, A com- 
mittee was afterwards formed for the purpose of waiting upon the 
masters and arranging a mutually satisfactory basis of arbitration. 
That meeting, [ understand, will take place on Saturday. 

The crisis in the coal trade of South Wales has had the effect of 
sending a number of large vessels to load steam coals in the Tyne, 
so that the demand for this quality of coal has rather improved 
during the past week, but the average working time throughout 
the Northumberland steam coal pits does not exceed eight days per 
fortnight. This is half a day per week less than the average 
working time throughout the Durham collieries. In both cases, 
however, it is probable that the reductions of wages effected or 
proposed will lead to the working of longer hours. 

The Durham coal trade does not present any feature of change. 
No further action has been taken towards the reduction of the 
miners’ wages, and the latter are yet in ignorance of what the 
amount of the reduction is likely to be. There is a tolerably steady 
demand for house coal, but manufacturing qualities are still much 
in excess of the demand. 

Arrangements are being made for opening out the five quarter 
seam of coal at Pease’s West Collieries. Hitherto, the Brockwell 
seam, which is splendidly adapted for coking purposes, has been 
the only one worked throughout the greater part of South Durham. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE warrant market has been flat during the greater portion of 
the past week, and prices have fluctuated, but there is not much 
change in them since the date of my last letter. The quotations 
on Friday were 74s. 6d. to 74s. 9d. cash, and 75s, one month open. 
On Monday the market opened flat, and prices had a downward 
turn, there being a small business at 73s. 6d. cash. The market 
was dull at the opening on Tuesday, with a limited business at 
72s. 9d. to 73s. cash, but in the afternoon matters improved a little, 
and the closing quotations were—buyers, 73s. 6d., sellers 73s. 9d. 
The quantity of pig iron in Connal’s Glasgow stores on Monday 
afternoon was 34,652 tons. 

The prices of the principal makers’ brands have remained nearly 
stationary during the wel, the following being the quotations :— 
Gartsherrie, No. 1, 90s. ; No. 3, 76s, 6d. ; Coltness, No. 1, 92s. 6d.; 
No. 3, 77s.; Summerlee, No. 1, 90s.; No. 3, 77s.; Langloan, 
No. 1, 92s. 6d.; No. 3, 76s.; Govan, No. 1, 77s.; No. 3, 75s. ; 
Calder, No. 1, 90s,; No, 3, 76s, 6d.; Shotts, No. 1, 90s.; No. 3, 
77s. 6d; Carnbroe, No. 1, 85s. ; No, 3, 76s. ; Monkland, No. 1, 
77s.; No. 3, 75s.; Clyde, No. 1, 77s.; No. 3, 75s.; Glengarnock, 
No. 1, 87s. 6d.; No. 3, 77s.; Eglinton, No. 1, 77s.; No. 3, 75s.; 
Dalmellington, No, 1, 80s; No. 3, 75s.; Carron, No, 1, 80s.; 
No. 3, 77s. 6d.; Kinneil, No, 1, 82s. 6d.; No. 3, 74s, 

The shipments of pig iron from Scotch ports for the week ending 
the 23rd inst. amounted to 7934 tons, being 398 less than in the 
corresponding week of 1874. The imports of Middlesbrough pigs 
at Grangemofith for the week were 5075 tons, showing an increase 
of 2121 as compared with those of the corresponding week of last 

ear, 

4 Business in the malleable trade remains sluggish, and there is 
little appearance of an improvement. There is a fair amount of 
work in the foundries, and considerable quantities of machinery, 
iron manufactures, and finished iron are being exported abroad. 

The coal trade in the West is generally dull, and prices are, if 
anything, a shade lower. A scarcity of railway wagons is being 
much complained of, and it is stated that in not a few instances 
work has for a time been entirely suspended at some of the col- 
lieries from this cause. It is re Boon in Glasgow that the North 
British Railway Company has been cited to appear before the 
Railway Commissioners, at the instance of certain coal masters in 
the districts of Airdrie, the complaint of the latter being that the 
company gives special facilities to the firm of Messrs, William 
Baird and Co, The other great Scotch companies, the Caledonian 


sioners are found to entertain the complaint alluded to, others will 
very likely follow. The quotations of coals at Glasgow Harbour 
are as follows :—Wishaw Main, 8s. 6d. to 9s. 6d. ; house, 9s. to 
14s. ; splint, 9s. 3d. to 10s. 6d.; steam, 10s. 3d. to 12s. 6d. ; 
smithy, 17s. In the eastern mining districts the trade is hardly 
so brisk as it has been for the past few months, but yet the demand 
is on the whole good, and there is a fair amount of shipping. 
After many ineffectual attempts to induce the directors and 
creditors to agree to the appointment of an official liquidator, a 
large number of the shareholders of the Blochairn Iron Company 
(Limited) are about to present a petition to the Court of Session, 
praying that this may be done, The whole of the capital has now 
n called rp and it is thought that something might be said for 
the shareholders were an official liquidator appointed. 
On Saturday and Monday last an examination for certificates as 
colliery managers, under the Coal Mines’ Regulation Act, 1872, 
was held in Glasgow, for the Western District, under the 
charge of Mr. William Alexander, H.M.’s Inspector of Mines, 
the examiners being Mr. James M‘Creath, mining engineer, Glas- 
gow 3 Mr. A. K. M‘Cosh, Gartsherrie Ironworks, Coatbridge ; and 
{r. John Greig, Coltness Ironworks, Newmains. Fifty candidates 
ag 9 themselves, and were examined regarding their know- 
edge of the Mines Regulation Act, theory and practice of ventila 
tion, and all the various modes of carrying on work in mines. The 
result of the examination will, of course, be notified privately to 
the candidates. This is the fourth examination of the kind that 
has been held in Glasgow since the passing of the Act. 
A conference of miners’ delegates from the districts throughout 
Scotland where the men are in union was held in Allan’s Hotel, 
Glasgow, on Monday, Mr. Drinnan, of Shotts, presiding. The 
reports submitted by the delegates showed that in every instance 
the employers had refused to concede any advance in wages, and 
that, on the contrary, reductions had in some cases been 
made, The Shotts and Crofthead delegate gave it as his 
conviction that a number of men who had been dismissed from | 
Harthill Colliery had been turned away because they had collected 
the justice-man’s wages, and the latter had to leave the works 
because there was no longer any guarantee that he should receive 
his pay. Mr. Macdonald, M.P., delivered a long address, in which 
he referred to the disputes in England and Wales, and stated that 
at the present moment there were from 210,000 to 220,000 men in 
the country connected with the coal trade either under notice of 
immediate reduction of wages, threatened with a lock-out, or on 
i ions to be 








3, 95s. ; No. 4, 90s.; No, 5, M and W, 90s.; Bessemer, No. 1, 
100s. ; No. 2, 97s, 6d. ; and No. 3, 95s. per ton ; Millom Bessemer, 
No. 1, 958.; No. 2; 92s. 6d.: and No. 3, 90s.; ordinary No. 3, 
90s. ; No. 4 and No. 5, 87s. 6d. ; mottled and white, each 105s, ; 
all on the usual terms, with an allowance for prompt cash. 

The coal trade is quiet, and prices are not, generally speaking, 

uite so firm as they have been. There is still a pretty ready sale 
or house coal, a heavy tonnage of the favourite Silkstones being 
daily sent to the metropolis and the east coast towns. Steam coal 
for shipment is also in tolerably good request, at about 12s. to 
13s. 6d. per ton at the pits, but ordinary engine fuel for manufac- 
turing purposes does not sell at all readily. In all probability the 
first of next month will witness a reduction in several kinds of fuel, 
notably in coke, the high price of which continues to operate 
greatly to the disadvantage of the Sheffield manufacturers, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

AMoreE melancholy looking place than Cardiff docks does not now 
exist. A fortnight ago was bad enough to see vessel after vessel arrive 
and depart again in ballast, but now shippers seem to regard the 
getting of pn mate South Wales as hopeless, and to be sending else- 
where. North Walesis now benefiting considerably by this strike 
in our district, andif something favourable does not crop up by the 
1st day of February I shall have to pen you my next letter from 
another scene of stagnation. 

The resolution of the Coalowners’ Cui, which represents, 
as I have told you before, I think, fully 11 millions out of the 12 
millions tons of coal raised in South Wales, was given on Friday, 
and wa; to the effect that if the men did not return to work by 
the 1st of February, then a general lock-out would be recorded 
against them. 

So here we are living in a state of profound anxiety; trade 
stopped, only a small colliery here and there going on, and no one 
knowing whether to realise his capital and get off to more hopeful 
scenes. For my own part I do not think that a lock-out will be 


| enforced ; the men can never stand it. It would sim ly be to 


consign them to beggary without funds or resources, so I imagine 


| that seeing so large a number of men are inclined to go to work, 


they will interfere with others and bring about an arrangement. 
Little is thought of the proposal of Lord Aberdare to act as 





strike. He observed, however, that were these red 

made in England, they would not equal the extraordinary decrease 
that was made in Scotland last year. The present ‘state of matters 
impressed him more and more with the necessity that somethin 

should be done to get these disastrous disputes settled by an appea 

to reason rather than to war. Referring to the present agitation 
regarding the unsanitary condition of many of the mini illages, 
the hon. gentleman said he had no doubt that bye-and-bye he 
would be able to place before the public, either officially or other- 
wise, a report regarding miners’ dwellings that would astonish the 
country. 

The ironworkers in the employment of Messrs. Kinmond, Luke, 
and Co., Dundee, have come out on strike because of an alleged 
attempt on the part of the firm to increase the hours of labour 
from fifty-one to fifty-six per week. An executive committee, 
composed of a delegate from each of the twenty-one foundries and 
public works in Dundee, has been formed to raise subscriptions for 
supporting the men on strike. 

At the shipbuilding yards in Port-Glasgow, notice has been 
given of reductions in the wages of the workmen, varying in the 
several trades from }d. to 5d. per hour, and notices of an exactly 
similar impost have also been given in the shipbuilding yards of 
Greenock. It has been arranged that deputations shall wait upon 
the employers on the subject. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

In some departments of business matters have a little brighter 
appearance than they have presented for some time past, but it 
cannot be said that there is as yet anything indicating a speedy 
return to activity in the staple industries of the town and district. 
There are a good many inquiries in the market for several classes 
of ironwork, so that orders for part, at least, should presently be 
in the hands of the manufacturers. The foundries are, perhaps, 
the most likely to be the first to feel the benefit of the turn in the 
market, it being a fact within my own knowledge that orders for 
several thousand tons of foundry work will be given out, probably 
locally, at the end of this week, the specifications being already in 
the hands of several leading producers. Orders also for other 
descriptions of iron and ironwork which have been withheld for a 
long time have now to be put into the market at the current 
wices, which those who are on the eve of buying believe to be as 
oe as, or even lower than, they will be during the remaining part 
of the year 1875. This being so, it appears to be quite possible 
that we may shortly witness a considerable revival of trade with 
an attendant slight augmentation of quotations for many descrip- 
tions of finished iron and ironwork. 

I notice that several of the leading West Yorkshire firms have 
reduced the price of axles and tires £2 per ton, commencing from 
this week. The firms which have taken this action are the 
Bowling Iron Company (Bradford), the Lowmoor Iron Company 
(Bradford), the Farnley Company (Leeds), Taylor Brothers 
treed Cooper and @ompany (Leeds), and Kitson and Company 

weeds). 

There is a somewhat better feeling in the cast steel trade, several 
orders of fair proportions having been given out on local account 
during the past week. The continental demand is still very quiet, 
and there is no general revival of the American market, but it is 
thought that the latter must of necessity shake off its torpor as 
the year advances, stocks being everywhere very low. The slight 
improvement in this branch is at present, however, almost wholly 
attributable to town orders, many of the district tool, engineering, 
&c., manufacturers having held back their favours as long as they 
possibly could in ordertto benefit by the expected drop in quota- 
tions—a drop which has not taken place as yet. Prices vary so 
greatly that it is impossible to give detailed figures here, but it may 
be stated that on the whole common steels are tolerably easy in 
price and best descriptions proportionately firm. 

There is still very little inquiry for steel rails or the raw Bessemer 
material, Such of the larger firms as have their own collieries are 
now enabled to put down their quotations to about £9 7s. 6d. to 
£9 15s. per ton for these rails, but they are believed not to have 
been successful in several recent competitions with the Welsh, 
I ire, and continental producers. The imports of Spanish 
ores for the use of one or two of these firms are not as yet on a 
scale of sufficient magnitude to justify the expectations that have 
been formed of the results to be so obtained ; but as Spain becomes 
more settled it will be seen to what extent and in what manner 
the enterprise benefits those concerned. Taking into consideration 
the freightage, the dues, and heavy railway charges at this end, it 
is almost doubtful whether it hea not pay better to smelt the ores 
at the mines, and import the pig iron 'y for the blast furnaces. 
The great drawback to this proposition is, of course, the cost of 
conveying the requisite coal or coke to Bilbao. Seeing, however, 
that South Wales is within two or three days’ steam of the 
Spanish iron district, there ought not to be any insuperable diffi- 
culty in the matter, as the pig iron might be brought on the return 
voyages, Bearing in mind the comparative bulk of the ores as 
against pig iron, it would certainly appear most economical to 
smelt on the spot—a step which it is rumoured will be taken by 
the three or four great British iron and steel concerns interested in 
the Spanish venture. British hematite ores are held at purely 
nominal varying from 24s, to 26s. for good qualities. 








and Glasgow and South-Western, are also said to give preferences 
to certain coal traders over others, and if the Railway Commis- 





figures 
Hematite pi iron of West Coast production is also quoted nomi- 
nally at the following prices :—Maryport hematite, Nos, 1, 2, and 


} ker. It is not thought that the masters would accept 
any interference. 
A promising engine establishment, wagon works, Xc., has been 
started in the Rhondda Valley. 
The iron trade is dull, quotations are firm, and a few orders are 
being placed, but if the colliers will not work these cannot be 
executed, 
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Castings—Large — £4. £8 4.|| Pig in Yorkshire— 24aa £844 
Birmingham .. 910 0..1810 0} No.1... wee] 319 6.00080 
Cleveland 7l0 0..8 0 06 317 0..0 00 

neashi 8 0 0..910 0 36 0..310 0 
Staffordshire 91lo 0..1810 0 Pi 800." O80 
Scotland 70°. 900 Plates in Glasgow ....| 815 0..10 5 0 

ales ... 000.0006 Yorkshire ......)/18 15 0..t6 0 0 

Yorkshire. 5s 0 0..10 6 0 Rails— 

Custings—small— soe 700.750 
Birmingaam ....... [1010 0..°410 0 as cccceed 715 0..8 5 0 
Cleveland ,....- lw 0 0..15 0 6 8. Yorkshire, Steel | 910 0..10 5 0 

neashi ll 0 0..12 0 © Iron] 730 0..715 0 

Staffordshire 1010 0..% 10 0 Wales couse 700.750 

Scotland «+. 420 (0..16 0 O Rails—Old— 

Wales ..... 00%0..00 0 Cleveland ........] 4 0 0..410 0 

Yorkshire ...... 13 0 0..20 0 0 fordshire...... 000.000 

Copper, per ton— Yorkshire ...... 565 0..515 0 
British—cake ........]89 0 0..91 0 06 Railway Chairs— 

Australian, per ton..../90 0 0..93 0 © Glasgow «2.090000 65 0..515 0 
Sel 9 0 0..92 0 0 Refined metal ........ 400.436 

0..108 0 0 Do. in Waies ....| 7 0 0..8 0 0 
0..87 oO ¥ Sheets, single, in— 

0..0 0 0 Cleveland ......../1110 0..1115 0 
0..1000 0 1210 0..44 0 0 
0.000 wsv07 08 

‘ol 12 0 0..4 0 6 
Cleveland . 0..16 0 0 B00. 00 
Derbyshire ©.. 0 0 O|] Lard......... 7400..0 00 

Vales ... 3 0. 0 O 0 || Lead, per ton— 

Sheffield ...--+--s005] O18 vs. 1 0 0 Pig, Foreign... -}22 5 0..22360 0 

Cuals, best, per ton— English, W. 2 0 0..2410 ¢ 
Birmingham ........ 015 0..019 0 Other brands . 23°00 «0..311 0 
Cleveland ....++-+456+ 060..0 8 6 Red or minium 25 5 0..2510 0 
Derbyshire— Dheet, milled .. 300. 000 

Best ordjnary ....] @13 0..016 0 Shot, patent... 700..000 
Converting 6.. 0 0 O}| White, dry ...... 38 00..0080 
Other sorts 9 0..014 0 000..000 
Slack ...+++ 3o..0 50 

Glasgow .... cece ee eeee 0..013 O|] Seal, Pale............ 35 00..000 

Lancashire— B 0 0..u 0 0 

6.. 011 6 3320 :0..38 0 0 

0.09 00 -/3b 0.0 00 

v.. 018 0 -;000..0 00 

-[,000.0 080 

Best .. +++. 150..16 6 s+ [35 0 0..3510 0 

Other sors ...... 3330.3 6 8 ingine (C. 

South Yorkshire— Price & Co.'s), p. gall.| 0 3 6..0 0 0 
Best ordinary ....| 013 0..016 0 Rape-eed, English pale | 3215 0.. 0 0 0 
Converting «.+... 018 0..0 0 6 Brown ..........]} 9015 0..0 0 0 
: 030..0 50 . | 3310 0..34 0 0 

000..00 06 -1}000.0860 
012 0..015 6 [000.000 
013 6..015 0 % 00.000 

Tron— -|% @ 0..28 0 0 
Angle in Glasgow ..../ 910 0..0 0 0 E. 1. Fi .13300 000 
Bar, Welsh,in London| 9 0 0.. 910 0 Yellow 310 0..35 0 0 

Glasgow «eee | 9 O 0..16 0 0 || Quicksilver, per bottle ..|23 0 0..0 0 0 

9 2 6..11 12 6 || Spetter, per ton— 
950.000 o 315 0.2400 
8 5 0.. 810 0 English, V. and 5. 000.000 

| 11 0 0.12 0 0 || Stel— 

«| 9 0 0..10 0 0 er, rough...,..] 810 0..9 5 0 
Do., manufactured....] 9 5 0..11 0 0 
Angle and bulb ..| 817 6..9 0 0 Do., cast, Sheffield ....|20 0 0.2% 0 0 
Boiler plates..... | 915 0..10 0 0 3 0 0..55 0 0 
Cable iron.. -}1010 0..11 0 6 .|8 00.200 
Nailrods .. 910 0..10 0 0 19 @ 0..1910 0 

Rivet iron 1h 0 0..n 5 9 220 (0..2 00 

Ship plaies ......] 910 0.915 0 445 0.4410 0 

Cleveland, common ..| 8 0 0.. 810 0 #810 0..0 00 
Best ....++ 900.9 5 0 
Best best .. 0..l0 0 0 .]1000 0..1010 0 
Puddied .. ° 0..510 0 ~ | 9 0 0..99 0 0 

Hoops, first quality— coccee - |1000 0..101 0 0 
yo Resend om «eee | ll 0 0..13 0 0 Refined, in blocks | 101 0 0..1020 0 
Cleveland .. 1010 0..11 0 0 Straits, fine—cash .... | 92 0 0..93 0 0 

0..1210 0 For arrival ...... | 9110 0..9210 0 
0..17.10 © || Tinplates, per box, 135 
0..12 0 sheets— 
0..14 0 Londou— 
0..1015 0 0..112 0 
00.000 000.000 
0..18 0 0 *, charcoal 1146 0..2 00 
0..13 0 0 TX. ditto «6. .e ce enee 000.000 
Tinplates, per box, 225 
350.000 sheets— 
326.000 Wales— 
216 0..3 0 0 TO, @ehke 200 cecsecee] 2 7 6.210 © 
215 0..217 6 1X. ditto .... 116 0..118 0 
eee 212 6.231 0 Ic, 115 0..116 0 
W scsoee -| 212 0..0 00 IX. ditto ...... 220.000 

Pig in Wales ........]| 5 0 0.. 610 0 || Fellow Metal, per } -|.0 08..0 0 9 

Pig in Scotland— Zine, sheet, per ton .... | 2910 0..81 0 0 
No.1] 0.06 318 6..000 Sulphate in Glasgow .. | 12 0 0..14 0 0 
a. BS cvvccececces 314 0.. 0 0 0 || Manufactured Iron .... Prices nominal, 

PRICES CURRENT OF TIMBER. 
1 . | 1874, 1875. | 1874. 

Per Load. a£n/f£n 4 8 Per Load. £2248) 26 £6 

Teak c.csesscseeee dh O13 0419 01410 Spruce,lst..10 011 10/13 0 0 0 

red pine 310 6 10] 310 510 Do. 2nd...... 8 5 910)/1110 0 6 
Yellow pine.. 4 0 610/3 2 6 0 Do, 3rd...... 8 5 9WilL1o O 0 
whe 166 i}40 416 «++ 8 0 910/11 0 0 0 

° 708 018 09 0 yellow ..12 0 1610/13 0 16 10 

. 410 6015 060 -13 10 15 0/13 Ww 15 lo 

. 510 6 01715 8 oO 9 01310}/10 01310 

sh «+. 530 6 515 0 630 00 0;0000 
Dantsic& Memeloak 5 0 8 0/5 0 810 lk 012 0/10 3013 6 
Pes evccsces 3 0 510/330 56 0 White .. 1010 10/10 0 1010 
Undersized .. 2 5 215/215 8 5 - 00 0/0000 

Riga ...-ssceeeeee 810 2 O14 0 4 SG ia, eee 0 1410/12 01310 
Swedish.. seoeee 9 5 215/210 3 3/| Other Norway .... 9 011 20/12 0 1310 
‘ainscot, eves pte 6 0} 410 615 eee ores © bh 4p Perks 
Masts, Qube. rd.pine 410 6 0}410 6 O]| Firng +. & adja ® 

eliow pine.. 4 0 6 10}4 0 610 1st yellow........14 617 6|14 615 0 
Memel & Dot. 0 0 0 010 00 0 Ist white ........ 13 614 6/13 013 0 
Oregon ...... 9 012 0] 9 012 Oj] Qndquality......12 615 0/12 O18 6 

Lath Dantafm.6 0 7 0/8 0 9 0O|/ Staves,pr.stndrd.M.¢ 5 £5.) £8 £ 8. 
St. 8 0 910/10 Ol1 0 ae @70 0/1050 1070 

Deals, per C. 13ft. by 3ft. 9in. +--18 019 0/298 030 0 
Quebec, Pine, Ist ..20 06 24 0/22 094 0|| Baltic crown pipe 935 0 255 0 | 280 0 300 0 

2nd ....-+.18 O14 OF 016 0 Brack ......180 0 195 0 | 240 0 300 0 
Srd.... sere 9 O1L O11 1012 0 




















THE ENGINEER. 





91 





_ Fs. 5, 1875. 





LITERATURE. 


A Treatise on Ammunition. By Mason Bartow, R.A. Printed 

by order of the Secretary of State for War. 
A Most valuable compendium of instruction for the student 
in the science of modern laboratory war matériel will be 
found in the pages of this work. It has no pretensions to 
be an original production, the compiler in his sg 
chapter honestly remarking that the greater proportion o' 
it has been condensed from the earlier publications on this 
subject which were written by Captains Majendie and 
Orde Browne. But the latter were produced at a most 
unfortunate period, namely, when the transition from 
smooth-bore ordnance to rifled ordnance was actually 
taking place, and rapid changes were then almost con- 
tinually being inaugurated in all classes of laboratory 
stores. Hence it has now been found necessary to elimi- 
nate so much from Captain Majendie’s book that the 
greater part of it may be considered as obsolete, and con- 
versely it has been found necessary to add so much to 
Captain Orde Browne’s book that the modification may be 
deemed almost as complete. We may therefore with 
justice consider Major Barlow’s treatise as an entirely new 
work, especially as it combines smooth-bore with rifled 
ammunition. and moreover introduces small arm cartridges 
at the end of it. 

Chapters I. and IT. deal with “Gunpowder, gun-cotton, 
ingredients used in laboratory compositions, their proper- 
ties and method of mixing them.” The manufacture of 
gunpowder is, of course, not described, as abundance of 
works exist already which enter into this subject. A short 
account is, however, given of the process by which gun- 
cotton is obtained, and much interesting information as to 
its peculiar attributes. Detonation, one of these, is fully 
explained, and the means by which this action is set up or 
induced. The employment of this material as a bursting 
charge for shells is stated to be impossible—at least in a 
dry state. But experiments to which we have lately 
alluded in the columns of THe EncineER, would appear to 
point to the conclusion that better results might be 
obtained by using the gun-cotton in a wet condition, and 
in point of fact, that it might be fired with impunity under 
these circumstances. The great advantages resulting from 
the employment of “ pebble” powder, in lieu of the ordi- 
nary large grain powder hitherto utilised in filling cart- 
ridges for the very heavy guns, on account of the low 
degrees of pressure indicated by its “ gas waves” within 
the powder chamber of the gun, is also dilated on at some 
length. 

Chapters III. to VIII. treat of time, percussion, and 
electric fuzes; tubes and detonators, and the mode of 
packing them; on fuze and shell implements and the 
mode of filling the latter and fixing the former. Also on 
portfires, slowmatch, &c., and the means of testing tubes 
and fuzes. Passing over the ordinary forms of fuze and 
tube which are applicable to smooth-bore as well as rifled 
shell, we will glance for a moment at those which are of a 
later pattern and of more striking character. The position 
of the fuze question at present, both as regards time 
and percussion, is most unsatisfactory. The wooden 
time fuze is found to be inapplicable to any of the large 
shells, as it is driven into the interior by the concussion 
consequent on discharge from the gun. The Royal Labora- 
tory percussion fuze does not act with certainty when fired 
with reduced charges from certain guns — as will be 
gathered from the results of experiments with siege 
guns, recently dealt with-in our pages. We understand, 
however, that a sensitive percussion fuze has been designed 
which acts with considerable certainty, even with the 
smallest charge. This would meet the latter difficulty. 
Seven different forms of electric fuzes, tubes, and deto- 
nators are described in these chapters. The detonators 
are for application with slabs or discs of gun-cotton, and 
contain fulminate of mercury, a priming being inserted 
above, which consists of sub-sulphide and sub-phosphide of 
copper and chlorate of potash ; copper wires passing 
through the head of the fuze communicate with this priming. 
In some cases a piece of platinum wire is placed between 
the points, which is fuzed by the electric current. In 
others the ends of the wires are naked, and the spark 
springing from one point to another ignites the priming. 
the platinum wire fuzes and detonators are marked with a 
large “ P.” 

Chapter IX. deals with projectiles and cartridges for 
smooth-bore guns. These are of all weights and calibres, 
from the 100-pounder of 9in. to the 3-pounder of 2°9in. 
The mortars are of three natures, 8in., 10in., and 13in. 
Thirteen different kinds of projectile are described, includ- 
ing carcases, parachute light balls, hand grenades, and 
others of miscellaneous nature, all of which are actually in 
the service at present. It must be remembered that some 
eight to ten thousand pieces of smooth-bore ordnance are 
actually in use at the present time, exclusive of those in 
store and in India. For all of these there must, of course, 
be a supply of ammunition kept up. 

Chapters X.and XI. contain an introduction to the 
study of ammunition for rifled ordnance, and a full descrip- 
tion ofall that isemployed for Armstrong breech-loading guns, 
from 7in. calibre to 6-pounders. Four classes of projectile are 
mentioned as service ammunition for the breech-loaders— 
the common shell, the segment shell, the Shrapnel shell, 
and the case shot. All of these, with the exception of the 
last, are coated with soft lead alloy, to enable them to take 
the polygrooved rifling, and to obtain the requisite degree 
of rotation as they issue from the mouth of the gun. It is 
remarked that both segment and Shrapnel shell con given 
excellent results in practice, but that they require to be 
employed with a considerable de of skill and intelli- 
gence on the part of the gunner. e cone of dispersion 
at all distances requires to be understood. The cartridge 
for Armstrong guns is of very complicated character, 
requiring lubricators at the end to prevent the rifled inner 
surface of the weapon getting leaded, or clogged by the 
coating of the shell. Moreover, in many cases a hollow 
cylinder has to be introduced into them, to make the cart- 

ridge fit the chamber of the gun. 

Chapters XII., XIIL, and XIV, treat of ammunition 


for muzzle-loading rifled ordnance, from the “ Woolwich 
Infant” of 35 tons down to the pigmy steel 7-pounder. 
Each of these has its common and Shrapnel shell and case 
shot; but from the 7in. gun upwards another class is 
introduced, viz., the Palliser chilled shell or shot. A most 
interesting description of these is given by Major Barlow. 
For casting the body of the shot an ordinary sand mould 
is employed, but this is placed upon a huge iron cup, called 
a chill, the hollow of which is sufficiently large to con- 
tain the ogival head of the projectile. Hence, when the 
molten iron is poured into the mould, the point of the shot 
cools more rapidly than the body, because the iron chill 
is a better fm soe of heat than the sand sides of the 
cylindrical mould. The point is thus chilled. The whole 
of the body of the shot is not chilled, as practically it has 
been ascertained that such a ee is not necessary. 
Moreover, a shot when entirely chilled is apt to break up 
in store* but the entire shot, by the process described, 
becomes so hard that no tool can scratch it. It has con- 
sequently to be ground down to finish it. The holes for 
the studs have to be cast in the mould. The cartridges 
for muzzle-loading rifled ordnance present no very peculiar 
features. A star shell for the 7-pounder gun, for signalling 
at night, is described. Its interior is filled with thirteen 
stars, which give a brilliant light, and burn for eighteen 
seconds each. 

Chapters XV. and XVI. deal with small-arm ammuni- 
tion and rockets. The bullet of the Martini-Henry rifle is 
here stated to weigh 480 grains, and the charge 85 grains 
of “ R.F.G*” powder. We understand, however, that in 
consequence of the kick of the rifle—a matter which caused 
so much excitement in military circles about six months 
ago—and in consequence of the result of a number of 
experiments which on recently been made with smaller 
bullets and lighter charges, it has been definitely decided 
to reduce the former to 410 grains, and the latter to 80 
grains. Gatling ammunition is also noticed. It is observed 
that out of 100 shots fired at three rows of targets, ninety- 
one hits were given at 1000 yards, forty at 1400 yards, and 
thirteen at 1800 yards. This was with the 0°45in. Gatling. 
Nothing is said about the poupene rockets with heads filled 
with gun-cotton, which have been lately experimented on ; 
but doubtless their introduction, if effected, will be a work 
of time. Only the ordinary rockets are described. We 
understand that most favourable accounts were received as 
to practice obtained with them during the Ashantee ex- 
pedition. 

An appendix, which also appeared in Captain Browne’s 
book, is added. This treats on the theory of the penetra- 
tion of projectiles. A quantity of valuable photo-lithographs 
are included at the end of the work, and to these we must 
refer our readers for full information upon this important 
branch of warlike science. 

THE ROYAL FLOUR MILLS, ALBERT EMBANK- 
NT 
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In our impression for Feb. 14, 18738, by Messrs. Whitmore and 
Binyon, we illustrated and described the fine machinery fitted 
up for Mr, Seth Taylor, Waterloo Flour Mills, Waterloo Bridge. 
The mill we are now about to describe has been fitted by the same 
firm, and may be taken as representing the very latest improve- 
ments that have been effected in the grinding of wheat. 

The Royal Flour Mills are the property of Mr. Mumford, and 
the buildings constitute an important feature on the Albert 
Embankment near Vauxhall. Externally they present unusually 
good architectural features, and inside they have been got up 
with a finish and a regard for ultimate effect almost if not alto- 
gether unique in flour mills. The buildings are in the form of a 
trapezium on plan. The river front measures 76ft., and that 
towards High-street 75ft., the east and west sides respectitely 
being 75ft. and 80ft. The area inclosed is divided by a party 
wall; the mill, being on the eastern side, is 40ft. wide across 
between the walls, with three rows of iron columns on substan- 
tial foundations of Purbeck stone, &c. The heads of the columns 
are made with sockets to receive wood beams, which are secured 
thereto with wrought iron bolts. The timbers have solid 
bearings on the walls. The upper columns resting on the top 
plates of the sockets render the iron vertically continuous. The 
granary on the western side of the party wall is about 30ft. in 
clear width, with two rows of columns and girders as in the mill. 
The building in its height is divided into seven storeys, including 
the storey in the roof, or stage floor. The height from the 
ground floor to the stage floor level is 56ft. 4in., the total height 
from the ground level to ridge of roof being 80ft. Each storey is 
well lighted by windows on the respective sides of the building, 
and the stage floor by dormers in the roof and windows in gables. 
The communication between the mill and granary is by openings 
in the party wall in each storey, except on the ground floor, 
having wrought iron sliding doors on each face of the wall. The 
stairways are only on the mill side, which also contains the 
wheat-cleaning compartment in the north-east angle, built in a 
fireproof manner, and four storeys in height, with a shaft, to carry 
away the dust above the building, surmounted by a large cowl. 
In the ground storey of the granary is a passage of fireproof con- 
struction the whole depth of the building, for landing coals, &c. 
On the river front a pediment is thrown out from the main roof, 
and immediately under this lookums of two storeys are placed 
for hoisting from the barges to the stage floor. Another 
lookum is projected from the yard front for hoisting from 
wagons, &c. The engine-room is attached to the southern 
side of the mill—but no doors lead from one to the 
other—and measures 40ft. by 20ft. in clear within walls, 
and 25ft. in height from floor to tie beam of roof, and is 
lighted at the ends by long circular-headed windows and a 
skylight in the roof, which also serves the purpose of throwing 
light on to the mill-stones for dressing, &c., through the long 
windows left in the wall separating the mill from the engine- 
room, and corresponding to the circular-headed windows above 
mentioned. 

The boiler-house is 40ft. by 27ft. between the walls, and is 
well ventilated and lighted, and separated from the engine-room 
by a substantial brick wall having wrought iron doors to cut off 
communication when required. The wall being carried up, 
oe through the roof which covers both engine-room and 

iler-house. Over the boilers, and at a good height, is placed 
the stive-room, having a large ventilator above roof to carry away 
any light particles, &c. The flooring is supported by wooden 
girders and iron columns resting on stone bases on the divisional 
walls between the boilers. The boilers are bedded in sound 
brickwork, with the requisite flues communicating with the 





chimney shaft. This latter, although an independent erection, 
is arranged to form a part of the building when ultimately the 


proposed front buildings are built. The shaft, including the 
pedestal, is 133ft. high from the ground to the top cap, and is 
built to a circular plan with a gradual reduction of diameter, 
finishing with an iron capping securely bolted together in six 
sections, and lined with fire-bricks next the flue. 

The walls of the respective buildings are put together with 
mortar made by the selenitic process, and the buildings, together 
with the machinery, have taken eighteen months to erect, i.c., 
from the commencement at the ground level, to which level 
foundations had previously been put in and a substantial river 
wall built, with the requisite oak piles and moorings for barges, &c. 

The general arrangement of the machinery has been designed 
by Messrs. Whitmore and Binyon, and include some important 
novelties, the most valuable and original being the system of 
driving the stones, which we illustrate at page 98. The 
motive power is supplied by a fine beam compound engine, of 
60-horse power nominal, provision being made for the erection of 
a second engine when required. Compound engines possess 
special advantages for driving flour mills which have nothing to 
do with economy of fuel, and do not apply to marine engines in 
any way, and Mr. Mumford has acted judiciously in adopting 
this system. The engine is by Messrs, Wentworth and Sons, of 
Wandsworth, and we shall probably have more to say about it. 
Steam is supplied by three Cater boilers, made by Messrs. Cater 
and Walker, and every care has been taken to secure economy of 
fuel. The grates are Juckes’ patent, and the boilers are fitted 
with a Green's economiser or feed-water heater. 

Every possible device has been adopted throughout the mill 
to save labour and promote cleanliness, and as a result the whole 
building is almost totally clear of dust, while the number of 
hands employed is reduced to a minimum, only millers, flour 
dressers, and stone-dressers being employed. Nothing can exceed 
the silence and smoothness with which the machinery runs, thus 
testifying to the excellence of Messrs. Whitmore] and Binyon's 
workmanship. 

We shall begin by describing the arrangements for taking corn 
into the mill, and raising it from floor to floor. This is effected 
by sack hoists, of which there are five. One is fitted in the 
granary, for unloading wagons in the yard; another within the 
building, for general work ; a third is used for unloading barges ; 
the fourth is in the mill for the same purpose; and the fifth in 
the centre of the mill. Two of these work on an improved 
system—an endless chain being employed, to which, at proper 
intervals, short lengths of chain with the usual noose ring are 
fixed, and thus the operation of hoisting can go on continuously, 
without waiting for a return of the noose from above before a 
second sack can be raised. The wheat when brought into the 
mill is first of all passed through one of Childs’ patent aspirators, 
in which the corn is cleared of light grains by an ingenious com- 
bination of sifting and pneumatic separation. It thence passes 
into a Murdoch's patent smutter, in which it is well scoured, and 
freed from smut and sand, by the action of a powerful exhaust 
fan. The wheat is then conveyed to Childs’ patent decorticating 
machines, where it is skinned or scoured, as may be thought best. 
Thence it goes to a polishing machine; and, lastly, it passes 
into a second aspirator, from which it is led to the bins on an 
upper floor, and is ready for grinding. 

All the processes we have noticed so far are carried out in a 
fireproof building, with iron floofs, so that danger from fire is 
reduced as much as possible. The various arrangements for the 
several deliveries and separations in this compartment are elabo- 
rately complete and easy of adjustment. From this room a brick- 
built air shaft runs, forming at its summit one of the features of 
the mill's architecture, and into which is discharged—and collected 
in it—the dirty dust and lighter impurities ejected by the several 
machines in their operations. 

We come now to the grinding machinery proper, which presents 
important peculiarities. The fly-wheel of the engine carries a 
heavy ring internally geared, which drives a large spur pinion ; 
the shaft of this pinion extends the entire length of the mill, 
and it carries bevel wheels, which drive the stone nuts of a 
central row of stones, at each side of which runs a second and 
parallel row. The number of stones for which provision is made 
at present is twenty-four pairs, but four more pairs can be added 
with little trouble if required. The central row is driven by the 
bevel wheels on the shaft and nuts direct, but the side rows are 
driven by belts. A glance at our engraving, page 98, which 
gives an end view of the hurst and details of the gear, will 
make this arrangement intelligible. 

It has long been known that special advantages resulted from 
driving millstones by belts, but it is also well known that great 
difficulties are encountered in keeping the belts tight, in pre- 
venting their rapid wear, and in providing means for throwing 
stones in and out of gear. Messrs. Whitmore and Binyon pa 
tented their invention in 1873, and the system appears to 
overcome every obstacle. The belts are tightened to drive, or 
slackened off to stop,a pair of stones by sliding the whole bed on 
which the stones rest bodily towards or away from the central 
stones. The stone beds or “ pans” rest on planed girders which 
extend from the central framework to the side walls of the mill as 
shown. Two short lengths of racks are fitted to each sliding plate ; 
these gear with two pinions on a cross shaft, turned by gearing, 
and so the miller standing on the floor below can at any time 
shift a pair of stones to tighten or slacken a belt. The range of 
motion is about 6in., when this requires to be exceeded the belt 
must be relaced. By moving the pans inwards the belts are 
slackened, and are prevented from falling off the stone pulley by 
three fingers in a way which will be readily understood. The 
arrangement is audacious and ingenious, and works admirably at 
the Royal Mills. The whole of the gearing is enclosed in a 
species of glass case, by which dirt is excluded from the bearings 
and noise is deadened. 

Allied as it is to the operation of grinding, the exhausting 
machinery comes next under notice. To those who may be un- 
acquainted with milling details we would explain that this 
apparatus is applied for the purpose of withdrawing the heated 
air and dust from the millstones, the presence of which is found 
materially to deteriorate the quality of the flour, besides which 
if not promptly removed a great portion of the dust finds its way 
about the mill, to the discomfort of the attendants and injury of 
the machinery. Beyond the uniform and conveniently arranged 
spouts and valves connected with the stone cases, it would be 
difficult to trace the whereabouts of the more active part of the 
apparatus. Taking advantage of the experience derived from an 
explosion in the North, said to be attributable to defective stive 
arrangements, we find here that Messrs. Whitmore and Binyon 
have fixed their exhaust fans, not in the mill building 
proper, but in the upper part of a detached building, in 
the basement of which the boilers are fixed. e commu- 
nicating spouts leading to the store-room are provided with 
travelling collectors to convey and discharge any stive or 
dust accumulating there,to the fan chambers. These cham- 
bers we notice, as a further saf , are constructed 
entirely of iron, the bearings of the fan spindles being easy of 
access for oiling, avoiding any necessity for entering in the 
stive room with lamps or candles for such purpose. The stive is 





discharged into a large room, the sides of which are formed of 
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coarse bunting, through which the surplus air undergoes a pro- 
cess of filtration, the stive being deposited in the interior. 
The placing of the stive-room over the boilers secures, we were 
reminded, the important advantage of a warm and dry atmo- 
sphere from the heat of the boilers below, preventing the deposi- 
tion of moisture in damp weather. 

From the grinding machinery the meal is taken by conveyers 
fitted with endless bands and shoes, and working perfectly silently 
to the end of the hurst, and there shot into the elevators, which 
speedily take it to the top of the mill, where it is distributed by 
spouts into the dressing-mills. These are made of wooden 
framed cases, about 28ft. long, and fitted up inside with 
hexagonal iron tubular trussed reels, upon which are stretched 
the different numbers of Swiss silk, through which the flour 
passes, and is taken to the “ pastrys,” or stores for flour, by con- 
veyers similar to those used for taking the meal away from the 
stones. The “rubbles,” or material that does not pass through 
the fine dressing machines, is passed through another dressing- 
mill clothed with coarser numbers of silk and separated into 
course middlings, fine pollard, coarse pollard, and bran. These 
separations are also taken away by conveyers to what are known 
as the offal bins, ready to be sacked for delivery into vessels or 
wagons. 

The flour after it has reached the “ pastrys” 
drawn out at any time into sacks, which operation is performed 
by ingeniously designed apparatus termed “ sacking cylinders.” 
These are formed of galvanised iron, and are attached to the 
under side of the pastrys or bins, and through them the flour 
descends. These cylinders are of sufficient height to suit the 
height of floor, and the capacity of each is just sutticient to fill 
asack which is attached to its mouth by a leather band, held in 
position and actuated by a simple lever motion, by which arrange- 
ment the destruction of the sack is avoided, and the opera. 
tion of attaching, filling, and removing the sacks is much facili- 
tated. The lower part of the cylinder is supplied wii h valves, 
hy opening which the flour is suddenly precipitated it and tills 
the sack, tuking less time, and being a far neater meh d, than 
that usually adopted. 

From the foregoing description it will be seen that, from the 
moment the grain is taken into the mill in its raw state, and 
until it is reduced to the finished article, flour, it is conducted 
through the entire series of operations by mechanical means 
alone, manual labour being entirely dispensed with, and the only 
attendants required in the mill are, as we have said, those who 
have to watch the grinding and dressing machinery, and who 
dress the millstones. In drawing our remarks to a conclusion 
we must congratulate Mr. Mumford upon the accomplishment of 
an undertaking which we trust will prove a commercial success ; 
and we must not omit to coniirm our favourable opinions ex- 
pressed of the machinery, and to express our approval of the 
satisfactory and creditable manner in which Messrs. Whitmore 
and Binyon have completed the work entrusted to them. 
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SOCIETY OF ENGINEERS. 
February 1st, 1875. 

Mr. Joun Henry Apams, C.E., the president for 1875, took 
the chair and delivered the following inaugural address: 

“Tn taking the chair this evening as President of our Society I 
feel it to be my first duty t6 tender my thanks to the members 
and associates for electing me, by their unanimous vote, to this 
post of honour. In accepting the position, which I do with sincere 
pleasure, Lam by no means unmindful of the duties and responsi- 
hilities attaching to it. But I enter upon my year of office fully 
purposed to do my utmost to promote the welfare of our Society, 
and T can only he spe I 





k your kindness and forbearance if the 
expectations which you may have formed of me should not be fully 

ilised. Of one thing, however, [am contident, and that is that 
L shall have the hearty co-operation and warm support of my 
colleagues on the council, with many of whom I have worked as a 
member of council long enough to know that I am not indulging 
in a vain hope, and to feel that I may place the fullest reliance on 
them for support in all matters pertaining to the advancement of 
the Society.” By their assistance as well as by yours—for I hok 
that it is quite open to the body of members to strengthen 
the hands of the President in many ways—I trust, when my 
term of office shall have expired, to be able to render such an 
account of my stewardship as may not be altogether unacceptable 
to you. 

“It is not without satisfaction as a member of our Society that I 
would next direct your attention to the present position of our 
affairs generally. A most important point as affecting the vitality 
of any scientific association is the prompt publication of its trans- 
In this matter we have for the last few years been some- 
what in arrear, owing to circumstances over which the council had 
no control, We have, however, now published our transactions 
down to date, the last volume issued being that for 1873, which 
was sent to the members at the close of last year. The volume for 
1874, Tam glad to say, is now in the press, and will I trust shortly 
-be in the hands of the members. There now being no arrears of 
work in this respect, each year’s proceedings will in future be 
published early in the succeeding year. By this means one most 
important element of success will be no longer wanting, but the 
records of our papers and proceedings will be quickly in the hands 
of members residing in the provinces and who are consequently 
unable to attend our meetings. Not but that the information 
contained in our papers is speedily disseminated, for, by the 
courtesy of the editor of Tur ENGINEER, our papers and diagrams 
wre published in that journal soon after they have been read. 

** During the past year we have elected thirty new members and 
associates, and, although we have experienced losses from deaths 
and resignations, there has been on the whole a satisfactory in- 
ere At the close of the present meeting we have to ballot for 
eleven new members, so that in this respect the year opens favour- 
ably upon us. Not less satisfactory than our numerical strength is 
our financial position, From the statement of accounts just read, 
you will have learned that a good balance remained in our bankers’ 
hands at the close of last year. All these circumstances, together 
with those relating to the papers read during the past year, and to 
the visits made to engineering works during the vacation, combine 
to mark the past year as one of material progress, and certainly 
form a subject for congratulation amongst us. 

** Having referred in general terms to our papers and our visits, 
let me in the next place, as has been the practice with my prede- 
cessors in this chair, detain you a short time while I gather up, as 
it were, the memories of those papers and visits, and place before 
you a brief analysis of the information they conveyed and the 
practical lessons they were intended to teach. First, then, as 
regards our papers. The opening paper was upon a subject of the 
greatest importance in the tin mining districts of Cornwall. It 
was by Mr. S. H. Cox, who described the most recent improve- 
ments in tin-dressing machinery, referring in the first place to the 
various impurities which were found combined with tin ore, and 
explaining the difficulty of separating the wolfram from it by the 
ordinary method of treatment. Mr. Cox then explained the pro- 
cess of tin-dressing usually adopted, and described the various 
mechanical improvements which have been introduced of late years, 
Compressed air had been introduced by Mr. Sholl for working 
stamps, and the results were found to be highly advantageous. The 
system afforded a greater length of stroke, by which the weight of 
the stamp heads was reduced by about 1} ewt., and they were 
worked at greater speeds than the ordinary stamps, the relative 
velocities being respectively 150 and 60 blows per minute. The 
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propeller knife buddle, Collom’s jiggerjand Stephens’ pulveriser 


were also successively described and their special advantages 
pointed out. The author conclusively showed that an important 
saving was now being effected in tin dressing by means of the 
various apparatus described, over the old systems of working. For 
this paper a premium was awarded by the council. 

“*The Ventilation of Coal Mines” was the subject next brought 
before us in a very practical paper by Mr. G. G. André, and for 
which a premium was also awarded. Mr. André dealt with his 
subject ina masterly manner, and although he confined himself 
to one branch of the question, he nevertheless produced a valuable 
paper. After carefully investigating the causes of vitiation in the 
atmosphere of a mine—some of which causes had never previously 
been taken into consideration—Mr. André drew the conclusion, 
that the necessary quantity of air per man was 3 cubic feet, aad 
per horse 12 cubic feet, per minute. In considering the question of 
vitiation by gases given off by the mine, he showed us that the 
difficulties by which it was surrounded were so great, that, at the 
best, only an approximate result could be arrived at, although that 
approximation was sufficiently close to constitute a reliable basis 
upon which to calculate an adequate ventilation. A careful inves- 
tigation of the matter had, he stated, led him to the conclusion 
that one cubic foot of air per second for every hundred yards of 
surface was sufficient in a dry mine making but little gas of any 
kind. This allows for the exhalation and formation of ‘067 of a 
cubic foot of impurities, #.e., noxious gases, vapour of water, and 
solid floating matters per second. ‘To put it in another form, one 
cubic foot of air to each hundred yards of surface is ——— toa 
film about fin. thick spread over that surface, which film is changed 
every minute. And ‘067 of a cubic foot of gases to the same extent 
of surface is equivalent to a film about “,in. thick formed every 
minute. This quantity, under the favourable conditions assumed, 
being only just sufficient, is thus analogous to the breaking strain 
in materials, It would therefore in every case have to be multi- 
plied by an appropriate factor of safety, the value of which must 
be determined by the conditions of the case. The value of this 
factor, Mr. André told us, would vary from 2 in non-fiery, to 6 in 
very fiery seams. The method of treating the question adopted by 
Mr. André is certainly novel; it brings the matter at once within 
the range of calculation, and furnishes a ready means of comparison, 
In his remarks upon the proper distribution of air through the 
workings, Mr. André laid it down as a rule that the air should not 
pass from the broken to the whole mine, and that it should not be 
possible for an explosion to take the air off the men at the faces of 
work, nor to reverse the direction of the current. On the whole, 
Mr. André’s paper forms a valuable contribution to the literature 
of mining engineering. 

“The next paper, by Mr. H. J. Suckling, ‘On Modern Systems 
of Generating Steam,’ was a useful exposition of the principle of 
modern steam-boiler practice. The author pointed out the defects 
of boilers having large shells, and the obstacles they presented to 
the attainment of true economy in the use of steam. Those de- 
fects, he observed, were overcome where sectional or water-tube 
boilers were adopted, as they allow of high pressures being used 
with safety and economy. After laying down a series of condi- 
tions which he considered absolutely essential to constitute a good 
boiler,-he described one on the sectional principle which he had 
designed. The paper afforded scope for a good discussion, by 
which it was consequently followed. 

“The first paper after the vacation was by Mr. Perry F. 
Nursey, the subject being that of ‘ Mechanical Puddling,’ a sub- 
ject which for several years past has attracted considerable atten- 
tion in the iron and steel trades, and upon which several hundred 
thousand pounds have been expended without—as Mr. Nursey 
showed—a strictly commercial result having yet been attained. 
The author gave a complete history of the rise and progress of 
mechanical puddling, describing and illustrating the various 
machines, and exhibiting samples of products. He also showed 
the degree of success to which each earnest worker in this direction 
had attained, and he assigned to each his precise position in the 
order of merit, that position being adjudged by work done in prac- 
tically developing the question. It would occupy too much of 
your time were I to follow Mr. Nursey, even brietly, through his 
historical notice ; but in justice to those who have aided in solving 
this momentous question, I would here place their names on 
record in the order in which the author brought them before us. 
These worthy workers in science are Messrs, B. P. Walker, J. 
Warren, W. H. Tooth, W. Yates, W. Menelaus, E. Williams, G. 
Spencer, and T. R. Crampton, in England; and Messrs. 8. Danks 
and W. Sellers in America. It would appear that in neither 
country had any of the systems been brought into a condition of 
sound commercial success. There appears, however, to be some 
hopes for Mr. Danks under improved mechanieal conditions, and 
there was a probability, too, that Mr. Sellers would bring his in- 
vention to a successful issue. Mr, Crampton, however, appears to 
have the first chance, for, not only has he demonstrated that the 
best results were obtainable in continuous working from his revolv- 
ing puddling furnace, but that those results were obtained with 
coal-dust, an article which in itself was comparatively valueless. I 
understand that Crampton furnaces are being put up at several 
large ironworks in England, and some will shortly be in operation. 
Mr. Nursey, who is still watching the question, has promised the 
Society another paper on the subject as soon as mechanical puddling 
has received a satisfactory commercial solution, After the ad- 
journed discussion on Mr. Nursey’s paper, a communication from 
Mr. J. Blackbourn, of Melbourne, ‘On the Action of Marine 
Worms,’ was read. The author’s experience was gained while 
carrying out some works in the harbour of San Francisco, where he 
had to draw about 300 piles, some of which had been copper- 
sheathed, whilst others had been protected by the Robins process. 
Timber structures in the harbour of San Francisco appear to be 
exposed to the attacks of the teredo navalis and the limnoria 
tercbrans. The worms work all the year round and independently 
of each other, rendering a renewal of the timber necessary every 
two or three years. Mr. Blackbourn described the ravages made 
by these worms, and gave his conclusions, which were to the effect 
that, in repairing timber structures, every piece of timber attacked 
should be removed, as the worms migrate from old to new wood; 
that copper-covered piles resist worms the best and are cheapest in 
the end, especially where labour is dear, and that the Robins pro- 
cess, as far as his experience went, was a complete failure. 

“The subject of our next paper was ‘Tramway Rolling Stock, 
and Steam in Connection Therewith,’ the author being Mr. C. C. 
Cramp, who gave an interesting history of the rise and progress of 
the use of steam on common roads. Among those who have 
largely contributed to bring the question to a practical issue, Mr. 
Cramp told us were Dr. Kobinson, M. Cugnot, Messrs. Murdoch, 
O. Evans, W. Symington, Trevithick, Vivian, George Stephenson, 

3runton, Burstall, Gurney, Walter Hancock, Scott Russell, Todd, 

Grantham, and several others whose names are all well known in 
connection with the subject. The author pointed out the disad- 
vantages of the present street tramway cars, and showed the 
desirability of having them moved by steam instead of horses, con- 
cluding with a description of a tramway car and engine of his own 
design. An interesting discussion followed the reading of this 
paper, during which various opinions were expressed upon the 
subject of steam-worked road tramways. 

**The last paper of the session was a valuable treatise ‘On the 
Forms and Construction of Channels for the Conveyance of 
Sewage.’ It was by Mr. John Phillips, and was written in a tho- 
roughly practical manner, and the council, in awarding the author 
& premium, were unanimously of opinion that it was well merited. 
Mr. Phillips first referred to the various systems in use for remov- 
ing sewage, observing that the water system, when properly de- 
signed, carried out, and looked after, was the best. The perfection 
of the water system depended on the forms of the channels 
through which the sewage was conveyed. The old Westminster 
sewers were nearly flat-bottomed, with vertical sides and a semi- 
circular crown. Other forms of sewer were used at various times, 





but the best form was the egg section, placed with the smallest end 
downwards, This form was favourable to a rapid flow, and con- 








sequently to comparatively clean sewers, whilst the flat bottom 
retarded the flow, and caused deposits of sewage to accumulate at 
various points. In an exhaustive series of experiments, carried 
out by Mr. Phillips, to determine the best form for sewers, he tried 
a semicircle, an elliptic segment, a parabola, and a hyperbola, 
carefully measuring and computing the velocities of the sewage 
running in them. The result was that in the end he decided on 
adopting the egg-shaped sewer, with which form he superseded the 
old flat-bottomed sewers in Westminster in 1846. He afterwards 
introduced the egg-shaped invert with a semicircular crown, which 
form has now come into general use. The author then entered 
fully into the question of the construction of brick and concrete 
sewers, which branch of the subject brought this interesting paper 
to a close. 

‘*Tt will be seen that the papers of the past year were interest- 
ing as well as instructive, and that their subjects were as varied, 
as a society, including in its ranks members of every branch of the 
ptofession, could desire. They will, I trust, form a volumein no 
whit inferior in practical value to that for the year preceding. In 
quitting this portion of my subject I would direct your attention 
to the fact that the ‘status’ of our own, or of any kindred society, 
can only be maintained by a liberal dissemination, or interchange, 
of information among its members. This is only to be effected by 
the reading of papers, and I would strongly and earnestly recom- 
mend every member and associate who has the opportunity—be it 
ever so small-—of preparing a paper, to take advantage of that 
opportunity and to contribute his quoty of information for the 
general good, It matters not how short a paper is so that it is 
practical ; the smallest contribution to our stock of professional 

nowledge has its special value, and he who in the least contributes 
to our transactions at once places his fellow members under an 
obligation to himself which they are but too glad to acknowledge. 

**T will next pass in review the visits made by the members to 
works of professional interest during the vacation, and to these I 
turn with a peculiar pleasure, inasmuch 1s pleasant social reminis- 
cences are connected with them. I nee: not stay to point out the 
special value of these visits in imparting useful practical know- 
ledge, nor to the pleasure afforded by familiar and genial inter- 
course, unrestrained by the conventionalities of the lecture room. 
These aspects of the question have been forcibly brought before 
you by several of my predecessors, besides which they commend 
themselves to every reflective mind. 1 will only observe that it is 
well within my knowledge that much valuable information has 
been acquired, and many lasting friendships formed by members 
of our Society through these means. 

“Our first visit was to the London Yard Engineering Works, 
over which we were kindly conducted by the proprietors, Messrs. 
Westwood and Baillie, who are members of our Society. Amongst 
other engineering structures in process of manufacture we were 
shown several spans of the great Chenab Bridge for the Indian 
State Railways. This bridge when completed will consist of 64 
pa of 40 metres each, the total length being about 1} miles, in- 
clusive of the masonry piers. The weight of iron in the structure 
is 6500 tons. We were then shown portions of a bridge for the 
Imperial Japanese railways, which will consist of 15 spans of 
100ft. each, the total weight of iron being 750 tons. The four 
large caissons for the Portsmouth Dockyard Extension Works, and 
several other iron structures of interest having been inspected, we 
crossed the river to the Ransome stone works at East Greenwich, 
where we witnessed the interesting process of manufacture carried 
on there. Of the fitness of the Ransome stone for ornamental as 
well as for useful purposes in architecture I need not stay to speak ; 
those who like myself saw the elegant productions of the works, 
and witnessed 4in, cubes of the same stone stand a compressive 
strain of 70 tons before yielding, had ample evidence of its adapta- 
bility in both those respects. 

**Our second visit was made to the new station of the Imperial 
Gas Light Company at Bromley, the works being only partially 
completed, although gas making was going actively on. There 
will ultimately be ten gasholders, each 200ft. diameter and 65ft. 
high, of two million cubic feet capacity. The two retort houses 
are each 300ft. long and 65ft. wide, and are flanked by coal stores 
of the same length and 20ft. wide. The cther arrangements are 
on a proportionately extensive scale, and adjoining the works is a 
dock 1000ft. long and 100ft. wide. The company have ample 
room for any future extensions, having secured 150 acres of land. 

**On leaving the works of the Imperial Company, we proceeded 
to those of the Thames Plate Glass Company at Blackwall. There 
the interesting process of plate glass manufacture was seen in all 
its stages of melting the ingredients, casting the plates, and 
annealing, grinding and polishing them, the machinery being 
driven by three engines of 70-horse-power nominal each. 

“The third visit of the Society was made to the rope works of 
Messrs. Frost Brothers at Shadwell, where they found a large 
assemblage of high-class machinery assisting in the important pro- 
cess of rope making, The various stages of manufacture were 
inspected seriatim, the yarn was seen in course of being passed 
through tar and subsequently twisted into strands, and the strands 
formed into ropes and cables of varioussizes, Then we were taken 
over the factories, where a large number of machines were engaged 
in preparing the hemp for the finer kinds of rope. Motion is given 
to the machinery by a pair of horizontal engines of 260-horse 
power indicated. Besides these, there is an old low-pressure beam 
engine—one of Boulton and Watt's first examples, 68-horse power 
indicated—which had worked there more than sixty years, and was 
still running satisfactorily- Six Cornish boilers supply steam at 
601b. working pressure. Some of these boilers are fitted with May 
and Mountain’s feeding apparatus, by which the fuel is fed 
regularly and evenly into the furnace, and by which considerable 
economy is effected. Altogether the visit to Messrs. Frosts’ works, 
which cover seven acres of ground, was most interesting. Notless 
so was that which was made in the afternoon of the same day to 
the Castalia twin ship, which was then lying in the Victoria 
Docks, receiving her final touches, preparatory, as was then antici- 
pated, to her being placed on the Channel station for service. That 
anticipation, however, has not yet been realised, as she was obliged 
to be kept §back for alterations to be made in her boilers and 
machinery. Let us hope, in the interests of sea-sick travellers, 
that the delay will be fora time only. The construction of the 
Castalia is pretty generally known, so that I need only mention 
that she practically represents a vessel divided vertically from 
stem to stern, the two halves being separated, and the space being 
decked over, leaving a free channel for the water between, and in 
which her paddles are placed. Her length is 290ft., the breadth 
of each hull 17ft. and her total breadth 60ft., there being a space 
of 26ft. between the hulls. The vessel is fitted with two pairs of 
engines of the collective nominal power of 250 horses, There is 
one paddle-wheel to each pair of engines, 22ft. in diameter 
by 10ft. breast. 

‘The fourth and last vacation visit was made to Mr. Henley’s 
Telegraph Works at North Woolwich, where not only was the 
manufacture of telegraph cables witnessed, but also that of the 
wires of which they were posed. We inspected first the work- 
ing of the iron in the puddling furnaces and the smelt- 
ing of the steel in the Siemens furnaces, a fine run of 6 tons of 
steel being witnessed, These materials were followed through the 
various stages of hammering, rolling into billets, drawing into wire 
of various gauges, coiling, welding, annealing and galvanising. The 
insulating department, where strands of tinned copper wire were 
being coated, some with gutta-percha, and others with india-rubber, 
also afforded great interest, as did the cable tactory, where all the 
various materials were finally assembled and wrought into lines, 
which were afterwards to pulsate with the thoughts and languages 
of all nations. No more interesting subject for study could per- 
haps be offered than these works, wherein materials Bes various 
isolated parts of the world were being transformed into media b: 
which those lands were to be brought into speaking union, throug! 
the agency of the latest development of our highest phase of 
civilisation, subjugated electricity. 

(Zo be continued.) 
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RAILWAY MATTERS. 

OPERATIONS have now been commenced for the construction of the 
Glasgow, Bothwell, Hamilton and Coatbridge Railway, which is 
expected to be of great service in furnishing a new artery for the 
extensive mineral traffic of the districts through which it will pass. 

THE Pennsylvania Railroad nee A have a car built and used 
expressly for the purpose of a the correctness of the track 
scales along the line. The body of the car is of iron, and it is fur- 
nished with weights, by which the scales can be proved. It is 
started out from Altoona once each month, and makes the round 
of the road and branches, adjusting all the scales, 

A CONSIDERABLE number of men are now employed in widening 
the Great Eastern Railway between Cambridge and Six-Mile 
Bottom, in order that a second line of rails may be laid down be- 
tween those points. There is already a double line of rails between 
Six-Mile Bottom and Newmarket. It is expected that the work 
now in hand, which is being carried on by night as well as by day, 
will be completed by the Newmarket Craven Meeting in April, 

Tue small locomotive engines which are continually seen running 
about the Royal Arsenal at Woolwich in all directions on the 
narrow gauge tramway, and doing excellent service, have been pro- 
nounced unsuitable for the work of the Royal Gun Factories, 
especially now that the guns to be moved from place to place have 
so much increased in weight, with the prospect of still further 
increasing. A large and powerful locomotive has therefore been 
manufactured for the Department to run on the broad gauge rails, 
and has just been received at the Royal Arsenal. When tested it 
was found capable of drawing with ease several trucks laden with 
guns and coils, weighing in all about 100 tons, and it brought 
its load up the incline}{from the proof butts without any difficulty. 

THE torce of men required to work a railroad is illustrated by 
the Illinois commissioners’ report, which has a column for ‘* number 
of persons employed—entire line.” We usually speak of the em- 
ployés of a railroad company as an army, but some of the 
Illinois companies seem to get along with a corporal’s guard. 
Two roads have but fifteen employés each, one of these roads being 
eight and the other seventeen and a-half miles long. The Syca- 
more and Cortland road, which is only four and a-half miles long, 
however, employs but twelve men ; but the smallest force is on the 
Louisville, New Albany, and St. Louis, twenty-seven and a-half 
miles long, which reports but nine men The total length of the 
roads reporting is 6749 miles, and the aggregate number of their 
employés is 35,769, which is at the rate of 5°3 men per mile of road. 

THE report of the Metropolitan District Railway Company says: 
—-The board have had under consideration for some time past the 
great importance, to the company and to the public, of securing 
access to the South Western-Railway and other railways connect- 
ing with it to the west of Hammersmith. Negotiations upon the 
subject have been initiated with the South-Western Company, 
and have resulted in the board having lodged a bill for the purpose 
of authorising the construction of a short junction line considerably 
under a mile in length to connect the existing station of this com- 
pany at Hammersmith withthe South-Western Company’s Kew 
and Richmond line at that place. The bill will be submitted to a 
special general meeting of the proprietors, to be called as soon as 
some necessary preliminary points shall have been arranged. 

Av the meeting on Thursday of the South-Eastern Railway Com- 
pany, Sir E. Watkin, M.P., stated that the general condition of 
the traffic of the line is of a very a nature, and that, 
although the increased receipts have been met during the past half- 
year by augmented expenses, he has no doubt that the shareholders 

will soon reap the advantages of lower rates for materials, Kc. 
Arrangements have been made with the Northern of France Railway 
for ‘‘ through” rates ; and the company’s landing stage on the Quay 
for Bonaparte at Boulogne will probably be moved to the more con- 
venient position, both for the traffic of passengers and merchandise 
before the summer. Thiscompany will by the completion of the 
Blackfriars branch be brought into immediate connection with the 
Midland and Great Northern companies at King’s Cross by means 
of its arrangement with the Metropolitanline. When this result has 
been accomplished, Sir Edward Watkin says he anticipates that 
the directors of the London and North-Western Company and 
those of the South-Eastern will be able to arrange for a short 
junction connecting their two systems. 

THE Rochester, U.S., Express says : Through the courtesy of one 
of our subscribers we are enabled to give the following account of a 
thrilling occurrence on the line of the Marquette, Houghton, and 
Ontonagon Railroad in the copper mining region at the head of 
Lake Superior. He writes, ‘* The principal reason for my writing 
was to tell you what happened to Johnny. (He used torun on the 
Central, you remember.) He was pushing one of our big, heavy 
snow-ploughs over the road with a 60-ton engine, such as we have to 
use here on account of the heavy grades, and had just started down 
a very long and heavy grade near Michigamee. You know how 
they have to run. Well, John had just let her out for what 
she was worth, when, on turning a short curve, he saw, about a 
quarter of a mile a-head, a four-horse team hitched to a sleigh that 
was caught in the track somehow. The men in charge seemingly 
made frantic efforts to get the sleigh loose, but at last gave it up, 
and to Johnny’s surprise they all ran off as hard as they could go 
across the fields. Jack threw her over as soon as they came in 
sight, but the old thing was going too fast to allow brakes to hold 
her. Then he opened his whistle and ‘made her howl.’ At that 
the horses began to get restive and scared, and at least gave a 
plunge altogether that started the sleigh—just in time for the 
engine to graze it as it went by—the horses starting off on a run, 
but were caught by the menin charge. Assoon as Johnny stopped 
he went back to find out if any hurt had been done, and you may 
guess how he felt when he heard that the sleigh was loaded with 
800 Ib. of nitro-glycerine just from the magazine at Michigamee, 
enough to starta young railroad in the moon if Jack had struck it.” 

Up to the present, the Board of Trade inquiry into the Shipton 

ident now pr ding at Westminster, h.s proved very 
uneventful. Some technical interest was lent to the inquiry on 
Wednesday, when Mr. Mansell was examined. He said: Iama 
carriage superintendent of the South-Eastern Railway Company, 
and have been twenty-seven years in my present position. From 
the year 1847 Ihave given the subject of fastening tires on wheels my 
serious consideration. At the time the mode adopted on my line 
to effect this purpose was by shrinking the tires on the bodies of the 
wheels, and then securing them either by rivets or bolts. I con- 
sidered this process was not satisfactory, as there was a liability of 
fracture taking place at the rivet holes. In this way the wheels 
were subject to breakage, and, probably, danger to life and property 
might ensue. In 1848-9 an experiment made by me for the purpose of 
testing a plan for holding broken tires on the wheels was successful 
A tire cut into several parts was held on the wheel of a goods 
train, the said wheel running continually, from day to day, for 
nearly two years. Before this experiment was made I obtained a 
patent for my invention, and in the year 1850, with the sanction 
of the chairman of the South Eastern Company, I began to use 
these wheels on a few of the carriages. In 1862 I applied for a 
prolongation of the original patent, and I then discovered that 
there was a great imperfection in my process, which, in the year 
1865, I corrected, and then obtained another patent. From that 
year until 31st December, 1874, the total number of these wheels, 
which were all wooden, prepared for various railway companies, 
exclusive of the North Western, to which an exclusive right to 
manufacture had been assigned, was 82,996. Iam not aware of a 
single instance where a tire came off fastened in this way. I have 
— some 5739 sets of iron wheels, according to my process, 
to Scotland and countries abroad, beyond those running on the 

South Eastern line. The Great Western Company have received 

more Mansell wheels than any other company. [If a tire come soff 

a wheel the latter must leave the rails, ot h the results are 

not often eangerous. Tires weaken from 10to 1S per cent, by being 
ri 
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NOTES AND MEMORANDA. 


FINELY rubbed bichromate of potassa, mixed with twice its bulk 


of sulphuric acid and an equal quantity of water, will clean the | 


dirtiest brass very quickly. 
A RECENT test of the relative strength of oak and Oregon pine, 


| made at Saa Francisco, with bars each lin. square and 3ft. long, 


showed that the pine was equal to the oak. Both broke under the 
same weight placed in the middle of each bar, namely, 260 Ib. 

M. GasToNn TISSANDIERE has taken advantage of the weather in 
Paris, and the heavy falls of snow there, to make a series of 
most interesting observations on the dust which snow gathers during 
its passage through the atmosphere. The result will be sent very 
shortly to the French Institute. 

ENGLAND imports more than 5000 tons of osiers, valued at about 
£40,000. About 300 varieties of osiers are known, the most im- 
vortant beds being situated near Nottingham ; the home produce 

eing insufficient to meet the demands, great attention is being 
paid to the cultivation bedsin Australia, and a considerable quantity 
is yearly produced in that country. 

A LATE Italian patent, says the Scientific American, contains the 
following recipe for a varnish for protecting metal work :—‘*‘ A paste 
is made of finely pulverised quartz, carbonate of potash, or oxide 
of lead and water, according to the colour required. A thin coat of 
this is applied with a brush to the object, which is then placed in 
a muffle, and heated to 1495 deg. Fah. The articles emerge 
covered with a sort of polished glass, which resists blows and which 
does not split nor scale off, while it serves perfectly to protect the 
metal against oxidation. 

M. CHAMPION, a French chemist, states that the heat developed 
by a given quantity of nitroglycerine when exploded is capable of 
exerting, when converted into motion, a maximum energy fully 
five times that produced by the explosion of the same amount of 
gunpowder, and three thousand times more than that caused through 
the combustion of an equal quantity of coal. A single quart of 
nitroglycerine, it is asserted, has the potential energy of 5500-horse 
power, working during 10 hours. It remains to invent a machine 
in which the gigantic force can be harnessed and controlled. 

PROFESSOR DANIEL KiRKWooD gives the following résumé of 
new he.venly bodies discovered during the year just ended. Six 
minor planets have been added to the list:—No. 135, discovered by 
Dr. C. H. F. Peters, February 18th, at Clinton, N. Y.; No. 136, by 
Palisa, at Pola, Prussia, March 18th; No. 137, by the same, April 
21st; No. 138, by Perrotin, at Toulouse, May 19th; No. 139, by 
Professor Watson, at Pekin, October 8th; No. 140, by Palisa, at 
Pola, as above. Four comets were also discovered, the most 
interesting of which, Coggia, has been fully described. The star 
shower of November 14th entirely failed, and no further return of 
the meteors in any considerable number can be expected until near 
the close of the century. It has been found that the aphelion of 
Mars differs in longitude but one degree from the perihelion of the 
minor planet Aethra discovered in 1873, and that the greatest 
distance of the former exceeds the least of the latter. These facts 
indicate the possibility of so near an approach of the two bodies 
that the disturbing influence of Mars on the asteroid may materi- 
ally modify its orbit. 

THE physical influence of the solar forces in exciting life in 
germs has of late years attracted much attention. M. de Candolle 
has especially selected as an illustration of this, some observations 
recently recorded by Prof. Von Heldreich, of Athens, which seem 
to show that certain seeds may germinate after having lain dor- 
mant in the ground for at least fifteen hundred years. A species 
of Glaucium, one of the poppy order, has sprung up in localities 
which have been covered with a great thickness of old slags from 
the smelting works in which the silver ores from the Laurium mines 
were reduced, these slags being re-worked for the sake of the metal 
which they still retain. It is known that the accumulation of slags 
cannot be less than fifteen hundred, and may be as much as two 
thousand yearsold. Theplant appears to be a new species—if, 
indeed, anything can be called ‘‘new which was known fifteen 
centuries ago—and has received the distinctive name of G. Serpieri. 
These observations, says the Atheneum, go to prove the correct- 
ness of Lavoisier’s statement, that organisation and life are directly 
dependent on light. 

AMONG the many vegetable products of Brazil the pottery tree 
of Para is not the least worthy of note. This tree, the Moguilea 
utilis of botanists, attains a height of 100ft. up to the lowest 
branches. The stem is very slender, seldom much exceeding Ift. 
in diameter at the base. The wood is very hard and contains a 
very large amount of silica—not so much, however, as the bark, 
which is largely employed as a source of silica in the manufacture 
of pottery. In preparing the bark for the potter’s use it is 4irst 
burned, and the residue is then pulverised and mixed with clay in 
varying proportions, With an equal quantity of the two ingre- 
dients a superior quality of ware is produced. It is very durable 
and will bear almost any amount of heat. The natives employ it 
for all manner of culinary purposes. When fresh the bark cuts like 
soft sandstone, and the presence of the silex may be readily 
ascertained by yams 3 a piece of the bark between the teeth. 
When dry it is generally brittle, though sometimes hard to break. 
After being burned, if of good quality, it cannot be broken up 
between the fingers, a pestle and mortar being required to crush it. 

THE Warden of the Standards, in his report on the financial 
year 1872-3, stated that an ancient pound weight, probably of the 
time of Henry III. or Edward I., was found in 1842 in the old pyx 
chamber in the cloister of Westminster Abbey, adding :—‘“‘ This 
old weight and some others were delivered into the custody of the 
late Superintendent of Weights and Measures at the Exchequer, 
but unfortunately no trace of any of them can now be found.” 
The Warden now reports that one of these curious old weights has 
since been found at the late Superintendent's private residence and 
has been delivered into the custody of the Warden. It is a small, 
flat, circular weight of copper, marked with two dots as if of the 
weight of two grains, and is enclosed in an ancient box of elegant 
shape, in the form of an urn turned in boxwood. The box is in- 
scribed with ink, in handwriting of the time from Henry III. to 
Edward I., “‘ Grana pro auro.” The weight is in excellent preser- 
vation, and evidently of very nearly its original weight. It now 
weighs 1°869 imperial avoirdupois or troy grain, showing the single 
grain to be equal to 0°935 imperial grain. It would seem that 
either the troy grain when first introduced into this country was 
of somewhat less weight than at a later period, or that this old two- 
grain weight must have been deficient in true weight about 0°131 

in. 

Der Naturforscher gives an account of observations on the tone 
of waterfalls made by Herren A. and E. Heim, and communicated 
to the natural history society of Schaffhausen. They say a mass 
of falling water gives the chord of C sharp—C, E, D,—and below 
these notes the non-accordant F. When C and D sound louder 
than the middle note, F is heard very fully. It smothers the pure 
chord of C sharp, so that it is no longer heard as a concord but as 
a clear rushing noise. The F is a deep dull humming far-resound- 
ing tone, strong in proportion to the mass of the falling water. 
It can be heard round rocky corners or through thick woods, and 
at a distance at which the other notes are imperceptible. Besides 
F, C and G are heard. E is always weak, and the ear scarcely 
recognises it in small falls. The notes C, E, G, F, belong to all 
rushing water, and in great falls often in different octaves. Small 
falls often give the same tones one, two, or three octaves higher. 
No other tones can be found. In strong falls F is the easiest to 
| hear; in all weak ones C. On first attempts to distinguish the 
notes, C is usually the most readil, — oy and as each note is 
ep ry: by its octave, it is often difficult to decide which C, 
G, or Fis heard. Persons with musical ears attempting to sin; 
near a rushing water spontaneously use the key of C sharp, or o 





F sharp if near a heavy thundering fall. Other keys give an ugly 
discord. riments with other fluids are suggested to see if 
' they give notes differing from those of water. 





THE Lercito states that the military authorities are discussing 
the question of defending Rome by a systein of permanent fortifi- 
cations. 

THE report of the London and County Banking Company, 
adopted at the meeting yesterday, shows that the dividend for 
1874 has been 20 per cent. In addition, nearly £19,000 are carried 
forward from last half-year. 

A NEW seam of coal, 2in. or 3in. thick, has been struck in the 
deep winnings at the Oswestry collieries, thus proving a larger ex- 
tension of the coal measures there than was supposed. 

From the annual report of the West of Scotland Association of 
Gas Managers, it appears that, compared with last year, the price 
of gas is now lower over the whole of Scotland, owing to the use of 
improved gas-making appliances, and the cheaper price of coals. 

Tue council of the Society of Arts have decided to offer the 
society's Fothergill gold medal for an effective means of extinguishing 
fire on board ship, and they have directed the secretary to enter 
into communication with leading shipowners, with the view of 
enlisting their aid in this important matter. 

REFERENCE was made at the meeting of the Birkenhead Com- 
missioners on Tuesday to the sinking of the ferry steamer Cheshire, 
Mr. Aspinall remarked onthe fact that during the past twenty 
years the Woodside boats had carried 2,200,000,000 passengers 
without the loss of asingle life. 

Sin JoHn HAWKSHAW, the commissioner appointed by Govern- 
ment to inquire into the pollution of the Clyde, and the means of 
purifying it, is on the eve of commencing his labours. During his 
present visit, the eminent engineer, it is said, will make a personal 
examination of the Clyde and its tributaries, reserving the 
taking of evidence on the subject until another visit. 


At the Birmingham Town Council on Tuesday, the Sewage Com- 
mittee recommended to the council that they should come to an 
amicable arrangement with Sir Charles Adderley with reference to 
the litigation which has been going on in the Court of Chancery 
for 20 years. The council agreed to accept the compromise, and 
an application will be made to the Court of Chancery next week to 
discharge the order of sequestration. 

ARRANGEMENTS are in progress for a renewed trial of fog-signal 
guns by the officials of the Royal gun factories in the Royal 
ood, Woolwich, assisted by Professor Tyndall and others 
selected by the Trinity Board. Some new guns have been devised 
in the hope of meeting the requirements of the board as to in 
creasing and varying the sound of the reports, and gun-cotton 
as well as gunpowder is to be employed in the experiments. 

THE Latour News, a useful publication, states that the shipbuilders 
on the Thames are now sanguine of better times than were ever 
known, and foreign orders of the heaviest nature are being con 
tracted for. At present work is anything but plentiful. Boiler 
makers, marine engineers, pump makers, anchor smiths, steam 
launch builders, boat and barge builders, riggers, ship carpenters, 
coopers, and weavers are moderately employed between Cubitt Town 
and Shoreditch. 

THE great strike of shipwrights on the Tyne has had its effect 
upon Hartlepool. The platers and riveters in the several yards 
have had notice of a reduction of wages, but the masters, finding 
the men unwilling to submit to it, have held a conference, and 
decided to complete existing contracts and discharge as many men 
each fortnight as the progress of work will permit. No new con- 
tracts are to be entered into nor ships built on speculation unless 
the men consent to the reduction. 


CONSIDERABLE success appears to attend the new system of gas 
making lately introduced by Mr. A. Malam, manager of the 
Dumfries Gas Company. His system has just been introduced in 
several Irish towns, and it is stated that he has obtained 12,100 
cubic feet of gas from English coal, as against 9200ft. by the 
ordinary process, and without any falling off in quality or illumin- 
ating power. A trial of the system, experimentally, is contem- 
plated by the Gas Committee of the Glasgow Town Council. 


THE lock-out in South Wales, according to Capital and Labour, 
closes 350 collieries in Glamorganshire, and 80 in Monmouthshire, 
employing 70,000 men. It also closes 20 ironworks, employing 
about 40,000 men, and a large number of ironstone mines, employ- 
ing about 10,000 men. The quantity of coal raised by the men 
averages 350,000 tons weekly, and 13,000 tons of finished iron are 
produced. The wages paid tothe colliers average £70,000; to the 
ironworkers, £75,000; and to the ironstone miners, £10,000 
weekly. The ironworkers have had nothing to do with the dispute, 
but are shut out in consequence of the stoppage of the collieries. 

A GREAT strike has already taken place among the shipbuilders of 
the Tyne. The notices of a reduction in that trade expired on 
Saturday, and on Monday about 6000 men employed at the yards 
of Palmer and Co., Jarrow; Charles Mitchell and Sons, Low 
Walker; Andrew Leslie and Co., Hebburn ; Wigham, Richardson, 
and Co., Wallsend ; Clelland and Co., Wellington Quay ; Cole 
and Co., Howden ; and Mitchell’s Slipway Co., came out on strike. 
The works of Messrs. John Readhead and Co., at the Lawe, and of 
Mr. J. Eltringham, at the Stone Quay, are not affected by the 
strike. Among other grievances complained of by the men on strike 
at Palmer's yard, they allege that a new mode of plating ships 
has been adopted during the past year, for which they have re- 
ceived no extra remuneration whatever, the size of the plates, 
among other alterations, having been increased from 32in. to 53in. 
in width. 

LaTER accounts from Port Said confirm previous reports of the 
lawlessness prevailing in this part of the Khedive’s dominions. 
Among the latest sufferers from the present state of things is Mr. 
William Dowrie, an English subject, and the superintending engi- 
neer of a steam factory at the entrance of the Suez Canal. This 
gentleman was stabbed by one of his own men, with whom he had 
the misfortune to differ; and the man, not content with inflicting 
serious injury with a knife or dagger 2ft. in length, endeavoured to 
settle the affair by discharging a pistol at his victim’s head. Mr. 
Dowrie is, happily, still alive, though his state is so critical that 
the British consul has thought it necessary to attend and take his 
deposition. One or two fresh murders have also been committed, 
the victims in each case being foreigners, and the crimes being 
committed in broad daylight without any interference on the part 
of the police. Only a day or two before the mail left, an American 
gentleman, having had ‘‘a difficulty” with his neighbour, found it 
necessary openly “to rebuke him with his revolver ” in the public 
streets. In this instance but slight injury was the result. 

THE Admiralty have directed that prior to carpenters being 
entered in the Royal Navy they are to undergo an examination in 
the following subjects by the dockyard officers :—Knowledge how 
wood, iron, and steel masts are constructed ; how to fix masts of 
wood, iron, and steel ina ready and efficient manner; ability to 
calculate the proper proportions for making masts and yards from 
rough spars ; ability to describe the manner in which the two thick- 
nesses of sheathing in composite or iron ships are secured to the 
frames or plating, and the manner in which a wood deck is secured 
to iron beams, stringer plates, or iron decks ; knowledge how the 
keel, stem, and stern posts, and rudders of iron ships are formed, 
and how the stem and stern posts are fitted to the keel; how the 
stern tube is formed ; how the bulkheads are secured to the ship’s 
side, and how they are stiffened ; how water-tight doors and sluice- 
valves are formed and worked ; how iron beams are fitted to the 
ship’s side; ability to describe the transverse and longitudinal 
framing of a ship and the formation of the double bottom ; ability 
to show how iron plates are united to one another and to the iron 
frames ; to describe the method of securing the armour to the <h P. 
and to describe the pumping arrangements in ships with or with- 
out a double bottom ; and a knowledge of the ventilating arrange- 
ments usually fitted in her Majesty's ships. 
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Tue blowing engines which form the subject of the illustrations 
above, and at page 95, have just been erected by Messrs. Dick and 
Stevenson, of Airdrie, at Govan Ironworks, Glasgow—Messrs. W. 
Dixons, Limited. Several novel features are embodied in their 
design, which will be readily understood from the engravings, 
and from the following general description. The steam cylinders 
are 40in. in diameter, the blowing cylinders 80in. in diameter, 
and their strokes 4ft. 6in. Contrary to the usual arrangement 
of engines of the vertical type, the blowing cylinders are placed 
on the foundation and beneath the floor line, the steam cylinders 
overhead, and the crank shaft and connecting rod between them. 
By this disposition of the members, the blowing cylinders, 
together with the strong cast iron casings with which they are 
surrounded, serve to a great extent the double purpose of a 
foundation and air receiver, by reason of their weight and 
extended surface. The necessity for the usual heavy masonry 
foundations is thus in a measure obviated ; the centre of gravity 
being also very much lower than in the ordinary engine with 
steam and blowing cylinders overhead, all stays from the engine 
to the walls of the house are dispensed with; and the engine 
being thus entirely self-contained, the cost of the house can be 
much reduced. 

The admission of air to the valves takes place altogether be- 
neath the fluor-line, as shown by the arrows A, A‘, in the front 
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The inlet valves are simply thin steel discs, with 


elevation. 
rubber facings, working on ordinary grids, against which they are 


held by light spiral springs. They are each about 15in. diameter, 
nine at each end of the cylinder, occupying almost the whole 
available surface of the covers, top and bottom. Their combined 
area being thus considerably larger than usual, the admission of 
air takes place almost noiselessly, even in the cellar below the 
floor-line, whilst above that line everything is perfectly silent. 
The arrangement of the delivery valves is new, and forms part 
of the subject of Mr, Stevenson’s patent. The ports are disposed 
all round the cylinder, close to the ends. as shown in the enlarged 
detail at A and B; also in the front elevation, where one of the 
cylinders is shown partly in section at C. They each measure 
din. by 6in., twenty-four of them being at top and the same 
number at the bottom of each cylinder. The top and bottom 
ports are placed in a line with each other perpendicularly, each 
pair being covered by the leather-faced ends of a narrow elastic 
metal blade, 5ft. 10in. long by 5in. broad by jin. thick, fixed by 
screw pins at the centre of the cylinder, from which it springs. 
The air is discharged into. the cast iron air-casing or receiver 
surrounding the cylinder, and from thence to the main blast pipe. 
The space between the sides of the casing and the cylinder 
being made sufficiently large to admit of a man freely working 
inside all round, the valves are thus easy of access, and any one 


can be almost immediately removed and renewed. It will readily 
be seen that with this arrangement of valves the loss in air 
passages and piston clearance is reduced to a minimum, and the 
cushioning of air at the ends of the stroke, always objectionable, 
but more particularly so in short stroke engines, is almost entirely 
done away with; and the air being thoroughly discharged at the 
termination of each stroke, there is a considerable improvement 
in the duty of the engine. 

The method of connecting the steam and blowing pistons by 
means of four rods, besides allowing the crank shaft and connect- 
ing rod to be placed between the cylinders, enables the piston to 
be made considerably lighter than usual. The packing boxes of 
the blowing cylinders are carried up by tubes as far as the cross- 
head will admit of, and being there firmly secured to the columns. 
serve as guides to the piston rods, 
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It will be observed that the foundation of each engine is left 
open at one side, the cylinders being here supported by three 
small columns. This opening, besides being necessary for the 
admission of air to the bottom valves, enables the blowing piston 
to be withdrawn, the small columns being easily removed for this 
purpose. In general appearance the engines are handsome and 
compact, and the workmanship very superior and substantial. 
Messrs. Dick and Stevenson have in course of erection at the 
works of the Monkland Iron and Coal Company a pair of engines 
similar to those described, which will be started in the course of 
a fortnight, when we may again allude to the matter. 











THE ROYAL INSTITUTION. 

Tue Royal Institution session for this year commenced as usual 
at Christmas, with lectures adapted to a juvenile auditory. The 
Friday evening lectures began on the 15th ult.; those which have 
been delivered and those which are to be delivered are by men of 
the first ability, so that the series will be unusually interesting. 

The six Christmas lectures for juvenile listeners were delivered by 
Dr. J. H. Gladstone, F.R.S. He chose for his subject ‘The 
Voltaic Battery.” Most of the experiments and teachings were of 
course too elementary to interest the readers of these pages, but 
one of the experiments revealed a fact not generally known. He 
said that in daily life weak electrical currents are at work where 
their presence is often little ———- ; for instance, supposing a 
person at dinner to have a silver fork in one hand and a finger upon 
the steel part of a knife held in the other, it follows that when he 
plunges the knife and fork into a beef steak two dissimilar metals 
are thereby placed in a moist conducting substance, consequently 
a voltaic circuit is formed and an electric current flows through the 
body of the individual between the knife and fork. To prove that 
this was really the case, he connected a reflecting galvanometer 
with the knife and fork by means of wires; he then proceeded to 
cut a beef steak, and the current thus generated deflected the 
needle of the galvanometer, so that the spot of light which it 
reflected was seen travelling along the screen by all the observers. 

Professor P. M. Duncan, F.R.S., delivered a course of lecturesupon 
““The Grander Phenomena of Physical Geography.” He pointed 
out that there is strong evidence that the earth is a solid 
body now cooling, because the deeper man can get in mines or 
in borings the hotter is the temperature, and if the tempera- 
ture continues to increase at depths to which man cannot reach, 
in the same ratio that it does at depths which he can reach, 
a temperature of 3680 deg. would be found at a depth of 45 miles. 
At this temperature granites and lavas fuse. Assuming, then, the 
earth to be a hot body now cooling, as it cools the rocks must 
contract; moreover, those rocks which are rich in silica will not con- 
tract so rapidly on cooling as others, consequently herein is a source 
of change of shape of the earth. It is well known that surface 
changesare going on, that some large areas of land arein course of slow 
upheaval, while others are slowly sinking, and that at one geological 
period there was a great upheaval of the larger portion of the 
continent of North America. The globe, therefore, is cooling un- 
equally. The radiation from some parts is greater than at others, 
so in this there is a further source of disturbance. Sir William 
Thomson has calculated that every year 92-horse power of work — 
for heat means work—is got rid of from every kilometre of the 
surface of the globe. The dissipation of energy and the contrac- 
tion of rocks not being uniform, the effect of these disturbing 
causes is to produce horizontal thrusts, which form mountain 
ranges by crumpling up the earth, for mountains are formed by 
this crumpling action, and not usually by direct volcanic or other 
upheaval. The changes produced by the contraction are slow, 
and there is every reason to believe that our present sea-floors and 
our present continents are extremely old, geographically speaking, 
so far as their present forms are concerned. He said that the 
upper part of Snowdon consists of sea sand, fossil sea fishes and 
volcanic ashes, all mixed together; in fact it appears to have been 
at one time in the same condition that the Bay of Naples is in at 

resent, that is to say, volcanic ashes fall into it and sometimes 

ury fish, The lower part of Snowdon consists of vast streams of 
old lava. At some geological period the crumpling action already 
mentioned took place below the Bay of Snowdon; consequently 
the bottom of the bay was elevated and became the top of the 
highest mountain in Wales. Rain, and rivers, and atmospheric 
changes, then played upon it during the course of long ages, 
sculpturing out the beautiful mountain scenery which characterises 
the Snowdon range. 

The first Friday evening lecture of the session was delivered on 
January 15th by Professor Tyndall, on the subject of ‘‘ Sound,” 
Professor George Busk, F.R.S., presided. 

Professor Tyndall began by saying that in the philosophy of 
Locke an idea was defined asa mental picture, and in all his 
(Professor Tyndall’s) teaching of science, he had always attempted 
to give clear ideas—resting upon a physical basis—of the pheno- 





mena presented, avoiding all vagueness of phraseology, and in 
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pursuance of this plan he would show a few experimental facts as 
He then took a large glass vessel 
filled with perfectly invisible carbonic acid gas, and held it between 
the electric lamp and the brilliantly illuminated screen, so that 
the large shadow of the glass vessel was seen upon the screen. 
Upon tilting the vessel the heavy carbonic acid gas began to pour 
out of it, and as it refracted light more than air, it became visible 
upon the screen as a falling stream full of waves, His assistant 
next began to blow through some invisible vapour of sulphuric | 
laced between the screen and the lam 
mixed breath and vapour issued from the tube the stream was rendered 
visible by its unequal refraction of the rays of light. The same 
effect was produced by means of the hot gases from a burning 
candle placed between the electric lamp and the screen. 
acts, he said, would serve to give a physical basis for their ideas, 
by showing that in a perfectly transparent atmosphere there might | 
be invisible layers, having an influence of their own. 
If a wave of sound entered an invisible cloud ofcarbonic acid gas, | prevented the sound from passing through the tube, and broke it 
then the velocity of the wave would be reduced from 1120ft. to t. | upintoechoes. The lecturer here remarked, ‘‘ How could it be proved 
the common air it | these te produced echoes ?” 


per second, but on leaving the gas and re-enteri 
i ie to prove it experimen 


would move with its original speed. At every change of velocity a 
certain portion of the sound would 
first reaching a layer of carbonic acid a part of the sound would be | done so. His 
reflected, and, aftey passing through the layer and reaching the | burner, which 


», and as the invisible 


be sent back as an echo, thus on 
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| other side, a further portion would be sent back as another echo ; 

if there were many alternate layers of air and carbonic acid gas 

this action might take place so often as to quench an entire wave of 

sound and to dissipate it in echoes. 
| attention to a small square wooden tube, into the air of which, he 

said, he could introduce at will seven vertical sheets of carbonic 
One of the sensitive flames, which con- 
tracted at a shrill sound, was placed at one end of the tube, and a 
whistle continuously blown by a bellows was placed at the other. 
When the tube contained air only the sound passed freely and con- 
tracted the flame ; when he let seven sheets of carbonic acid gas 
enter the tube, they broke up the sound into echoes, so that its 
action upon the flame was cut off, being intercepted by layers of 
These | invisible gas. He then showed that heated air would have the same 
effect, by doing away with the carbonic acid, and placing four gas- 
flames below the tube, so as to heat it in four places, and produce 
Layers of unequally heated air 
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Professor Tyndall here called 


If they did so, of course he ought 
tally, so some time since he asked 
his assistant to solve the problem practically, and Mr. Cotterill had 
lan was to take a large hot flame from a batswing | the whole of the fifteen layers, and thateach layer would reflect a por- 
the power of reflecting sound, for the hotter the | tign of it so as to act upon the sensitive flame ; thus in passing and 
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flame the greater was the reflection, and he placed this flame in a 
peaion to throw back the sound, which it actually did, as proved 
y the contraction of the sensitive flame. 

Strange to say, the flame could reflect sound much better than 
calico, muslin, and other woven fabrics. Professor Tyndall here 
borrowed a little boy’s handkerchief, and showed that it would 
not cut off the sound even when folded four times; neither would 
green baize, nor felt 4in. thick—so thick that it would entirely cut 
off the light of the noonday sun. Two hundred layers of muslin 
in a square pad had but a feeble power in cutting off sound. The 
lecturer remarked that this was because the air was continuous 
inside the fabrics, On wetting the handkerchief with water, soas 
to prevent continuity of the air, a single layer of the wet handker- 
chief cut off the sound. He remarked that after seeing these 
facts the listeners would be quite prepared to understand that 
heavy snow storm would have little power in intercepting sound, 
whereas loud noises might be quickly quenched on a clear day, sup- 
posing the air to be heated unequally in different . ‘ 

Professor Tyndall narrated how in one of his laboratory experi- 
ments he had placed fifteen layers of calico, each an inch or two 


| behind the other, and in front of one of his sensitive flames. He 


discovered that the sound from the whistle would pass through 
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returning through the fifteen layers, the sound passed through 
thirty layers in all. 

The lecturer also said that the experiments recently made at the 
South Foreland were to the honour of the Trinity House, the 
Board of Trade, and to the Government of this country, for they 
had proved to be of practical importance, and had solved scientific 
questions which had been in a state of confusion for a century and 
a-half. Some of the experiments had consisted in the firing of guns 
and noting to what distance the sound would travel, also various 
facts were recorded connected with the echoes, Even in the 
most cloudless and fine weather the aérial echoes were always 
plentiful. 

In 1822. commission of the Bureau des Longitudes was insti- 
tuted at the request of La Place to determine the velocity of sound. 
‘Two stations were selected outside Paris, and guns were fired at 
each station. ‘The time of the flash of each gun and the time of 
the arrival of each sound were noted by exceedingly careful 
observers, among whom were Arago, Gay Lussac, Humboldt, and 
other trustworthy observers. To their surprise they discovered 


that the sound travelled more rapidly in one direction than in the | 


other, and the wind had nothing to do with this effect, for the 
very slight wind then blowing was in opposition to the direction 
in which the sound travelled fastest. Arago had the courage to 
say he could not explain this fact. He once or twice heard echoes, 
but then clouds were about, so he thought the echoes might be due 
to the presence of clouds, 

Professor Tyudall here took a large glass cabinet about the size 
of a watchman’s box, and he caused the sound from the whistle to 
enter it on one side, and to depress the sensitive flames when it 
escaped on the other. In the lower part of the cabinet inside he 
lit two large gas flames, and the hot air from these rising in the 
cabinet intercepted the sound, so that the flame ceased to be 
shortened. He thus proved that invisible columns of heated air 
would cut off sound. He then put ont the burners and lita piece of 
phosphorus piaced in a saucer at the bottom of the cabinet; the 
latter of course was soon filled with a thick smoke of phosphoric 
acid—so thick was it, that it cut off from view a lighted candle 
which was placed at the back of the cabinet; yet this cloud, which 
was so powerful in cutting off the rays of light, did not interrupt 
the waves of sound at all. Having thus proved that invisible 
warm air may act as an acoustic cloud, he said that when such 
clouds are close to the sovrce of sound the echoes are immediate 
and mix with the original sound; but if the acoustic clouds are 
further off, then there are prolonged echoes, Further, the length 
of an echo is a measure almost of the depth of the acoustic cloud 
from whence itcomes. In the experiments at the South Foreland he 
discovered that when a sound penetrated to a great distance, then 
the echoes were longest. 

At the close of his lecture he argued that the phenomenon which 
Arago could not explain was due to warm air from the chimneys of 
Paris, forming acoustic clouds which surrounded the station at 
Villejuif, whilst the other station at Monthlery was free from this 
heterogeneous atmosphere. 








THE TODMORDEN EXPLOSION. 

A FEARFUL explosion occurred at the works of Messrs. Lord 
Bros., Todmorden, Yorkshire, on the 21st of January, 1875, Mr. 
J. Waugh, engineer to the Yorkshire Boiler Insurance and Steam 
Users’ Company, was requested by Major Ormsby, Chief Constable 
of Halifax, to examine tie boiler with a view to ascertaining the 
cause of the explosion. ‘This Mr. Waugh has done, and the follow- 
ing is the text of his report :—‘* At the outset,” writes Mr. 
Waugh, ** I wish to thank Messrs. Lord Brothers for their uniform 
kindness and ready assistance they afforded me whilst making the 
inquiry. In consequence of the complete destruction of the 
boiler, the shattered fragments were very much distributed, but no 
difficulty was experienced in ascribing to each portion its relative 
position in the bviler before the explosion, The exploded boiler 


formed one of a group of three alinost identical in construction | 


and equipment ; these boilers were seated in close proximity to the 
bank of the Rochdale Canal, in the position shown upon a drawing 
auecoinpanying the report, 

“The boiler was made by Messrs. Buckley and Ashworth, of 
Todmorden, 1866, It was cylindrical Lancashire, externally 
tired by Juckes’s patent furnaces, The length of shell was 2sft.; 
diameter 6ft. bin.; original thickness of plates, y,, in.; end plates, 


Sin.; shell plates at front end, flanged over to end plate, back end | 
two internal tubes | 


angle iroved, sin. by 3in. by hin. The 
were cylindrical ; length, 28ft.; diameter, 2ft. 5in; original thick- 
ness of plates, ~,in.; longitudinal seams, broken joints, ends of 
tubes secured to shell end plates by angle irons 2}in, by 2in. by 
j,in. original thickness. Longitudinal 
riveted and broken alternately 10in.; pitch, 2in.; back pitch, 2}in., 
ring seams 2in, pitch, single riveted. The staying consisted of 
four gussets on top side of tubes, secured to end plates by double- 
angle irons, and single angle irons to shells, extending two plates 
length, each gusset plate secured by bolts and rivets to angle irons, 
« \L iron horizontal stiffening bar riveted to each end plate below 
tubes. All mountings were secured to riveted blocks on shell. 
On second plate from front was a steam nozzle with stop valves 
attached by bolts, On fourth plate one din. Hopkinson’s patent 
external weighted lever safety valve, with internal dead weight 
valve, with protection against low water by float and lever: the 
external lever graduated to 701b. On sixth plate was a cast iron 
manhole frame, and on tenth plate, at bottom side, was a mud or 
blow-otf pipe block. The boiler was fed by the engine pump, 
regulated at feed valve near to shell, escape valve at pump toallow 
waste to pass to cistern on engine-house. Separate check valves in 
each case. One set of glass water gauges with packed glands and 
plug taps, all brass. ‘Ihe pressure gauge was one open top column 
of mercury, graduated to 80 lb. per square inch, On the whole, 
the boilers were, with one or two exceptions, of very fair construc- 
tion, and the material of which they were composed above the 
average quality. In order to explain more clearly the points of 
rupture, I have had prepared « model of the boiler, to a scale of 
lin. to the foot, with the position of all the rents distinctly marked 
in red upon the same, 

** Undoubtedly, the rupture commenced at right-hand of shell from 
front over fire, and close to the longitudinal seam on second plate, 
marked A upon the model, and more clearly shown on the drawing. 
At the waterside of this point, corrosion and grooving at the joint 
has been the most severe. But the corrosion and grooving is in 
no way confined to this plate. On the waterside of the whole of 
the plates of shell and tubes below the water-line there are unmis- 
takeable signs of corrosion—blotched, pitted and honey-combed, 
generally ever the whole of the surface, reducing the thickness of 
plates from /Zin. to jin. in thickness, whilst by the grooving of the 
plates at some of the longitudinal and ring seams the plates have 
been reduced to jin. in thickness. The plates and seams, more 
particularly the ring seams over the fire, have suffered the most 
from corrosion and grooving, the undoubted cause of the 
explosion. 

** For the information of the jury, I produce some of the plates 
taken from the exploded boiler, showing the effects of grooving 
and corrosion, and here I may remark that the plates produced are 
but samples of the other two boilers, which, prior to the explosion, 
worked side by side with the one causing the destruction. 

‘To what must we attribute this serious deterioration of plates? 
Undoubtedly to the water with which at one time or another the 
boilers have been fed. On testing a sample of the water from the 
canal from which the feed was obtained, it was found to contain 
nothing of a corrosive nature; on the contrary, the test showed 
the water to be of excellent quality for the purpose. 

‘In the interest of boiler owners, who are supplied with water for 
steam gen from the same source, and also in the interest of 
the public, who are largely the sufferers by the constant occurrence 
of similarcatastrophes, this question, as to the origin of the corrosive 
agent, should be settled, With this in view, I called in the assist- 


seams of shell double 


ance of the public analyst for the borough of Bradford, whose 


report to me I beg to append, without abreviation as follows :— 


“*A report on the Corrosion of the Boiler Plates of Messrs, 
Lord Bros. 


‘*Sir,—I have to report to you on the result of my investigation 
as to the cause of the corrosion of the plate of the exploded boiler 
at Todmorden. Another paper, accompanying this, will give in 
detail the observation myself and son made during our visit, and 
such information as we were able to gather. 

‘* About the fact of the corrosion there cannot be two opinions, and 
the inquiry resolves itself into the one question of by what agencyit 
has been done, and when? In the first place, three agents suggest 
themselves, either of which might be capable of acting on the 
heated surface of the metal, and by a slow process of solution, 
produce the effect we have witnessed. The first of these is an 
exceptionally pure water, such as that I analysed from the canal, 
but as I have never heard of such action on iron to any such 
extent, I think it unlikely to be the real cause ia this instance. 

“The second agent that might be suspected of the mischief is the 
substance used for preventing incrustation ; but assuming no other 
materials than those sent to me have ever been introduced, they 
are quite incapable of such effects, and may therefore be eliminated 
from the inquiry. 

“The third and last agent suggested is the ferruginous or ‘canker’ 
water that flows into several of the streams running into the Beck 
which flows by the Rochdale-road. It is only on the assumption 
that this water is under certain circumstances admitted into the 
canal that it can be admitted into the inquiry. But if it be an 
undoubted fact that this is the case, then I am of opinion that it 
is unnecessary to form any other theory, or seek any other explana- 
tion of the phenomena. 

‘* Having made an analysis of a sample of the water which we pro- 
cured from the Beck at Clough Foot yesterday—remembering that 
on the previous night there had been a very heavy rain and the 
volume of water in the Beck was largely in excess of its normal 
quantity—this analysis must be looked upon as giving a very mild 
| aspect as to its quality. Still, under this very favourable condition, 
| I found it had a strong acid reaction, and chemical re-agent shows 
theacid to be sulphuric, partly uncombined, and partly combined with 
iron. I then madea quantitative estimate of the amount of sulphuric 
acid contained in a gallon, and found it nearly 12 grains. If this 
quantity be present when the Beck is swollen by recent rain, what 
must be the proportion ina droughty time? It will require no 
great mental effort to conceive the destructive effect of such a 
water introduced into boilers in which the water is being con- 
stantly concentrated and the chemical action enhanced by the 
heat. Suggestions have been made that the water introduced into 
the canal from reservoir on the moors had an injurious effect upon 
the boiler. Time does not permit a complete examination of the two 
samples we obtained from two of the reservoirs, but as far as I 
have examined them, there does not appear any grounds for this 
idea. They appear to be simply soft waters. It appears to me 
| that all that is required to bring this inquiry to a definite con- 
| clusion is to settle the fact of admission into the canal of this 
| canker water. 
| In conclusion, and by way of explaining the origin of this 
| sulphuric acid in the water, it is derived from the iron pyrites or 
| bisulphide of iron contained in the coal and argillaceous schists of 
| the neighbourhood, which is decomposed by the water and the air, 
| and this acid generated. 














“PF, M. RrmMMINGTON.” 


| “There can be no doubt that the presence of the canker water in 
the canal has led to its introduction into the boilers, and that such 
has been the incipient cause of the disaster. A very erroneous 
| impression is understood by many engine tenters and firemen, and 
| also by some boiler owners, that it is impossible for a boiler to 
| explode which is equipped with one of Hopkinson’s safety valves. 
This and other recent explosions completely refute the opinion 
above referred to, for which the makers are responsible in conse- 
| quence of their repeated assertions as to the intallibility of their 
valve. 

“In conclusion, 1 would beg to state that had this boiler been 
placed under competent periodical and independent inspection, 
there is every reason to believe that the loss of life and property 
would never have occurred, as the serious wasting of the plates and 
rivet heads was so apparent, whilst the serious grooving of the plates 
at the joints referred to was, owing to the absence of any incrusta- 
tion, so plain and palpably dangerous, that the consequences of 
| continued working would have been pointed out to the owners, and 
| che serious loss to life and property prevented. 
| * JoHN WavGH.” 














| BROCKELBANK’S Parent CoupLinc.—The models of this inven- 
tion illustrated in our last impression, are to be seen not at Jewin- 
crescent, but at the offices of Messrs. Warner, Walduck, and Co., 
148, Gresham House, E.C. 


CoaL In InpIA.—The carboniferous system of India lies almost 
entirely between the 20th and 26th degrees of latitude, comprising 
a belt of about 400 miles in width, and this is almost entirely 
within the British territory, Two principal coal-fields in this area 
are now worked, that of Nerbudda, which approaches within a few 
miles of the Great Indian Peninsula Railway, and that of Ranee- 
gunge, 120 miles from Calcutta, on the loopline of the East Indian 
Railway. Of these, the Raneegunge field has been by farthe longest 
worked. The intrinsic value of this coal is, however, generally 


estimated at scarcely two-thirds of the best English coal. The 
coal trade of India is daily becoming of greater importance. The 


amount raised has considerably more than doubled in the last ten 
years. The mines are gradually being extended, and worked in a 
better manner than formerly, and the coal is sent to market ina 
better state.—Nautical Magazine. 

GLass FoR Enaine-Room Sky.icuts.—The Salut Public of 
Lyons gives an account of some experiments that have lately been 
made with a view to testing the value of a process invented by M. 
de la Bastie, a manufacturer of Bourg, for strengthening glass soas 
to render it not only hailproof, but also to resist the etfects of fire 
and accidents. ‘These experiments were carried out at the railway 
station of Pont d’Ain at the request of the authorities of the railway 
company, in order to satisfy them of the value of this invention, 
which naturally would be of the highest importance to them, were 
it possible to render less liable to breakage the glass roofs, the repairs 
of which form a serious item in the expenditure of railway companies. 
A sheet of glass 6 millimetres in thickness, held in a wooden frame, 
was placed on the floor of a room, and a brass ball weighing 100 
grammes was let fall on it from a height which gradually increased 
until the glass was broken by the shock. It was found that falling 
from a height of 24 centimetres the glass was shattered by the ball, A 
sheet of glass only half the thickness—-viz., 3 millimetres—but 
which had been prepared by the new process, was then placed in the 
frame, and the same weight was allowed to fall upon it, gradually 
increasing the height, but without any effect even when dropped 
from the ceiling of the room. The experiment was next continued 
out of doors, and it was not until the weight had been dropped from 
a height of 5°75 centimetres that the plate of glass was broken. Drop- 
ped on the ground, a sheet of the prepared glass rebounded slightly, 
and with a sound like that of metal when throwndown. Another 
experiment was made with a view to test its resistance to fire. A 
slip of common glass was held in the flame of a lamp, and at the end 
of twenty-four seconds it snapped in two. The same was repeated 
with a slip of the prepared glass, but the flame had no effect upon 
it; and even after plunging the heated glass suddenly into cold 
water the glass was not broken. The importance of such an 
invention may easily be imagined, and its application in an endless 
variety of ways will readily suggest themselves not only to engineers, 
builders, &c., but to persons e: ed in almost every class of trade. 
It is stated that this result is obtained by heating the glass and 
cooling it in oil. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our corre- 
spondents. ) 


TAPPING PIPES. 

Sir,—In your impression of 15th inst. I took notice of Morris’ 
patent screw ferule and apparatus for inserting the same into 
water mains under pressure. It seems to me that Mr. Morris takes 
avery roundabout way of accomplishing his object. The ferule 
he uses is also very unsatisfactory as such, for unless the internal 
screwed plug have an extremely well and tight-fitting screw, it 
is certain to leak; besides, at the part of the ferule where the 
bottom portion is screwed on with a washer, it is ten chances to one 
that in screwing up the plug after the ferule is fixed, it won't 
catch the continuation of the screw where the washer intervenes. 

A very much simpler method, entailing a great deal less trouble, 
consists in boring the pipe with a shallow-pointed drill, until. the 
extreme point of the drill pierces through the iron, and the water 
begins to sweat through. The hole is then tapped— two or three 
good threads are quite sufficient--and a screwed ferule with cock 
attached, with a small piece of lead pipe screwed into the hole 
which is made perfectly tight with a thick leather washer and 
jam nut. The cock having a round water-way, « piece of iron 
is shoved down through it to the bottom of the hole, and the thin 
fin of iron broken away by striking it with a hammer. This is the 
work of only a few seconds, when the piece of iron is immediately 
withdrawn, and the cock shut, and the joint is now completed and 
under pressure, 

I think that Mr. Morris will have to admit that his invention is 
just a shade behind the times as regards cheapness and simplicity. 

Kilmarnock, Jan. 22nd, PRACTICAL. 





THE LA PLATA. 

Sir,—Having read with great interest the inquiry instituted 
respecting the loss of the steamship La Plata, I beg leave to ask 
the favour of space for inserting the following in your valuable 
and widely-circulated paper. 

During the examination it was suggested that possibly some of the 
sluices were open, and some allusion was made to cocks on bilge. 
With regard to the latter more particularly, I think it ought to be 
imperative on all steamship companies—especially those owning 
vessels for running long voyages—to have all Kingston valves, with 
cocks attached, and all pipes for same placed above the lower engine 
platform, in order to be in view by all on watch. I have no doubt 
that by so doing a great many valuable lives would be saved, 
besides property. For this reason it is almost impossible for any 
one on watch to know exactly what is going on amongst the laby- 
rinth situated under the platforms, and in many cases very difti 
cult of approach in fine, independent of bad weather; and should 
repairs be required in a gale of wind, nearly an impossibility. 
Further, I would decidedly condemn the use of three-way cocks, as 
they have undoubtedly led to many mistakes and disasters. In 
addition, I beg leave to recommend, especially where surface con 
densers are used, the general adoption of centrifugal pumps—with 
their own steam cylinders—for circulating pumps, and by means 
of a breech pipe furnished at both ends with a sluice valve, one 
connected to Kingston the other to bilge, in case of springing 
a leak suddenly, the engineer could change the suction in a few 
seconds, with the engines losing only a few revolutions. By the 
above means you have the most efficient bilge pump possible—far 
more sure for the work than any pump constructed with valves. 
Vessels carrying grain, and several other qualities of merchandise, 
although the greatest care be taken, must admit some into the 
bilge, which, together with a little grease, would prevent the suc- 
tion valves doing their duty; and before there is time to remedy 
the evil it is too late. Nothing of the kind could possibly occur 
with the centrifugal pump. I think, for the safety of all hands, 
the above system ought to be made compulsory; bilge injection, 
as arule, not acting very favourably, the vacuum suffering as a 
natural consequence, and engines falling off their revolutions 
which in a gale of wind becomes alarming. From the evidence of 
one of the survivors of the La Plata that they gained on the leak 
by means of baling, what would have been the result if a centrifugal 
pump, connected with bilge, had been running, say, at six to seven 
hundred revolutions per minute? T..o. 

London, February 2nd. 


WHICH WAY SHOULD AN ENGINE RUN, 

Str,— Your correspondent ‘‘ A. B, C.” of last week seems to forget 
that there are both winding and rolling mill engines constantly at 
work which run both ways, when he argues that the engines ought 
to run outwards on account of the weakness of the top slide bars. It 
seems to me that this ought to be a subordinate consideration, 
before the more important considerations of stability and wear and 
tear of engines. The suggestion that engines should run outwards 
because thirty-nine out of forty do so at present, is quite beside the 
question, for if we always followed precedent we should have no 
improvement. If we were only considering what is safe, then we 
might take that as a guide ; but when we are trying to get at what 
is best, then we must not look to precedent. The question seems 
to depend entirely on surrounding circumstances. When there are 
sudden and violent strains tending to stop the engine, then it 
ought to run in the direction which would bring the strains down 
on the bearing, and the bearings made large enough so that the 
extra weight will not press the oil out. If the strain is upwards 
when sudden and violent, there is a strong liability either to break 
the crank pedestal bolts or start the foundations. This direction 
will vary with the manner of taking the power off the crank shaft. 
If taken off by spur wheels and the driven wheel be between the 
crank and cylinder, then the engine should run outwards; if the 
driven wheel is on the outside of crank, then it should run inwards. 
If taken off above or below, it makes no matter which way the 
engine runs, as either way it will be a side strain, and the founda- 
tions must be made heavy enough to keep it steady. 

When belts are used it will not matter which way the engine 
runs. There is only one position in which to place the driven 
pulley—i.e., below the crank shaft—so as to bring the strain down 
on the bearings, and it will be down either way of running. If the 
follower be above the shaft there will be a direct lift, and on 
either side an end pull on the engine and foundations. If the 
running is regular and liable to no violent strains, then I think the 
pedestal bolts and foundations should take the strain —if the 
power is taken off so as to require it--and let the engine run out- 
wards, for as ‘A. B. C.” remarked, itis a very difficult matter to 
keep the top slide bars lubricated when running inwards, 

If Iam wrong in any of my conlusions, I should be glad if some 
kind-hearted friend will set me right, as it isa matter of some 
importance to me to get at the correct solution of the question. 

Manchester, Feb. 3rd. J. M. G. 








NEW FIELD FOR WORKING ENGINEERS, 

Srr,—Why should not skilled workmen now employed as 
“fitters” in engineering establishments—and many of whom are 
excellent at fine work—become makers of surgical instruments and 
appliances? Unfortunately, the demand for these latter has much 
increased of late years, whilst the skill and energy of the very 
restricted class of manufacturers and workmen who devote them- 
selves to this production have by no means kept pace with the 
requirement, It would be infinitely better for sufferers who have 
to wear mechanical appliances of a surgical kind if such apparatus 
were contrived on scientific principles, and made by the skilled 
hands of trained and experienced workmen. As it is, there is 
apparent in nearly all such contrivances a woful absence of that 
careful manipulation which ought especially to distinguish 
them. In confirmation of this statement, we would appeal 


to unhappy wearers throughout the country. There is no 
such thing as a judicious adaptation of means to ends visible 
in the construction of instruments and appliances used for 


























Fer. 5, 1875. 


THE ENGINEER. 














surgical purposes, as a rule. In 
rent that they are mostly ‘‘ got up 
will not, or who perhaps cannot, make them in a workmanlike 
manner, or to suit the purposes for which they are intended. 
Hence it is that those who are subject to what may be termed in- 
tirmities of a mechanical nature have often to suffer increased 
pain from the ill-fitting and ill-made apparatus from which they 
expected relief. There is great room for a large accession of 
skilled workmen in the department I have named. I would 
suggest, therefore, to the ‘light fitters” of engineering workshops 
that they might—some of them—turn their attention with great 
advahtage to the branch of business in question. It might be 
imagined that some anatomical knowledge would be primarily 
demanded, and so no doubt it would. Sufticient of this, however, 
might readily be acquired by an intelligent workman in a short 
time. At any rate the present race of surgical mechanics do not 
seem to have advanced far in this direction, and yet their exer- 
tions are liberally rewarded. If surgical mechanism were made a 
department of engineering, or studied and carried out efficiently 
as it might be, the empiricism which now too frequently charac- 
terises it would disappear, and every eripple in the kingdom would 
have reason to rejoice. N. 
Balham, Feb. 3rd. 


point of fact, it is but too appa- 





HARD STEEL. 

Srr,—I have been given to understand that there is steel now 
made so hard that it will cut glass. I should esteem it a great 
favour if any correspondent would kindly inform me, through the 
medium of your valuable paper, where it can be procured. 

Feb, 3rd, CHIEF ENGINEER. 





THE OUTFLOW OF STEAM. 

Srr,—I find that the formula for reaction given in my letter in 
last week’s ENGINEER is only applicable to cases of discharge 
through nozzles which do not expand outside of the throat. When 
the nozzles expand beyond the throat the reaction may be very 
much more than what would be indicated by the formula, so that 
to estimate the flow from the reaction alone is even more difficult 
than I had represented it to be. Rosert D, NAPIER. 

Feb, 2nd. 


THE NORTH SHIELDS BOILER EXPLOSION, 

Srtr,—I have read with great interest your article ou the above 
explosion, also the evidence brought forward at the inquest, and 
after weighing its principal points, I was not a little surprised at 
the verdict of the jury. 





I am pleased to see the matter receiving some attention from | 


your correspondents, which I hope you will allow to continue, so 
that by this means steam users may learn such lessons and take 
such further precautions as will render the lives of their servants 
as well as their property more safe than heretofore. 


| 47,850 lb. for banking fires, in a total consumption of 789,820 Ib. 
by those who do not, and who | The duty on the coal used in running time is given as 112,220,818. 








In the case before us we have the evidence of at least two boiler | 


makers, who we have no reason to doubt are quite equal to any in 
the trade, stating that (1) They had no fear of the boiler; (2) it 
was quite safe at 351b.; (3) they had seen boilers patched more ; 
(4) they had seen worse boilers ; and yet this one exploded thirty- 
five minutes after the stoker last saw it at 25 ]b., as registered by 
the steam gauge 


These facts must of necessity make those who are now working 


similar old patched boilers feel very anxious as to their own safety. | 
For this reason I desire to call attention to the importance of the | 


accuracy of boiler fittings, and was not a little surprised to read 
the words of a principal witness: ‘‘I gave no instructions as to 
the fittings. I do not know when the steam gauge was bought or 
if ever it had been repaired.” 


Now, Sir, I venture to say, the chief, if not the only lesson, it is | 


possible to learn from this important explosion is that steam users 
cannot be too careful as to the quality and accuracy of boiler fittings, 
and that all steam gauges should be tested often, say every six 
months. 

We also have as evidence the opinion of two competent persons, 
that the bursting pressure must have exceeded the load on the 
safety valves, viz., 351b. Would it not have prevented a world of 
anxiety throughout the country if such an opinion could be proved 
and the bursting pressure known’? Would it not be invaluable, 
not only as a means of preventing similar occurrences, but to boiler 
makers themselves, upon whose opinion the great bulk of steam 
users rely ? 

Well, Sir, I have the satisfaction of knowing and of being able 
to recommend, though I have no personal interest in it, an instru- 
ment which if it had been attached by any length of pipe to this 
boiler, we should have had an undeniable record of the actual 
pressure which exploded it. This instrument is called the auto- 
graphic steam pressure recorder, one of which I have had under 
my care for many months. 

In conclusion, I trust, Sir, that in the name of humanity, steam 
users will not allow these fearful catastrophes continually to 
happen without taking some precautions to prevent to a great 
extent their future occurrence. G. H.W. 

Feb. 4th. 





LYNN PUMPING ENGINES, 

Srr,—In the article on the Lynn pumping engine, published in 
your issue of Dec. 18th, 1874, there occur several discrepancies 
which require explanation. You speak of the consumption-of coal 
as having been 11,3201b, This is an error, as on page 5 of the 
report of the Board of Exports, the amount is given as 15,160]b.; 
and in table 5, page 30, the coal at 11 a.m., December 10th, is 
given as 3201b., and at 3 p.m., December 12th, at 15,480]b. Now 
15,480 — 320=15,160, as first stated. 

The amount of water supplied to the boilers from the measuring 
tanks was 130,040 Ib., of this amount 1287 Ib. was not evaporated, 
as stated on page 34 of the report, 130,040 — 1287 leaves 128,753 lb. 
The 1287 lb. referred to were raised from a temperature of 95 deg. to 
324 deg., which is equivalent to the evaporation of 264 lb. of water 
from 95 deg. at the average pressure carried in the boilers during the 
trial. There was also are-evaporation of 3810 1b. of water condensed 
in the steam jacketsand returned to the boilersat about 08 deg. which 
is equivalent to the evaporation of 3800 Ib. at 95 deg. The total evapo- 
ration was, therefore 123,753 + 264+3800= 132,817 Ib. from 95 deg. 
132,817 lb. water = 
15,160 Ib, coal 
from the temperature of the feed. 

The mean indicated horse-power developed by the engine during 
the trial was 168°1 and the quantity of steam used per indicated 


49 a17 
132,817 1b. steam Lye. The 


168°1x52 hours 
coal per indicated horse-power per hour was roel St ae 

Deducting the cinders and fine coal not consumed, in all 
1165 lb., there remains 13,995 Ib. as the actual fuel consumed, and 
132,817 

13,995 
which we should in the United States regard as a low result. 

The distance between end centres of beam is 14ft. instead of 
1lft., as given on page 453 of THE ENGINEER. 

As regards the apparent lightness of the engine, the drawing 
does not convey the correct impression concerning it. The beams, 
though light in weight, are very deep in proportion to their length 
(5ft. to 14ft.), and their breaking load is calculated at 865,000 Ib. 
The pig iron from which the engine castings were made is good for 
18,000 lb. tensile strength per square inch, and our ordinary foundry 
castings will stand 20,000 lb. 

By the enclosed report you will observe that the average duty of 
this engine for the year 1874 was 86,006,312 foot-pounds per 100 lb 
of gross coal consumed ; the total running time having been 2277 
hours in 190 running days. Runaing under such contiienn, the 
loss of coal in raising steam and banking fires is very considerable, 
being given in the report as 136,650! for raising steam, and 


76 lb. of water evaporated per pound of coal 


horse-power per hour was. 


=9°491b. of water evaporated per pound of combustible, 





There has been no trouble about keeping the cylinders in line, nor 

in the joints of the connecting pipe, which are expansion joints, 

and after two years’ service the engine appears to be as good as new. 
Philadelphia, Jan. 19th. E. D. Leavitt, Jun. 
[We are obliged to Mr. Leavitt for explanations which do much 


to clear up a confusion of figures in the report to which we have | his engines then, the pressure mu 
1 | 


referred.—Ep. E.] 
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Cost OF PUMPING. 
Dols 
Coal for starting and pumping, 402,820 Ib., at 7°50 dols 
vrnetton .. .. so es se ve 1510 57 
Ditto, 339,150 Ib., at 7°40 dols. per net ton... .. 2.) 2.) 1254 85 
Coal for banking, 47,850 Ib., at 8°50 dols, per net ton. .. 203 36 
Coal for heating, 31,080 Tb., at 7°50 dols. per net ton 116 55 
* 23,893 Ib., at 7°40 dols. per net ton 88 40 
Five cords of wood, at 11 dols. per cord .. .. .. .. 55 00 
Lighting, 36 03 dols. Sundries, 18°36 dols. f4 30 
Oil, waste, and packing << tk. oe. a 190 07 
Repairs to engine, boilers, and feed pum).. 247 82 
Wages of engineer, fireman, and labour 1886 00 
5607 01 


Cost of raising one million gallons into the reservoir .. 11°75 22-100 do 
Cost of raising one million gallons lft. high .. .. .. 7 16-100 ,, 
Lyun, Jan. 4th, 1875. DaniFL WALDEN, Superintendent. 


z 





PRIMING. 

Srr,—I have read with some interest a portion of the corre- 
spondence in reference to the priming of the boilers of the Cas- 
talia. By some it was assumed that two sets of boilers and two 
pairs of engines were alike. I see in another way that the heating 
surface of one set of boilers is less than in the other, and that the 
boilers with the smallest amount of heating surface prime violently. 
It is also stated that both engines cut off the same—that is, at 
half stroke. The remedy might be found as follows :--Increase 


2 


part of the stroke. 
Storneway, Jan. 30th. 


Srr,—Your correspondent ‘‘ Marine Engineer” appears to have 
had considerable experience with priming boilers, ‘and the seven | 
rules laid down by him to prevent priming are well worthy the | 
especial notice of all engineers, whether stationary or marine. 
Still, Sir, if we examine the third rule, which says ‘‘ Drive your 
engines at a regular maximum speed witho + priming,” we should 


> 


naturally come to the conclusion that the other six: ve superfluous. 
Had this rule been placed as a summary of the others, it might have 
been taken as the result of the experience of ‘* Murine Engineer ;” 


but, placed as it is, third on the list, it is liable to lead inexperi 








it 
it 











| enced people astray. I, as one of the inexperienced, should like to 
ask ** Marine Engineer” if he can keep his engines at a regular 
maximum speed in a rough sea. However regularly he may drive 

! ist fluctuate, but by the second 

| rule this must not be allowed. Will ‘* Marine Engineer” kindly 
| tell us how he does it ’ and for fear he should answer me by such a 
question as he has asked **W.C. P.,” he perl ] ine me 
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saying beforehand that I shoul 
frightening a boiler from priming 
| thing in the very respectful way ** 










= ; 





our marine engineers on the que stion of prin 
a burlesquemanner. Again ‘* Marine Engineer” sa 
} are ** well-known rules other than mechanical 


th t 


| Given that they are so —-the third in particul 





plain the cause of priming’ To say that if: ler is made larg 
enough it never primes, except—and there much virtue in that 
word—through carelessness, or sometimes from dirty water, can be 
confuted by many instances. In fact, should think leaky 
pistons, which were not named by *‘ Marine Engineer,” would set 
at naught all his other rules, except ** frightenimg a boiler from 
priming.” M. P. 


Feb. Ist. 





Sovtnu Krnsincton Mvsecm.—Visitors 
January 30th :—On Monday, Tuesday, and Saturday, free 
10 a.m. to 10 p.m., Museum, 10,862; n antile marine and oth 
collections, 828. On Wednesday, ‘ lay, and Friday, ad 
mission 6d., from 10 a.m, till 1806 ; mer l 


during the week ending 
















marine and other collections, ‘ . Ave ol 
corresponding week in forme Total from the 
opening of the Museum, 13 Office Museu, 





4402. Tv tal 


number since the opening of th« 





(12th May, 1558), 5,104,084. 
LEAD Porson IN AERATED WaTERS.-—At at 
Chemical Section of the Glasgow Philosophica 
evenings ago, an address was delivered by Dr. Ja i " 
presence ol lead and copper in acrated waters. He mention nat 





|} Some time ago Dr. Wallace called attention to the presence of an 
alarmingly large amount of lead in a sample of aerated water sub- 
mitted to him for examination, and since then the whole subject 


had been pretty freely discussed. The use of such leaden pipes 


had as a result of the discussion been discontinued by a majority 
of the local manufacturers, who had in most cases substituted pipes 
made of block tin, whilst in some instances earthenw pipes were 


being used, 











APPROACHING IMPLEMENT Suro IN 
Aq » of Rome have just issued the 
ticultur exhibition that is to be hek 
that city. This will be a fine opportunity 
horticultural implements, for al ugh It 





garden of Europe, she certainly has no cla 


other nations less favoured by nature are far in advance in all 
. and Itali 


matters pertaining to horticultural science ns will pre 
bably not be slow availing themselves of our experience, especially 
if English exhibitors avail themsels this occasion « owing 
them the latest improvements that been introduced in tool 





and implements for gardening 











ASSESSMENT OF BLAST FURNACI Sir 

Assessment Act, the ques n of the rating 
| ironworks has become a matter of consi: 

masters, who hitherto have not been met i 

which they are ¢ ] ¥ the Assess 

out the iron-making districts, es] lly cor s 
} and benefits that accrue to any district into 1 they are brought 

in contact, and remembering, too, the ! n 





| Anstey, Westminster; Albert Otto Bieber, W 























be incurred to carry on a trade subject to seri On 
Tuesday, the 26th ult., an important case was a ted upon In 
Northamptonshire, where the blast furnace nd mines in several 
parishes have recently been re-assessed by Mr. T. FP. Hedl of 
Sunderland. The case to whicl tlie 

the Earthlingborough Furnaces, rish of W ‘ 

the property of the old-established f Mess Tl s Butlin 
and Co,, who have just been rated to the poor in re t to the I 
furnaces by Mr. Hedley as follows: gross am l value to let to 
tenant, £1097, net rateable value, £1572. It cannot ! t 
of surprise to any practical ironmaster that Messrs. But houkd 
appeal to the Assessment Committe: ainst such figures the 
above, and on Tuesday last a special sitting was gr 1 fe t 
consideration of such appeal. The case for the appellants was very 
ably handled by Mr. Green, solicitor—Beck and Green, Nort 
ampton-—and after the evidence of Mr, Danks--engineer and 
valuer of furnaces and works, of Hadley Park, Salop, who had 
made a careful survey of the property, and whose assessment 
as follows: gross annual value, £892; net rateabl . £0 
the committee retired for the consi ‘ ned 
on their return announced their deci hit ble 
value should be reduced to £660, a result which the ti 

ally with ourselves, will regard with satisfaction. —G/iJ / 
Trade Exchange. 

Tue INSTITUTION or Civ, ENGINERRS. At the meeting of 
this society, on Tuesday, the 2nd inst., Mr. Thos, E. Harrison, Pre 
sident, in the chair, it was announced that the Council, acting 
under the provisions of the bye-laws, had transferred Messrs 
Alfred Mountain Fowler, Borough Engineer and Surveyor of Sal 
ford, and Robert Vawser, Engineer to the Ce pors 
ton, from the class of Ass t of Men 
admitted Messrs. Percy Fr: 18 


Henry Robert Howells Ma 
Wilson, an l 
monthly | 
Members, viz.:—} 
berland Dock Rai 
Alfred Holt, Live 
P.W.D., Madras; an 
Birmingham; al 


1 Willi 
thirty-six 


tes, V 





estm n 
Biram, General Manager of the Peasley Cross and Sherdley Col 
lieries; Frank Charles Black, Assist. Engr., P.W.D., India; Wm. 
Joseph Brown, Grosvenor-road Engine Works; Chas. Burton, Super 
intendent of Telegraphs for the National Government of the Argen 
tine Republic; Francisco Correa de Mesquita Cardozo, Stud. Inst. 
C.E., Pernambuco; Chas. Eckersley Daniel, Contractor's Stati, Por 
tishead Docks; Edwd. George Davies, Ex. Engr., P.W.D., India; 
Saint John Vincent Day, Glasgow ; Fred, E. Duckham, Rest. Engr., 
Millwall Docks ; James Richard Fletcher, Stud. Inst, C.E., North. 
Eastern Railway ; Frederic Flood, M.A., Assist. Engr., Alexandra 
Docks, Newport; Philip Affleck Fraser, Knightsbridge ; Joseph 
Jones Gardiner, Stud. Inst. C.E., Assist. 
and Harbour Company, Antrim; J 
Edward Hedley, Derby ; Henry Percy Holt, Leeds ; Henry Irwin, 
Ex. Engr., P.W.D., India; Charles Jones, Ealing ; John Alfred 
Jones, South Indian Railway; John Hunter Jones, Stud. Inst. 
C.E., Nottingham and Melton Railway ; Edward Baldwin John 
Knox, North-Eastern Railway ; Thomas William Large, West 
minster ; William Longworth, Engineer of the Gas Works, Dukin 





s 
f 


. - : | field; Nei ‘Doug: wineering Staff of the Controller of the 
the pressure, if consistent with safety, and cut-off at an earlier | field ; Neil McDougall, Engineering St: ; ¢ 
= 


Navy; Cathcart William Methven, Assist. Harbour Engr. of 
Greenock ; Frederick Ernest Muntz, B.A., Westminster; Lomund 
Olander, Great Western Railway ; Olver, West- 


Joseph Salter 
minster ; John Pagan, Shettield ; George Ldward Page, Stud, Inst, 
C.E., London and South-Western Railway ; Frederick Pattison, 
Rest. Engr., Public Works Oftice, New Zealand; Herbert George 
Hammond Spencer, Engineer-in-Chief to the Jersey Eastern Rail- 
way; Lionel Swift, Budge-row; and James Honiball Tozer, 
Westminster, 
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THE ROYAL FLOUR MILLS--ELEVATION OF HURST. 
MESSRS. WHITMORE AND BINYON, WICKHAM MARKET, ENGINEERS, 
(For description see page 91.) 
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PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 53, Mohren-atrasse. 
VIENNA.—Messrs. Geroip and Co., Booksellers. 
LEIPSI“.—A. Twietmeyver, Bookseller. 

NEW YORK.—WIciMer and Rocers, 47, Nassau-street. 











PUBLISHER'S NOTICE. 


*.° This week we publish asa Supplement a drawing of a bridge 
over the Danube at Vienna, Sheet 2, Messrs. Schneider and Co., 
engineers, Creusot—being No. 85 of our Portfolio of Working 
Drawings. Each number, as issued by the publisher, should 
contain this drawing, and subscribers are requested to notify the 
fact should they not receive it. 














TO CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith, No notice whatever will be taken of anonymous 
communications. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a larye envelope leyibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

DD. M. -Wilson on ** Boilers,” Matthieson on “ Works in Iron.” 

T. S.—Bauermara’s treatise on “ The Metallurgy of Iron” will just answer 
your purpose, 

A Corstant Reaper.—75 lb. is the total pressure of steam under a safety 
valve load of 60 1b., the valve just beginning to blow. 

J.J R.—You must get an appointment through some firm building marine 
engines. No Board 0) Trade examination has to be passed to qualify you 
Jor third or fourth engineer, as which you would begin. 

N. C. (Sheffield).— We should be disposed to set the boilers with a wheel draft 
in the ordinary way. As to the objection which you raise about deposit on 
the bottom there is really not much in it, as that portion of the boiler can 
always be kept fairly well cleaned by scrapers worked Jrom each end, unteas 
the water is bad, in which case the objection will have very considerable 
jovee. 

R. W. C.—Aden is in the crater of an ertinct voleano. It is the hottest place on 
earth, and we never yet heard of an Baglishuwan who, axa matter of chowe, 
would live there for more than a week. Of the scanty permanent popula- 
tion we can say very little, but there is a constant influx of visitors oa their 
way to India, who come ashore Jrom the steamers for a few hours. English- 
wen who are strictly temperate and of vigorous constitutions can manage 
to exist at Aden, but the frightful temperature renders life anything but 
enjoyable. 

ERRATUM. 
Sov * metres” 


In our last impression, page 79, 3rd column, 2ad line Srom top, 
read “kilos.” 


BLACKING FOR BESSEMER STEEL MOULDS. 
(To the Editor of The Engineer.) 
Sir,—Can any correspondent give a receipt for blacking used when 

moulding Bessemer sneak ? J.R 
Feb. 2nd. —_— 

SUBSCRIPTIONS. 

Tur ENGINeer cana be had, by order, Jrom any newsagent in town or country 
ot the various vailway stations; or it can, (f preferred, be supplied direct 
Trom the office, on the following terms (paid in advance): 

Half-yearly (including double number)... .. .. £0 14s. 6d, 
Yearly (including two double numbers)... .. .. £1 9. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 

be made. THE ENGINEER is registered Jor transmission abroad. 
FOREIGN SUBSCRIPTIONS. 

Ia consequence of permanent increase in size of THE ENGINEER involviag 
double postage, it has been Jound necessary to make some change in the 
vates of Joveiga subscription. The subscription Jor the year 1875 will also 
include one number more than usual. Foreign Subscriptions for thin 
paper copies are accordingly received at the following rates: Subscribers 
paying in adcance, at these rates, will receive Tuk ENGINEER weekly 
aud post-Jree, Subscriptions sent by Post-owice Order must be accompanied 
by a letter of advice to the Publisher. THick Paper copies way be had 
Uf preferred at increased rates, 


Remittance by Post-office Order. 








Per year, Per year. 

46d, . ad, 
Argentine Republic .. .. 116 8 India 8 
Australia .. .. + 116 8 Italy 50 
Bebyium - 1158 . as. oe 8 
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Remittance by Bill in London. 


Per year. Per year. 
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Austria ee + 2510 | Norway, via Hull .. 2510 
Buenos Ayres - 11 8 | Norway, via Denmark 343 
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Cloth Cases for binding THE EnGineer Volume, price 2s. 6d. each. 


The following Volumes of THe ENGINEER can be had, price 18s. each: —Vols- 
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ADVERTISEMENTS. 


a", The charge for Advertisements of four lines and under is three shillings; 
Jor every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages eight words. When an adver- 
tisement measuress an inch or more the charge is ten shillings per inch, All 
single advertisements from the country must be accompanied by stamps in 
payment. Alternate advertisements will be inserted with all practicable re- 
gularity, but regularity cannot be guaranteed in any such case. All 
advertisements, except weekly ones, are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE SIX o’cLOCK ON 

‘uurspay Evening in Each Week. 

«", Letters relating to advertisements and the publishing department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
other letters to be addressed to the Editor of Tue EnGinger, 163, Strand. 








MEETING NEXT WEEE. 
InstiTuTION OF CiviL EnGINEERS.— Tuesday, February 9th, at 8 p.m.: 
——— on Professor Prestwich's paper ‘‘ On the Origin of the Chesii 
nk.” 
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THE SOUTH WALES STRIKE, 

So much has been written from time to time on the 
various aspects and complications of strikes and lock-outs, 
that we should not be surprised to find the world weary of 
the subject, and detesting the spirit that moves men to 
write upon it, But it is more than probable that the full 





and free discussion of such questions does something to 


educate the mind of the people; and tends to mitigate the 
effects of strikes, to shorten their duration, and even in 
some rare cases to prevent their occurrence. Unless the 
matter is discussed by those who, like ourselves, can 
approach it and deal with it in all its varied aspects with- 
out that prejudice which is inseparable from a commercial 
interest in the relations of labour and capital, nothing 
whatever will be done to make those relations more satis- 
factory than they are. For this reason we feel that no 
apology is due to our readers for writing about the move- 
ment now attracting the attention of an entire nation to 
South Wales; and we dare to hope that something yet 
remains for us to say that has not yet been said concerning 
strikes and locks-out. 

Into the details of the South Wales struggle we need 
not enter, they must be familiar to every one who has read 
the letters of our South Wales correspondent, or perused 
the pages of the daily press. The broad fact is, that a fall 
in the price of coal and of iron compelled certain colliery 
proprietors in South Wales to propose a reduction of 10 
wd cent. in the wages of their men. This re .uction has 

veen resisted, and sooner than accept it something like 
50,000 men have struck. The masters decided that this 
strike should be in no sense piecemeal. They were deter- 
mined that it should be entire and complete, and they have 
resolved substantially that no employment shall be given 
in their coal pits in any branch of the trade until all the 
men in the district subject to the proposed reduction have 
accepted it. The lock-out presses very hardly on a large 
number of men who, working coal not required in the 
iron manufacture, were not on strike, and who now find 
themselves locked out by the action of their fellow workers. 
These unfortunates have our warmest sympathies ; but we 
do not see that the masters could adopt any course but 
that which they have pursued. With this expression of 
— we leave this aspect of the question. The first 
obvious fact to which we desire to call attention in relation 
to the entire movement is that some cause must have 
existed for the proposed reduction of 10 per cent.; and it is 
equally clear, in the second place, that some reason exists 
for its non-acceptance by the men. If we can only arrive 
at these reasons we shall be able to understand much that 
is otherwise obscure. Now, a priori, the masters have an 
excellent reason, patent to all the world, for reducing wages. 
This is found in falling markets and low prices for both 
coal and iron. If it could be proved that, under the con- 
ditions, the masters need not reduce the wages of their 
men, then would the strike be justifiable. The men freely 
admit that the masters have a right to make a profit, but 
by resisting the reduction they give excellent proof of a 
kind—but as we shall show presently not of a very high 
kind—that they believe that the masters could still make 
all the profit to which they are legitimately entitled with- 
out reducing wages, in spite of the depreciated value of 
coal and iron. The masters have given a proof which is 
not only good of its kind, but of a very excellent kind, 
that the men are wrong in their conclusions, by accepting 
the position and closing their pits, stating that they 
cannot be carried on without positive loss unless wages are 
reduced 10 per cent. Now, let us see what the value of 
the evidence presented on both sides is, for on the merits 
of this evidence the public must decide with which party 
sympathy and support ought to go. As a rule to which 
there is, so far as we know, no exception, men strike or not 
as they are told by certain of themselves whom they accept 
as rulers, guides, counsellors, and friends; and it is to 
the last degree rare to find a great body of men, scattered 
over a large district, organising a strike originating with 
the rank and file, as we may call it. In a word, 
strikes are brought about by the officers, not by 
the men, of the working army. It is true that 
the men are exceedingly faithful to their leaders, 
and that they place implicit confidence in them. 3ut 
this fact in no way relates to the argument we are 
about to put forward, which is that the men who have 
struck in South Wales do not of themselves know at all 
whether the masters are or not making more than legiti- 
mate profits. They know nothing about the matter, and 
simply obey their leaders. Welshmen are, however, 
proverbially shrewd ; they can understand that when 
trade is bad wages are likely to fall, and it is generally 
admitted that the present strike is es pric among the 
men. It is not the result of a deep-seated conviction, but 
of the orders of superiors. Of course we only speak now 
of the origin of the strike. Once started, such movements 
gather momentum, angry passions rise, and for very 
obvious reasons men who did not wish to strike are now 
quite willing, having struck, to fight the battle to the bitter 
end, Still the fact that the men are content to bear hard- 
ships and suffering is not good evidence that they are 
fighting a battle in which they conscientiously believe that 
they have right on their side. If we turn to the action of 
the masters we find that the case is totally different. 
They follow no leaders. It is almost impossible to keep 
them together ; to stop their works is a thing abhorrent to 
them. In some cases it means absolute ruin, in all cases 
enormous pecuniary losses. When, therefore, we find men 
who have every inducement to go on, making common cause 
with each other, anc stopping, thus proving as forcibly as pos- 
sible that they cannot carry on their works without reducing 
wages, we have excellent evidence that they have right 
on their side, and that they have asserted nothing that is 
not true; and for this reason our sympathies are with the 
masters in the present struggle, and we feel certain that if 
the men would realise the position they would see that to 
resist the reduction is unwise, and in a sense unjustifiable. 
In a word, the masters act as though they were called on to 

y money which they did not possess, and they give the 
fest evidence that they do not by, metaphorically speak- 
ing, turning their empty pockets inside out. We do not 
assert that masters invariably give a rise in wages when 
they ought, or that they do not sometimes propose a re- 
duction which is not justified by the state of the 
markets. But we do assert that the almost unprecedented 
unity of action of the masters at the present crisis affords 
overwhelming and unique evidence that they cannot afford 








to go on paying wages at the old rates. We do not sup- 
pose that the men will accept this view of the matter; but 
we are at a loss to conceive how they can on any other 
theory than ours explain the action of capitalists. 

One aspect of the struggle cannot be too forcibly 
insisted upon. It is that the game being played by the 
men is not, and cannot be, worth the candle. We shall not 
be far wrong if we assume that the average earnings of the 
men on strike would be between two and three pounds 
per week each, but the precise figures are for our purpose 
of little moment. Let us assume that the higher figure is 
correct. Then it will be seen that the amount of money 
in dispute is six shillings per week. If the men stand 
out one week they will each lose as much as the reduction 
would cover in ten weeks. That is to say, they might 
accept the reduction and work at it for ten weeks before 
they would lose as much as they will sacrifice by remain- * 
ing a single week on strike. If they stand out for four 
weeks and then win, they will each have lost £12, or 240s. ; 
and this is the entire sum which each would have lost had 
he worked for forty weeks, or over nine months, at the 
reduction. Now it is well known that wages and prices 
continually fluctuate in the coal and iron trades, and it is 
to the last degree unlikely that had the drop been accepted, 
and the men continued at work, the new rate of wages 
would have endured for many months. It is certain that as 
we get further into the year our export trade will improve, 
and iron and coal will go up. Then wages would have to 
be adjusted on a new basis, and the men would probably 
have got more than they ask for. This is an aspect of 
the question to which sutticient attention has never as yet 
been directed. A strike may be regarded commercially as 
a species of gambling; and whether it can be conducted at 
a profit or not under certain circumstances may be reduced 
to a question of mathematical demonstration. Let it be 
assumed, for example, that the reduction of 10 per cent. is 
by the doctrine of chances likely to last only three months. 
Then the total loss to each man who accepted it, and pre- 
viously earned £3 a week, would beduring the thirteen weeks, 
13 x G6 shillings; that is 78 shillings. If the strike lasted one 
week only and was successful, then the loss would be 6v shil- 
lings, while the gain would be 7s shillings, and the men would 
be the better of the strike to the extent of a week’s holi- 
day and 18 shillings. If, however, the strike lasted a 
fortnight, then would the striker lose 120 shillings and 
gain 78 shillings; so that the strike would represent to 
him a dead pecuniary loss of 42 shillings. It will be seen, 
therefore, that whether a strike is to pay or not depends 
on the percentage of wages in dispute, the duration of the 
period during which any given rate of wages remains 
unaltered, and the duration of the strike— always assum- 
ing, of course, that the strike is ultimately successful. Of 
course, if it fails it represents only loss to the strikers. 
These facts are systematically ignored by delegates and 
trades union leaders; yet the theory of these gentlemen 
is that strikes are intended to enrich the strikers, or to 
keep them from becoming poor. If we suppose that they 
are the keepers of the purses of the men who obey them, 
and that strikes may be regarded only as legitimate commer- 
cial investments, then the delegates would, if they acted 
judiciously, watch the markets like so many stockbrokers, 
and invest accordingly ; and it appears to us that the 
first principle to be observed in playing this game is always 
to strike for a rise of wages, and never asa means of re- 
sisting a fall, unless markets are steady and rising. We 
do not know whether trades unions keep records of the 
results of their proceedings; if they do, and will examine 
them, they will see that nearly all the successful strikes 
of any importance have been for a rise of wages, and that 
the most disastrous failures will be found in the lists of 
strikes to keep wages from going down, Another point 
worth attention is that very many strikes have been called 
successful in which the men obtained what they wanted, 
by no means because the masters were beaten, but simply 
because the time had arrived when, strike or no strike, 
wages must have undergone an alteration ; and in the 
same way men have nominally been beaten when the strike 
had really little or nothing to do with determining the wages 
which they ultimately accepted. Indeed, there is excel- 
lent reason to believe that strikes do little or nothing to 
fix the rate of wages, and that they are far less powerful 
agents in political economy than is popularly supposed, 
Such strikes as that in South Wales constitute an excep- 
tion worth notice. If the men stand out for any consider- 
able period—say two months—they will do much to put 
the masters in a position to give them the wages they 
demand. It is estimated that the men now on strike sent 
to grass each week nearly half a million tons of coal, 
It is impossible that this enormous output, with its cor- 
responding make of iron, can be totally stopped without 
running up the price of coal and iron. Belgium will no 
doubt do much to prevent any scarcity of either which can 
tell generally on the markets. But Belgium cannot do 
everything, and so at the end of a couple of months the 
masters may be quite ready to take the men back, and go to 
work at the full rate of wages. But this will certainly not 
be a victory on the part of the men, and the loss to the 
nation will be very serious indeed. No rise in prices, with 
foreign competition to contend against, can possibly compen- 
sate for the frightful loss which would be incurred by the 
total cessation of the coal and iron industries of South 
Wales for a month or two; and we venture to think that 
if any one quietly proposed to the Welsh colliers that it 
would be a good thing to give up work altogether for a few 
weeks in order to raise the price of coal and iron, that they 
would call him afool. Yet this is the very thing that they 
are doing under the guise of a strike. 

It will be seen that we have handled this question from 
a purely commercial point of view, but it has social and 
moral aspects of great importance on which we cannot now 
dwell. Why the strike was set on foot must remain a 
mystery. How it was started, everyone who studies the 
signs of the times must know very well. 








TRADE EDUCATION. 


On trade education Mr. Rupert Kettle has lately been 
making some very suggestive utterances to the National 
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Association of Carpenters and Joiners, who had invited 
him to meet them at Birmingham. Mr. Kettle points to 
the importance of the direct personal instruction of our 
handicraftsmen in the positive work of their calling, and 
it is indisputable that Mr. Kettle’s arguments are sound. 
Education has always been divided in the minds of its 
public advocates into two kinds, which may in another 
sense be called two purposes of education. The first is 
primary education, popularly described as the “Three R’s.” 
About this there is no difficulty in understanding what is 
meant, although the R’s as we go on get much larger, particu- 
larly the last K—Rithmetic. It isnot ourpurpose, however, 
to deal with these three formidable capitals at present. We 
go to the second branch, or what in schooling may be 
called the second period. Beyond the elementary educa- 
tion, which in the dry, nal statement style was called 


* primary education, we have secondary education. This 


was identified with the first at the little institution out of 
Chancery-lane by Dr. Birkbeck and others of his party— 
men who were too definite and precise in thought to talk 
about secondary education. They called the same thing 
by another and a better name. They termed it “ applied 
education,” that is, teaching the pupils the application 
of the knowledge they had acquired in the elementary 
departments of education to some of the ordinary purposes 
of life. Secondary education meant teaching the first rules 
of some science or of some art, so far as art could be 
reduced within the range of what is called positive, as dis- 


‘tinct from speculative, science. But now we have a third 


word incorporated in the common parlance of this country to 
describe the same thing with closer accuracy; it is technical 
education. We are still rather at fault. What we really 
want in order to be able to describe what those persons 
mean who advocate this technical education is a word to 
signify what is called in Germany the real schule, for 
such a kind of training is what we are al! striving after in 
this country. The Society of Arts, with its examinations, 
its classes, and prizes, was rather wide of the mark. South 
Kensington, which has taken up much of the work of the 
Society of Arts and carried it still further, is even more 
comprehensive than the Society of Arts. The popular lec- 
tures at the School of Mines, and the few Christmas lectures 
to holiday boysgiven by the Royal Institution during Christ- 
mas-tide, are even less practical in their results than the 
classes for art students under scientific teachers from the 
Government Department of Science. Even admitting that 
all this is as good as it can be in its way, still it is impos- 
sible to train the young mechanic by books and lectures, 
although they be followed by the most careful class in- 
struction and science examination. We can approach his 
mind through his ears and through his eyes as far as 
diagrams and drawings are concerned, up to a certain defi- 
nite limit; but if we try to go beyond this we must teach 
him accuracy of eye, dexterity of touch, and the command 
of his hands—in a word, manual skill. In what are called 
the arts we have opportunities of going by our classes and 
schools very much further than this; and we do go further. 
We have drawing classes, and modelling classes, and 
painting classes; that is to say, we superintend the pupils 
whilst they are carrying into actual practice all that we 
have taught them by our lesson books and the chalk 
diagrams on our lecture board. When we have left the 
Art Department and come to the Science Department we 
stop at theory. We have no means within our classes of 
showing by practical instruction, how laws as to forms and 
mechanical forces, and the other effects which go to make 
up all our manufacturing and constructive appliances, are 
to be used in the business of daily life. 

Confining our observations to the profession more imme- 
diately represented by Tue EnaiveEr, we state that it is 
impossible to teach boys in classes that dexterity of 
manipulation, that accuracy of touch, that quickness of 
eye, which make a good engine fitter; much less is it pos- 
sible to teach a carpenter to use effectually those numerous 
tools which, before he can become a good workman, should 
be almost as indispensable to his will as his own fingers. 
Nothing can teach this but the observation of the modus 
operandi, accompanied by personal instruction, communi- 
cated at the time of the actual work by the skilful work- 
man. This is so obviously true that it is scarcely neces- 
sary we should illustrate it practically. We will, however, 
take the illustration of the lathe. How is it possible to 
teach a boy the ordinary operation of turning, and the 
uses of tools used in turning, unless he can be shown a 
turner at the lathe, and observe the way in which he 
sets out, carries on, and finishes his work, and the effect 
which his tools have upon the wood or metal, together with 
the extent as to time during which the operation must be 
carried on to produce the result he is desirous of obtaining ? 
When we consider how great a portion of the wealth of 
this country is the accumulated skill of its artisans, and 
that this valuable national capital, held in the form of 
personal skill, must continue in its entirety, to say nothing 
of accumulation, beyond the present generation, and must 
be transmitted by personal communication from man to 
man, or man to boy—is it not worth our time to consider 
whether we are taking the best means to transmit such 
skill? Assuming that we have much improved our means 
of communicating theoretical knowledge by means of our 
science schools, admitting that there is a better opportunity 
to use this theoretical knowledge to a profit than there was 
formerly, still the fact remains that under our existing 
workshop arrangements we have not the means we should 
have of communicating personal skill by personal instruc- 
tion from the skilled labourer to the boy who is working 
with him. Would it not be for the ys Rrats of both 
employers and workmen that the apprenticeship system, 
which has been practically abolished, should be restored ? 
One of the sources of profit to the owner of skill is the 
premium upon his teaching. In years not long past 
the village wheelwright and the village blacksmith—doing 
the work now done by the Fowlers, the Ransomes, the 
Samuelsons, and others —in almost every hamlet in England 
had an apprentice in his shop, and taught him how to 
work, In the present day, a young man may be trained 
with a general knowledge of machinery, with a general 
knowledge of the way in Which things are carried on in 





the mill and the shop, but the means at present recognised 
by which special handicraft skill is communicated are 
altogether incommensurate with our improved science teach- 
ing. If this be so, is it not, we say, desirable to consider 
whether means might not be taken of training a body of 
specially skilled workmen by apprenticeship? The difti- 
culties to be overcome are great ; but not greater than 
under analogous circumstances have been before sur- 
mounted in this country. In previous times a master 
taught an apprentice, and by the investment of his own 
capital procured employment, in the exercise of which the 
apprentice was taught. He provided the plant, he sought 
out the connection, he gave credit to the customer, and he 
bought materials upon which the apprentice worked. In 
addition to all this, he found the skill to teach the appren- 
tice. In modern times the owner of the great engineering 
establishment finds customers, and plant, and capital, and 
materials in much greater abundance than these were found 
by the employers of old times. Could he not, though his 
skilled workmen, prove equally superior to his forerunner 
in the matter also of communicated skill? Apprentices are 
found in engineering establishments it is true. But they 
are indentured to the impersonal firm, which teaches 
nothing, not to the man who really gives the apprentice 
all the instruction he picks up. 

We do not shrink from saying that nearly all the modern 
quarrels about apprentices would disappear if the work- 
man had more direct interest in communicating his 
skill by teaching it to others. The difficulty in the way is 
merely technical. The master may say to his workman:— 
“T pay you for all your time, and it does not matter to 
you whether I employ you in works of construction or in 
works of teaching, so long as I pay you for all your time 
at so much per week or so much per hour.” It would not 
be difficult to distinguish the principles upon which these 
payments are to be divided. The payment for teaching 
is more in the nature of fees than wages, and has always 
been so recognised. When you pay a man wages, you pay 
him for doing work in the way in which you order 
him to do it; but but when you say, “ Bring about this 
result,” such as teaching a boy to do this or that, without 
being responsible as a master for the means, you practi- 
cally pay him fees, and he stands upon a very different 
footing to the man who merely exercises his own power in 
carrying out your instructions in your own way. We are 
aware that we open a new and somewhat important sub- 
ject, but it is one that must be faced if we are to find a 
remedy for that of which every employer of handicrafts- 
men is complaining more loudly every year—the short 
supply of really skilled workmen. The significance of the 
subject justifies us in asking that it may have a fair consi- 
deration both from employers and workmen. Its national 
importance is greater than at. first sight appears. This 
country has based, since 1846, the whole of its financial 
policy upon the continuance of our commercial prosperity. 
Unless we can retain this, the incidence of our national 
taxation must be changed, and we must have very speedily 
a disturbance of the relation of classes to each other which 
would be disastrous to us as a nation, 








PRIVATE BILLS IN PARLIAMENT. 
MEMORIALS complaining of non-compliance with the standing 
orders must be deposited not later than January 23rd, and are 
now accordingly all delivered. The number of memorials is 
comparatively small, and the examiners’ work unusually light 
this session. They have already gone through the list, and have 
only a few postponed cases waiting their report to the 


Commons. 

Since our last Mr. Frere has passed the following bills as in 
compliance with standing orders:—The North Dublin Street 
Tramways ; Commissioners of Sewers of the City of London ; 
Great Grimsby Gas ; Metropolitan and South-Western Junction 
Railway ; Waterford, New Ross, and Wexford Junction Railway ; 
Cleethorpes Gas ; Columbia Market ; St. Philips (Bristol) Bridge ; 
Bristol St. Werburgs Church ; Truro Water ; Tillington Drain- 
age ; Alford Gas ; Birmingham and Lichfield Junction Railway ; 
Wigan Junction Railways ; London, Chatham, and Dover Rail- 
ways ; Wilts and Berks Canal; Millom Gas and Water ; Dublin, 
Wicklow, and Wexford Railway ; Torbay and Brixham Railway ; 
South Dublin Railway and Land Reclamation ; Stafford District 
Water ; Cork Harbour ; Burntisland Harbour ; Tyne Improve- 
ment Commission ; Channel Tunnel Company ; Newport Pagnell 
Railway; Glasgow and Kilmarnock Joint Line; Galway, 
Oughtenard, and Clifden Railway; Halkyn District Mines’ 
Drainage; Glasgow Faculty of Procurators’ Widows’ Fund ; 
Christchurch and Holdenhurst Inclosure (opposed by the Ear] of 
Malmesbury and others); Worksop Water ; Skerne Bay Fishery; 
Lincoln’s Inn; Maidenhead Water; London (City) Land, Station, 
and Subways; Artisans’, Labourers’, and General Dwellings’ 
Company; Whitby, Redcar, and Middlesbrough Union Railway ; 
and Carmarthen Gas bills. 

Mr. Robinson has passed the following bills as in compliance 
with the standing orders :—Borough Market (Southwark) ; 
Plymouth, Devonport, and Stonehouse Cemetery; Railway 
Passengers’ Assurance Company ; Glasgow (City) Street Improve- 
ment ; Greenock Police ; Marlborough Gas ; Southampton Cor- 
poration Gas (Purchase of Existing Gasworks) ; Whitehaven, 
Cleator, and Egremont Railway ; Southport Improvement ; 
Glasgow and Yoker Turnpike-road ; Edinburgh Royal Infirmary ; 
Caledonian Railway (additional powers); Middlesbrough and 
Stockton Street Tramways ; Stockton and Middlesbrough Water- 
works; Sevenoaks, Maidstone and Tunbridge, and South-Eastern 
Railways Junction Railway; Southend Local Board; Teign 
Valley Railway ; Eastbourne Water; London Central Railway 
(Extension of Time); Sutton Bridge Dock; Hindley Local 
Board ; Tees Conservancy ; Pemberton Local Board (opposed) ; 
Caledonian Railway (Glasgow Station connecting lines) ; Leith 
Harbour and Docks; Peterhead Harbour ; Swindon and High- 
worth Light Railway ; Glasgow Corporation Municipal Exten- 
sion, &c.; North British Railway; Kington and Eardisley 
Railway ; British Gas Company (Norwich Station) ; Staffordshire 
and Worcestershire Canal Navigation; London and North- 
Western (new lines and additional powers); and (Bletchley, 
Northampton, and Rugby), two bills ; Waterford Improvement ; 
Newport (Monmouthshire) Gas ; Wakefield Water) ; Rotherham 
Corporation ; Imperial Gas; Commercial Gas ; Broadstairs Water 
(No. 2); Tiverton and North Devon Railway; Inverness Water 





and Gas Supply (Purchase of Existing Works, &.); Gravesend 


Terrace Pier; Widnes Local Board; Prudential Assurance Com- 
pany; Cork Improvement; Llanelly and Mynydd Mawr Railway; 
Crystal Palace Company; Cornwall Minerals Railway; Ulster 
and Portadown, Dungannon and Omagh Junction, Railway 
Companies Amalgamation ; Ashton-under-Lyne, Staley Bridge, 
and Dukinfield (District) Waterworks ; Metropolitan District 
Railway; Waterford and Central Ireland, Kilkenny Junction, 
and Central Ireland Railways; Slough Water; West Lancashire 
Railway; Pontefract Borough Extension; Girvan and Portpatrick 
Junction ; Wisbeach Dock and Neve Improvement; Sligo, 
Leitrim, and Northern Counties Railway ; Pneumatic Despatch 
Company; Sion College ; and Stafford Water bills. 

The following bills, from no appearance being put in when 
they were called, may be taken to be défunct :—Metropolitan 
Bridges and East and West Ferry Roads (Poplar); Snowdon 
Railway ; and the Camelford Altarnun and Launceston Railway; 
Church-street and Silver-street (Kensington) Improvements ; 
Southampton Corporation Gas (New Works, &c.); Kildare, 
Curragh, and Newbridge Railway ; Eastern Metropolitan Rail- 
way ; Lyme Regis Railway (Extension to Bridport); Lyme 
Regis Harbour ; Hants Coast Railway ; and Ipswich and Felix- 
stowe Pier bills, 

Hearing of the case of the Southampton Docks Bill was _ post- 
poned to the 9th of February ; and of the Stockton Extension 
Improvement and Dock to the same date, and of the Gaslight 
and Coke Company, against which a memorial has been deposited 
by the Metropolitan Board of Works, to the 15th. In the case 
of the Pheonix Gas Light and Coke Company’s bill, also opposed 
by the Metropolitan Board, Mr. Robinson has endorsed the bill 
as not in compliance with standing orders. The hearings have 
been postponed in the following cases :—To Feb. 9: the Truro 
and Perran Mineral Railway Bill. Feb. 12: Hull Street Tram- 
way. And to Feb. 15: The Stafford and Uttoxeter; Royal Alfred 
Merchant Seamen's Institution ; Shipwrecked Fishermen and 
Mariners’ Royal Benevolent Society; Cambrian Railways; Metro- 
politan Board of Works (Purchase of Stockwell Green) ; Aldgate 
and Bow Railway (opposed by North Metropolitan Tramways, 
London and Blackwall Railway), and Great Eastearn Railway 
Companies) ; Banbridge Extension Railway ; London Central 
=? (Abandonment) ; and the Margate Consumers’ Gas 

ills. 

Mr. Frere has endorsed the Maidstone aud Ashford Railway 
Bill, opposed by the South-Eastern Railway and others, and the 
Ballina Improvement Bill, also opposed, as not in compliance 
with standing orders. Mr. Robinson has endorsed the unopposed 
Liverpool Tramways Bill, as not in compliance. The following 
bills, in addition, have been endorsed as not in compliance with 
standing orders:—-The unopposed Chelsea Waterworks ; Mon- 
mouthshire Railway and Canal; and Milford Docks bills ; and 
the opposed Ryde and Newport and Cowes and Newport Rail- 
ways (Amalgamation); the Derry and Central Railway ; the 
Fishguard Railway ; the Dublin Main Drainage ; and the Water- 
ford and Limerick Railway, No. 2, bills. 

The London Central Railway (Abandonment) Bill, No. 262, 
and last on the general list, was reached on Tuesday. On Wed- 
nesday the examiners took only one petition each, both being 
opposed cases, 

Yesterday (Thursday) Mr. Frere sat, commencing at twelve 
o’clock, the usual hour hitherto having been two o'clock. He 
endorsed the postponed cases of the Heckmondwike Gas ; Bir- 
mingham (Corporation) Water ; and Birmingham (Corporation) 
Gas Bills, each unopposed, as having the bills in compliance with 
standing orders. These cases were disposed of in half an hour, 
and the remainder of a long sitting was occupied with the 
memorials of the Great Western Railway Company and of Allan 
Morrison and others, against the London, Beaconsfield, and High 
Wycombe Railway Bill. Mr. Ball, of Messrs. Toogood and Ball, 
appeared for the promoters, and Mr. Pritt, of Messrs. Sherwood 
and Co., in support of the Great Western memorial. The prin- 
cipal allegations related to the numbers to properties being 
omitted in the deposited plans, to errors in measurement, to 
fences being wrong placed, andthe furlongs being wrong marked. 
Mr. Williams and two other engineers were called in support of 
the allegations in the memorial, and Messrs. Charlesly and 
Grover in support of the promoter’s case. Two of the allegations 
stated that one furlong was marked 24 links too short, and the 
furlong next to it 23 links too long. The examiner remarked 
that some of the allegations seemed to “eat each other up.” A 
number of them were, however, sustained, and the bill will be 
reported accordingly as not in compliance with standing orders, 
Mr. Robinson did not sit yesterday. 








HIGH SPEED TORPEDO LAUNCH. 


On Saturday, the 30th ult., a large party of engineers and 
others interested left the Temple Pier at one o'clock, in a large 
steam launch, built by Messrs. Yarrow and Hedley, Isle of Dogs, 
for service on a South American river, to inspect a new steam 
launch built by the firm for the Argentine Republic. The little 
vessel is 55ft. long, and 7ft. beam; the plating is throughout of 
Lowmoor iron, the frame being of steel. She is propelled by a 
beautifully finished pair of engines, indicating 60-horse power, 
with which a very high rate of speed is obtained. The torpedo 
resembles in form an ordinary elongated projectile, and will hold 
about 100 lb. of gun-cotton, estimated to give an effect equal to 
three times that weight of gunpowder. It is carried at the end 
of a pole about 25ft. long, and the launch is provided with steel 
shields to protect the crew from rifle shot. The little craft is a 
most successful specimen of boat building. 

The most remarkable feature is the system of igniting the 
torpedo designed by Capt. McEvoy, of Messrs. Vavasseur and Co, 
London Ordnance Works. Hitherto these torpedoes have usually 
been ignited by a concussion fuze on striking the ship’s side. 
It is evident that, used in this way, the crew have little chance 
of escape, as the boat must be driven at speed against the ship, 
and her own momentum will carry her on, breaking the hole, 
and involving her in the results of the explosion ; while if she 
does not go right head on, the concussion fuze may not explode 
at all. Captain McEvoy gets over this objection by carrying 
three wires down the pole and into the torpedo, within which is 
placed a very simple detonating fuze. A brass cap is fitted to 
the torpedo, and a suitable battery is placed in the launch. A 
very slight blow will drive home the brass cap and “make con- 
tact,” when the charge explodes. Besides this, the third wire is 
so arranged that contact can be made in the boat and the charge 
exploded at any time. Thusa launch might steal alongside a ship, 
and by just touching her explode the torpedo, at the same 
instant that engines are turned full speed astern to back the 
launch off; and if she does not come square on and so make 
contact, the torpedo can be exploded by the auxiliary gear with- 
out trouble. We regard this as a valuable device, which will 
promote the utility of torpedoes. We may add that Messrs. 
Yarrow and Hedley propose to build torpedo launches 100ft. 
long with a speed of twenty-five miles an hour. No ironclad 
afloat could run away from such craft, and two or three of them 
would constitute a most dangerous force. 
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CONTINUOUS BRAKES. 

We are indebted to the last volume of the transactions 
of the American Railway Master Mechanics’ Association 
for the following interesting and valuable paper on the use 
of continuous brakes on the United States railways. It 
is the report of a committee specially appointed to investi- 
gate the entire subject. 

Getitlemen,—Your committee on “ continuous train brakes,” ap- 
pointed at your last annual meeting, issued a circular for the 
purpose of eliciting information on this subject, The interroga- 
tories set forth therein were as follows : 

(1) In your opinion, what are the requirements in a power brake 
to produce the best resylts and necessary to accomplish the end 
desired in the most perfect manner? 

(2) Are you using a continuous brake on the equipment on your 
road’ If so, what kind, and by what name is it known ” 

(3) Is it efficient and reliable under all ordinary circumstances ; 
and in its action and results is it all that is to be desired? Do you 
know of instances where, in your opinion, the use of this brake has 
heen the means of saving life and preventing serious destruction of 
property? If so, please relate the cirewmstances, 

(4) Will the brake you describe remain set on all the cars 
after being applied, even if the train should become severed by 
accident 7 m 

(5) Do you consider the feature referred to in the fourth question 
a matter of vital importance, as «means of preventing--at least in 
many cases—serious results in the destruction and injury that so 
frequently attend accidents of this character ? 

(6) Do you know of any brake that will apply automatically in 
case the train should become severed, or any part of it thrown from 
the track’? If so, please give a description of the device. 

(7) Do you consider « brake having the above automatic 
attributes of sufficient value and importance to warrant its general 
adoption ? 

(8) Have you in use, or knowledge of, a power brake applied to 
the driving wheels of locomotives? If so, give a description of the 
same, and your opinion as to its merits, with your reasons 
therefor, for or against such application of braking power. 

(9) In your experienc :, is the brake, when thus applicd to the 
driving wheels, found to be destructive or injurious to the several 
parts of the locomotive affected thereby % 

(10) If found to be injurious, what proportion does such extra 
wear and the cost of repairs bear to the benefits derived therefrom ? 

(11) If the application of brakes to the driving wheels of locomo- 
tives hauling passenger trains is desirable, would the results, in 
your opinion, be equally beneficial if applied to those hauling 
freight and other trains, and those doing switching service ? 

(12) In your opinion can a road be as safely and economically 
operated, all things considered, by the use of hand brakes or a 
similar braking power, as by the use of a good system of continuous 
brakes; and will not the advantages derived from their use more 
than compensate for their original cost and maintenance in good 
and perfect condition thereafter % 

To the above circular we received replies from twenty different 
master mechanics and superintendents of motive power on the 
railroads of the United States and Canada. Of this number three 
use only the hand brake on thelr passenger equipment, one uses in 
addition to that the Creamer brake, fourteen are using the 
Westinghouse air brake, and two the Smith vacuum brake. 

The replies, with two or three exceptions, give but little addi- 
tional ideaaetion to that furnished by the report of the com- 
mittee on this subject made to you at your last annual session. 

There is but little difference of opinion, as to the requirements 
of a train brake, in the minds of well-informed persons having 
experience in the management ef trains running at high speed. 
The requirements are, namely: 

(1) Certainty of instant application to all or as many of the 
wheels of the train as practicable. 

(2) The retarding power should be capable of being graduated 
at the will of the person applying it, under all ordinary circum- 
stances, 

(3) When —. from any cause, it should so remain until the 
train is brought to a stop, unless persons in charge of it desire 
otherwise, in which case it should be capable of instant, partial, or 
total release. 

(4) The brake power should be under the control of the engineer 
of the train. It should apply itself automaticaliy in case of derail- 
ment of any part of the train, or in case the train should part 
accidentally, and should be capable of application from any car in 
the train. 

The above being the main points in the requirement of a theo- 
retically perfect brake, the question for consideration is, how near 
are these requirements fulfilled by the best continuousrtrain brakes 
yet brought to public notice ? 

The system of running trains in this country, the character of the 
country through which they run, and the causes so frequently 
vccurring requiring quick stops to be made at unlooked-fortimes and 
places toavert danger, imperatively demands the adoption on all trains 
conveying passengers, running at high speed, of some good system 
of continuous train brake, embracing in the main these features. 
A long list of the different kinds of continuous brakes, which have 
been tried on the different roads in this country during the past 
twenty years could be given, but as the greater number have been 
abandoned, reference to them is unnecessary. At the present 
time two classes only seem to give promise of fulfilling the require- 
ments of a brake approaching perfection, namely, the one using 
compressed air as a means of applying the brakes; the other, a 
vacuum, Of the former class, that known as the Westinghouse 
air-brake is the only one that has so far come into general use. 
The Gardiner and Ransom brake, in some respects a duplicate of 
the Westinghouse, has been tried on several roads, but it has not, 
as yet, met with general favour. 

The Loughridge air-brake, in some respects also similar to the 
Westinghouse, is now being applied to the passenger equipment of 
the Baltimore and Ohio Railroad and the ~— under its control, 
and up to the present time about 45 locomotives and 150 cars have 
been equipped with this style of brake. 

The Westinghouse air-brake, up to the present time, has been 
applied to 2232 locomotives, and about 6900 passenger, baggage, 
and express cars, on 141 different railroads—-not counting branches 

in the United States and Canada ; on 66 locomotives and 448 
cars on 16 different railroads in England, Scotland, Wales, Bel- 
gium, and in South America, Cuba, and Mexico. 

Of the roads that reported to your committee, two have adopted 
the Smith vacuum brake, viz. : the Central Railroad Company of 
New Jersey, and the Hartford, Providence, and Fishkill Railroad 
and the Old Colony Railroad, of Massachusetts, have it on one engine 
and four cars, but use the Westinghouse brake on the balance of 
their passenger equipment. 

The vacuum brake has been introduced on a number of other 
railroads, principally in the Eastern States, but which have made 
no reports to your committee of its operation. 

Forreasons before stated we propose to considersome of the points 
of difference in those brakes using compressed air as a motive power, 
and the vacuum brake. Under the head of compressed air brakes 
are included :— 

(1) Those in which the power for compressing and storing air acts 
independently of the movement of the locomotive ; and, 

(2) Those in which the air pump is operated from an eccentric, or 
some other reciprocating part of the locomotive, so that the opera- 
tion of the air pump is governed entirely by the movement of the 
locomotive. 

The present Loughridge air-brake belongs to this latter class. 
The advantages of a brake having the attributes of independent 
motion, and capable of action independent of the movement of the 
locomotive, other things being equal, are too obvious to need expla- 
nation. Yet, in point of simplicity, so far as the driving power to 
the air pump is concerned, the advantages are on the side of the 














air pump that is operated from some reciprocating part of the 
locomotive. But little, on the whole, can be claimed on the score 
of economy by this method of compressing air over that of an in- 
dependent air pump, for the reason that when running, and the 
yressure of air in the reservoir is at the maximum point, the pump 
is constantly delivering air into the reservoir, against that pressure, 
in nearly the same quantity at each revolution of the wheels of 
the locomotive, after the desired pressure in the reservoir is 
obtained, as before ; and power is thus expended in pumping 
more air than is needed during the time run in which no air 
is used in applying the brake ; and an automatic compensating 
arrangement of the pump, so as to pump air only when the 
pressure falls below the maximum point, would complicate 
the machinery perhaps to the extent of an independent 
pump, in which event nothing would be gained in that particular, 
even, and to close the passage between the pump and reservoir, and 
allow the air from the pump to escape by means of a three-way 
cock, would require more attention from the engineer than could 
at all times be given. So far as the air pump itself is concerned, 
with its valves, pipes, and connections, nearly the same parts are re 

quired when driven by the locomotive as when by a separate steam 
cylinder. 

The above objections may, however, be considered of but little 
consequence, yet there ave others to the arrangement of compressing 
air by a pump driven from some reciprocating part of the locomo- 
tive, and dependent on the movement of the locomotive for action, 
which seem to your committee of a more serious character, and to 
which we direct attention. Where long runs are made, and stops not 
likely to be frequent, after the train is started, and the requisite 
pressure of air in the reservoir is attained, but little, if any, diffi 
culty would be experienced in keeping up the requisite pressure of 
air in the reservoir necessary to make all the usual or ordinary 
stops, yet circumstances are likely to arise when a sufficiency of 
air could not at all times be supplied by this method. Trains on 
railroads centreing in the larger cities, passing in and out through 
the yards, and over the numerous switches, and over the crossings 
of other roads in and about such cities, and not unfrequently over 
drawbridges, find it necessary to apply the brakes as many as a 
dozen times within the distance of one or two miles, and at such 
times and under such circumstances that render te quick and 
certain action of the brakes of vital importance. In practice it has 
been found impracticable to entirely prevent all leakage of the 
joints of the pipes, connections, and other parts subject to the 
pressure of the air, and this, added to the air required in making 
numerous stops within a short distance run, would in many cases, 
especially with a long train of cars, reduce the air pressure in the 
reservoir tosuch an extent as to render the brake inefficient, except 

verhaps when the air pump and the reservoir were disproportionally 
con 

Another objection urged to this manner of driving the air pump 
is the fact that while the stop is being made, and the consequent 
reduction of air pressure in the reservoir occurs, the speed of the 
locomotive decreases, and as a consequence there is a corresponding 
(dlecrease in the quantity of compressed air delivered in the reser- 
voir, and as the train comes to a stop, the air pump stops also, and 
thus the decrease in the supply of air to the reservoir takes place 
just at the time when it is important that it should be kept up. 

In this mode of compressing air it will in many cases be found 
necessary to run the locomotive a short distance previous to starting 
with the train, for the purpose of pwnping up air, if it is desired to 
have a supply in the reservoir at the time of starting, unless the 
reservoir is filled from a stationary one at some convenient place, 
previously charged for that purpose, which would add to the cost of 
working the brake. 

It is probable that more or less difficulty would be experienced 
in keeping up the air pressure in the reservoir when standing still 
for any considerable length of time, as when waiting at meeting 
stations for other trains, or when from any cause a stop is made re 
quiring more time than that allowed in making the ordinary stop 
at way stations. These are some of the objections that occur to us 
will be urged against this method of compressing the air required 
to operate the brakes. 

As a compensation for the disadvantages that might arise from 
the method adopted by Mr. Loughridge for compressing air, he uses 
proportionally a larger reservoir, and the air in it at a higher pres- 
sure, than those using an independent air pump, and in connection 
with the reservoir a graduating valve, by means of which the engi- 
neer can regulate the pressure of air admitted to the brake cylinders 
of the train at will. This valve being automatic in its action, ad- 
mitting to the brake cylinders the pressure to which the valve is 
adjusted, and no more, and maintaining the pressure at that point 
as long as that in the reservoir, does not fall below that at whieh 
the valve is set. ra 

Where a pump is used that is independent in its movements, 
regardless of the movement or speed of the locomotive, a supply of 
air can always be kept up in the reservoir for all emergencies that 
may arise, regardless of the number of stops made, or applica- 
tions of the brake within a given time, or «distance run by the 
train. 

Another advantage of an independent air pump is that the speed 
of the pump can be suited to the quantity of compressed air 
required, and that when the maximum pressure is attained in the air 
reservoir, the movement of the pump will be slow—sufficient to 
keep up the required pressure, and no more—and when the pres- 
sure in the reservoir is reduced, from an application of the brakes or 
otherwise, the movement of the pump becomes more rapid, and as 
a consequence quickly restores the original pressure in the reservoir, 
thus supplying the braking power as it may be needed and for 
every emergency. 

In the above we have only brought to your notice the difference 
in the two methods of compressing the air furnishing the brake 
power, viz., that depending on the movement of the locomotive, 
and that acting independently, and in our opinion the latter 
method has advantages over the former that outweigh the objec- 
tions urged against it on account of the additional, and, to some 
extent, complicated steam power requisite to work the air pump. 

As stated before, on account of the various continuous brakes 
that have been tried and abandoned as worthless up to the present 
time, leaving only two systems now in use on any considerable 
amount of rolling stock, we propose only to call attention to the 
difference between the system where compressed air, previously 
stored, is used to furnish the braking power, and that where a 
vacuum is made use of as a means to accomplish this object. 

It is but just to ourselves to state that in our efforts to obtain 
valuable and reliable datain regard to the mechanical arrangement 
and working of the vacuum brake, we have toa great extent failed. 

The principle upon which this brake is operated is doubtless well 
understood by a large proportion of persons familiar with train 

rakes; yet we think it proper to give some general description of 
this plan, as there may be persons interested in this subject who 
are not familiar with the principle and working of the vacuum brake. 

From the ejector, situated at some convenient point on the 
locomotive, a tube of suitable size extends under the tender and 
under each car in the train, the ends of the tubes between the cars, 
and between them and the tender, are connected by hose with 
suitable couplings so as to permit the free motion of the several 
parts of the train without breaking the connection, forming one 
continuous tube from the ejector to the rear end of the train. To 
this tube, at some convenient point under each car and tender, is 
attached a cylinder with a movable piston, or a cylinder made of a 
series of elastic diaphragms, say 20in. in diameter, and when ex- 
tended about 2ft. long, having rigid heads, one of which is con- 
nected with the tube passing under the car by a flexible pipe or 
hose, making a connection | B wowed the tube and inside of said 
cylinder. This cylinder is so constructed that it is capable of 
moving in but one direction, the ends or heads approaching each 
other, thus shortening it by producing a vacuum within it. To 
these heads or to the movable piston, when an iron cylinder is used, 
is attached the ti by which the brake is brought to act 
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The ejector attached to the end of the tube at the locomotive is, 
in principle, the same as that used and commonly known as an fa- 
jector, Suitable pipes and valves connect this ejector with the 
locomotive boiler. To apply this brake it is only necessary to 
admit the steam from the boiler to the ejector, which, flowing 
through the annular opening of the nozzle outward into the open 
air, drags or pulls the air from the tube extending under the train 
by the friction of the steam upon the air surrounding and inside 
of the annular jet as it passes the smallest part of the = pee in 
its rapid passage outward, and thus producing a partial vacuum 
in the tube extending the length of the train, and consequently 
producing in each of the brake cylinders a vacuum to the same 
degree as in the tube, thus causing the heads of the cylinders 
referred to to approach each other —in effect to shorten the 
cylinders—and by this means apply the brakes to the wheels by 
the connections referred to above. Suitable cocks and valves are 
arranged in the tube at the ejector for preventing the return of the 
air into the tube, or for admitting the air in order to graduate the 
force with which the brake is applied, or for releasing it, which 
always takes place when the air is allowed to flow back into the 
tube and cylinders. The force or power exerted in applying this 
brake depends upon the extent of the vacuum produced in the tube 
and brake cylinders of the train, other things being equal, It is 
found in practice that a vacuum of from 8 lb, to%lb, per square 
inch is all that can be depended upon in the practical working of 
the brake, therefore the diameter and length of the cylinders must 
be proportioned to suit the maximum power intended to be exerted 
in applying it to the wheels. In point of simplicity in the number 
of parts this brake has the advantage, in that particular, over all 
others now in use. 

In regard to the working of the vacuum brake, Mr. T. W. 
Peeples, mechanical engineer of the Central Railroad of New 
Jersey, a road upon which this brake has been adopted, in answer 
to our circular states: “* It is efficient, and more reliable than any 
brake I know of ; the results are very satisfactory indeed. I have 
heard of several instances whereby accidents have been prevented 
by the prompt use of the brake, but I have no data or record of the 
circumstances,” 

Mr. E. Garfield, master mechanic of the Hartford, Providence, and 
Fishkill Railroad, in his reply, states that in their experience with 
the vacuum brake on that road they have found it to be efficient and 
reliable under all ordinary circumstances; and further, in reply to 
question third : ** I have no record, nor do I remember of any case 
where this brake would have prevented accident that other good 
brakes in order, and properly used, would not have prevented. 
The parties referred to above make no statement, nor do they give 
an opinion as to the comparative merits of the two systems of con- 
tinuous train brakes.” 

Mr. J. K. Taylor, master mechanic of the Old Colony Railroad, 
states in his reply, that on his road about twenty-five locomotives 
and one hundred and twenty cars are equipped with the Westing 
house compressed air brake, and one locomotive and four cars 
with the Smith vacuum brake, and that on one occasion a pas 
senger train equipped with the Westinghouse brake was stopped 
within 40ft. of a crossing over which another passenger train was 
passing at the time, and that the stop was made in a distance run 
of 500ft., from a speed of twenty-five miles per hour; and adds ; 
**T do not think it could have been done with the vacuum brake ;” 
but gives no reason for such opinion. Yet the inference is that it 
was formed from his observation of the working of the two 
systems, 

If the train referred to above could not have been stopped 
within a distance or 500ft., from a speed of twenty-five miles per 
hour, by the vacuum brake, the question would naturally arise, 
Why this difference ” 

With the vacuum brake the flow of air is outward from the tube 
and brake cylinders, and as the air flows out, less of it in a given 
time comes in contact with the jet of steam flowing out through 
the ejector, as the vacuum in the tube becomes nearer perfect, so 
that more time is required to increase the vacuum from 8 to 91b., 
than from 7 to 8lb.,and more time from 6 to 71b. than was 
required to increase the vacuum from 5 to 6 Ib, per square inch, 
In other words, each additional Ib. of a vacuum per square inch 
requires a longer time to produce it than was required to produce 
the one preceding it. 

The value of a brake depends, to a very great extent, upon its ca- 
pability of instant application. For instance, if it required eight 
seconds of time toproduce the requisite pressure on the shoes to the 
wheels in one system of a continuous brake, and but four seconds to 
accomplish the same in another system, the latter would be vastly 
more valuable than the former; time being, in such cases, a matte: 
of vital importance. In practice it is found that not more than 
about sixteen seconds is required to bring a train toa stop on a level 
track, from a speed of thirty miles per hour, and even less time is 
requisite under favourable conditions of the rails. Now, it cau 
readily be seen how important it is that the maximum force re- 
quired upon the brake shoes should be attained in the shorfest 
space of time possible after the brake is applied ; and if, by the 
system of compressed air previously stored, this end can be accom- 
plished, then this system is, to that extent, the best. Your com 
mittee addressed a letter of inquiry to the President of the Vacuum 
Air Brake Company, requesting some data in regard to the working 
of that brake, but failed to obtain any from that source, conse 
quently such information as we have was obtained from other 
sources, and the opinions of those using it. The opinion, so far as 
we can get it of such parties, is, that this brake is ion in its action 
compared with that of compressed air previously stored. 

In the vacuum brake the power must be generated after the 
brake is applied, while in the compressed air brake the power or 
force is previously stored, and to apply it is, in effect, the same as 
to relieve a spring of the force holding it in tension ; while, in the 
vacuum brake, the power as it is generated for use is, in principle, 
the same as a spring taken at rest without load, and then 
bringing it to the tension requisite to give the brake the power re 
quired. 

The vacuum produced in practice being but about 8 or 9 1b, per 
square inch, consequently the brake cylinders must be of great 
area to give the required power, and the volume of air to be re 
moved from them on an application of the brakes is correspond 
ingly large. 

With air previously compressed at a pressure of, say, 601b., and 
used in the brake cylinders at 45lb,, the volume of air at that 
pressure required to furnish the braking power is comparatively 
small. 

To create a vacuum of 741b. per inch in the collapsable cylinders 
and the connecting pipes of the train, requires the expulsion 
of one-half the air that fills them when the brake is off or at 
rest, and the volume of air expelled is, in round numbers, 
three times as great as the valume of air compressed to 45]b. per 
inch, or three atmospheres and 1 cubic foot of air compressed to 
45 1b. flowing into the pipes and brake cylinders, does the work of 
3cubic feet of air flowing out of the cylinders and pipes of a 
vacuum brake. As quickness of action in a brake is of vital import- 
ance, it is then a matter of interest to know in which system the 
force will be transmitted the quickest through the pipes from end 
to end of the train, whether by 1 cubic foot of air compressed to 
451b. flowing into the pipes and cylinders of the train, or by 3 cubic 
feet at the atmospheric pressure flowing out of the pipes and 
cylinders in producing the vacuum, distance remaining the same in 
both cases, 

Your committee have been unable to get correct data as to the 
difference in time in the transmission of power by these two 
systems, other than that given by those forming an opinion from 
their own observation of the working of the two systems of brakes, 
and their testimony is that compressed air acts quickest in the 
transmission of power in the proportions given above. —__ 

The ingoing force of compressed air is a fixed and positive force, 
capable of being instantly applied, and can be uated to any 
force desired on the brake shoes of the train, between nothing and 
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system of brakes operated by compressed air, that known as the 
Westinghouse air brake has so far met with favour from the 
greatest number of railroad managers; in fact, with the exception 
of the Loughridge air brake, and the Gardiner and Ransom, it is 
the only one in general use, and at the present time it is in use on 
about 57 per cent. of the miles of railroad in operation in the 
United States and Canada. 

The Westinghouse brake is not considered perfect as yet, 
although it has been in general use for the past five or six years, 
the chief defect complained of being the valve motion to the steam 
cylinder, and the length of time required to release the brake after 
coming to a stop, especially with a can train of cars. The latter 
is doubtless due somewhat to a want of a better system of springs 
for effecting the release than is used on the cars complained of, and 
the former to a want of better proportions and arrangement of 
the valve motion and intelligent attention on the part of the 
persons having charge of the brake. The want of a better or more 
reliable valve motion to the air pump has been the most serious 
objection urged against this brake, as reported to your committee. 
Improvements have been made in the valve motion within the past 
two years, yet owing to its delicate proportions objections 
are urged, and a desire expressed for a more reliable valve 
arrangement than that heretofore used. 

The distinguishing features of this brake are: the independent 


pump for compressing air, the automatic valves in the couplings | 


etween the cars, and the automatic ‘‘take-up” arrangement for 

taking up the lost motion, or “slack,” in the levers and rods under 
the cars, keeping the brake shoes close to the wheels, and thus pre- 
venting loss of air in allowing a greater motion of piston in the 
cylinder than necessary, and the ‘triangular lever,” by which a 
change of leverage is made to compensate for a decrease in the 
pressure of air incident to an application of the brakes and 
uniformity in all the various parts of the brake. One im- 
portant feature claimed is the automatic valve in the couplings 
between the cars, which, in case the train should be severed, close 
the ends of the couplings, so that the brake on the cars next the 
locomotive can be operated as well as before without any attention 
whatever, and in case the train should become severed after the 
brake is applied the brake will remain set on the detached part of 
the train. An instance of this kind occurred on the Louisville, 
Nashville, and Great Southern Railroad, December 9, 1873, to a 
— train approaching a tressle at a speed of twenty miles per 
10ur upon which an obstruction had been placed. The facts were 
furnished by Mr. Thomas Walsh, master mechanic of the Memphis 
branch, and are as follows :—It being dark, the obstruction was not 
— until the locomotive was within sixty yards, when the 
rake was applied. The locomotive, tender, baggage car, and 
second-class car were thrown down into the creek, a distance of 
twenty-five feet, taking the tressle down with them, but the 
remaining three cars, all full of passengers, came to a stop, 
and with the brakes tightly set remained standing on the main 
track, The forward pair of trucks alone were pulled off the track 
by the previous car as it went down before the coupling pin 
broke. We believe that this automatic arrangement by which the 
pipes or hose are closed, in case the train is severed, either inten- 
tionally or otherwise, is not found in any of the other brakes 
referred to. With the Loughridge, Gardiner and Ransom, and 
Smith vacuum brakes, in case the train is severed while the brake 
is on, it is released from all the cars in the train, and cannot be 
applied to any part of it until the hose, where parted, is in some 
way closed again. 

Next to the Westinghouse brake, the vacuum brake has, perhaps, 
come into use, so far as road and rolling stock is concerned. This 
system of brake, like all the others, has its defects. One is, 
that to a certain extent it lacks the positive, certain unvariable 
element of the compressed air brake, as the quickness of action and 
effectiveness depends upon the steam pressure in the boiler, and its 
power is liable to the same fluctuations. Mr. Loughridge, in his 
answer to the American Railway Master Mechanics’ Association 
circular on the subject of brakes, in alluding to the vacuum brake, 
says, in reference to the ejector:--‘‘ The laws governing it are 
singular. The vacuum varies very much when the steam pressure in 
the boiler varies, and the nozzle is very uncertain in its action, 
something like the injector.” The force changes with the col- 
lapse of the sack or diaphragm, and the liability of the rubber to 
rot, or be cut by boys or discharged employés, and freeze in the 
winter, are objections, Of this brake Mr. Loughridge further 
states ; ‘‘ I canvassed this mode of applying the force fully, up to 
1870, and after a full and careful review of it, I preferred paying 
20,000 dols. for my patents of 1864 to enable me to use compressed 
air and produce better effects.” 

So far as the facts have yet been demonstrated, and from our 
experience and observation, and the opinions of others elicited in 
the foregoing investigation, your committee are of the opinion that 
under all ordinary circumstances, and the conditions likely to arise 
in the use of a continuous train brake, compressed air supplied to 
a reservoir by an independent pump, and thus storing the power 
for applying the brakes whenever needed, will give the best results, 
all things considered. The Westinghouse air-brake seems to be, in 
the opinion of a majority of master mechanics, on the whole, 
nearer perfect than any other that has yet been brought into 
general use. 

The above allusions to the Westinghouse brake refer to the brake 
as heretofore used. As the Westinghouse improved automatic 
brake is being introduced on some of the leading railroad lines in 
this country and in Europe, and as there may be persons 
interested in this subject who are not familiar with its peculiarities, 
we consider a description of its distinguishing features wherein it 
«differs from other brakes necessary. The air pump and main 
reservoir are situated on the locomotive, and are the same as used 
for the common Westinghouse brake ; the pipes and hose of the 
train and the brake cylinders are also the same; but under each 
car, near the brake cylinder, and connected with it by a pipe, is an 
auxiliary reservoir from which the brake cylinder receives the air 
when the brake is applied. In the pipe between the auxiliary 
reservoir and the brake cylinder is an automatic triple valve, 
with an elastic diaphragm So adjusted and arranged that when 
the air fills the pipes of the train it flows into the auxiliary 
cylinder through a small opening, filling it at the same pressure 


as that in the main reservoir and pipes of the train; but no | 


air is admitted to the brake cylinders while the air pressure in 
the pipes of the train is greater or remains as great as that in the 
auxiliary reservoirs. To apply the brake it is only necessary to 
turn the three-way cock on the locomotive, cutting off the air 
from the main reservoir and allowing that in the pipes and hose 
of the train to escape, when the pressure of air from the auxiliary 
reservoir, acting upon the elastic diaphragm of the triple valve, 
lifts a valve admitting the air from the auxiliary reservoir on the 
car to the brake cylinder, and thus applying the brake; while to 
release the brake the air is again allowed to fill the hose and pipes 
of the train, which, acting upon the opposite side of the diaphragm, 
the movement of the triple valve is reversed, cutting off commu- 
nication between the brake cylinder and the auxiliary reservoir, 
and at the same time opening a relief or exhaust valve which allows 
the air in the brake cylinder to be exhausted direct into the open 
air, releasing the brake on the instant. 

To graduate this brake so as to admit only a part of the full re- 
servoir pressure to the brake cylinders, only a part of the air is 
allowed to escape from the pipes and hose of the train, the operation 
of the triple valve being such that the pressure admitted to the 
brake cylinders corresponds with the difference between the air 
pressure in the hose and pipes of the train and that in the auxiliary 
reservoirs, 

At some convenient point in the air pipe of each car is situated a 
valve of comparatively large area, so constructed that if raised 
from its seat it will so remain until all the air from the — and 
hose of the train has escaped, Attached to this valve, and extend- 
ing down to within a few inches of the rails, is a trip rod, which, 
in case the car leaves the rails, or 8 over an obstruction, this 


rod comes in contact with the track, ground, or apy obstruction, 


| hose and pipes, the 


the valve is raised from its seat, and the air from the pipes and 
hose of the train escapes, and the brakes of the whole train are 
applied on the instant, even while communication between the 
main reservoir and the pipes of the train exists through the three- 
way cock on the locomotive; the brake thus applying itself auto- 
matically, 

For further and more accurate descriptions of the different parts 
of this brake, and for the results of a series of experiments made 
with a train equipped with it on the Pennsylvania Railroad, we 
refer to the April number of the Journal of the Franklin Institute 
for 1874. 

The question arises whether the automatic brake referred to, with 
its delicate and somewhat complicated valve arrangement, will, on 
account of its merits, supersede the old Westinghouse brake or 
similar air brakes. Will the advantages, in point of safety and 
reliability, over the style of brakes referred to, be such as to war- 
rant its adoption generally, and the cost of its maintenance in 
perfect working order? 

Simplicity in the mechanical arrangements, as well as reliability 
and durability in a train brake, is particularly desirable. The old 
or present Westinghouse brake pertaining to the train is compara- 

tively simple, and is, perhaps, as reliable as any that can be made 
| with our present knowledge on this subject. Then the inquiry is 
| ante, in what particular is the automatic brake better or more 
reliable than the old brake? It will be remembered that the air 
pump and reservoir of both are the same, the only difference being 
in that part of it between the reservoir on the locomotive and the 
rear end of the train—a difference in the manner of applying its 
| force. 
In the old brake no air pressure in the pipesand hose occurs while 
the brake is off, such pressure only takes place while the brake is on, 
| while in the improved or automatic brake the compressed air fills 
| the pipes, hose, and auxiliary reservoirs under the cars, at the same 





| pressure as in the main reservoir on the locomotive while the brake 
| is off —the reverse of that which occurs in the old brake—and the 


automatic brake is applied by means of leaving the air out of the 

ae cylinders receiving the air stored in the 
auxiliary reservoirs on the cars, necessary for applying the requisite 
force to the wheels, and such force is graduated as desired by the 


| relative difference in the pressure of air in the pipes of the train 


and that in the auxiliary reservoirs, To apply the brake with its 


| full force all the air is allowed to escape from the pipes; if only a 


part of the force is required, only a part of the air is allowed to 
escape, reducing the pressure in the pipe to that requisite to bring 
the desired force on the brake shoes. 

The old brake being applied and graduated by admitting the full 
or part of the pressure, while the automatic is applied by the reverse 
taking place, so far as the pipes and hose are concerned. The auto- 
matic brake has the disadvantage of a constant pressure inside of all 
the pipes and hose the entire length of the train at all times, except 
when the break is on, thus rendering it more difficult to prevent 
leakage of the joints of the pipes and hose. Another objection 
urged is that it is liable to be applied by accident or designedly, 
when it should not be done, and which might be detrimental in its 
results. The bursting of a hose in any part of the train would 
apply the brakes with their full force, and they could not be re- 
leased until such hose was removed and another one substituted 
and the air pressure restored again from the main reservoir, or 
except a cock was opened leaving the air out of each auxiliary 
cylinder in the train. These are some of the objections that may 
be urged against the automatic brake, aside from the additional 
care and attention requisite to keep the triple valve arrangement 
and other parts, not found in the old brake, in thorough and per- 
fect working order. 

The advantages of the automatic brake are, that in case the train 
is parted it applies itself on the instant to each sar composing it 
that attached to the locomotive as well as the detached part. 
Another is, that should a car leave the rails from any cause, the trip 
rods coming in contact with the ground or obstruction, the brake is 
applied at once with its full force to the entire train, Another, and 
perhaps the most important advantage, is its quickness of action. 
Experiments have demonstrated that from one to two seconds only 

depending upon the length of train—is required in applying it to 
the wheels with its maximum force. The force required is 
stored in the auxiliary reservoirs, close to the brake cylinders, and 
when the automatic valves open the brake is applied with the full 
force due to the pressure of air in the reservoirs, Quickness of 
action gives to this brake its chief value, and if it supersedes the 
old one, or other brakes, it will be largely due to that fact. Com- 
paring the old brake with the improved automatic, it is probable 
that on a large majority of the passenger trains run on the roads 
in this county, the Westinghouse brake, as now in general use, 
will give, on the whole, better satisfaction than the improved 
automatic brake, on account of its simplicity, compared with the 
other. But there are fast trains run on many of the leading roads 
where, in our opinion, the automatic brake would be the means of 
insuring greater safety in certain cases : 

(1) In case a quick stop were necessary to avoid accident. 

(2) In case a car or any part of the train should be thrown from 
the track, or run over obstructions on the track. 

(3) Should the train part by accident the brake would instantly 
apply and bring both parts to a stop, avoiding danger from the rear 
portion colliding with that attached to the locomotive. : 

In such cases the automatic brake has the advantage, and in 
these respects is superior to the old brake. 

But little information was elicited on the subject of driving- 
wheel brakes ; comparatively few of them have been used up to 
the present time. With but one or two exceptions, those who have 
had experience with such brakes speak favourably of them. Brakes 
upon the driving wheels of passenger locomotives would doubtless 
give good results, and the time may not be far distant when such 

| brakes will be applied to all locomotives hauling fast trains, for the 
| reason that a retarding force equal to the propelling power of the 
locomotive can be utilised in that manner to bring the train to a 
stop, and there is no reason why a retarding force applied to the tires 
of the driving wheels, should be more injurious in its effects on a 
locomotive than an equal propelling force applied to them from the 
cylinders, and we think that it will be less. 
| ~ It will be shown in practice, we think, that good brakes applied 
to the driving wheels of the locomotive will very materially add to 
the efficiency of a train brake in making quick stops, being in 
effect the same as reversing the steam, but without the injurious 
effect on the machinery of the locomotive that results from revers- 
ing while running. A train equipped with good brakes applied to 
all the wheels, except, perhaps, the engine truck wheels, can be 
brought toa stop in the shortest possible distance run, after the brake 
is applied, because to each wheel of the train is applied a retarding 
force about equal to that of the adhesion of the wheels on the rails, 
and when that point is reached nothing more in the way of a re- 
| tarding force can be obtained from the use of a brake applied to 
| the wheels. In making the ordinary stops of a train the driving 
| wheel brake will be found to be advantageous, at least so far as a 
| proper distribution of the retarding force applied to the train is con- 
cerned, as it gives to each wheel in contact with the rails its pro- 
portion of the retarding power necessary to bring the train toa 
| stop. Ifa train equipped with a brake to the driving wheels, in 
| addition to the train brake, at a speed of thirty miles per hour, is 
brought toastop in a distance run of 600ft., itis evident that the train 
can not be brought to a stop within that distance when the driving 
wheel brake is not used, all other conditions being equal. In other 
words, if no retarding work is done by the driving wheels, more 
must be done by the other wheels of the train in a given time to 
effect the same result. 

Brakes to the driving wheels of locomotives drawing freight 
trains have not heretofore been used to any considerable extent, 
and where their use involves the cost and maintenance of an inde- 
pendent or other style of air pump, it is not probable such brakes 
will be generally used, unless the brake can be applied to a part or all 
of the train also. There may be exceptional cases, however, where 
the advantages derived from the use of the brake on the driving 











wheels and tender only will compensate for the cost of the same, but. 
further experience and investigation will be necessary before a correct. 
conclusion can arrived at on this point. Under all ordinary 
circumstances the hand brakes on freight trains are sufficient in 
descending grades and for ordinary stops; and in order to avoid 

ident the ] tive can be reversed, and in that way exert a 
force equivalent to a brake on the drivers, Brakes upon the driving 
wheels of locomotives used for switching purposes are in use on 
some of the roads in the United States, ma so far as reported, 
give good results. It is not probable that the benefits to be derived 
would compensate for the cost of such brakes in a majority of cases, 
yet there may be others where the advantages will warrant the cost. 
The switching service is so varied that no rule could be suggested 
that would in the main be correct. 

In some instances steam brakes have been applied to driving 
wheels of switching engines, and it is claimed with satisfactory 
results. The use of steam for applying the brake power direct to 
the wheels is not likely to meet with favour, however, on account of 
the constantly varying pressure on the pistons of the brake cylin- 
ders. The maximum pressure per inch is that of the boiler pressure, 
and varies with it; and it is found to be very difficult to graduate 
the pressure in the brake cylinders, from the fact that as soon as 
communication with the boiler is closed condensation in the 
cylinders rapidly reduces the pressure, and the moment it is again 
opened the pressure instantly increases to that of the boiler, so 
that a medium cannot be reached that is not constantly varying, 
except through the intervention of a safety or other valve, which 
will admit of a certain pressure and no more, the surplus steam es- 
caping. 

Compressed air is in every respect to be preferred to steam for 
applying brakes to locomotives when it can be obtained at a reason- 
able cost. For instance : a locomotive fitted with an air pump and 
reservoir for a continuous train brake needs only a pipe connecting 
the driver-brake cylinders with the air pipe from the reservoir to 
the train, and they receive their supply of compressed air in the 
same way and at the same time that air is admitted to the other 
brake cylinders of the train, and in the same degree, all being con- 
trolled and graduated at the same time and alike. 

To the twelfth question of our circular, all who answered it give 
it as their decided opinion that so far as the running of passenger 
trains is concerned, a road cannot be as safely and coneualiy 
operated by the hand brakes as by the use of a good system of con- 
tinuous train brakes under the control of the engineer, and that the 
benefits derived from the use of such a brake will more than com- 
pensate for the original cost and its maintenance thereafter, in 
preventing accidents and destruction of property, aside from its 
value as a means of greater safety, and in time saved in making stops. 

On this point there was no difference of opinion expressed, and 
it is safe to say that the day is near at hand when all passenger 
trains running at usual speeds and higher will be equipped with 
some good continuous train brake under control of the engineer, if 
not of others also on the train. 

The question is often asked, ‘‘ To what extent does a continuous 
train brake affect the wear of wheels as compared with the hand 
brake?” To this only a general reply can be made, on account of 
the changed conditions. With the hand brake quick stops, such as 
are made with the continuous brake, cannot be made ordinarily, 
and while a part of the wheels of the train are exerting more than 
a proper share of retarding force the others are exerting but little 
or none. 

On the other hand, the continuous brake, applied to all the 
wheels of the train, exerting upon each a comparatively slight re- 
tarding force, yet the sum of these forces makes a large aggregate, 
and these retarding forces united bring the train to a stop without 
producing any injurious effect upon the wheels from a partial 
sliding on the rails, as frequently occurs in the case of the hand 
brake; and it is evident from this reasoning that the wear of the 
— is least with the continuous brake, other conditions being 
equal, 

Perfection has not yet been attained in any system of continuous 
train brake, and we have purposely criticised the various styles of 
brakes now in use with a view of directing attention to their im- 
provement where defective. 

We consider the subject of continuous train brakes one of great 
importance to the railroad interests of this country, and a perfect 
brake, if such can be attained, will do much toward greater 
safety, promptness, and economy in running trains. Continuous 
brakes of practical value are of comparatively recent origin, and 
the different systems as yet have not been tested a sufficient length 
of time to demonstrate their comparative value, nor all the points 
in which they are defective. 

Your committee feel under obligation to Mr. Wm. Loughridge, 
for a drawing of his air pump and a description of the same, and 
for the facts set forth in his answer to the questions contained in 
the circular of the committee. 

Also to the Westinghouse Air Brake Company for data, draw- 
ings, and other valuable information furnished us. We trust we 
have been able, in some degree at least, to embody in this report 
the facts furnished us by these and all other parties on this subject. 


Respectfully submitted, 
R. WELLS, J. M. and I. R. R. L 
E. B. Gress, L. C. and L. R. R. + Committee. 
L.H. WaveH, KPR RS 








ANTHRACITE BLAST FURNACES. 


To Mr. E. F. Hall, of Buffalo, New York, an experienced 
blast furnace manager, we are indebted for some interesting 
information concerning the use of anthracite in the United States, 
as a blast furnace fuel. Anthracite was first used about 1837, and 
at the present time iron is made with itin 227 furnaces, divided 
thus : Reenlensis 161, New York 42, New Jersey 17, Maryland 5, 
Massachusetts and Virginia one each. 

Table I. shows the number built in each period, the extreme and 
average dimensions and the per cent. of increase. These figures 
supplied in reply to circulars sent out by Mr. Hall to the iron 
masters, are partially inaccurate, because many works reported 
the present size only, and some gave the date of rebuilding instead 
of that of construction. This makes the difference less marked 
than it should be between the old and new forms. 

















TABLE I. 
Least. Greatest. | Average. i. 
+ oe s | 

Date of Erection: 5 - 4 $id 3 2/4 | 4 

eiSig 4 218) 2/8 
jes7to1840.. 7 90 | 85] 5 10 40 | 10-6 rs ee 
1s40to1850 ..49 30 9 «| «55s 44-6 23-4] 11-5 | 26-4 
1850 to 1860 -- 51 28 8 60 18 46°7.14 4°7 4°5 
1860 to 1870 -- 46 38 12 72 18 3°l  15°5 | 13°7 | 10°F 
1870 to 1875 4 © 80 | 20 | 5A°L. 15°9 | 11°3 2°6 








This table exhibits very clearly the experimental nature of the 
changes made. While there has been a decided, though somewhat 
irregular progression, we find the relations between the height and 
bosh constantly varying. At first the diameter of bosh was 
increased more ——- than the height, but since 1860 the reverse 
has been the case, and now the relative proportions are nearly the 
same as in the first furnaces, although alt of the dimensions have 
been greatly increased. The following tables show the proportions 
now existing. In Table II. the furnaces are arranged according to 
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their height and in Table III. according to the diameter of their 
boshes. 
































TaBLe II. 
Least. Greatest. Average. 
Height. No. LE 
Height.’ Bosh. Height.| Bosh, | Height. Bosh. 

30 to 30... 5 28 5 30 9 29 6 

30 to 40... 32 33 10 36 15 37°2 

40 to 45... By 43 10 45 16 air’ 

45 to 50.. 53 0 10 A) ly 4o°4 

59 to 55... 39 52 12 55 18 | 54°2 

55 to 60... 33 58 14 Ho 22 59°76 

60 to65.. 17 65 14 65 18 og 

65 to 70... 6 tits 15°35 67 23 67°7 

79 to 75 .. 2 75 i re) | 20 75 

75 to 80... 2 80 18 80 | 20 80 

Taser IIL, 

aos Least Greatest. Average. 
Zz ~ —_ —$—— — —_—— 
S “ Height. Bosh, Height. | Bosh. Height. | Bosh. 
8 2 8 30 | 8 
y 2 85 30 ” | 8°75 
10 5 10 50 lv 10 
ll 6 il 50 lL il 
12 31 12 sa |. @ 2 
13) 21 12°5 50 | 13 1z°8 
14 3 14 is) 14 1s 
15 (30 15 65 15 15 
16 «60 F 16 70 16 16 
17 (9 17 60 17 17 
1s 16 18 30 18 18 
19, 1 19 50 | 19 19 
20 4 2) 80 | 20 £0 
22; 1 22 co | 2 22 
23} 2 23 67 | 67 23 





Table II. shows that all but forty seven furnaces lie between 
40ft. and 65ft. in height The thirty-seven below 40ft. may be 
considered as practically out of date, except for special uses, 
while the ten above 65ft. must still be regarded as experi- 
mental. So far reports do not indicate an increase of pro- 
duction or diminution of fuel proportionate to the increase of 
capacity. The size however must not be condemned until it is 
clearly proved that their comparative failure may not be due to 
incorrect proportions, lack of blowing power, or some equivalent 
reason. An average of ten new foundry iron furnaces belonging to 
the following well known companies will illustrate the best recent 
practice. The furnaces selected are: No. 5, Allentown Iron Co., 
Allentown, Pa., built in 1873; Nos. 5 and 6, Thomas Iron Co., 
Hokendauqua, Pa., built in 1872 and 1873; No. 1, Niagara River 
Iron Co., Ironton, N.Y., built in 1873; Nos. 1 and 2, Olcott Iron 
Co., Albany, N.Y., built in 1873; Nos. 1 and 2, Crown Point Iron 
Co., Crown Point, N.Y., built in 1873; Nos. 1 and 2, Cedar 
Point Iron Co., Fort Edward, N.Y., built in 1874. 

eee GE (ks Ge te ae ss ce ee oe 

EMemmoeter of bowl .. «2 oc os cc se co «0 

Diameter of hearth 

Slope of bosh ee ee ae ee i ae ee et 
Number of tuyeros.. .. «5 «2 «2 «2 oF «oe oF of @ 












Number of boil 7 
Length of boilers .. 52ft. 
Diameter of boilers oe 3sin. 
Diameter of stein cylinder 48in, 
Diameter of air cylinder’ .. an! | Sg, ome 80in. 
Length of stroke .. .. .. .. . Tft 


As a basis for comparison in construction and management the 
following data will prove serviceable. They give the extremes and 
average at present existing—of course no single furnace combines 
all the details of either set of figures. 

















| Least. | Greatest. | Average. 

Height of stack, in feet 28 89 51°3 
Diameter of bosh, in feet 8 23 47 
Diameter of hearth, in fect ei . 3°5 ll 6°75 
Slope of bosh, in inches per foot rise 3 5°5 3°94 
Number of tuyeres oi “9% 3 9 6 
Number of boilers .. ; i Se ew. 4 12 7 
Diameter of boilers, in inches .. .. .. 33 60 40 
Length of boilers, in fect .. .. .. .. 26 1l2 55 
Diameter of steam cylinder, in inches . zt 66 42 
Diameter of air cylinder, in inches .. | 54 108 84 
Length of stroke, infeet .. .. .. . 4 12 7 
Number of revolutions per minute... .. 4 40 13 
Cubic feet of air at 147 1b. pressure | 

blown perminute .. .. .. . «.| 3000 10,000 6825 
Pressure of blast in pounds at receiver 

blown per minute oe ee ee 3°5 9 5°75 
Temperature of blast in degrees Fah. 400 1400 350 











Furnaces intended exclusively for foundry iron differ from those 
intended only for forge iron in being a trifle narrower, having the 
boshes flattened about one quarter of an inch more and having a 
little less tuyere area. The pressure of the blast averages one half 
oa more and the temperature about one hundred degrees 

higher. 

Mr. Hall concludes by stating that these figures are not given as 
models, but simply to show what is the average practice ; if, 
however, ironmasters after comparing these figures with their 
own and allowing for difference in capacity, &c., discover marked 
variations some satisfactory reason should be found forthem. The 
size, relative proportions and condition of working vary in almost 
every case, and no standard can be fixed. The location, character 
of stock to be used, and grade of iron desired will always enable a 
competent engineer to determine suitable proportions and condi- 
tions, and such men only should be trusted with the construction 
and supervision of apparatus involving such great pecuniary inter- 
ests as the modern blast furnace. 








THE CHANNEL TUNNEL, 


THE bill laid before the French Assembly for the construction of 
the Channel Tunnel, and already referred to in our pages, is sup- 
plemented by a long statement of the advantages of the proposed 
scheme, and arguments in its favour. The Z'imes correspondent 
recently gave a summary of this document, which we reproduce. 
The statement or report, after some remarks about the Suez Canal 
and the Mont Cenis Tunnel, says :— 
* At first yo such a scheme may seem chimerical, but the 
»resent state of engineering science affords a hope that it will not 

impossible to surmount the difficulties this great enterprise pre- 
sents. The various plans which have been entertained for a rail- 
way across the Straits have consisted in the erection of a water-tight 
metal tube immersed on the bed of the Straits, or of a great via- 
duct high enough not to vy owe the passage of ships, or in the 
employment of floating boats bearing railway trains, or, lastly, ina 
submarine tunnel,” 

M. Thomé de Gamond is then mentionedas the first who suggested 
the tunnel, and the examination of the scheme by Sir John Hawk- 
shaw, one of the most eminent English engineers, is referred to. 
Tle report proceeds to say :— 

“‘The tunnel would composed of three distinct parts—a 
cer éral part 26 kilometres long and two slopes of access of 11 kilo- 
meres, each having an incline of 12°5 and 13°15 millimetres per 
zaetre. The central portion will be slightly curved, and will be 
civided into two equal parts, each at an incline of 378 millimetres 
por metre, so as to direct their waters towards the starting-point of 
the access slope, whence on each side a section of uced size 
would be carried about 4°6 kilometres long, and joined to each of 
the sections of the central part of the tunnel. These galleries 

would conduct the waters of the central part and those of the 
access slopes to the bottom of pits dug on the two coasts and 
farnished with pumps, 





After mentioning 250,000,000f. as the maximum estimate, though 
the cost cannot be precisely fixed till preliminary works have been 
attempted, the report states that the 73 chambers of commerce 
consulted all recognised the utility of the enterprise, 27 of them 
demanding, however, that there should be no indefinite monopoly, 
but that the State should have power of purchase, and that 
maximum rates should be fixed, while the chambers in the Pas-de- 
Calais demanded the execution of works enabling their ports to 
sustain competition with the new line. The commission of inves- 
tigation supporting this last demand, deemed it important that 
the ports of Boulogne and Calais should be accessible at all hours 
to ships of the largest tonnage. Adverting to the researches 
made by English engineers, the report says :— 

““These researches have shown that the depth of the Straits is 
under 60 metres. Slight as the incline is, it precludes, at least 
under present circumstances, the erection of piles for the construc- 
tion of a bridge, but it admits the possibility of a tunnel descending 
by gradual slopes to the bottom of the sea, and reascending the 
opposite shore. But for this idea to pass beyond the domain of 
theory it was necessary to prove that the nature of the rocks form- 
ing the bed of the Straits did not impede the realisation of such an 
enterprise; that is to say, that a passage could be opened through 
strata sufficiently yielding to be easily cut through, sufficiently firm 
to avoid the danger of slips, sufficiently compact to be protected 
from the irruption of the sea waters. The geological examination 
which has been made affords a presumption that this is the 
case,” 

After observing that the white chalk with flints is fissured and 
might admit the water, and that the underlying grey chalk would 
have to be cut through at a depth of about 40 metres, 
the report remarks that the gradual slope of the bottom of 
the Straits seems to exclude the idea of an interruption of 
the grey chalk by more ancient rocks or by any large fissure, 
there being reason to believe that the geologically recent 
opening of the Straits is due to simple erosion, resulting, perhaps, 
from a change in the condition of the neighbouring seas. This, 
however, is the critical question, and success cannot be considered 
assured until an experimental tunnel has been made across the 
Straits. The details of the excavation, ventilation, and all the 
,oints involved in the length of the tuanel and the possibility of 
se at it, except at the two extremities, do not exceed the 
resources of modern industry. In the event of an insurmountable 
obstacle, the increasing perfection of perforating machines promises 
the construction of the tunnel, which it would have been madness 
to attempt 20 years ago, in less time, perhaps, than people can 
venture to predict. The special commission, consisting of In- 
spectors-General of Bridges, Roads, and Mines, with Rear-Admiral 
Fisquet and M. de la Roche Poncie, Hydrographical Engineer-in- 
Chief of the Navy, thought that, considering the absence of any 
proposed tariff, the international character of the work necessitating 
an agreement between the Governments, and its strategic import- 
ance requiring the intervention of the Military and Naval Depart- 
ments, a definitive concession should be dependent on the public 
utility of the enterprise after full compliance with the law of 1841. 
The promoters, however, urge | that a contingent concession would 
give no assurance of a definitive one, that it would involve 
a fresh investigation, and that so costly an enterprise, with the 
risk of failure, could not be undertaken on such an uncertainty. 
The Government thought it could not give too much encourage- 
ment to the beginning of an enterprise which would be the most 
signal manifestation of the industrial genius of theage. There 
is no impediment to its being at once declared of public utility, 
and the objection as to the tariff has been already removed, the 
proposed rates having been submitted to the usual local inquiry ; 
so that before the bill passes this formality will be completed. The 
Minister of War consents to the work on condition of the definitive 
project being examined by the military engineers, who will consider 
the measures to be taken to suspend the use of the tunnel in case 
of need ; while the Minister of Marine also agrees to it, reserving 
all the political, military, and economical questions involved. The 
British Government, by a despatch dated the 26th ult., has given 
its adhesion to the arrangements proposed by France, subject to 
some conditions with which the French Government will not fail to 
comply. The report then explains the provisions of the bill. As 
to the maximum of twenty years allowed for the completion of the 
work, it says there is every reason to expect a much shorter term, 
As for the right of suspending the traffic on war being immi- 
nent, it is implied in international laws; but England thought 
this right hoa be inserted in the scheme, stipulating also that 
its exercise should giveno right of indemnity. While assenting to 
this, the French Government thought it just that the 9 year’ dura- 
tion of the concession and the 30 years’ monopoly should be ex- 
tended for a term equal to such suspension of traffic. The refiort 
concludes by inviting the Assembly to further an enterprise interest 
ing the whole world, and, if carried out, one of the most useful and 
greatest manifestations of the industrial power of our time. 

We may add that the projected tariff of fares and tolls to be 
levied by the Submarine Channel Railway Company, which has 
been subjected to a Government Enquéte in the Department of 
Pas-de-Calais, is apparently calculated at five times the rates ruling 
through the French railway system. Passenger fares are charged 
at 50c., 375c., and 275c. per kilometre in respectively the first, 
second, and third class, children above seven years paying full 
fares, and those below that age paying half-fares. Dogs are rated 
at 75c. per kilometre when travelling in fast trains, The rates 
for horses and neat cattle are 50c. per head per kilometre; 
calves and pigs, 20c.; sheep, lambs, and goats, 10c. when conveyed 
in slow trains, double rates being charged for conveyance by fast 
trains. The tolls for goods and merchandise per ton and per 
kilometre are as follows:—Ilf. 80c. for fresh fish, oysters, fruit, 
vegetables, excess luggage, and any goods conveyed by fast trains ; 
80c. on first-class articles—viz., spirits, oil, chemicals, drugs, 
groceries, colonial produce, eggs, meat, poultry, game, sugar, 
coffee, tissues, manufactured articles, arms, dye, and exotic 
woods, &c.; 70c. on second-class merchandise—viz., wheat, 
grain, flour, rice, maize, chestnuts, and other farinaceous 
foods, lime and plaster, charcoal, timber, deals and boards, 
marble in blocks, alabaster, bitumen and asphalt, wool, cotton, 
wine, vinegar, beer, cider, pressed yeast, coke, iron, copper, 
lead, and other metals either wrought or otherwise, cast iron, 
and hardware, &c.; 50c. on third-class goods, including build- 
ing, mill, and other stone, ores except ironstone, pig iron, salt, 
clay, bricks, slate, &c.; 40c. for fourth-class pod 5 comprising 
chiefly coal, marl, ashes, manure of all descriptions, limestone, iron 
ore, sand, pebbles, and road-making and repairing materials. Car- 
riages with two or four wheels and an inside seat for two persons 
are rated at 1f. 25c. per kilometre ; four-wheel carriages, omnibuses, 
fourgons, and all such vehicles, 1f. 60c., these rates being doubled 
when the vehicles are attached to fast trains, in which case two 
passengers are franked in the first instance, and three in the latter. 
Empty furniture vans are charged 1f. per kilometre ; when loaded, 
70c. per kilometre and per ton weight of the furniture inside. 
Hearses, conveying either one or two coffins, are rated at 3f. 50c. 
per kilometre ; each coffin in charge of the company, If. 50c. All 
the above rates are exclusive of Government taxes. It will be 
noticed that in this official document no provision is made for the 
rating of bullion, packed parcels, pictures, and many other items 
of daily exchange now between the two countries. 





NOTES FROM FRANCE. 

Ir is a very remarkable fact that, while the accounts of the 
foreign trade of our own country continue to exhibit what must, 
in comparison with the immense progress of former years, be called 
terrible deficits, and while Germany and Belgium have ample 


reason for complaint, the official account of the commerce of 
France during the last year should exhibit totals larger 
than those of any preceding year, Comparing the amounts of 





1873 and 1874, we have the following results in millions of francs:— 


1874. 1873. 
BONES cc cc os S748 ° 5 
Exports .. .. « S878 oe 








Total _ 7626 —— 7342 

an increase of trade amounting to more than eleven millions 
sterling. And all this is the more surprising when we know that 
down to the month of June included there was an excess of im- 
ports, coupled with a heavy loss on the exports, while since that 
month the conditions have been reversed, every month showing an 
increase in exports, and all but July a diminution in the imports. 
Dividing the whole according to the mode adopted in France, we 
find that the imports of alimentary articles of all kiads were 
nearly the same in the two past years—only seven twidlions of 
francs ditference—while those of the raw materials of manufacture 
only amounted to 2108 millions of francs in 1873, they reached 
2268 millions last year; those of manufactured goods increased 
from 343 to 386 mullions, and of other articles nearly the same 
amount in each year. It should be noted, however, that although 
France was rather a better customer for manufactured goods last 
year than she was in 1873, the total for the former year is smaller 
by 94 millions of francs than it was in 1872. This may, however, be 
attributed to the requirements caused by the war, and which 
could not be immediately supplied by the home factories and 
workshops. The report shows the following totals: —Alimentary 
substances, 1492 mullions, against 1446 millions; manufactured 
goods, 2173 millions, against 2108 millions; and other articles, 
213 millions, against 198 millions. 

The imports and exports of iron, steel, &c., show a result dif- 
fering much from the general totals above referred to; here we have 
an excess in all sections, not all items of imports, with a deficit in 
export. The following are the amounts :—Imported under bond 
for manufacture and re-exportation, pig iron and old iron, 100,248 
tons, against 80,716 tons in 1873; bar and sheet iron, 18,307 tons, 
against 23,452 tons; and steel, 504 tons, against 699. The imports 
for shipbuilding and fitting under the decree of 1866 were as fol- 
lows :—Pig iron and old iron, 4771 tons, against 3392; bar and 
sheet iron, 7447 tons, against 5688 tons; steel, 5 tons, against 104 
tons; machinery, apparatus, and iron and steel goods, 746 tons, 
against 487 tons. Lastly, the ordinary duty-paid imports were 
of pig iron and old iron, 32,431 tons, against 50,762 tons; of b 
sheet, and other wrought iron, 26,272 tons, against 13,326 in 1873 

The exports show the following results:—Total of cast and 
wrought iron and stecl re-exported after being made up in 
France, 98,525 tons, against 95,756; total of the same under the 
decree respecting shipbuilding, 9801 tons, against 13,043; and 
total of ditto exported in ordinary course of trade, 137,214 tons, 
against 158,830 m 1873, a rather considerable falling off, but 
considering the condition of the metallurgical exports of our own 
and other countries, of small moment. 

The imports of coal amounted to 64,000 tons, against 70,000 in 
1873, and 66,000 tons in 1872, and there was a small excess in the 
exports. England supplied 21,000 odd tons, Belgium 36,000, and 
Germany 6000, The imports of coke were—from Belgium, 
3484 tons ; from Germany, 1053, the total being rather less than in 
previous years, but the exports were also less. 

The quantity of ore imported amounted to 816,140 tons, against 
720,000 last year. Of the former amount Belgium supplied 
97,091, Germany 37,293, Spain 186,168, Italy 155,770, and Algeria 
333,581 tons. The exports of minerals amounted to about one 
quarter of the imports. 

A note by MM. Riche and Bardy has been presented tothe Paris 
Academy of Sciences by M. Peligot on the flame of sulphur and 
the lights applicable to photography. MM. Delachanal and 
Mermet have recently exhibited a new lamp fed by binoxide of 
nitrogen and bisulphide of carbon, giving a good and constant 
photogenic light in place of the intermittent light of short duration 
before obtained by similar means, The question of the regular 
and practical production of photogenic light presents considerable 
interest, because the enlargement of photographic proofs is often 
effected by means of artificial light, such as magnesium or the 
Drummond light ; and also that it is only by such means that 
pictures can be obtained of night scenes and obscure places. 
MM. Delachanal and Mermet’s lamp depending on the use of two 
gases, the mixture of which may cause explosions, presents a 
certain amount of danger. MM. Riche and Bardy raised the 
question whether it was the carbon or the sulphur in the bisulphide 
of carbon which produced the photogenic light, and, if so, whether 
a lamp could not be arranged in a simple way, and quite devoid of 
danger. 

Having first carefully compared flames rich in sulphur, they 
adopted the following method of measuring their effects on 
photogenic paper. A plate of glass prepared with bromide of 
silver being cut into strips about four inches long, and four-fifths of 
an inch in width, the latter were set up in a small frame under a 
screen formed of what is called a paper scale composed of waxe:l 
papers lapping over each other to the extent of two centimetres 
(four-fifths of an inch:, and increasing gradually from one to ten 
in thickness. These leaves were pressed between the prepare: 
glass and a sheet of horn, on which was inscribed figures repre 
senting the number of layers of paper which were beneath. The 
light acted for one minute, and its degree of action was registere: 
by the reproduction on the sensitised plate of the number of 
folds of waxed paper through which it had passed. 1t is clear 
that if the light passes, for example, through six layers of the 
waxed paper and the plate marks the number six, a scale of the 
photogenic power of the light is obtained. In this way the 
following results were obtained:— The oxyhydric and the 
Drummond lights registered only No. 1; the light of zinc 
burning in oxygen, No. 4; the magnesium lamp, 5; that 
of binoxide of nitrogen without bisulphide of carbon, 6; and a jet of 
oxygen on sulphur, 8. The greatest photogenic power being ob- 
tained by a simple jet of oxygen thrown on sulphur, it is needless 
then to employ binoxide of nitrogen, while sulphur and oxygen give 
a superior light at a more economicai rate and without any danger 
of explosion. The drawback to the use of the light is the sutfo- 
cating odour of the sulphurous acid which it gives forth. This is 
easily got rid of in a laboratory where the lamp can be placed under 
a hood, nor is the inconvenience great in a large chamber ; but in 
a moderate-sized, or small apartment, it must be guarded against. 
The simplest way is to place a large inverted funnel over the lamp, 
to make a communication between the former and the chimney 
py means of a tube, and to create a draught by a jet of gas or a 
amp. 











YorRKSHIRE EXHIBITION AT LEEDS,—Applications for space will 
be received till March Ist. Now that the patronage of her 
Majesty the Queen has been secured, steps will be taken to obtain 
as vice-patrons the nobility and gentry of the county. Influence 
will, we hear, be used to obtain the presence of some member of 
the Royal Family at the opening ceremony on May 6th. For that 
occasion a grand musical ceremony has been arranged, under the 
direction of Mr. R. 8. Burton. who will provide a chorus of 300 
voices and a band of 60 performers. The central hall to be erected 
in the Cloth Hall Yard will be of gigantic proportions, and 
special attention has been directed by the architect, Mr. Bakewell, 
to its acoustic properties. The fine art and antiquities departments 
promise well. The offers of paintings, and drawings, &c., will 
require careful selection. The first picture accepted is an impor- 
tant work of Birket Foster’s, contributed by the artist himself, 
while John Rhodes, and other eminent collectors, throw open freely 
their art gems for selection, The York Philosophical Society has 
granted a selection from their invaluable collections of ethnology 
and remains, pre-historic, Roman, &c. The council of the Palestine 
Exploration Fund have, in the kindest manner, granted the ex- 
hibition of the curious and interesting remains discovered in the 
explorations at Jerusalem and elsewhere. These will consist of ob- 
jects in stone, metal, glass, and pottery, drawings, photographs, 
&e 
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THE PATENT JOURNAL. 


Condensed from the Journal al of th the Commissioners of Patents. 


Grants and Dates of Provisional sional Protection for Six Months. 


3273. A new and improved Jack, Henri Adrien Bonneville, Piccadilly. 
A communication from Eugtne Petry Chaudoir, Liege, Belgiumn.—24th 
September, 1874. 

3544. New or improved PortaBLe Pornts for use on railways, David 
Russell, Cornwall-road, Westbourne-park, London.—1l5th October, 1874. 

3888. Improvements in Protectors for the bottoms of ladies’ dresses, 
George Norwood and Frank Melvin Cutler, Boston, Massachusetts, U.S. 

A communication from Charles Murphy, Camden, Maine, U.S. 
llth November, 1874. 

4347. Anew and improved Hyprosratic Moror, Henry Adrien Bonne- 
ville, Piccadilly, London.—A communication from Ernest Gaillet, Rue 
Cardinal Lemoine, Paris—1l7th December, 1874. 

51. mie pr teacney so in STEAM ENGINES, or engines for the more etlicient 
use of steam for driving m: achinery, Joseph Turnock, Purland Chase, 
Ross, Herefordshire.—5th January, 1875. 

03, Improvements in the construction of Hor Air Apparatus for warm- 
ing buildings and other structures, John Ford Mackenzie, Quadrant- 
chambers, Wigan, Lancashire. -11th "January, 1875. 

103. Improvements in Stoprrrtnc Borries and other similar articles, 
Thomas Howitt, Spring-gardens, Bradford, Stephen Walker and James 
Gibson, Shipley, Yorkshire. 

114. Improvements in CookiNnG Stoves, Alfred Savill Tomkins, Ladbroke- 
square, London,—12th January, 187! 

124. Improvements in preparing certain materials employed in PRintixa 
and Dyerinc cotton fabrics and yarns, Frederick Albert Gatty, Accring- 
ton, Lancashire. 

126, JourRNAL Boxes for railway cars, Joseph Nottingham Smith, Jersey, 
Hudson, U.S. 

128, Improvements in FurNAces used in the manufacture of glass, George 
Scott, Glasyow, Lanarkshire, N.B. 

129. Improvements in the preparation and treatment of Soaps, and in 
combining therewith certain vegetable, farinaceous, or equivalent 
natural matters, also in apparatus or means therefor, parts of which 
improvements are also applicable to other soaps, William Green, 
Florence-terrace, St. Lawrence, Thanet, Kent. 

130, Improvements in AXLE-BOXEs, and appliances appertaining thereto, 
Thomas North, Hitchin, Hertfordshire.—A communication from Owen 
Tomlinson, Parel, Bombay. 

12. An improved construction of Macuixr for cleaning knives and 
forks, Robert Jucker, Rochdale, Lancashire. 

134. Improvements in Brakes for perambulators, John Thomas Staniland, 
Bury St. Edmunds, Suffolk. 

136. An improved method of, and apparatus for, PREVENTING the Forma- 
tion and Exp.osion of Gas in the storage, transpo.t, and delivery of 
gascous or inflammable oil or spirit, George Raphael Francis Sinibaldi, 
Lewisham High-road, New-cross, Kent. —Partly a communication from 
Pierre Sinibaldi, Paris. 

138. Improvements in EXTINGUISHING Fires, and in apparatus or means 
to be employed therefor, John Henry Johnson, Lincoln’s-inn-tields, 
London.—A communication from Ramon Banolas, Madrid, Spain.— 
Math Janvory, W875. 

140. Improved apparatus for NAVIGATING the atmosphere, John O'Connell 
Cave, Weston-super-Mare, Somerset. 

142. Improvements in self-locking Swircues for railways, Joseph Arm- 
strong, Rotherham, Yorkshire. 

144. Improvements in the production of Plates or Sureaces containing 
inscriptions, marks, or devices, and in the machinery or apparatus em- 
ployed therein, Robert Mallet, Westminster-chambers, Westminster. 

146. Improvements in Looms for weaving, Willian Morgan-Brown, 
Southampton-buildings, London. — A communication from George 
Crompton, Massachusetts, U.S. 

148. Improvements in self-lubricating WaHreLs and AXLes for corves or 
trams used in coal and other mines. applicable to other surfaces requir- 
ing lubrication, Arnold Lupton, Bagillt, Flint, North Wales. 

150. Inprovements in machinery and apparatus in the Construction and 
WorkKING of VEssELs, tanks, reservoirs, and areas, and materials used 
for the purification of sewage and other polluted waters, George Rydill, 
Quality-court, Chancery-lane, London. 

152. Improvements in Drying Prat and other substances, and in appa- 
ratus for accomplishing the sane, Robinson Gale Perry, Dublin. 

14. Improvements in the 1m: unufacture of Enastic Fabry s, Archibald 
Turner, Leicester.---l4th January, 1875. 

158. Improvements in machinery or apparatus for Fryisnisg woven 
fabrics, John Henry Gartside and Charles Timothy Bradbury, Buckton 
Vale, Cheshire. 

140. Improvements in the Formation of walls, partitions, floors, and 
reofing of buildings and other structures, Robert Philip Pope, King’s- 
rvad, Gray's-inn, London. 

160, An improved rotary machinery for Excavating and Currie rock 
and other material, Pauline Etienne Gay, Boulevard de Strasbourg, 
Paris. 

161. Iwprovements in chisel-pointed cut Naits, and in machines for the 
manufacture of the same, Henry Rogers, Wolverhampton.—A com- 
munication from Henry Mullholland, Montreal, Canada. 

12. Improvements in THRASHING Macuines, James Marshall, Gains- 
borough, Lincolnshire. 

163. Improvements in machinery for manufacturing Spikes, William 
Robert Lake, Southampton- -buildings, London.—A : ee from 
Amos Whittemore, Cambridgeport, Massachusetts, U. 

104. Improvements in Sarery VaLves, ‘Thomas -- Teel kilcattan Tile- 
works, Bute, N.B. 

165. An improved economic method of Hratine towns and villages, or 
sections thereof, Charles Neaves Cowper, Bruntstfield-crescent, Edin- 
burgh. 

16. Improvements in and connected with Sewing Macnines, William 
Reip, Glasgow, Lanarkshire, N.B. 

1607. Improvements in the construction of HyGromerers, Peter Jensen, 
Chancery-lane, London.—A communication from Wilhelm Klinkerfues, 
Goettingen, Germany. 

168. Improvements in Rotter Skates, Francis Graham Bennett, Grand 
Parade, Brighton, Sussex. 

170. Improvements in machinery for Movuprne toothed wheels and 
other cireular articles, James Cuthbert Scott, Manchester.— 15th 
January, 1875. 

17L. Improvements in ApsusTABLE Cuarres and other seats, William 
Alston, Prestoa, Lancashire. 

172. Improvemen’s in Raitway SicNats, and in the method of working 
the same, partly applicable to signalling in foggy weather, William 
_o Heaton Norris, Lancashire. 

173. Improvements in the construction of Wuerts for railw: uy rolling 
stock, Maurice Gandy, Liverpool. 

174. Improvements in Nuts and Wasuers for screw bolts, Moses Baylis 
and Edwin Jones, Wolverhampton. 

175. Improvements in Gas or Hor Air EnGines, heated by heat generated 
by chemical action igniting hydrogen and oxygen gases to form water, 
Pedro Vera, Kensington-gardens-square, Bayswater, London, 

176. Certain improvements in the construction of SHors for horses and 
other animals, David Longsdon, Queen-street-place, and Percy Toppin, 
Cloak-lane, London. 

177. Improvements in machinery for making Unraprep Nuts for screw 
bolts, Benjamin Marsden, Manchester. 

178. Improvements in writing and drawing Penciis, Johann Lothar von 
Faber, Stein, Nuremberg, Bavaria. 

17%. An improved SIGNALLING APPARATUS to be used on railways, George 
Gledhill and William Gledhill, Slaithwaite, Yorkshire. 

180. Improvements in Rarrs for passenger ships, and in the means of 
launching rafts and ships’ boats, Edmund Thompson, Sutton, Surrey. 
181. Improvements in the manufacture of PuospHate of Iron and its 
application to the preparation of alkallne phosphorus, and to the ex- 
traction of phosphorus, John Box, Great George-street, Westminster, 
Edouard Aubertin and Leopold Boblique, Boulevard de Strasbourg, and 

Hypolite Leplay, Ruelle des Meuniers, Paris. 

182. An improved Poe Axr, or instrument for sli aughtering animals, 
James Booth Hewitt, West Ham, Essex.-—-l6th January, 1875. 

183. Improvements in « ‘apparatus for use in the CLEANSING of china, glass, 
aud earthenware articles of domestic use, Charles Edward Hope Vere, 
Norfolk-street, Park-lane, London. 

184. Improvements in apparatus used in the Manuracture of Gas, George 
Waller, Holland-street, Southwark, Surrey. 

185. An improved machine for HANGING wall paper, William Robert Lake, 
Southampton-buildings, London.— A communication from Robert 
Bustin, St. John, New Brunswick, Canada. 
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194. A certain new and useful process in the production of GLossriNess, 
and the application of mordants and dye on vegetable textiles, Jean 
Baptiste Kuenemann, Rue St. Florentin, Paris.-—A communication from 

’aul Magner and Edward Kunemann, New Orleans, U.S. 

195. An improved Raitway SLEEPER, Hector Auguste Dufiené, Rue dela 
Fidélité, Paris. —A communication from Auguste Jules Junius Lévéque, 
Blangez-sur-Bresle, France. 

196. An improved Stup or Burton for fastening the ends of metal bale 
bands, Edwin Powley Alexander, Southampton-buildings, London.—A 
communication from Richard Benwell and George Humphreys, 
Alexandria, Egypt. 

197. Improvements in apparatus and means for UriListnc PerroLeum and 
other hydrocarbon liquids in lieu of coal or other fuel, Owen Charles 
Dalhousie Ross, Craven-street, Strand, London. 

198. Improvements i in Gas ReGv.ators and in lighting railway carriages 
by gas, Josiah Latimer Clark, Westminster-chambers, Victoria-street, 
Westminster. 

199. An improvement in machines for Rottinc Bars for nut blanks, 


from George Johnson, Haverstraw, Rockland, New York, U.S. 

200, Certain compounds for Dissotvtne Resrys and gum resins, and for 
other purposes for which alcohol or methylated spirit is now employed, 
Murdock Mackay, Mark-street, Finsbury, London. 

201. Improved apparatus for Lock1nG and’ INTERLOCKING railway signals 
and points, John Brierley, Frederick Wade Brierley, and Walter Wright 
Brierley, Kilburn, and Francis Samuel Reynolds, Edgware-road, 
London. 

202. Improvements in BorLers for steam engines, John Cameron 
Graham, Stirlingshire, Scotland. 

203. Improvements in AxLes for wagons, carts, carriages, and other 
vehicles, Alexander Mills Dix, Shelton, Stoke-on-Trent, Staffordshire. 
204. Improved tachinery for SroprinGc railway carriages, wagons, and 

trucks, Jean Pierre Salomon Joliot, Boulevard de Stri isbourg, Paris. 

205. An improved LuBricaTIne apparatus, John Jeyes. Richmond-house, 
Plaistow, Essex, and Charles Hamilton Turner, Great Winchester- 
street, London. 

206. Improvements in machinery for SHapimc, CHANNELING, and 

FEATHERING the Soves of Boots and SuHors, Charles Frederick Gardner, 
Bishopsgate-strect Within, London.—Partly a connnunication from 
Lyman Reed Blake, Paris. 

207. An improved process for Preservinc vegetable and animal sub- 
stances, William Robert Lake, mithampton-buildings, London.—A 

sommunication from J. R. MeClintock, New Orleans, U.S. 

208. Improvements in the manufacture of Wrovucur Iron TuBes, 
Richard Hobbs Taunton, Wilton, Warwickshire, George Hayward, 
Acock’s-green, Worcestershire, and Conrad Knap, Gr velly -hill, War- 
wickshire.—1Lth Junuary, 1875. 

210. Improvements in Gas Bu RNERS, gas regulators, or apparatus for 
lighting by gas, Honore Jules Dorat, Paris.—-A communication from 
Adrien Clement Lucien Grave, Paris. 

211. Improvements in the means for Propuctnc Gas from an admixture 
of atmospheric air with paraftine, petroleum, naphtha, oil, or spirit con- 
taining « large amount of carbon, the said gas being adapted for 
lighting or heating purposes, John Mather, Gateshead-on-Tyne, 
Durhai. 

212. An improved instrument or apparatus for Brutstnc, MASTICATING, or 
DISINTEGRATING Foop, John Imray. Southampten- -mildings, London. 

A communication from Francois Aimé Tournier, Longehaumois, Jura, 
France 

214. Improvements in the Disinrecrion of solid and liquid mutters, such 
as night soil, sewerage, either together or separately, gas, and other 
foul waters, John Box, Great George-street, Westminster, Edouard 
Aubertin and Leopold Boblique, Boulevard de Strasbourg, and Hypolite 
Leplay, Ruelle des Me:miers, Beroy, France. 

215. huprovements in Pencit Cases or Pencrt Hovpers, Edwin Thomas 
Marler, Union Bank-buildings, Holborn- eee London.- A communi- 
cation from Joseph teckendorfer, — York, 

216. Improvements in machines for BLocKING the Uprrrs of Boors and 

Suoes, Francesco Dominique Ni ai Rue Gaillon, Paris. 

2 Improvements applicable in the TREATMENT and Manvuracture of 
Merats and their A.Loys, Wade Hampton Smith, Edgbaston, Bir- 
mingham. 

218. Improveme nts in Furnaces for heating and melting metals, Stanhope 
Perkins, Fairfield, and William Smeliie, Gorton, Lancashire. 

219. Improvements in apparatus for BrineryG Centrirccat Pumps in 
Action, Axel Hjalmar August Ekstrém, Hamburg. 

240. Improvements in Composiror’s Case Frames 
Wicklow, Ireland. 

































William MePhail, 





driving the spindles of spinning, twisting, doubling, or winding machi- 
nery, “also applicable for other like uses, John Carter Ramsden, 
Smith House, Lighteliffe, Yorkshire. 

223. Improvements in FLOATES toORS to enable disabled steamers and 
other vessels to ride out heavy gales, William Bullivant, Fenchurch- 
street, London. 

224. Improvements in MartNr and other Steam EnGines, and apparatus 
connected therewith, parts of which improvements are applicable to 
other purposes, Loftus Perkins, Seaford-street, Gray’s-inn-road, London. 

225, An improved apparatus for STRETCHING Boots and Sores, Alfred 
Henry Cramp, New York, U.S, 

226. Improvements in Ha 
and also textile or othe 
Whiteinch, Lanarkshire, N.B.—20th January, 1 

227. Improvements in Hyprantsand Frre-cocks, Robert Blakeborough, 
Brighouse, Yorkshire, and John Beck, Pemberton- -row, Great New: 
street, London. 

An improvement in Brusues, James Hill Cheatle, Birmingham. 

232. Ihnprovements in CReasep, Fotprp, or PLarrep Faprics, and in 
machinery or apparatus used for this purpose, Ferdinand Rath, Gold- 
swith-street, and William Scantlebury, Holloway, London. 

233. Improvements in Waer. Skates, Joseph John Perry, Red Lion- 
square, London. 

235. Improvements in WasHers and PackinG-Pieces, James George 
Ingrain, Wilmer-gardens, Hoxton, London. 

236. Improvements in apparatus for Heatinc and WARMING railway car- 













; lines for drying wall and other papers, 
veb fabrics, John Lloyd and Jamies Scully, 

















from John Haag, ry ot Bavaria. 
237. Improvements in and applicable to OrNAMENTING and hermetically 
EALING the backs of toilet and other detached looking-glasses and 
iirrors, Richard Thomas Lewis, Liverpool. 











Manchester. 

230. Improvements in the means or apparatus employed for EXTINGUISH- 
1nG Fires, Marshall Hainsworth, Ilkley, Yorkshire. 

240. Improvements in Hor-A1r Stoves and apparatus for warming and 
ventilating buildings, which apparatus may be used for drying wool, 
yarn, or other material, John Howarth, Bradford, Yorkshire. 

241. A new or improved stand for Hotpinc CHarts and other illustra- 
tions, Edward Wyburd Furrell, Lawrence Pountney-hill, London.—A 
communication from James Browne, Toronto, Canada. 

242. Improvements in furnaces for BURNING moist ligneous residues, 
wood, tan-waste, or other moist vegetable substamces, Joseph Serritre, 
Lyon, France. 

243. An improved method of and apparatus for Castinc, ANNEALING, and 
otherwise treating furnace slag or cinder for the production of a new 
material suitable for building, paving, and other purposes, Frederic 
Augustus Luckenbach, New York, U.8.—2lst January, 1875. 

247. Improvements in apparatus for DispLayine Fireworks, Charles 
Thomas Brock, Nunhead, Surrey. 

253. An improved apparatus for PreventinG Fraup by the conductors of 
tramway cars and similar vehicles, William Robert Lake, Southampton- 
buildings, London.—A communication from Charles Gordon Imray, 

Philadelphia, U.S. 

255. Improvements in ELEctRIC SIGNALLINO apparatus, BeLjamin Pryor 
Stockman, Poet’s-corner, Westminster, 

257. Improvements in EMBROIDERING Macuines, Robert Leach, Rosa 
mond-street, Hulme, and John Webb, Grosvenor-street, Chorlton-on- 
Medlock, Manchester.—22nd January, 1875. 





Inventions Protected for Six Menthe = the Deposit of 
Complete Specificati 
228. oe gy in Sewinc MAcHINEs, renee Maven, San Francisco, 
se ia, U.S.--21 st January, 1875, 
220. Improvements in SewinG Macuines for stitching sacks, bags, 
ci carpets, and for other like purposes, Howard Pratt Garland, J San 
Francisco, California, U.8.—21st Januar 4, 1875. 








188. Improvements in BREECH-LOADING SMALL-ARMs, William Middl 
Scott, Birmingham. 

189. Improvements in machinery or apparatus for Suapinc Wire and 
cutting up the same into lengths, Juseph Worrall and Arthur John 
bape Hathersage, ne mom 


for BorinG or DRILLING, 





190. in 
Ejah : Enock, Selby-street, Hull, "Soltahine. 

191. Improved ‘apparatus for HEatixa Fexp WATER supplied to boilers, 
and for condensing surplus steam in boilers, Samuel Johnson, East 
India-road, London, and William Allan, Greenwich, Kent. 

192 Improvements in Lamps for streets and other places, George Noble 
Taylor, South Remengte London.—A communication from Ralph 
Neufville Taylor, Coorg, Madras, East Indies. 

193. Improvements in Transccnn, especially applicable to the Henry 
rifle, Frank Wirth, Frankfort- on-the-Maine, Germany.—A communication 
from Otto Emmerich, Asvhaffenburg, Bavaria.—18th January, 1875. 


231. Improvements in the method of and Apparatus for RecuLatinG the 
Cut-or¥ VALVEs in steam engines with the governor, Thomas Broadbent 
and Joseph Westerby, Huddersfield, Yorkshire.—-21st Junvary, 1875. 

274. Improvements in Boors for military, sporting, and other purposes, 
John Kerby, Haymarket, London. —23rd January, 1875. 





Patents on which the Stamp Duty of £50 has been Paid. 
= Caps, &c., Michael Myers, Liverpool. —29th January, 1872. 
PAPER PuLp, Albert Ungerer, Simmering, near Vienna. — 26th 


ieneee 1872. 
262. StraM Borers, George Weir, Glasgow, Lanarkshire, N.B., and 


James Weir, Liverpool. —20th January, 1872. 





$10. FLutTiIne or CrimPInc MACHINES, John Henry Johnson, Lincoln’s-inn- 
fields, London,—31st January, 1872. 1 


Alexander Melville Clark, Chancery-lane, London.—.A communication | 

















325. Iron and STEEL 








John Henry Johnson, Lincoln's-inn-fields, London. 

—Ilst February, 1872. 

326. EvaporaTinc and GRANULATING SUGAR, George Fletcher, jun., Derby. 
—Ist Januory, 1872. 

. 8, &c., William Horatio Harfield, Cornhill, London.—15th 








: Alexander Melville Clark, Chancery-lane, London, —-}1« 


January, 2. 
314. Dryinc Apparatus, William Alfred Gibbs, Gillwell Park, Seward- 


stone, Essex, and Alfred Borwick, Lloyd's, London.—3lst January, 
187 





. ELecrro-MAGNETIC TrELEGRAPHS, Sir Charles Wheatstone, Park- 
crescent, Regent's Park, London, and John Matthias Augustus Stroh, 
Tolmer’s-square, Hampstead-road, Middlesex.—15th Janvary, 1872. 

600. StopprnG Hoves in Suips, &c., John William Wood, Harwich, Essex. 

-26th February, 1872. 

33. COLOURING F BRICS, Henry William Ripley, Bradford, Yorkshire.— 

Oth January, 

7. PERMANENT W: AY of Raitways, John Edwards, Cassland-crescent, 

South Hackney, London.-—slst January, 872 

308. FurNaces for SMELTING IRON, _&e., Alfred Vincent Newton, Chancery- 
lane, London.—31lst Janvary, 1 

313. SEPARATING oLp and ‘Sitver from Leap, John Henry Johnson, 
Lincoln’s-inn-fields, London. —3lat January, 187 

317. CHLorINe, Walter Weldon, the Cedars, Putney, Surrey.—lst February, 
1872. 

298. Srrercuine DrawixnG Paper, Montague Wigzell, George-street, 
Croydon, Surrey. —Slst Jenvary, 1872. 

386. Louvres and Louvre Buinps, Robert Titley, 
February, 1872. 


Patents on which the Stamp Duty of £100 has been Paid- 
258. Conveying Rotary Motion to Axes, Kenelm John Winslow, 
i w, Twickenham, Middlesex.— 25th Jenuvary, 1868. 

Stone, &c., John Dickinson Brunton, Leighton-crescent, 

Kentish Town, London.— 28th January, 186s, 

322. Borroms or SoLes and Heets of Boors and Suors, John Grimes, 
Leicester.— 30th Jenvary, 1868. 

Notices of Intention to Proceed with Patents. 
. Hanpes of Kxives and Forks, &c., Samuel Hoyland, Sheftield, 

. Lic HATING and Heatine, &c., William Mal: 4 Forest Hill, and 

»s, Lavender Hill.- Pad Septe unr, VS 

Variety KyitrinG Macutnes, John Bradley, "Leen, Middlesex, 

achusetts, U.S. 28rd September, UST4. 

or Takine-orr Apparatus for Printing Macurnes, Charles 
Perey ‘Shrewsbur 'y, Loman-street, Southwark, Surrey. 

3261. Motive Power, Abraham Davidson and Bernhard Goldstein, 
Thorpdale-road, Hornsey, 

3265. CrimpInc Woven Fannics, &¢., Sarah Ann Senier and Edward 
Harwood, Charles-street, Berners-strect, London.--A communication 
from Louis Dester 

. Rorary Enain 

he ith. 

i”. Gas, Robert Paulson Spice, Parliament-street, Westminster. 

. Fenpers, &e., Joseph Crawford, Dudley. -24t September, 1874. 

Iron Feces, Robert Elsdon, Manor-road, New Cross. 

COOKING RANG ES, William Corbitt, Rotherham. 

87. Cock sy —— Furness, Heaton Norris 

3206. Com ous descriptions of Mercuanpise inte BaLes or 
PACKAGES, 7 Willian MeNabb, Foulden-road, Stoke Newington, 
London, -——25th September, IST4. 

5303. Hasptrs for Locks, Larcurs, Doors, &e., John Whitfiddd Harland, 
Manchester. ; 

3304. REGULATING the Supriy of Warer, &¢., Matthias George White, 
Landport.-— 26¢& September, UST4. 

3311. ELecrricaL BurGLAR ALARMS, Edward Greethun Wright, South- 
ampton-street, Bloomsbury, London.— A comuunication from Albert 8. 
Howe. 

3313. KNITTING MaiL or other kinds of Hratps used in the manufacture 

of Corron, &€., Thomas Carr, jun., Keighley. 

3317. FLOweR Pors, Trovucus, and PLANT-doLpERs, &e., Richard George, 
Kentish Town, London. 

; A Rorary Wes Perrectine Pristine Maciine, Francis Donnison 

md Francis Horatio Donnison, Neweastle-on-Tyne.— 28th September, 

Is74 



















Birmingham. —th 
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q. 
, William Barnard Pinhey, Bennett Park, Black- 


















| 5355. Woup Sprasts for Mare urs, &e., Benjwmin Joseph Barnard Mills, 


221, An improved construction of Drivixc Banp, specially adapted for | 


riages by steam, John Peers Scott, Manchester.—A communication | 


.. Ihprovementsin RarLway CHarrs and in apparatus for locking the | 
nuts of screw bolts for railways and other purposes, Richard Cunliffe, | 








Southampton-buildings, London, —A communication from Valdemar 
Bergin Neilsen.— Ist October, 1874. 

O377. Purtryine Atr, Bristow Hunt, Serle-strect, Lincoln’s-inn, Loudon. 

A communication from Alvaro Francisco Carlos Reynoso. 

Srow1NnG CatrLe and Horses on Boarp Shiv, Arthur Henry Beavan, 

Leadenhall-street, ——- 

3388. COMBING Woot » Edward Priestiman «nd William Crook, Brad 
ford.—3rd October 

3430. “VENTILATING SE WE RS, &e., Edward Gregson Banner, Billiter-square, 
London. —5th October, IS74. 

3407. Muutiptyixe the Forces of Motive Power Escinrs, William 

Edward Gedge, Wellington-street, Strand, London.—A communication 

from Gustav Jacob. 

‘ "MING Gastovs Propucts of ComBustion preduced in ane 

rates, John Stirling and Thomas Peacock, Coatbridge, 

th Oc’ oben, 1874. 

3436. Horizonta, DRittinc and PLANinG Macuine for circular work, 

Thomas Campbell, John William Campbell, aud John Hunter, Hunslet, 

near Leeds.--7th October, 1874. 

3448. EARTHENWARE Boris, Hiram Codd, Grove-lane, 
Sth October, STA. 

3001, Steam Borers or Generators, William: Arnold, Barnsley.—12th 
October, 1874. 

084. Looms, Joseph Pickard, Bradford. 

7. Gas, - Holman, Laurence Pountney-lane, London. — 26th 
October, 1874 

3745. PRE SERV ING ANtMAL Supstances, John Farmerley Dickson, 
Leicester. —20th October, 1874. 

3768. CONDENSERS, Stephen Holman, Laurence Pountney-lane, London.— 

Slst October, 1874. 

3730. DrepGers and Drepeine, John Widger Barns, Elm Park, Broad- 
hempstone, and William Simons and Andrew Brown, Renfrew, N.B.— 
—3rd November, 1874. 

3079. Larue for Turntnc Exuipricat, PoLyGona, and other forms, Peter 
Barthel, Frankfort-on-the-Maine, Germany.—A communication from 

Richard Koch and Hermann Mueller.—19th November, 1874. 

4116. AssortixG Nairs, John Imray, Southampton- -buildings, Chancery- 
lane, London.—A communication frpm John Coyne.—lst December, 
1874. 

4243. Casks, Edmond ee and Honoré Pinet, Rue des Deux Gares, 
Paris.—9th December, 1874 

4256. WARMING APPARATU s, George Eyre, Codnor.—10th Decembes, 1874. 

4374. COMPRESSING OIL SEEps to Exrracr O11 therefrom to produce 
Cake, &c., Horatio Harriman Ayre, Algernon Sydney Ayre, William 
Chambers, and Walter Albert Ayre, Kingston- ental. 

4375. THRASHING Macuines, William Morgan-Brown, Southampton- 
buildings, London.—A communication from Henry Rose and George 
Rose.-—-19th December, 1874. 

4433. Dyernc and Pristine, John Scudamore Sellon, Hatton-garden, 
London, and Robert Pinkney, Bread-street-hill, London. — 24th 
December, 1874. 

35. PREPARING FLooRcLoTUS for PrintinG, Michael Barker Nairn, Kirk- 
ealdy, N.B.—4th January, 1875. 

69. PREPARING Driep Yeast, &c., Thomas Ellis, Tranquilla-terrace, 
Fulham-road, Hammersmith. —8¢h January, 1875. 

91. Puriryrnc Liquips, &c., George Mackay, Edinburgh, N.B.—11th 
January, 1875. 

106. Topacco Pires, &c., Frederick Augustus De Burgh, Beaumont- 
square, London.— 12th Januar: Y, 1875. 

124. Printine and DyEInG Corron F ABRICS, &c., Frederick Albert Gatty, 
Accrington. 

125. Meratiic CartrRipGEs, William Brookes, Chancery-lane, London.— 

al communication from Charles Hobbs and Jerome Orcutt. 
ASCERTAINING the TempeRaTuRE of Hot Buiasts, Robert Main, Glen- 
won Ironworks, N.B. 

128. Furnaees used in the manufacture of Gass, George Scott, Glasgow, 

N.B. 











Camberwell. — 



























129. PREPARING and TREATING Soars, William Green, Florence-terrace, 
a Lawrence, Thanet. 
38. EXTINGUISHING Fires, John Henry Johnson, Lincoln’s-inn-fields, 
ee A communication from Ramon Banolas.--13th Januar. ‘y, 1875. 
7 NavicatinG the AtmospHerRE, John O'Connell Cave, Weston-super- 


are. 

141. Automatic Governor or Steam Recuiator, &c., John O'Connell 
Cave, Weston-super-Mare. 

142. Setr-Lockinac Switcnes for Raitways, Joseph Armstrong, 

+ Rotherham. 

150. PuriryinG Sewace and nd Pot.utep Waters, George Rydill, 
Quality-court, Chancery-lane, London. 

154. Exastic Fasrics, Archibald =. Leicester. 

157. “FURNACES, Jacob Geoghegan Willans, St. Stephen’s-crescent, Bays- 
water, London.—14th January, 1875, 

166, SEWING Macutnes, William Reid, G1 ww, N.B.—15th January, 1875. 

173. Waeets for Ratrway Roitine Stock, laurice Gandy, Liverpool. 

178. Writine and Drawine Pencits, Johann Lothar yon Faber, Stein, 
near Nuremberg, Bavaria.—16th January, 1875. 














Fes. 5, 1875. 


187. Mountryc and OreratinG Guioses, Ellen Eliza Fitz, New Brunswick. 
—18th January, 1875. 

200. Compounps for Disso.vinc Resixs and Gum Resins, &c., Murdock 
Mackay, Mark-street, Finsbury, London. 

201. Lockinc and INTEeRLocKInG Raitway SiGNats and Pornts, John 
Brierley, Frederick Wade Brierley, and Walter Wright Brierley, Kilburn, 
and Francis Samuel Reynolds, Edgware-road, London. 

203. AXtes for Wacoys, &c., Alexander Mills Dix, Shelton, Stoke-on- 
Trent. 

205. LupricaTinc Apparatus, John Jeyes, Richmond House, Plaistow, 
and Charles Hamilton Turner, Great Winchester-street, London. 

208. Wrovcut Iron Tupes, Richard Hobbs Taunton, Wilton, George 
Hayward, Acock’s Green, and Conrad Knap, Gravelly Hill —1vth 
January, 1875. 

220. Compositors’ Case Frames, William McPhail, Wicklow. — 20th 
January, 1875. 

235. WasHers and Packinac Pieces, James George Ingrain, Wilmer- 
gardens, Hoxton, London. 

243. CasTING, ANNEALING, and otherwise Heatinc Furnace Siac or 
Crxper for the production of a new material suitable for Bui_pine, 
Pavine, &c., Frederic Augustus Luckenbach, Southampton-buildings, 
London. —21st January, 1875. 








All persons having an interest in opposing any one of such applications 
aul leave particulars in writing of their objections to such applications 
at the office of the Commissioners of Patents within twenty-one days of 
its date. 
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ABSTRACTS OF SPECIFICATIONS. 


. 

2607. GoverninG on ConTROLLING Sreep or Enoines, J. awl M. Be 
Kirby, Thwaitegete.—Dated 25th July, 1874. 

By this invention the throttle valve is dispensed with. The governor 
acts on a float in a vertical cylinder containing fluid connected by ports 
to a horizontal cylinder with piston. The action of governor raises or 
lowers float. 

2796. Drawinc-orr ApPpaRATUs OF GILL Boxes AND BALLING AND 
Carpinc Macuinery, H. W. Whitehead, Holbeck.—A communication 
Srom Messrs. Skene aad Devallée, Roubair.—Dated 13th August, 1874. 

This invention consists in folding over the edges of woollen slivers by 
the use of a kind of curved tongue made of brass or other metal placed 
within a ring or circle of metal arranged at a convenient distance from a 
triangular funnel, towards which the point of the tongue is directed. 
183. Drivinc SminDLEs BY MEANS OF Banps, M. Wright and J. Pollard, 

Wibsey.—Dated 13th January, 1875. 

This invention relates to certain improvements whereby many bands 
are dispensed with in the driving of spindles in spinning, drawing, and 
other frames in cotton or worsted machinery, and consists of arranging 
one band to drive the whole lot of spindles, or any less number. This 
improvement is applicable to any machine having more than one spindle 
requiring driving by bands. 

156. Cocks or vatves, S. H. Johnson, Stratford, Essex.—Dated 14th 
January, 1875. 

This complete specification describes constructing a draw-off cock or 
valve of a shell or casing with a side projection to be screwed or fixed to 
the pipe or passage from which fluid under pressure may have to be 
drawn off. Through opposite ends of the shell or casing is passed a tube, 
and where the tube passes out through the ends tight joints are obtained 
by cup leathers or other packing. The tube can be moved endwise through 
the packings, and in it are ports or openings of such a formas not to cut 
the packing. When the tube is moved endwise so as to bring the ports 
within the chamber formed by the shell or casing fluid passes through 
them and escapes at one end of the tube. 

2480. Peart Fvet, W. R. Lake, Southampton-buildings, London.—A com- 
munication from R. A. Griffin, Moutreal.—Dated 16th July, 1874. 

This invention has reference to improvements in the manufacture of 
peat fuel, and in apparatus used therefor ; whereby peat fuel is produced 
in less time and with less labour and of better quality than by the 
processes at present in use. 

2481. Gas Sroves, F. HW. Fearns and W. Wackson, Marlborouvgh-road, 
sSurrey.— Dated 16th July, 1874. 

These improvements relate to stoves and apparatus whereby coal gas or 
other combustible gases may be employed for cooking or heating pur- 
poses, 

2483. Treatinc Resipva IN ORDER TO OBTAIN AND UTILIBE AMMONIA, 
CARBONIC ACID, AMMONIACAL SALTS, ALKALINE CARBOSATES, AND SALT- 
PETRE, AND OTHER Propucts, M. Henry, Fleet-street, London.—A com- 
munication from L. C. B. Faucheux, Paris.—Dated 16th July, 1874. 

The object of the invention is the treatment of residuary products of 
distillation and other like processes in order to utilise them, such as the 
carbonic acid from fermentation of saccharine matters, and ammonia from 
distillers’ wash, for producing ammoniacal salts, alkaline carbonates and 
bicarbonates, and saltpetre. Various processes are described in which 
chemical reactions are used. Ammonia may be extracted by means of 
caustic potassa and soda obtained by a preliminary operation, and the 
alkalies are afterwards employed. Lime is used and afterwards pre- 
cipitated by the carbonic acid of fermentation, and this mode of obtaining 
ammonia is by means of gases arising from the combustion of distillers’ 
wash by injecting steam or by showers of water with or without sulphuric 
acid. Residua may be treated with caustic alkalies. Ammonia is used 
in producing bicarbonates. Carbonic acid freed during fermentation is 
collected in closed vessels, with tubes connected with a worm fur condens- 
ing the alkaline vapours, and with a gas-holder with suction arrange- 
ments. The carbonic acid is used for producing bicarbonate of soda by 
means of ammonia, or with crystals of carbonate of soda, or for producing 
carbonates, by its action on sulphurets of potassiuin or sodium, or for pro- 
ducing carbonation, or for jobtaining bicarbonate of potassa, or for other 
purposes. Apparatus is described for obtaining ammonia, in which a trun- 
cated cone is placed in the chimney through which pass the gases to be 
decomposed, and with which a refrigerator is combined. Apparatus for 
producing bicarbonate of soda is described, in which cylinders and tanks 
are combined with arrangements for bringing the ammoniacal and car- 
bonic gases to the solutions, and with refrigerators, such as a chamber 
and worm, or acontrivance for using the pressure of carbonic acid. Steam 
superheated or not is used to heat the apparatus in which the bicarbonate 
is decomposed. A mode is described of extracting ammoniacal salts from 
residua in a state of hydrochlorate of ammonia without acids. Carbonate 
of potassa is produced from bicarbonate of potassa and sulphuret of potas- 
sium, the bicarbonate being obtained by the action of the carbonic acid 
from the fermentation. Also bicarbonate of soda is employed. The dis- 
engaged sulphuretted hydrogen is utilised and sulphites and sulphur are 
produced. Saltpetre is obtained by treating nitrate of soda, carbonic acid, 
and ammonia, proceeding from residua, or by a —— based on the 
double decomposition of the nitrate of soda and chloride of potassium 
under ebullition ; and the sea salt or bay salt obtained as a residuary 
product is treated by ammonia and carbonic acid. A mode is described 
of treating and refining raw potassa for producing saltpetre or for other 
purposes. 

2484. Hammocks, Camp, AND OTHER TRAVELLING EQuiPacE, G. Turner, 
Asylum-road, Peckham.— Dated 16th July, 1874. 

Dispensing with central pole or support, and using wire rope as 
tension rods te strengthen framework and reduce number required. Fit- 
ting a lever or rod to the top of screw and driving pegs to increase the 
holding power, the stay line or other attach it be: fastened to tho 
end of the lever or bar, so as to cause the peg and barto act as an anchor. 
Fitting rods of wood or other suitable material, provided with joints, to 
the head and foot of hammocks, so as to prevent their gathering up at the 
take a trench or trough-like form. 

h litters means of one or more struts an 

8) and two tripods, made to fold se as to enable a patient being 

in hospital without removing him from the hammock. Supporting 








| being used with them. 


THE ENGINEER 
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Converting the sacking of the hammock or bed- 
stead into a valise for stowing clothiug, &c., by fitting flaps and pockets 





to the same to hold the clothing, and also to be used as a covering for the 
1 1 


when sleeping in, the pockets being closed by loops and 
buttons, straps, or their equivalents, and the flaps arranged so as to admit 
of being tied, buttoned, or otherwise secured across the occupant of the 
hammock or cot when using the same. Arranging hammocks so as to be 
fitted with stretchers not jointed and without gigws, so as to be supported 
on cross or upright legs, and provided with suftaDic tightening or stretching 
arrangements so as to form a bedstead. Arranging boxes, bags, or recep- 
tacles, so as to form a bedstead or cot, which may be used suspended or 
resting on or supported off the ground. Making the coat or cover of two 
yieces, in place of one as described in the inventor's former patent, 
No. 1367, dated May 22nd, 1871, and forming the cape-like sleeves of other 
vieces, in place of cutting or forming them out of the same piece as the 
vody. Arranging and fitting camp ovens or canteens so that the brazier 
or fire-pot is enclosed in an outer case in which a doorway is provided, 
and the bottom of the fire-pot projects through below the case, so as to 
get the requisite draught, and prevent the fire from being blown about by 
the wind. 
2485. A Sevr-actinc Damper, A. J. Bastirood, R. Ainsirorth, and J. East- 
wood, Blackburn. —Dated 6th July, 1874. 

This damper is for use during the time of firing, and prevents cold air 
from rushing into and cooling the furnaces and flues at such atime, It 
is made self-acting by being attached with a chain to the fire door, so that 
when the door is closed the damper is open, aud when the door is open 
the damper is almost closed; carrier pulleys are employed to carry the 
chain and convey the motion in the right direction, and a lever or levers 
are employed where necessary, as also a balance weight. The damper may 
be placed vertically, horizontally, or at an angle, and may either slide or 
swivel ; it may be applied at any point where it will control the draught 
between the fire and the chimney top, and in some cases may be applied 
at the chimney top. It is intended to be used cheifly in addition tu the 
ordinary damper, but by provision being made for lengthening and 
shortening the chain, it may also be made to perform the office of both. 
It may also be worked by the fireman without being attached to the door. 
but it is preferred to attach it thereto, so that it may be self-acting. It 
may be applied to almost all furnaces having a fire door through which 
the fuel is fed. 

2487. Crarinc Hair or orner Fiprovs Materias, J. Jowett, Bradford. 
Dated 16th July, 74. 

This invention relates to winding, twisting, or folding hair or other 
fibrous materials, round and along with cords or wires, plaiting it. Two 
cones, having each two studs fitted in them, are employed. These cones 
actuate a tubular spindle, through which passes the hair or fibrous mate- 
rial to be wound, twisted, or folded eo the cords or wires, carrying it 
alternately round and in opposite directions. The end of the tubular 
spindle is taper, and works ina fork. Two eccentrics are employed work- 
ing spindles having bobbins on which are wound the cords or wires. They 
have an alternate motion, and work also in opposite directions. On the 
spindles are fitted pins, over which pass the cords or wires, acting as 
brakes, forming a drag, and keeping an even tension. The fibrous mate- 
rial having been plaited passes through two fluted rollers, to which are 
fitted springs and set screws. On the tops and bottoms of the cones are 
fitted tongues working alternately round the cones in opposite directions, 
keeping the taper end of the tubular spindle central. The tongues come 
in contact with levers, throwing them from one cone to the other. 


2489. Boots anv Sui Es, J. G. Tongue, Southampton-huildings, Chancery- 
lane.—A communication from H. G. Thompson, Milford, Connecticut.— 
Dated Wth July, 1874. 

This invention relates to improvements in tack-driving machinery, in 
which an incline is employed for receiving and delivering a tack, when 
such incline is made of more than one angle. Also an adjustable rod em- 
ployed for connecting the incline with cam levers. Also in combination 
with a tack-driving machine of an inetrument called a rattler. Making 
stationary head of feeding cylinder funnel-shaped within said cylinder. 
Also in arranging one or more spring pins in the incline of a tack-driving 
machine. The use in a tack-driving machine of a hardened steel scat or 
its equivalent inlaid into a non-magnetic incline. The use in a tack- 
driving machine of a hardened steel pointer or its equivalent. Forming 
a recess or cup in a tack-driving machine at the foot of the incline. The 
combination in a tack-driving machine of a cam movement for operating, 
and the separator for delivering the tacks for presentation to the hammer. 
Arranging a tack-driving machine with a stationary head in a revolving 
cylinder and a brush. Arranging a tack-driving machine with a tack 
channel extending through the bottom of the incline, and made tapering. 
Arranging a tack-driving machine so as to give an intermittent motion 
to the feeding cylinder by means of a bell when used in combination with 
clutch pulley, whereby tacks are fed upon an incline only when the ma- 
chine is operated for presenting tacks to the hammer. The combination 
of a clutch pulley for setting the mechanism of the machine in motion 
with tack-driving machine. The arrangement of a wheel with recess 
and notches in combination with a pulley arm with projecting spring and 
stops. Constructing the bottom of the okenstion so as to form a guard 
to prevent the displacement of the tacks. Arranging a tack-driving 
machine for lasting boots and shoes with a guide or rest to enable the 
operator to drive tacks at any desired distance from the outer edge of the 
last. The application of an adjustable sleeve on top of the hammer. The 
application to a tack-driving machine for lasting boots and shoes of a 
spiral spring on top of the hammer in combination with an adjustable 
sleeve enclosing said spring. Arranging a sleeve with spring within the 
sleeve in combination with the hammer used for driving tacks. The 
combination of a spiral spring on top of hammer with spiral spring when 
used in sleeve of hammer. Method of compressing spring on top of 
hammer by means of spiral spring in sleeve of hammer in advance of the 
regular movement of the parts. Feeding or operating the separator so 
as to cause the tacks to slide down the incline to receiver on backward 
movement of cylinder. The combination with the stationary head and 
revolving cylinder of a pivoted brush spring and pins. The combination 
of three spiral springs when applied to one hammer for driving tacks for 
the purpose of accomplishing three different functions. Employing a 
magnetic hammer for the purpose of receiving, holding, and driving a 
tack when used in combination with a hardened steel pointer for sepa- 
rating tacks by means of pressure upon the head of the same. The com- 
bination with the hammer of the sleeve spring and adjustable collar. 
The combination with the spring bolt of the cam lever and operating 
lever. Arranging a spring bolt in combination with the circumferential 
groove in the hammer. ° 
2490. Fixinc CoLours on PHoToGRaPHs AND Drawinos, W. EB. Deben- 

ham, Regent-street, London.—Dated léth July, 1874. 

The coloured photograph or drawing is coated with a solution of gluten 
or gelatine or kindred substance, the solution containing such proportion 
of alcohol as will prevent the colour from running. To prepare the sur- 
face for receiving dry colour, either the fixing solution above mentioned 
is first used, or a solution is employed of glycerine or sugar, or both. 
This preparing liquid is largely alcoholic. If the — aph is not 
mounted, the preparing liquid is applied at the back, and the alcohol 
causes it to penetrate evenly to the front. 

2491. Marive Stream Enoines, B. Hunt, Serle-street, Lincola's-inn.—A 
communication from F. EB. M. Nillus, Paris.— Dated 16th July, 1874. 

The improvements which form the subject of the present invention 
relate to a peculiar combination of marine steam engines of the vertical 
compound type in which the three cylinders are grouped in such a 
manner as to occupy only a very limited surface, and from which the 
same results can be obtained as from the engines with three cylinders 
arranged side by side, of which numerous applications have been already 
made. 

2492. Finisninc Woven Fasrics, J. Jl. Gartside and C. T. Bradbury, 
Buckton Vale.—Dated léth July, 1874. 

This invention relates to what is commonly called a beetling machine, 
and has for its object to enable them to use a metal faller, preferably of iron 
cast or wrought, or a combination of the two, falling by its own gravity 
in place of the ordinary wooden ones when used in connection with a 
cylinder or roller upon which the cloth or fabric to be finished is wound. 
2493. InpicaTiING BY CLOCKWORK THE Excessive Pressures oF Licut- 

ING Gas, £. H. Hache, Paris.—Dated 16th July, 1874. 

The apparatus consists of three principal parts, a manometer, a clock 
movement with a bell put into communication by a balanced lever or float 

- the whole enclosed in a case from whence only the bell with its hammer 

is excluded. 

2495. Gas, W. E. Newton, Chancery-lane.—A communication from W. 
Eluer, New York.—Dated 16th July, 1874. 

This invention consists in subjecting gas coal or other hydrocarbons to 
the a of distillation in a retort containing both a horizontal and 
vertical chamber, by means of which the volatile products given off from 
a fresh charge of coal in the horizontal chamber is gassified by passing 
directly through a more highly heated and partially carbonised charge of 
the same material still emitting gas in the vertical chamber, 

2499. Se.r-recuLaTinc SuppLy VALVEs FoR TANKs, B. Finch, High 
Holborn, London. —Dated 16th July, 1874. 

The invention consists of a double beat valve of equal or unequal area 
fitted to work in a casing, and operated by a lever to which a flattened 
float is attached, so that the ‘slightest immersion shall cause the valve to 
act. of a chamber with strainer to retain sediment and serve as an 
air vessel to lessen concussion of the water when the valve closes. 


2600. Artiriciat Stone, J. O'Friel, Brooklyn, U.S.—Dated 16th July, 
1874, 
has for its object a cement which will resist great cold. 











ocks and cots on an independent movable framework, so 
8 to be readily moved about or taken to pieces for transport or ‘ 
Fitting and arranging hammocks and cots, and with 
setting up and supporting the same, so as to allow of a “ tente d’abri” 





This i ti 
The inventor first makes a cement composed of lime 55 parts, alumina 
3 parts, water glass in solution 10 


8 parts, silica 24 potash 
parts. The anole ts dowel to set, and when required for use he makes 


a composition as follows :—Three parts of clean sharp silex orsand mixed 
with 3 parts of cement when dry, and then wets them with au aqueous 
solution of liquid glass. 

2501. Coat axpv Rock Curtinc Macuiyes, J. J/. Johnson, Lincola's-inn- 
Jields.—A communication Jrom H. F. Brown, ladianopolia, MJ. G. Niblock, 
and W. H. Zimmerman, Brezil, Clay County, and J. 8. Alexander, 
Philatel phia, US. —Dated Vith July, 874, 

The object of this invention is to facilitate the mining of coal and the 
quarrying of slate, marble, and other rocks by means of a rotating ring 
having cutters on its periphery, such ring being carried by framework so 
constructed and so adapted to ways that the ring may be raised and 
lowered, turned laterally, and moved in a horizontal plane in two 
directions, one at right angles to the other, and be thus caused to pene- 
trate and cut channels in the rock or coal as desired. The invention also 
embraces certain improved forins of reversible cutters applicable to rotary 
cutting wheels 
2502. Hypraviic Lirts ror Surps, J. Scott, Glasgow.—Dated 1ith July, 

1874 

The features of novelty which constitute this invention are the several 
arrangements of hydraulic lifts for taking ships out of the water. 

2603. Burros, G. Cutler and J. Newman, Birmingham.—Dated Lith July, 
1874. 

These improvements in buttons, both covered and metal, have for 
their object additional strength of bar and protection of the thread by 
which the buttons are attached. 

2504. Cookine Stoves, A. S. Tomkins, Ladbroke-aquare, London.—Dated 
lith July, 1874. 

The novelty of this invention consists in the several ovens and boilers 
being sv constructed, as is more particularly mentioned in the provisional 
specification, that the underneath and lateral as well as the surface heat 
are utilised, and that there is every facility for cooking either for « small 
. jm number of people with a comparatively infinitesimal amount 
of Tuell, 

. Licutinc Gas_aMrs on Burners, E. Chiverton, Southsea.— Dated 

17th July, 1874. 
~ age including diaphragm and weights or equivalents to be 
app ied to each of a number of lamps or burners, by which by a simple 
alteration of pressure in the main the lamps or burners may be lighted or 
extinguished, and an alternative auxiliary or small jet being extinguished 
or lighted accurdiugly. 

2507. A New Motor, W. B. Wiles, Brunaiich-square, Comber 
communication Jrom F. Thouin, Pavia.—Dated Lith July, WT4 

This invention consists in a novel combination and arrangement of 
wheels, levers, and other mechanical parts forming a motor designed to 
replace with advantage steam in all its applications to industry as a 
mnvtive power, 

2508. Drvinc Timper, A. MeNeile, John-atreet, Penton 
July, Ui4 

The object of the present invention is to dissolve out and remove the 
sap from timber, and to dry or season the latter ready for use To this 
end the inventor places the timber in a close chamber, to which he admits 
carbonic acid gas, which is made to combine with the aqueous vapour 
given off by the evaporation of water. 

2609. Sores ror Horses, &u., W. BE. Yotes, 
July, 1874 

The inventor forms horseshoes of untanued hide, such as buffalo hide. 
2510. Perroratinc Paper ok MATERIALS TO RE USED IN Typr Cow 

POSING MACHINERY, A. Mackie, Warrington, and EB. A. Waldenatrd 
Manchester.—Dated lith Jaly, WTA 

In the First place, the inventors employ finger keys to actuate lever- 
frames, which are connected with the punches, a single key in some 
cases actuating two or more lever-frames and punches. The lever-frames 
also actuate the feed apparatus. In the Second place, perforated plates 
formed with letters, su as to be capable of being ** set-up,” are placed in a 
hopper, from which they are fed singly into position over pins on levers 
which actuate the punches. When the levers rise, some of the pins will 
enter the perforations, and the attached levers will rise above the others 
and be then selected by a sliding-bar which acts on such levers to force 
the punches through the material 
2511. Sewine Macnines, J. H. Smith, Lansdowne-voad, Londo Nelda, 

London.—Dated lith July, S874. 

First, an adjustable presser spring and fuot steadier. Secondly, cotton 
take-up, actuated by cam on revolving shaft. Thirdly, shuttle lifter for 
raising the shuttle out of the box. In conjunctiun with the same, « flat 
spring or other device for the purpose of Keeping the shuttle down and 
restraining the thread from passing over shuttle too quickly. Fourthly, 
improved feed motion. Fifthly, improved shuttle, having for its object 
to take up slack of shuttle cotton, and also forming an elastic tension on 
shuttle thread 
2513. Paratces. Doves or Sincir Lockina Gear ror Points ann 

Junctions, A. Stephens, Greca-strect, Paddington-green, and R. Brooks, 
Poddinaton.— Dated ith July, W874. 

The advantages and novelty of this invention are simplicity, security, 
and non-liability to derangement, impossibility of fouling or choking, 
easiness of control, and the prevention of the signalman in charge from 
tampering with levers in signal-box during the passage of trains ; the in- 
vention consisting principally of an arrangement and combination of 
pulling over levers, locking levers, signal semaphore levers, aud locking 
gear in signalman’s box, which may all be varied according to local and 
other circumstances ; the advantages are the joint locking of levers and 
points, the locking of points close to their junctions with main rails, the 
locking of one or all levers at one and same time, and the mode or manner 
of the passing train bolting all levers, so that it shall be impossible for 
the sigualman in charge to pull over during the passage of a train ; and 
lastly, the control uf one or more points and signals by one or mvure 
levers 
2515. Recisterinc Turnstites, G. Lowry, Salford.—Dated 18th July, 

1874 

Registering turnstiles have heretofore been made single ; now this in 
vention consists in making them double. Another part of this invention 
consists in making the arms of the revolving shafts of oval or half-round 
iron ; also in making a shelf at the upper side of cach spoke or arm, and 
in placing a moncy-box in the framing. 

2516. Sream Generators aNd Enotes, C. D. Abel, Southanpton-buildings, 
Choncery-lane.—A communication from BE. A. L. Roberts, Titusville, US 
—Dated 18th July, 1874 

This invention consists, First, in constructing steam generators with a 
“prime boiler,” or compartment in which the steam is generated, and an 
“auxiliary boiler" or compartment, into which the steam is led from the 
prime boiler in order to be reheated by being brought into contact with 
the hot flue tubes that pass from the fire-box through both the prime 
boiler and auxiliary boiler. The auxiliary boiler is divided by diaphragms 
into compartments through which thesteam has to traverse consecutively 
before issuing to the engine. In the prime boiler is a cylinder arranged 
so as to leave an annular space between it and the shell of the boiler, 
holes being provided in the upper and lower part of the cylinder through 
which the water can circulate from the annular space into the interior of 
the cylinder at bottom, and from the interior of the cylinder to the 
annular space at top. The pipe conducting the steam from the prime 
boiler into the auxiliary boiler may be provided With a throttle valve and 
governor, and it may also be connected to an injector for injecting a 
certain quantity of air together with the steam into the auxiliary boiler. 
The invention cvnsists, Secendly, in constructing the cylinder of an 
engine with an exhaust aperture or port in the middle of its length ex- 
tending all round the cylinder and opening into a passage formed round 
the outside of the cylinder and communicating with the exhaust. The 
piston is made of such a length that, when it arrives near the end of its 
stroke, it uncovers this central exhaust port, and thus allows the steam 
to exhaust rapidly from the cylinder. Ordinary steam and exhaust ports 
governed by slide valves are provided to the cylinder, such exhaust ports 
serving to exhaust the remainder of the steam after the central exhaust 
— been closed by the piston at the commencement of its return 
stroke. 

2517. Arrixinc Heets to Boots arp Suors, M. L. Lion, Canonbury- 
agvare, London.—Dated 18th July, 1874. 

The object of this invention is to facilitate the affixing heels to boots 
and shoes by means of screws ; and the apparatus according to this in- 
vention is arranged to operate on three, or it may be more than three, 
screws simultaneously. The boot or shoe to which the heel is to be affixed 
is placed on a holder or form in recesses in which the screws for affixing 
have previously been placed. The heel is held in position by a clamp. 
Three or more screw drivers simultaneously operated upon then force the 
screws into position ; springs act to give elastic pressure to the parts, and 
— control their extent of motion. A spring is also used for the return 
motion. 

2518. Rawway Cuairs, 7. Wilde, Hyde. —Dated 18th July, 1874. 

This invention is designed to dispense with the use of wooden or other 
keys or similar fastenings, and so to construct the chair that the railshall 
be held firmly therein, and may be removed and replaced at any time 
with the greatest facility. 

2519. Composition vor THE REMOVAL AND PREVENTION OF THE INCRUS- 
TATION IN BoiLers, J. Dey and W. W. Oagerby, Brigg.— Dated 18th July, 
1874. 

This invention relates to certain impr ts upon a position for 
such purposes, for which letters patent were granted to Robert Arber 
Ray, of Brigg, in the county of Lincoln, No. 2132, dated June 17th 
1873. 
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2520. Separation oF Axons From Gases, J. H. Johnson, Lincoln’s-inn- 
flelds.—A communication from B. Silliman, New Haven, US.—Dated 
18th July, 1874. 





This invention relates to an improved_process for the purification of 
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illuminating and of other gases, and consists in the employment of certain 

acid salts for the purpose of removing ammonia and other ammoniacal 

impurities contained in such illuminating gas or other gases. 

2521. Preventinc Trarns From LEAVING THE Meta.s, IW. J. Lalett, 
Portsmouth.—Dated 18th July, 1874. 

The inventor uses compressor plates, which, when in the caution posi- 
tion, as shown on the indicator in the guard’s van, engine, or tender, 
will, should an animal be crossing the line, or substances be left or placed 
on the metals, &c., by catching under the inner part of the top surface, 
prevent the train, &c., from Levies the metals ; and by heaving the 
compressor plates hard up against (which will show ‘danger ” on the 
indicator) the inner sides of the metal lines, prevent the train from 
leaving the metals, and facilitate the stopping of the train and completely 
overcome its tendency to rebound in the event of collision. 

2522. Locomotive Exaines, P. Jensen, Chancery-lane.—A communication 
Srom H, Asplund, Khvistinehamn.—Dated 18th July, W874. 

Frames are carried inside of the front wheels and cylinders to a cross 
plate, whence the frames are carried back outside the hind or bogie 
wheels, A wider fire-box than heretofore is thus obtained, as also a 
better distribution of the load. 

2523. Firerroor MATERIAL, P. Jensen, Chancery-lane.—A communication 
Jrom PF. V. B. Meidell, Copenhagen.—Dated 18th July, 1874. 

Chalk, sawdust from beech wood, pipe clay, and water glass formed 
into a paste and treated in a peculiar way. 

2524. Firerroor Srrvucrures, F. 8. Brereton, Lincoln's-inn-fields,— 
Dated th July, W874. 

The object of the invention is to obtain a structure composed of a num- 
ber of compartments on the same and successive floors, every one of 
which compartments, by being composed of bricks or fireproof com- 
position, without the necessity for iron as a supporting means, will, in 
the event of fire arising in one compartment, prevent its communication 
to another. For this purpose structures, according to the invention, are 
composed of a succession of compartments in single or double column 
divided from each other horizontally Ly walls of brick or other suitable 
fireproof material, and vertically by arches of similar material, with an 
independent opening to each. At each end of such row or succession of 
chambers are provided other series of chambers, the longitudinal walls of 
which are placed so as to form abutments to count: ract the outward end- 
way thrust of the series of compartments first referred to. These end or 
abutment chambers may be in double series, with a transverse passage 
hetween them so as to increase their power of resisting outward thrust, 
and they may be carried up to any required height. Generally such 
structures are formed quadrangular, with the series of transverse abut- 
ment chambers as towers at the angles or corners. The walls of the pas- 
sages to the compartments in these towers, together with other trans- 
verse arched piers, serve to aid the counter thrust to the end or cross 
series of chambers of such quadrangle. Access to the respective fire- 
proof compartments above the ground floor may be by balconies or such- 
like external passages forined of non-inflammable material. On or below 
the ground floor the centre portion or inclosed area of each quadrangle 
may be formed of similar fireproof compartments, accessible by corridors 
which may have light admitted to them through cast iron frames filled in 
with glass, or what are commonly called illuminated gratings. Each of 
these compartments is provided either with a centre rose or a series of 
them, suspended at or near the highest parts, and connected by suitable 
pipes with a reservoir of water ora high-pressure service, such, that in 
the event of fire originating in any one of these chambers, water from 
such rose or serics of them may be capable of being distributed over the 
whole surface of such compartment, and thus checking and extinguishing 
any such fire by the turning on of a suitable tap or valve. In place of 
reses, pipes with numerous perforations therein for the same purpose may 
he applied all round the ceiling or roof of each chamber, or in other of the 
angles thereof. The doorways to the respective compartments are closed 
by doors of fire-clay or fireproof composition, or other suitable fireproof 
nuiterial. 

2525. SmMoke-pernine Apraratus, 4. Vo Newton, Chaneery-lave.—A com- 
munication trom C. A, Do. Wo Michelwsen’ Co A. Sieler, and J. WL 
Glamonn, Hamberg.—Dated sth July, W874. 

This invention is intended to supply heated air more or less compressed 
to the top of the fire-chamber, and to baffle the flames, so as to insure a 
thorough mingling of the gases of combustion with the air supplied to the 
fire-chamber. 

2527. Rupninc, Scupprxe, OR ScovuriING, FLESHING, AND STRIKING OUT 
Hipes, W. Stover, Nottinghaw.— Dated sth July, isi. 

The novelty of this invention consists in the cmployment of two or 
more series of brushes, knives, blades, or rubbers, each series being 
secured to and carried by a separate endless belt, which is passed round 
two rollers, which are provided with pulleys for belts from any prime 
mover. The skin, hide, or leather to be operated upon is placed upon 
either a belt or belts, carried by rollers which traverse the belts at right 
angles to the traverse of the brushes, knives, blades, or rubbers, and 
Weneath them ; or the goods to be operated upon may be laid upon a 
revolving cylinder, or on an adjustable table, or on a sliding table having 
a to-and-fro movement, or on a surface formed of lags of wood or other 
mutterial, the ends of which slide in cam groovesattached to the standards 
of the machine ; each of the said lags being propelled by belts or by arms 
radiating from a shaft or shafts carried by the standards and revolved by 
belts passed round pulleys secured on the shafts. 

2528. Savine Lire ar Sea, D.C. Gillett, Mile-cnd.— Dated sth July, W874. 

fhis invention relates to improved means for saving life at sea, and 
consists of a long raft-like structure, which is termed a life-buoy, con- 
sisting of longitudinal frames of wood and cork, or tubing, and cross 
pieces, the bottom of which iscovered with wirework to protect the occu- 
pants from sharks. Beneath this wirework are hung transverse strips of 
suitable material or fabric, so disposed as to be free to incline in either 

direction as the buoy is propelled through the water. The crew occupy a 

sitting or kneeling posture on the wirework, and the strips of material 

serve to separate the cold external water from that contained in the space 
eccupied by the crew, which will, of course, be warmed by their bodies. 

2529. Compounp SteAM ENGines, J. F. Spencer, Great George-street, West- 
minster, avd W. Tuglex, Bolton. — Dated 20th July, Ui4. 

Phis invention relates to an arrangement of Corlixs valves with their 
axes parallel to the crank shaft of compound engines, so that they can 
le worked directly from the crank shaft, and that they can be drawn out 
for examination or repair, those of the low-pressure cylinder past those of 
the high-pressure cylinder ; this arrangement being suitable for an inter- 
mediate receiver between the cylinders of convenient form and dimen- 
sions with a minimum of cooling surface. 

2530. Breecu-Loapinc Fire-arms, 7. Perkes, Soho.—Dated 20th July, 
Ist 








S74. 

The object of the invention is to obtain increased security in retaining 
the breech pieces of fire-arms correctly in position during firing. This 
object is effected by the use of double sliding bolts capable of readily 
locking by three catch pieces forming a treble grip. These sliding pieces 
or bolts are capable of sliding in parts of the breech piece and of locking 
inte oron three recesses or parts of projections, or « “lump” or “lumps” 
from the underside of the barrel or barrels. They are acted upon by a 
double-ended lever, the axis of which carries another lever arm by which 
the bolting is readily released when required, whilst the bolts are other- 
wise retained in position for locking by spring pressure constituting a 
shap action. The method of operating for unlocking the double sliding 
bolts may be varied. 

2531. Frepine Scrinpren Carpina Exernes, J Batty, Honley, and J. 
Bluckbeva, Heddersticld.— Dated 20th July, T4 

The object is to obtain a continuous supply of material to the feed apron 
instead of an intermittent one as heretofore, and this they accomplish by 
dispensing with the usual weighing scale and communicating to the 
spiked roller a continuous rotary motion by suitable driving power, so 
that the spiked roller will deliver from the hopper to the feed apron a 
continuous and regular supply of fibre. 

2532. Treatinc SuGar, Syrups, AND Juices, W. Whitthread, Liverpool.— 
Dated 0th July, U7. 

The inventor adds to the solutions of sugar, or to the syrups or juices, 
milk of lime, and heats the mixture. He then adds dicalic phosphate 
dissolved in an aqueous solution of monocalic phosphate, or dicalic phos- 
phate dissolved in water supersaturated with carbondioxide or mixed 
with an absorbed body, such as any kind of charcoal, to defecate the 
impure syrup or juices ; and he removes the insoluble matters by any of 
the well-known means. This part of the invention he prefers to use 
where weak solutions exist ; for stronger solutions he prefers to filter 
through charcoal, and cleanses the same by any of the well-known pro- 
cesses ; and he revivifies this charcoal by adding to it either of the phos- 
phatie solutions above described. 

2533. Anriciar Fver, HW. H. Murdoch, Staple-inn, London.— A communi- 
cation from W. C. A, Rettger, Brussels.—Dated 20th July, 1874. 

This invention relates to the manufacture of artificial fuel from coal 
dust, sawdust, peat, tan, or other matters. According to this invention 
a hydraulic cement is made from a mixture of ferruginous Tournay lime 
or its constituents, or lime containing only minute traces of alumina and 
iron, and silicate of soda or silicate of potash with excess of alkali. This 
cement and powdered unslaked poor lime are added to the coal dust or 
other matter and intimately mixed, the mixture being moistened with 
water, and afterwards pressed into blocks. When these blocks are to be 
transported to a distance, they are hardened by dipping them into a 
bath of silicate of soda or silicate of potash. 

2534. Bricks; Tres, Dratn-pipes, &c., AND ARTIFICIAL FuEL, H. 7. 
Clubley, Shefield.—Dated 20th July, 1874. 

This invention consists, First, in the employment of two or more rollers 
of unequal diameters, and which are made by suitable gearing to revolve 
at one speed, thus giving an uncqual speed on the faces of the rolls, 


whereby more effectually producing a crushing and rending of the sub- 
stances as they pass from the hopper. 8 ly, in_ the arr t of 
a movable slide or slides, in which are fixed the ‘‘ dies” or moulds for 
holding the clay or other substance, and which is made to slide in a 
vertiedl direction to the ordinary ram, which compresses the same ; the 
motion to the slide which carries the dies is imparted by a horizontal 
reciprocating eccentric slide in such manner that requisite time is allowed 
as it moves for the charging or filling of the die or dies in the vertical 
slide ; the compressing of the same by the ordinary compressing ram or 
lever, and also for pushing of the brick or bricks or other articles from 
the dies or moulds on to the table for receiving them after compression. 
Thirdly, the combination with or attachment of a pusher for pushing the 
bricks or other articles from the dics or moulds with or to the aforesaid 
reciprocating eccentric horizontal slide. Fourthly, in the construction 
and arrangement of a second compressing appliance or motion to act on 
the top or bottom sides or both of the bricks or other articles simulta- 
neously with the action of the compressing lever before described. 

2535. Meraruic Sprine Furniture, A. N. Corryer, Amiens.—A communt™ 

cation trom V. J. Desoutter, Amiens,— Dated 20th July, 874. 

This invention consists in using springs made of steel flat blades en- 
rolled in the shape of a spiral in order to construct the body of the mat- 
tresses or seats. 

2537. Pucverisine Supstances, J. R. Alsing, Stockholin.—Partly a com- 

munication Jrom W. Edirards, Copenhagen.—Dated 20th July, UT4. 

The feature of novelty of this invention consists in constructing the 
drum or cylinder, in which the materials to be pulverised are placed, of 
an outer casing of sheet iron, to which is screwed from the outside a 
lining of wood. Against this lining of wood are cemented small slabs of 
porcelain, glass, or earthenware. Shingles or pebbles are used for pul- 
verising, and the drum rotates in an outside casing. By the above 
construction of cylinder, the materials cannot come in contact with the 
Iron, 

2538. Cuirrinc or SHEARING ANIMALS, A. Martin, Old Chorlton.—Dated 
20th July, 1874. 

This provisional specification describes improvement in apparatus de- 

scribed in the specification of the patent 2236, 1874, by which the cutters 

pone with greater facility, and the apparatus may be worked with one 
hand, 

2539. Cuemicat Tececrapus, W. E. Newton, Chancery-lane.—A cow- 
munication from T. M. Footeand C. A, Randall, New York.— Dated 
20th July, IST4. 

Two currents of electricity of opposite polarities are used, one for re- 
cording and the other for clearing the line ; fillets of paper with an extra 
line of perforations are used for this purpose. A relay of peculiar con- 
struction is employed. The armature is provided with a polarising 
helix which is arranged transversely. Extra electro-magnets pro- 
vided with projecting cores are made to act on the armature. 

2540. Supstirure FoR THE ORDINARY PENDULUM AND EscarEMEeNT UseD 

IN CLocK AND Watcu Work, B. J. B. Mills, Southam pton-beildings.— 
A communication frou R Lovgin, Bordeaus.—Dated 20th July, 1874. 

For this purpose on an axis is fixed an escapement wheel, to which is 
fixed a spring barrel. In standards or fulcra are fixed steel blades, each 
of which carries a pallet or escapement ~~ ; and these steel blades are 
connected together at their outer ends by « cross-piece, so that the 
escapement wheel in revolving imparts an impulse to the pallets, and 
thereby gives motion tothe cross-piece in one direction, whilst the springs 
or steel blades cause the oscillation of the cross-piece in the contrary 
direction. 

2541. Secr-actinc ReLeasinc Covupiine, & N. Peck, Peckham.—Dated 

20th July, V8iA. 

The ‘* whippletree " connecting the traces of the horse with the vehicle 
is provided with a central projecting finger or bar having an eye or socket 
which can be inserted with facility into a central hole in the draw-bar of 
the carriage ; vertically and at right angles to this hole a second hole is 
made, into which a bolt forming a portion of a lever is placed, having 
its fulerum at one end of the cross bearer, and a handle at the opposite 
end, the bolt being placed at the intermediate distance, so that when the 
eye of the splinter bar or ‘* whippletree " is inserted in the central hole of 
the cross bearer, the lever bolt is shot therein and retained, and can be 
readily released by hand or foot. 

2542. Turasninc Macuines, KR. Tucker, Bideford.—Dated 21st July, 1874. 
The application of movable prongs to lift the straw on the shaker-box, 

also a peculiar blast arrangement in connection with novel arrangement 

of riddles and sieves. 

2543. Pear Fver, P. Jensen, Chancery-lane.—A communication from A. 

Movlt, Paris.—Dated 21st July, 1874. 

The peat is first macerated, then dried to a definite extent, and then 
compressed, 

2544. Sewine Macuines, 7. Hook, Birmingham.—Dated at July, 874. 
This invention has for its object the use of two needles so arranged that 

they shall be capable of adjustment and worked simultaneous or inde 

pendent of each other, preferring to combine with their use the necessary 
appliances for producing a lock-stitch. 

2545. Apvertisinc orn Decoratine, W. Cotter, Holloway.—Dated 21st 

July, 1874. 

The specification of this invention describes forming letters or devices 
in a perforated plate or ange by means of —_— or discs of various 
colours partially protruding therethrough, and secured in position by a 
plate at the back. 

2546. Pistors, W. Perch and P. Higgs, Cardift.—Dated 21st July, 1874. 
This invention consists in so constructing the pistons of steam, air, 

gas, or vapour engines, as that their acting surface shall be the surface 

of a paraboloid, or of a re-entrant cone, or of a cone, orof any mathematical 
figure giving a maximum surface. 

2547. SurerrnospHaTe oF Lime aNp Manures, R. Gieherinann, Lower 

Tha mes-atreet, London.-—Dated 21st July, 1874. 

The object of this invention is to produce from phosphorites, coprolites, 
and in general from substances which contain, besides phosphate of lime, 
silicates, fluorides, iron, and alumina compounds, a dry superphosphate 
of lime in which the phosphoric acid which has been made soluble in 
water remains in that state by adding sulphuric acid quickly in form of 
rain or shower, and keeping the batch agitated or stirred after this time 
with such rapidity as to prevent as much as possible the mass from 
heating. If desired to prepare nitrogenised superphosphates there 
is added together with the sulphuric acid a concentrated solution of 
horn, hair, hoof, leather, wool, or other animal refuse. By this manure 
is obtained containing the nitrogen in a condition readily assimilable by 
vegetation. 

2548. Pittsc Steet anv IRON, J. Grifiths, Novrmanton.—Dated 21st July, 

1874. 

According to this invention bars having in cross section the figure of 
the letter H and other bars having the figure of the former divided along 
their middle are employed. These bars are — upon a bottom plate 
having dovetails on its face. Two H-shaped bars are placed on the 
bottom plate, their inner heads lying in the middle dovetail of the 
bottom plate. ‘The bars are fixed in their place by keys or wedges. The 
second layer of bars consists of one H-shaped bar and two half bars fixed 
by wedges, the third layer is similar to the first, the fourth to the second, 
and soon, The pile is heated to a welding heat, and presssure or per- 
cussion applied first vertically and then by turning the pile pressure, or 
percussion is applied laterally. The whole is thereby made into a com- 
pact mass. For special purposes the method of piling may be somewhat 
modified. 

2549. Mints ror Grinpine, J. Greig and C. Spinks, Leith.—Dated 21st 

July, 1874. 

In one modification the improved apparatus comprises a cylindrical or 
slightly tapered case having within it a cylindrical or slightly tapered 
drum. A number of strips of steel are fixed in grooves in the in- 
ternal surface of the case and in the external surface of the drum, 
and the surfaces of these steel strips are roughened or dressed like the 
grinding surfaces of millstones, or in any other suitable way. The drum 
is made to revolve, and the grain or substances to be ground being ad 
mitted by a feed hopper into the upper end of the casing become ground 
etween the roughened surfaces, and are finally delivered at the lower 
end of the casing. The drum does not present a complete cylindrical 
surface, but has portions cut away at two or more parts, which causes it 
to act as a fan and drive air between the grinding surfaces so as to keep 
them coo, 

2550. Mevar Rops, Bars, Rarters, AND Beams ror BuiLptnc Purposes, 

T. Hyatt, Gloucester-gardens, Hyde Pork.—Dated 21at July, 1874. 

This invention relates, First, to metai bars or rafters, so constructed as 
not only to support the roofing material but also to carry off any leak- 
age or condensed moisture from the underside of the same. Secondly, 
the invention relates to metal bars, or tie-rod pieces of peculiar character, 
to be incorporated with brick, concrete, or equivalent material, in forming 
roofs, floors, and walking surfaces cpanel resisting the tensile, in op- 
position to the compressive strain resisted by the earthy or stony part 
of the structure. 

2551. Scatinc Roors, 7. L. Parker, Dundee.—Dated 21st July, 1874. 

The feature of novelty which constitutes this invention is the arranging 
of _ slates diagonally, or nearly so, on the roof, thereby diminishing the 
overlap. 

2652. Motive-rowerR AND Pumpine Enaines, A. Higginson, Liverpool.— 

Dated 2\st July, 1874. 

This invention relates to motive-power and yumping engines fitted with 
a piston, one end of which reciprocates and the other end moves in a 
curved path and consists, First, in forming the steam chamber and piston 








pear-shaped, and in providing the tongue piece with a tightening piece, 
adjusted from outside of the steam chamber. Secondly, we he use 





of a hollow cylindrical steam admission valve, contained in-a recess, and 
caused to rotate by the piston. Thirdly, in employing a cylindrical ex- 
vansion valve within or around the valve mentioned under the second 
ead, and operating such valve by hand or a governor. Fourthly, in ad- 
mitting steam to engines constructed under this invention, by means of 
a gridiron valve, controlled by a taper cam, and governor operated by or 
from the main shaft. Fifthly, in enlarging the ports of motive power 
engines constructed under this invention, providing a self-acting stop 
valve so as to apply the said engines for pumping purposes. 
2553. Arraratus ror HoLpinG CARTRIDGE Cases, J. and EB. Hammond, 
Winchester.—Dated 21st July, 874. 
Apparatus for holding and for “‘ turning down” filler cartridge cases. 
. GasaLiers, J. Harrington aad H. Brent, Ryde.—Dated 21st July, 
S74 


ir 

The invention has for its object improvements in gasaliers, and relates 
to novel arrangements and combinations of parts whereby the use of a 
hydraulic slide and of visible weights is dispensed with. 
£555. PREVENTING THE RADIATION OR TRANSMISSION OF Heat, A. M. 

Clark, Chancery-lane.—A communication From A, Leydet, Marseitles.— 
Dated 21st Juty, W874. 

This composition is intended to prevent the radiation of heat in steam 
boilers and pipes, and consists of the following ingredients, viz., clay or 
aluminous earths, sand, or pounded furnace slag, hair, sawdust, pul- 
verised wood charcoal, and glycerine. For protecting pipes from the 
action of frost, the inventor uses the above composition together with a 
solution of gutta-percha or india-rubber in combination with a silicate of 
soda or potash, 

2556. Feepine Carpinc Enciyes, J. Armitage, Steps.—Dated 2st July, 
IsT4. 

The object of this invention is to feed carding engines more evenly 
than heretofore and without the necessity for weighing out the material. 
In carrying out this object the inventor uses a feed-hopper provided with 
a pinned drum or its equivalent for taking up the teazed wool or other 
fibre, and a stripper or cleaner working in connection therewith for de- 
livering the fibrous material in a continuous fleecy sheet to the feed apron 
of the carding engine. 

2557. Sreen, J. Juray, Southampton-buildings, Chancery-lane.—A com: 
munication trou T. & Blair, Pittsburg, U.S.—Dated 22nd July, 1874. 

This invention relates to a process for producing steel in the open 
hearth furnace by the treatment of iron sponge. The iron sponge is 
mixed with powdered charcoal and yellow prussiate of potash, or the 
like, and the mixture is compressed into blocks or blooms, which are 
heated in a heating furnace, the iron sponge being thereby carburised. 
The heated blooms are then melted in an open hearth furnace and the 
fused material is tested, iron sponge or carburised iron sponge being 
added according as the material is desired to contain less or more carbon, 
whereupon spicgelei or ferr is added, and the material is 
run off into moulds as cast steel. 

2558. Locks anp Lock Furniture, W. I. Tucker, Southampton-street, 
Strand, London.—Dated 22nd July, 1874. 

The First improvement consists of new forms and arrangements of 
parts of the latch action of locks and latches, by which wear is diminished 
through the rounded forms and rolling action given to such parts. The 
Second improvement consists of an improved arrangement of the parts of 
lock furniture, by which great security and facility of fixing are obtained 
for the same, the effects being gained by the use of an adjusting cup 
screwing on to the spindle, to which cup the knob is secured by a screw, 
spring, or pin, or bolt, driven by a spring passing from one to the other 
of the same. The Third improvement is a modification of the foregoing, 
consisting partly in making the adjuster in pieces, to one of which the 
knob is secured, and which piece is then fixed to thescrewing portion of the 
adjuster, which is kept from unscrewing by the useof aspring locking cup, 
which holds the various parts together until they are released by pulling 
the cup towards the base of the knob. The last improvement consists of 
another arrangement by which both knobs of the furniture may be 
secured both to the spindle and to the roses, the latter then being screwed 
to the surfaces of doors by external screws ; the improvement consisting 
in the combined connection of the knob with the rose, and with the 
spindle, and the arrangement of parts by which such double connection 
is produced. 

2559. Drvyinc Grain, Roasting Matt and Correr, &¢., A. Perry, 
Browley-by-Bow.—Dated 22nd July, W874. 

This invention is designed to furnish an efficient, compact, inexpensive, 
and simple apparatus, whereby the drying of all kinds of grain, or of 
sand, or gravel, or the like, and the roasting of malt, coffee, and similar 
materials, and other like operations may be rapidly and conveniently 
performed. 

2561 Hooks ror THREADING Neepies, D. Fobes, Cambridge, U.8&.—A 
communication Jrom H. Wells, Wabera, US.— Dated 22nd July, UsiA. 

It is the object of this invention to produce a hook which can be used 
in the delicate operation of threading needles of all kinds, not only 
such as are used in ordinary sewing but also all varieties of sewing- 
machine needles. 

2562. Water CLosets, A. C. Emery, Dalaton.—Dated 22nd July, 1874. 

This invention consists in the employment ofa valve similar to a retary 
or plug valve, the valve or plug being provided with recesses which are 
successively made to coincide with the outlet of the basin. The deposit 
is received in these recesses, and on the plug being rotated will be dis- 
charged into the soil pipe. By this means the ordinary D or syphon trap 
is not required, and in ships the closet may be fixed below the water line, 
so rendering unnecessary a water elevator for supplying the closet with 
water. 

2564. Reapinc Macnines, W. Mel. Cranston, Worship-atreet, Finsbury.— 
Partly a commenication Jrom W. A. Wood, Hoosick Falls, U.S. -Dated 
22nd July, 1874. 

This relates to self-delivery reapers, and consists in mounting upon a 
fixed vertical stem a fixed top shield with a cam on its under face for the 
arm ends to bear against, the end of each of the arms being at an angle 
to the body for the tilting. Several devices are referred to in the pro- 
visional specification for establishing a controllable action of rake and 
reel blades. 

2565. Screw Prorevcers, E. J. Reed, Victoria-chambers, Westininster.— 
Dated 22nd July, W874. 

This consists in forming screw propellers of two separate parts of dif- 
ferent diameters, and capable of being driven independently, but by the 
same engines, by the same primary engine shaft, and at about the same 
axial line ; and in working both nee or the part of larger diameter only 
in deep water at sea, but only the part of smaller diameter in crossing 
harbour bars or in other shallow water, the part of large diameter being 
then placed with its blades horizontal, and thus kept clear of the bottom. 
2567. Ficrerinc Sewace, G. Willet, R. J. Harris, and J. Lund, Worthing. 

— Dated 22nd Julu, W74. 

Filtering sewage, house slops, and such like. Consists of a series of 
tanks made in brickwork or ether material filled with coal ashes of 
various sizes. Itis so constructed that the sewage will flow through the 
several compartments and + off sufficiently pure and clear to allow of 
the ordinary street channels being used, and by filling the last compart- 
ment with charcoal it may be rendered fit for any ordinary purpose. 
2568. Puospnate Sats, HW. Y. D. Scott, Ealing.—Dated 22nd July, 1874. 

The hr of this invention is the preparation of phosphate salts suit- 
able for the extraction of iacal I ds, and for the manu- 
facture of manure. 

2569. Gas Burners W. B. Newton, Chancery-lane.—A communication 
Jrom D. A. T. Tesorieri, Flovence.--Dated 22nd July, 1874. 

The object of this invention is to effect a more complete and effectual 
combustion of carburetted hydrogen than takes place in the burners 
now in general use. This is effected F eteptin to the upper end of the 
burner a cylindrical cup made of metal, porcelain, or other refractory 
material suited to the particular burner to which it is applied. 

2570. Steam Enaines, W. BE. Newton, Chancery-lane.—A communication 
Srom Veuve B. P. Jacques-André, Paris.—Dated 22nd July, 1874. 

The arrangement or construction of parts which forms the subject of 
the present invention differs completely from the ordinary arrangements 
of Corliss —. The four steam ports are entirely independent of the 
cylinder, and also of one another, and moreover the lower or exit steam 

yorts on the underside of the cylinder are independent of the framing or 

Feet which support the cylinder on the foundation plate. 


2571. GeneraTING CARBURETTED Hyprocen Gas, F. W. Clark, Amhurat- 
road, Hackney.—Dated 22nd July, 1874. 

The liquid hydrocarbon is contained in a close vessel placed at any 
convenient altitude, so that the liquid by its gravity will flow into the 
apparatus. This vessel is divided by a vertical partition into two com- 

ments, in one of which is placed the new hydrocarbon liquid, while 
nto the other is pumped up the heavy or refuse liquid which remains at 
the bottom of the gas ——— ae when some of the lighter 
parts have been removed by the distilling or gas generating process. 
2572. Gas ror ILLuminaTING awp HEATING PuRPOSES, G. H. Forbes, 
Broughton Rectory.—Doted 22nd July, 1874. 

This invention relates to improvements upon the invention for which 
letters patent No. 4160., a.p. 1873, were granted to the inventor. He im- 
proves upon the formerfinventi yy i sing the proportion of naphtha 
or petroleum or other light hydrocarbon oil or spirit, or vegetable or 
animal oil or fat or fatty ma‘ ; and he combines chalk with light or 
volatile tar oil or its equivalent, and tar oil or its equivalent, and tar or 
similar bituminous substance. 

2578. Sueet-merat Boxes or Cases, J. H. Wagstaff, Manchester.—Dated 
22nd July, 1874. 

This invention consists in the construction and employment of im- 

proved machinery or apparatus for performing the several operations 
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facture of sheet metal boxes or cases, such as 





tes when desired. On a bed or foundation plate there are two 
standards on side frames having slotted bearings, in which work pivots 
at the ends of a _—— plate, parts of the pivots being cut away to 
correspond with the slots, so that wires can be passed through the slots 
to a longitudinal groove in the pressure plate and afterwards held firm 
by a movable plate acted upon by springs or thumb screws, or by a rack 
or cam, the movable plate an adjustable guide plate used for 
regulating the different depths of the turned-over edges. The pressure 
late is provided with a handle or lever, so that it can be turned over by 
oe or power, and in the plate there are transverse grooves for enabling 
the ends of the wires to be turned at right angles. The extreme end of 
the pressure plate is central with the axis of the pivots, and the edge of 
the plate falls off to an angle of 45 deg., or thereabouts, the angular part 
corgespording with a similar angular part of a crossbar or frame cast with 
or fixed to the standards. On the foundation plate there are slides or 
guides in which is placed a block or carriage ha at the top a socket, 
to which is fitted a pin or shaft carrying an arm or table for holding 
various bars or tools, and motion is given to the block or carriage by 
a rack and pinion worked by a worm and worm wheel, and by means of 
this machine the various operations required in the manufacture of sheet 
metal boxes or cases can fficiently and ically performed. 
2584. Weavine Tare, J. H. Johnson, Lincoln’s-inn-fields.—A communica- 
tion from F. F. Burlock, Birmingham.—Dated 23rd July, 1874. 

This invention consists of a series of improved devices in the machinery 
for weaving tape, and comprises :—First, forming the end of the weft rod 
with a boss or projection through which the weft t passes to the 
spool. Secondly, the combination of a link lever and cam with the weft 
rod whereby the latter is operated. Thirdly, a peculiar device for throw- 
ing the shuttle by a lever and spring in combination with a movable 
slide and arms attached to the latter. Fourthly, a peculiar combination 
of cams, rocking frame levers, and pawl for communicating motion to the 
harness frame. Fifthly, the application of a feeler lever combined with a 
bent lever and latch and with the vertical rod of the belt shipper to the 
warp of the tape whilst being woven, for the purpose of stopping the 
loom when from any cause the filling thread is not woven into the warp. 
2503. Japannep Merats, 7. Hughes, Gracechurch-street, London.—Dated 

24th July, 1874. 

This invention relates to the application of japanned iron, tin, zinc, 
copper, or other metals or compositions of metals, in the form of sheets, 
either plain, rolled, or stamped, for various useful and ornamental pur- 
poses. 

2594. Maxine Concrete, W. H. Le Mesurier, Tranmere.— Dated 24th 
July, 1874. 

This invention mainly consists in an arrangement of pe framed 
together and mounted on wheels to admit of revolving round. Into these 
hoppers successively the concrete-making materials are introduced from 
the crusher, such hoppers discharging the material on to a revolving band 
which conveys it to the mixer. Another arrangement consists of dis- 
charging the materials direct from the crusher on to a travelling band, 
which conveys same to mixer. 

2600. PackrNe ror Borties, J. Iviny, Patchaim.—A communication from 
0. Long, Boston, U.S.—Dated 24th July, 1874. 

The invention relates to packing made of fluted paper in sheets, pads, 
envelopes, or other forms adapted to the articles requiring to be packed. 
To preserve the flutings in form, a plain shect or strip of paper is some- 
times pasted on one or both sides of the fluted packing. 

2605. Stor Vatves, W. L. Wise, Chandos-chambers, Adelphi.—A cominuni- 
cation from EB. Biega, Breslau.—Dated 25th July, 1874. 

This invention consists of a valve so constructed that the combined im- 
pact and pressure of the incoming fluid is in opposition to the closing of 
the valve, the course of such fluid being instantly reversed on passing the 
valve, thereby preventing any shock when the valve closes. 

2616. Sree., W. M. Murdock, Barrow-in-Furness, and J. Storey, Lancaster. 
—Dated 27th July, 1874. 

This invention consists in the direct addition or use of metallic man- 
ganese in steel-making processes in place of spiegeleisen, and also in the 
manufacture of spiegeleisen by the direct addition of metallic manganese 
to cast iron. The reduced sponge or mass of metallic manganese is added 
to the steel-making materials after the latter have been melted, the 
metallic manganese being introduced by plunging it under the surface of 
the molten materials or otherwise, so as not to expose it in a heated state 
tothe air. In making spiegeleisen the metallic manganese is added to 
the molten cast iron in a similar way. 

622. Avromatic Musica Instruments, D. Imhof, Oxford-street.—Dated 

27th July, 1874. 

. This invention relates to a method of constructing automatic musical 
instruments so that the keys worked by pegs on a revolving bairel or 
hollows or holes in other travelling surface shall, when they are acted on 
by such pegs or holes, bring racks, wheels, or pointed levers in contact 
with a revolving toothed or soft-surfaced cylinder. This cylinder by its 
revolution moves the racks, wheels, or pointed levers thus brought into 
gear with it, so as to cause them to withdraw dampers and to withdraw 
and discharge hammers against the strings or other sounding bodies. 
The dampers are kept off as long as the peg or hole continues to travel 
along the key, but when the key moves back at the termination of the 
peg or hdle, the rack, wheel, or pointed lever being thereby raised from 
the revolving cylinder, becomes disengaged therefrom, and makes a back 
stroke or a turn so as to discharge the damper and to take a position 
ready for the ensuing action. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THE agents of coke making firms in Derbyshire and South York- 
shire were trying to-day, Thursday, on "Change in Birmingham to 
make capital out of the lock-out in South Wales, for it is South 
Wales coke which the blast furnace proprietors here have been 
accustomed mostly to use. 

One or two extensive blast furnace proprietors here who have 
used the Welsh coke for the greater part of a quarter of a century 
have lately been complaining of the quality of that which they 
have been using, and this having become known to the agents of 
competing districts they had indulged in quite a confident hope 
that the South Wales lock-out would lead to a good harvest. But 
they were unable to-day to offer the commodity they had to sell 
even at prices quoted by the Welsh coke merchants, At least 1s. 
per ton more than is being given for the South Wales article was 
demanded for both Derbyshire and South Yorkshire coke, and in 
some instances the difference was 1s. 6d. Ironmasters here have 
been buying Welsh coke at 17s. Gd. and 18s. The lowest 
figure at what the Yorkshire and Derbyshire agents would quote 
to-day was 19s. The replies they received from consumers were 
that they had stocks enough to carry them on for a full month, 
and that they would wait the time and see what might come about 
in the southern principality. It was clear that buyers are looking 
for a greater difference than 1s, or 1s. 6d. perton; they believe 
that the Welsh colliers will be beaten and that coal, and con- 
sequently coke, will then be declared down, Except in the matter 
of coal required by the railway companies or the merchants who 
sell in the domestic market, this district is at present scarcely 
benefited by what is going on in Wales. 

The market to-day was distinguished by a strong desire to sell on 
the part of the producers of good South Staffordshire pig iron. 
Notwithstanding that there are only 80 furnaces now in blast in 
the district, stocks are not unfrequently large in the hands of 
makers. In truth, so large are they in one instance that the pro- 

rietor has resolved to continue to make no longer, and has, there- 
ore, just posted up notices at his two furnaces intimating that he 
shall blow out. This man cannot book transactions, although he 
is prepared to part with his iron at considerable loss. Without 
doubt the great extent to which pigs made in other districts are 
offered here is seriously interfering with the profits of local blast 
furnace proprietors, 

Owners of mills and forges reported to-day that they are doing 
more business than for some weeks past, and that they cannot sell 
at less money than hitherto until the cost of raw materials come 
down. There is, upon the whole, more iron and heavy foundry 

roducts leaving Birmingham and its neighbourhood now than 
fore the quarterly meetings were held. The orders which were 
received at the time have been the main cause of this; but the 
increase is nothing like what it ought to be. Buyers were, upon 
every hand, retaining orders, in the belief that with the commence- 
ment of April there will be a declared reduction. 

The market on Change in Wolverhampton on Wednesday was 
strengthened by what is happening in South Wales, though it can- 
not be said that there was any striking difference in quotations as 





compared with a week ago. There were classes of finished iron of 
a good, though not perhaps of the first quality, which might have 
been obtained at less money than was demanded upon the Wednes- 
day previous. The conviction ap general that the lock-out 
in South Wales is not likely to protracted. No orders of any 
moment have as yet been placed at the mills and forges here as the 
result of the wide suspension of industry in the Southern Princi- 

ity. Iron merchants and consumers of iron, who are believed to 

holding back orders, are supported in the opinion they entertain 
that prices must quickly come down, by reason of the extensive 
action which is being taken in the North of England, as well as in 
South Wales, with the view of pa gor | the cost of producing 
pig metal. Hence specifications were held back with considerable 
tenacity. ‘‘Many of them, however, must soon come out,” said 
certain of the mill and forge proprietors who were present in 
Wolverhampton on Wed Re if the spring export 
orders are much longer delayed they will not be executed within 
the required time.” But of such a result merchants and con- 
sumers did not express much fear. Bars were in abundant offer 
at from £9 to £11 12s. 6d.; and less money than the minimum 
figure would have been taken by several firms, known to be 
amongst those who are not greatly influenced in their quotations 
by the action of the first-class houses. For boiler plates of a good 
quality well over £12 was required by South Staffordshire makers ; 
nevertheless agents of Cleveland ironmasters were offering to deliver 
plates for shipbuilding at £9 10s. Sheets of all descriptions were 
stiff in the open market, though it was whispered there are firms 
in South Staffordshire who during the week have met buyers’ views 
to a larger extent than they were before willing to do. Strips were 
in plentiful supply at low figures, and scarcely so much was trans- 
acted in hoops as before. Pig iron was without considerable 
movement, and the ruling prices were as near as may be those of 
last week. Cinder qualities were offered at from £3 to £3 10s., 
part-mine up to £4 12s. 6d., and all-mine from £5 to £5 10s, The 
weakness of the prospects and the increasing stocks in the Cleve 
land district made iron produced thereabouts comparatively un- 
saleable at the earlier quotations. No addition is being made to 
the furnaces in blast, though preparations to blow in are here and 
there observed. There are no fewer than seventy-three furnaces 
now out in South Staffordshire and East Worcestershire. 

Coal of other than the first qualities was to be had to-day upon 
very reasonable terms—terms which are fast approaching those of 
three years ago. Great activity is observable in the opening up of 
new mines; and as the result of the successful discoveries of thick 
coal under the Permian formation at Sandwell, together with the 
continued extension of the Cannock Chase district, further im- 
portant colliery schemes will quickly be placed before the public. 
Meanwhile, Mr. Fisher Smith, for the Earl of Dudley, has an- 
nounced a drop of 1s. 6d. per ton in best slack, making bright 
engine slack 4s. 6d., and steam slack 3s. 6d. per ton. 

Trade in Birmingham and the district maintains a steady front 
in nearly all the hardware branches. Excellent customers are 
found in Australia, the Cape, the New Zealand colonies, and 
India ; and capital specifications for roofing sheets, edge tools, and 
hollow-ware are forthcoming on account of South and Central 
America, the Cape, and the East and West Indies. Quietude 
prevades continental business, the only exception being Spain, 
where trade has received a marked impetus by the accession to 
the throne of King Alfonso. In respect of this market the orders 
principally relate to constructive ironwork, machinery, tools, hoop 
iron for wine casks, &c. The approach of the spring shipping 
season is inducing consumers alike in Canada and the North 
of Europe to forward orders. Recent advices from America 
favour the belief that tolerable prosperity will mark the 
hardware requirements of that market during the ensuing season. 
The business doing on home account, though not equalling its 
recent promise, yet is of a satisfactory character. Machinery and 
mill gearing are in moderate request; and in vices, anvils, and 
hammers a steady business is doing. On colonial account the 
galvanised iron roofing manufacturers are better engaged than was 
lately the case, and prices are firm. 

The wrought iron tube trade of Wednesbury and Walsall is just 
now somewhat under a cloud. Depressed prospects are further 
complicated by the labour dispute to which I adverted last week. 
There are now on strike 1000 workpeople in this branch, who were 
employed by Messrs. James Russell and Sons, Limited, and John 
Russell and Co., against the attempt to reinforce the ten hours’ 
system. In the tube trade, asI have before stated, the exception- 
ally prosperous years of 1872 and 1873 appear to have induced 
many capitalists to embark in it. As a natural consequence com- 
petition isnow very keen, and quotations have been somuch lowered 
as to be barely remunerative, for it is stated that prices have been 
brought down to the point at which they stood when ironavas 
30 per cent. cheaper and coal could be had at half the money which 
has now to be paid for it. 7 

A moderate amount of work is being transacted by the nut and 
bolt manufacturers. The recent declaration of a 10 per cent. 
dividend by the Patent Nut and Bolt Company, Limited, is 
regarded with satisfaction, There is some difficulty, which it is 
hoped will soon be adjusted, at the National Arms Factory, Spar- 
brook, arising out of the introduction of a system of giving out 
work to contractors in the different departments. The lock trade 
retains its hale and hearty condition. Brass founding and brass 
working are industries enjoying unusual briskness, and the same 
observations equally apply to electro-plating and to other of the 
more artistic trades; in all departments women and girls and 
youths are in request alike in the workshops and the warehouses. 

Wire, which, owing to the severe competition experienced by 
many of the makers in this district from manufacturers in Bel- 
gium, has for some time past been displaying more than weakness, 
is now to be had at lower prices than were quoted « week ago. 
Best wire may be bought at 3d. per bundle, prepared bright fencing 
£1 per ton, annealed drawn galvanised 15s. per ton, annealed drawn 
fencing 10s. per ton, and rolled galvanised fencing 20s. per ton—all 
below previous quotations. 

Speaking at a general meeting'in Wolverhampton on Monday, of 
the ha gaa and Staffordshire Banking Company, the chair- 
man, Mr. T. Shaw, said that the unduly inflated state of the 
iron and coal trades during the last twelvemonth resulted in the 
natural consequences which always and inevitably flowed from an 
overforced expansion of trades. Such results had been witnessed 
in a constantly declining state of the two industries mentioned ; in 
the baneful effect which their condition had had upon every branch 
of business ; in the repeated, and he feared of necessity, and yet to 
be repeated, reductions in wages, frequently terminating in 
those unhappy strikes which proved alike injurious to masters 
and men; and, in the worst feature of all, utter demoralisation of 
untold numbers of workmen, whose social and moral condition, 
instead of being ameliorated, had been made incalculably worse by 
the inordinate rate of wages they had been receiving. He trusted 
the experience of the past would be a lesson for the future, and 
that when a revived state of trade again tempted to unreasonable 
inflation, the recollection of the vast amount of evil which had 
flown from the recent condition of things would prove the best and 
surest check and safeguard against giving way to the hurtful delu- 
sions of the past. It would beidle to say that such a lifeless state 
of trade had not affected their bank like that of others. But, 
upon the whole, they had made good progress during the year. 











NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 


WirH the exception that there is a slightly steadier tone caused 
by a few urgent orders, which but for the South Wales lock-out 
would have heen placed to Welsh makers, having been thrown 
upon Middlesbrough brands, there was comparatively little im- 
provement to report in the position of the iron trade of this 
district, and business has again shown a want of animation, whilst 
there is still a lack of confidence on the part of consumers which 
prevents any legitimate expansion of trade, Some uneasiness was 





caused at the Manchester weekly meeting on Tuesday by rumours 
which gained currency to the effect that there was a possibility of the 
masters and the men in the Middlesbrough district being unable to 
come toan agreement with regard to the proposed reduction of wages, 
and that the masters, who were determined not to give way, were 
pees to damp down their furnaces. Makers are still quoting 
rom 67s. to 68s. per ton for No. 3 foundry pig iron delivered in 
the Manchester district, but as I re ted last week, they 
are being undersold by merchants. few orders for forge 
iron have been a. | but they are mostly outside lots, 
and the figures have not transpired, except that they were 
generally under makers’ quotations, which ranged about 64s. per 
ton for delivery in the Manchester district. A tolerable quantity 
of white iron has been offering at about 62s. per ton delivered, and 
several transactions have taken place on this basis. Lancashire 
makers appear to be short of orders, and anxious for new business, 
Low quotations continue to be given, and foundry descriptions are 
offering at 75s. per ton delivered, less 24 per cent. for cash. Manu- 
factured iron continues in fair request, and at slight concessions 
some considerable orders have been placed. Bars of Staffordshire 
quality are quoted at from £9 to £9 5s. per ton delivered, and 
ordinary Middlesbrough bars at about £8 17s. 6d. per ton. 

The machinists in East Lancashire are generally well employed, 
and the placing of some large orders for fire-proofings has thrown 
a considerable amount of work into the hands of founders. The 
local forges are fairly off for work for the remainder of the month. 

A steady tone prevails throughout the coal trade of this district, 
and steam fuel is stiffer in price in consequence of the South Wales 
strike. For this class of coal an advance of from 1s. to 1s. 6d. pex 
ton is being demanded in the Liverpool market, steam coal being 
now worth about 16s. per ton alongside, and for shipping coal 
Lancashire colliery proprietors generally are now able to obtain 
better prices. That, however, can only be a temporary matter, as 
the strike in South Wales is not expected to be of long duration, 
and with the good supplies obtainable from the St. Helen’s, Orms- 
kirk, and Skelmersdale districts, it is not likely that the Lancashire 
coal trade generally will be materially affected. So far as the 
large coal-producing districts are concerned, there is a good demand 
for the better classes of coal at full rates, but burgy and slack, 
owing to the dulness in the chemical and salt trades, which are 
large consumers, are not so easy to dispose of, and small stocks 
have in many cases been put down. 

In the coke trade only a moderate amount of business is being 
done. There are, however, plenty of inquiries in the market, but 
these do not lead to much business, 

The railway deliveries of coal improve only very gradually, and 
it is probable that some definite action in the matter will before 
long be taken -/ the colliery proprietors in the district, who have 
been considerable sufferers through the inability of the railway 
companies to deal with the railway traffic which has been pressed 
on their hands 

The usual monthly meeting of the South Lancashire and Cheshire 
Coalowners’ Association was held on Tuesday at Manchester ] 
there was a large attendance, but the proceedings were of a private 
character. An indication that the wages’ agitation in the Wigan 
district, as I pointed out in a previous report, is now definitely at 
an end, has been afforded by the action of the colliery proprietors 
in the Skelmersdale district. In the latter district the men had 
obtained a return of the 10 per cent. reduction which was made a 
short time since, on the condition that a similar concession was 
made to the men in the Wigan district; but as the Wigan men 
have now given up all hopes of obtaining this concession, the 
— coalowners have reduced their men to the Wigan 
evel, 

The Government have decided to hold only one examination for 
certificated managers under the Coal Mines Regulation Act during 
the year in each district ; but candidates are not to be confined to 
any one particular district, but may offer themselves in such dis- 
trict as is most convenient to themselves asregards time and place. 
I understand that the colliery proprietors, as a rule, are very dis- 
satisfied with the result of these examinations so far. 









THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

WHILE the notices of reduction now pending in every depart 
ment of the iron and coal trades are still unfulfilled, it is only 
natural that the condition of trade should be extremely unsettled 
and uncertain. So far as pig iron is concerned, manufacturers are 
not as yet willing to accept lower quotations, although it is gener- 
ally admitted that if the masses of miners and ironworkers 
generally are reduced to the extent now contemplated, a further 
reduction of values is inevitable. At the Tuesday’s iron 
market there was not much disposition to engage in business, 
buyers holding off in the expectation of a further fall of 
prices, while makers are not disposed to part with the compara 
tively small quantities of iron now in stock for anything less than 
late rates. What little iron did change hands was on the basis of 
59s. for No. 3, while No. 4 forge iron was sold at 56s. per ton. 
Forge iron is, on the whole, in good request, and if the labour 
market becomes more settled there is every probability of a good 
business being done in this quality for some time to come. 

There is, happily, a prospect of the wages difficulty in the 
ironstone mining district of Cleveland being settled by arbitration. 
On Monday a council meeting of the Cleveland Miners’ Association 
was held at Carlin How, near Saltburn, when the following resolu- 
tion was — :—‘*The Cleveland Miners’ Association is unani- 
mously of opinion that the state of trade in Cleveland does not 
warrant them to submit to the proposed reduction of 2d. per ton 
in mining, inasmuch as the present selling prices of pig iron are 
considerably higher than they were in 1871. But in order to carry 
out the only reasonable and just mode of regulating wages and 
settling disputes between employers and employés, this council has 
decided that it be left to an arbitrator to determine whether the 
wages of the Cleveland miners should be reduced or not, and if any 
reduction, to what extent, the miners to continue working on the 
terms now prevailing until after the arbitrator has given his award. 
Should the employers accept these terms a deputation will be 
prepared to meet them on the 9th prox. to arrange preliminaries.” 
It is not known whether the omplaene will consent to refer the 
matter to arbitration, but as arbitration was agreed to by mutual 
consent on a former occasion, it is not expected that there will be 
any difficulty in bringing it to bear on the present question, not- 
withstanding that mine-owners declare there is nothing to arbitrate 
upon, seeing that trade absolutely demands a reduction to the 
extent determined on. 

The blast furnacemen threaten to engage in a resistance to the 
proposed reduction of their wages to the extent of 10 per cent. A 
meeting of the delegates representing the new National Association 
of Blast Furnacemen was held last week at Durham, when a dé pu- 
tation was appointed to meet the employers with a view to discuss- 
ing the proposed notice for a reduction of 10 per cent. It is feared, 
however, that this is not{a proposal the employers are likely 
to accept. At the Port Clarence Works of Messrs. Bell Brothers, 
where nearly 1000 blast furnaces are employed, the men have 
absolutely refused to accept the proposed reduction, on the ground 
that pig iron has not fallen in value since the wages were reduced 
in April last. To this argument Messrs. Bell Brothers, in a notice 
issued to their men on Saturday last, reply that “ this is not a fair 
method of stating the case. Since 1870 to March 1872, in one 
shape or another, the wages paid were raised upon five different 
occasions, ranging in all from 30 to 50 per cent. Between March 
1873, and April 1874, iron fell no less than £3 per ton before we 
asked you to submit to any change in your pay, and then the re- 
duction ought to have been more than double that asked for, We 
have further to observe that it is incorrect to state that iron has 
not fallen since the last alteration in wages. The difference is not 
a large one, but looking at the state of trade generally we believe 


you will act wisely in not refusing what isa very reasonable ro- 
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quest on our part.” On Monday the same firm issued another 
notice, announcing that in the event of their commencing to damp 
down the furnaces, the terms already offered would be abso- 
lutely withdrawn. Here, for the present, the matter rests. 
It is, however, feared that a strike or lock-out is almost 
inevitable, since the following resolution was agreed to 
at a large meeting of pig iron manufacturers, held at 
Middlesbrough on Tuesday :—“ That after hearing reports from 
most members of the trade, the decision of last ting to reduce 
wages 10 per cent. is now fully confirmed, except as regards the 
special cases recommended by the managers in their report now 
before the meeting, and those present pledge themselves to carry 
it out even to the damping down of the furnaces.” 

The difficulty threatened for some time past in the shipbuilding 
trade of the Wear—where over 15,000 men are employed—has 
been averted by an agreement among the masters, when the notices 
came to maturity on Saturday, to their unconditional withdrawal ; 
wages will, therefore, remain as before. 

A notice given by the shipbuilders on the Tees for a reduction of 
10 per cent. on time and 15 per cent. on piece wages has also 
been withdrawn, the men declaring on Friday, just before the 
notices expired, that they would submit to no reduction. 

The lock-out still continues at the works of the Newcastle 
Chemical Company (Allhusen and Sons), on the Tyne, and there 
does not appear to be any prospect of an immediate resumption of 
work. The other chemical manufacturers on the Tyne having 
made arrangements with their workmen, are carying 02 operations 
as usual. 

From the report of the Board of Arbitration and Conciliation in 
the manufactured iron trade of the North of England, it appears 
that there are now thirty-five works connected with the board, and 
12,996 operative subscribing members. Mr. David Dale has 
resigned his office of president, and Mr. William Whitwell has been 
appointed in his place. 





An interim dividend of £1 per share, clear of income tax, for the | 


year ending June 30th, 1875, has been declared by the directors of 
the Consett Iron Company, Limited. 

A strike of 360 men took place at Thornley Colliery—belonging 
to the original Hartlepool Colliery Company—last Saturday, in 
consequence of the dismissal of a man named Hanigham, but on 
Monday night a resumption of work was agreed upon. 

The coalowners of Durham have resolved upon a reduction of 


20 per cent., making the wages of the miners 10 per cent. more | 


than they were in October, 1871. This resolution has been com- 
municated to the miners’ executive, but no action has yet been 
taken in the matter. As I announced last week, however, the 
difficulty is likely to be got over by arbitration. 

The principal owners of household collieries in South Durham 
have resolved to reduce the price of that quality of coal 2s. per 
ton from the 18th inst., thus making the best Adelaide, South 
Hetton, and Black Boy coals 14s. to 14s. 9d. per ton at the pit. 
In other departments of the coal trade there is little or no change. 
Coke is, if anything, a trifle firmer, and can command 6d. to 1s. 
per ton more than last week’s prices. : 

The way has effectually been paved for a peaceful and satisfactory 


termination of the difficulty in the Northumberland coal trade. A | 


deputation from the miners’ executive met the coalowners on Satur- 
day at Newcastle, when Mr. Burt, M.P., on behalf of the men, said 
he was willing to consent to arbitration, two properly qualified 
gentlemen to be chosen by each side as arbitrators. The coalowners 
expressed their willingness to accept the principle of arbitration, but 
preferred to have the question left to one arbitrator. A delegate 
meeting of the men was held on Wednesday to consider this pro- 
posal. The result of the meeting has not yet transpired, but enough 
is known to banish all fears of the consequences of the reduction. 

The finished iron trade is not materially altered. There are still 
many men out of work, and some of the principal railmaking 
establishments continue to be laid off. It is hoped, however, that 
when the cost of producing rails has been cheapened an improve- 
ment will take place. There are a good many inquiries for rails, 
but they do not seem to lead to much business, although it is known 
that there are some large contracts waiting to be placed. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE half-yearly dividends of some of the local iron and coal 
companies have just been issued, and afford a pretty fair indica- 
tion of what has been the actual state of trade during the past six 
months. The Staveley Coal and Iron Company pay £4 on their A 
shares, as against £5 for the same period of last year. The Sheep- 
bridge Iron and Coal Company pay a half-yearly dividend at the 
rate of 12) per cent. per annum, being £3 8s. 9d. for each £55 share, 
against £5 10s. in the corresponding half of last year. The British 
Wagon Company, however, pays 10 per cent., with a bonus of 1} 
per cent. free of income tax. The North Central Railway Wagon 
Company has made a profit of £9240 during the past year, out of 
which the “usual” dividend of 10 per cent. is recommended, with 
a bonus of 4 per cent. free of tax. Several of the local banks have 
also issued their reports, the dividends being as under:—Sheffield 

3anking Company, 17 per cent.; the Bradford Banking Company, 
10 per cent.; Leeds bed, County Bank, 9 per cent.; and the Bank 
of Leeds, Limited, 7 per cent. for the year. 

There have not been many transactions of importance in any 
descriptions of pig iron, but I hear of several pretty good negotia- 
tions for foundry pig on local account. Cleveland brands are 
held at about the following rates, delivered in this district :— 
No. 1, foundry, 71s.; No. 2, foundry, 67s. 6d.; No. 3, 66s. ; 
No. 4, 63s. ; No. 4, forge grey, 63s. ; No. 5, forge mottled, 61s. 6d. ; 
No. 6, forge white, 59s. ; refined metal, 81s. ; Kentledge, 69s, 6d. ; 
and cinder pig, 50s. per ton. 

Transactions in hematite pig iron are on a very limited scale, in 
consequence of the continued great depression in the Bessemer steel 
and steel rail trades. Quotations are nominally about the follow- 
ing :—Millom Bessemer, No. 1, 95s. ; No. 2, 92s. 6d. ; and No. 3, 
90s. ; ordinary No. 3, 90s.; No. 4, 87s. 6d.; No. 5, 87s. 6d. ; 
mottled, 105s. ; and white, 105s., on four months’ terms. Maryport 
hematite, No. 1, 95s.; No. 2, 95s.; No. 3, 95s.; No. 4, 90s. ; 
No. 5, M and W, 90s. ; Bessemer, No. 1, 100s.; No. 2, 97s. 6d. ; 
and No. 3, 95s., with the usual allowance for prompt cash. 

As —_, in my last week’s communication, the Ist of the 
month has brought several alterations in the price of fuel, most of 
the changes being in a downward direction, The South Yorkshire 
Steam Coalowners’ Association held an adjourned meeting at 
Barnsley on Tuesday last, and arrived at the determination to 
lower the price of local steam coal—which is, I hardly need remark, 
about the finest in the kingdom—sixpence per ton, that is, from 
12s. 6d. to 12s, This, I am informed, only applies to the cases of 
large buycrs, and is not intended to disturb the quotations in the 
ordinary courses of the trade. In slack coal several of the colliery 
proprietors have reduced prices by 6d., 1s., and 1s, 3d. per ton, 
owing to the full supply and poor demand. House coal is in some 
instances ls, and 1s, 3d. per ton easier. The Sheffield Coal Company’s 
revised prices are these: Picked coal, 17s. 6d.; best ee ilkstone, 
16s.; screened Silkstone nuts, 8s. 6d.; screened seconds, 11s. 6d.; 
coke breeze, 11s. ; hard melting coke, washed, 18s.; unscreened slack, 
3s., all per ton of 21 cwt, at the pit mouth. These 8 give an 
advance of 6d. on picked coal, and a reduction of 6d. per ton on 
some other qualities. It also appears to be a fact that one or two 
firms who advanced their F sonny 2s. 6d. per ton about Christmas 
have thought fit to bring down their quotations to the level pre- 
vailing prior to that period. There are at present no indications 
of any reductions in the charges for soft coke of North-country 
production for steel melting purposes, contrary to the expectations 
of many of the cast steel manufacturers, who would be greatly 
benefited by any real change in this direction. It may be men- 
tioned in this connection, that some of the best steel houses are 
again complaining of a paucity of orders, those now on the 
books being barely sufficient to give their workmen three 


,and a-half, or from that to four days per week. Some 
| of the rollers are only being employed on four and five ‘ turns” 
weekly, the melters being in a very little. better ition. 
It should, nevertheless, be stated that although the American and 
European demand is ee gr ng quiet, there is a better tone in 
the home markets, many of the Birmingham and Sheffield tool 
manufacturers having just sent in their requirements for steel 
suited for the various classes of goods they produce. Sheet steel 
for penmaking pu s is in steady request, being, as a matter of 
course, almost wholly produced for Birmingham consumption, with 
a few American orders now and then. It is also reported that cast 
steel ship plates are likely to be numbered amo the thi 
which are in current use, and that a development of this branch is 
not unlikely to be brought about very shortly. There is under- 
stood to be a fairly good oe of special steel for rifles, bayonets, 
and general ordnance, mainly for our own Government establish- 
ments. Steel wire is not much sought after, except for being made 
into colliery winding ropes and steam ploughing tackle by the 
| leading firms engaged in the latter branch of trade. 














NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE prices which have prevailed in the Glasgow warrant market 
have been slightly under those of the previous week, and only a 
limited business has been done. <A few tra tions were effected 
on Friday morning at 73s. 9d. cash, but nothing was done in the 
afternoon, on account of holders keeping firmly for a rise. On 
| Monday there was a small business at 74s. and 74s, 3d., but on 
| Tuesday the market was easier, with business at 73s. 9d. and 
| 73s. 6d. cash. There were 395 tons of pigs sent out of store on 
Monday, leaving the quantity of stocks in Connal’s stores on Tues- 
| day morning at 33,082 tons. 

Very little alteration has occurred since last week in the prices 
of the principal makers’ brands, which are as follows :—Gartsherrie, 
No. 1, 90s.; No. 3, 77s.; Coltness, No. 1, 92s. 6d.; No. 3, 77s.; 
Summerlee, No. 1, 90s.; No. 3, 77s.; Langloan, No. 1, 92s. 6d.; 
No. 3, 76s.; Govan, No. 1, 763.; No. 3, 74s.; Calder, No. 1, 90s.; 
No. 3, 76s. 6d.; Shotts, No. 1, 87s. 6d.; No. 3, 77s. 6d.; Carn- 
broe, No. 1, 85s.; No. 3, 76s.; Monkland, No. 1, 76s.; No. 3, 74s.; 
Clyde, No. 1, 76s.; No. 3, 74s.; Glengarnock, No. 1, 87s. 6d.; 

No. 3, 77s.; Eglinton, No. 1, 77s.; No. 3, 75s.; Dalmellington, 
| No. 1, 79s.; No. 3, 75s.; Kinneil, No. 1, 82s. 6d.; No. 3, 74s.; 
| Carron, No. 1, 80s.; No. 3, 75s. 

The shipments of pig iron last week were unusually heavy, having 
amounted to 10,988 tons, being 5353 more than in the correspond- 
ing week of 1874. The imports of Middlesbrough pigs at 
Grangemouth for the week were 2110 tons, an increase of 210 over 
those of the corresponding week of last year. 

There is a continued scarcity of work in the manufactured iron 
trade, and prices again incline downwards. A considerable 
quantity of iron manufactures were exported from the Clyde during 
the week. 

The very unsettled state of affairs in many of the mining dis- 
tricts of England has had the effect of imparting a more active 
| tone to our coal markets ; but the supplies being as yet practically 
inexhaustive, prices will probably remain for some time without 
| much alteration. An attempt was made last week to effect a 
| slight increase on the prices of shipping and house coal, but it may 
be said to have been a failure. The present prices are—House 
coal, 9s. to 14s.; steam, 10s. 3d. to 12s, 6d.; smithy, 17s.; Wishaw 
main, 8s. 6d. to 9s. 6d.; and splint, 9s, 6d. to 10s. 6d. During 
last week, 15,000 tons were expurted abroad. In the eastern 
mining districts the demand is steady, but the means of transit 
are defective. A fairly good shipping trade is being done from the 
ports on the east coast. 

Nothing new has transpired among the miners, except that Mr. 
Macdonald, M.P., has several times addressed meetings, urging 
upon the men the benefits of union, co-operation, and arbitration. 
There is now no mention of any movement for advanced wages, 

Mr. James Steel, who was recently for some years a member of 
the Glasgow Town Council, has just had a new air brake tried on 
the Caledonian Railway. The invention is termed the ‘ Disruption 
brake,” because, unlike most other air brakes, the brakes are 
applied by the withdrawal of a portion of the air. A number of 
gentlemen of engineering and practical experience were present at 
the trials, which were pronounced very successful. 

For some weeks an agitation, which had its origin in the recent 
high rate of mortality, has been going on in Glasgow with the 
object of having better houses provided for the working classes. 
The movement is about to assume a tangible shape, as a meeting 
has been held at which it was resolved to form a limited liability 
company to carry out the object. References were made to the 
success which had attended the Shaftesbury Park scheme, and a 
committee was appointed to promote the enterprise. 

About 2000 workers in the employment of the Glasgow Jute 
Company have come out on strike against a small reduction in 
their wages, and the works have been at a standstill for upwards of 
a week, The ironmoulders in the employment of the shipbuilding 
firms at Greenock have struck work in consequence of the em- 
ployers insisting on }d. per hour reduction, and fortnightly instead 
of weekly pays. The trade is very slack at that port. 

The fifteenth annual meeting of the shareholders of the Glasgow 
Caradon Consolidated Copper Mining Company, Limited, was held 
in Glasgow on Monday, when Mr, Archibald Arrol, the chairman, 
stated that for the first sale of ore this year £500 more had been 
obtained than for the same quantity last year. With wages and 
prices of coal more reasonable than they had been of late, they 
anticipated that this year would be a prosperous one for the share- 
holders, The en oy A would require to expend fully £2000 in 
making a new shaft; but if they continued to go on as they had 
done during the past month, they would be able to pay as good a 
dividend as a It was agreed to declare a second dividend 
for the past year of 74 per cent., in addition to one of 5 per cent. 
already paid. 

It is reported in Glasgow that Dr. James Robertson, mining 
engineer, Renfrew, who was appointed some nine months ago to 
make a geological survey of the Island of Borneo, has discovered a 
most extensive and regular formation of coal and ironstone, one of 
the coal seams being proved continuous for miles, of good quality, 
from 4ft. to 5ft. in thickness, and will be easily wrought. 

It is stated that the North British Railway Company have 
entered into an agreement to work thenew Wigtownshire Railwa 
between Newton-Stewart and Wigtown, and that on the Ist Marc 
the line will be opened for traffic. 

Messrs. Seath and Co., shipbuilders, Rutherglen, are now en- 
gaged constructing a fine new steamer, to be named the Windsor 
Castle, for the Lochgoil and Lochlo: Steamboat Company ; 
and Messrs. Henderson, Brothers, of "eae, are building a 
new river steamer for the owners of the Sultan and Sultana. 
Both vessels will be fitted up with the latest improvements, 
including boat-lowering apparatus. The work of building the 
two new 18-gun ironclads, the contracts for which were re- 
cently received from Government by Messrs. John Elder and 
Co., and Messrs. Napier and Sons, of Glasgow, has now been com- 
menced, the keels having been laid down, The keels are of great 
weight, and are each 280ft. in length. The new vessels are to be 
named the Northampton and the Nelson, and will be each 5000 
tons. Messrs. Napier and Sons, have now almost completed four 
gunboats for the British Navy, which were launched a few months 
ago, and they will soon be ready to leave the Clyde. 























WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
THE blow has at length fallen upon the industrial communities 
of Wales, and at the time I write there must be from 70,000 to 
80,000 men thrown out of work. This is due to the action of the 








“lock-out,” which is now established from Newport to Rhymney, 


from Merthyr to the A valleys, and from one end of the 
Rhondda Valley to the other. Here and there may be met with a 
small ironworks or a colliery at work, and at all such places the 
number of hands employed there is far in excess of the require- 
ment on ordi occasions. Of course at present there is such a 
demand for coal at the few collieries not in the Association that in 
every case there isa night and day shift, and the coal turned out is 
not only double inquantity, but at present the indication is towards 
double the price also. 

The decision of the Coalowners’ Organisation, which represents 
about seventy members, was given on Friday last at the Royal, 
Cardiff, and with the 1st of February the resolution to lock out all 
collieries came into force. It has been rumoured that if the colliers 
allowed the lock-out to be established that a return to work at a 
reduction of 10 per cent. would not be possible. I have not heard 
this confirmed, and shall continue to entertain the idea and the 
— that if the men give way during this month no additional 

uction will be enforced. 

Themen are beginging to fight their battle warily, and show no 
signs of yielding. One of their plans is stated to be to throw 
themselves en masse upon the unions—poor law—and claim to be 
admitted as inmates, or get relief as outdoor paupers. This, if 
carried out, will throw an intolerable burden upon the public and 
lead to acrisis. Wherever practicable they are helping one another, 
and it is understood that Mr. Halliday has succeeded in getting 

apace of support from the trades union societies, but this cannot 
much, 

It isa most unfortunate thing that no mode presents itself of 
settling the disagreement, for after all the real matter at issue 
appears to resolve itself into a nutshell. The masters maintain, 
and with justice, that the fall in the price of coal necessitates a 
reduction. The colliers say: “‘ We believe you are right, but give us 
some proof, and we will resist no longer.’i Here comes the dead 
lock, and this state of things may last three months, and im- 
poverish all Wales. 

It is quite pitiable to see to what a condition of things trade is 
brought already. On the Taff Vale Railway men are working four 
and a-quarter days, and this is likely to be lessened. Scareely a 
fourth of the locomotives are out, and, should the strike continue, 
this will be much lessened. 

At Pentyrch Ironworks the reduction of 10 per cent. has been 
accepted, and all is going on briskly. This is one of the few 
where any business is done, for as regards Dowlais, Plymouth, and 
Cyfarthfa, the stoppage of the colliers has led to the blowing out 
of all the furnaces, and a total blankness at each is simply a 
question of a few hours, 








PRICES CURRENT OF METALS AND OILS. 



































































































1875. | 1875. 
Tron (continued)— 

Castings—Large— 4en4a2£58 4. Pig in Yorkshire— 48a £824 
Birmingham 910 0..1810 0 No.1.. 319 6.000 
Cleveland .... 7ly v.28 0 O No.2.. 317 0..0 00 

8 00..910 0 03.. 360.380 
910 0..1810 0 Pipes in Glasgow......| 6 0 0..7 0 U 
70°..900 Plates in Glasgow ....| 815 0..10 5 0 
000.008 Yorkshire ......}1315 0..% 0 0 
8 0 0..l0 6 0 il 

Cleveland ........ 700.750 

Birmingaa' 1010 0..9410 0 Glasgow.......... | 715 0..8 5 0 

Cleveland .. 10 0 0..15 0 © 8. Yorkshire, Steel| 910 0..l0 5 0 

Lancashire ll oO 0..13 0 0 Do. Iron} 710 0..715 0 

3 re.. lo 10 0..%10 0 Wales . .... 700.750 

Scotland .. 2 0 :0..15 0 0 Rails—Olu— 

yales ... 00 0..0 0 0 Cleveland ........] 4 0 0..410 0 
Yorkshire .. 13 0 0..200 0 0 Staffordshire...... 000.0080 
Yorkshire ...... 55 0..515 0 

0 0..91 0 0 Railway Chairs— rs 
0 0..%3 0 6 Glasgow ..........] 5 5 0..515 0 
0 0 0..92 0 0 Refined metal ........] 4 0 0..4 2 6 
. 0 0..1030 0 Do. in Waies ....| 7 0 0..8 0 0 

Chiti Bars.....5...-+. | 8310 ©..87 © ¢ Sheets, single, in— 

Do. refinedingot..| 0 0 0..0 0 ¢ Cleveland . 0..1115 0 
Sheet ... oe ce-eeeees |95 O 0..1000 0 Lon eon 0..14 « 
Spanish Cake ......06| 0 0 0.0 0 0 Sta ffords! 0.317 Ov 
iohe— Wales .....0006 0..14 0 0 
Cleveland ......++.56. | 014 0..17 0 6 Yorkshire........ 0..15 0 Oo 
Derbyshire O18 ©...0 O Of] Lard .....ccccececeene 0.0 08 
Wales ...- 013 0. 0 0 O}| Lead, per ton— 

Sheffi ld .. wee] O18 O10 0 Pig, Fureien.......... q 0..2210 0 

Couls, best, per ton— English, W.B........ | 2 0..24 10 6 
Birmingham . | 015 0..019 © Ober brands .., 0..2310 0 
Cleveland .... 060.08 6 Red or minium . 0..2510 © 
Derbyshire — dhect, milled .... 0.2 00 

Best ordinary ....| @13 0..016 0 Blot, patent... = 0..:7 0 0 

Converting . 012 6.0 00 White, dry .......... : 0.00080 

Other sorts 01) 0..014 0 Ground inoil ....]| 0 0 0-.0 0 0 

Slack . 0 3 6..0 5 || Oils, per tun— 

Glasgow .. 019 0..013 0|| Seal, Pate 35 0 0..0 0 0 

Lancashire— Bro 3 0 0..59 0 0 
Engine 010 6..0T1 6 320 «0..34 0 0 
Furnace 011 0..0 0 O}| Linsee + {2310 0..0 0 0 
House vls 0..018 0 Olive, Gallipoli ...... 000.000 

London— Syanish ..........}4310 0.000 
Best .. wee tke 2's Piles ccccceccecccccse 3 00..0006 
Othersoris ......]| 0 196..1 1 6 Rangoon Engine (C. 

South Yorkshire— Price & Co.'s), p. gail.| © 3 6..0 00 
Best ordinary 013 0..016 0 Rape ecd, English pale | 3215 0..0 0 © 
Convertin 018 0..0 00 Brown ... -/315 0..0 0 0 
Slack 03 0..0 5 © 330 0..54 0 0 

Wales.... 000.000 000..0 @0 
Steam 012 0..015 6} Sperm, body..........] 0 0 0.0 0 0 
House 013 6..015 0 Whale, South Sea, pale | 36 0 0..0 0 0 

Iron— re seveeeee [76 @ 0.28 0 0 
Angle in Glasgow ....| 910 0..0 0 0 E. -|3 00. 0080 
Bar, Welsh,in London| 9 0 0.. 910 0 ./ 310 0..35 0 0 

Glasgow... sseeeeee| 9 O O.-18 0 0 21 0..0 080 

Staffurdshire ....| 9 2 6..11 12 6 || Spelter, per ton— 

Waites, bars ......| 9 5 0..0 0 0 Silesian ......+.0e0.4. | 2210 0..2310 0 

Do.,common ....] 8 5 0.. 810 0 English, V.aunds.....| 0 0 0..0 0 0 
Yorksture best........ ll 0 0.13 0 O}| Steel— 

Common 20.6000 90 0..10 0 0 Bessemer, rough ...... 810 0..9 5 6 
Cleveland Do., manufactured....| 9 5 0..°1 0 0 

Angle and bulb ..| 817 6..9 0 6 Do., cast Sheffield ./20 0 0. 0 0 

Boiler plates..... | 10 5 0..1010 0 Do,, best, do. ..,.....}30 0 0..55 0 0 

Cableiron.. .....]11 0 0..11 5 0 Do., spring .... .|18 00.8 00 

Nailrods ........| 910 0..10 0 0 Swedish keg......|19 0 0..1910 0 

Rivet iron ll 0 0..11 5 6 erescccrece-ceee | SS 0 0..28 0 0 

Ship plaies ...... 910 0.915 0 St. Petersburg, YC new | 43.10 0..0 0 0 
Cleveland,common ..| 8 0 0.. 810 0 Db ccccccccccceces@ 9 OO 6 @ 

Best ..... + | 810 0..9 00 

best. 0..10 0 0 .|98 0 0..99 0 0 

Puddied . ee 0..510 0 we [99 0 0..0 0 0 
Hoops, first quality— rs... cues [99 0 0..0 0 0 

Birmingham ....}11 0 0..213 0 0 Refined, in blocks} 1000 0..0 0 0 

Cleveland . ll 0 0..12 0 0 Straits, fine—cash .... | 9110 0..93 0 0 

London ... 0..1210 0 For arrival ......| 91 0 0..92 0 0 

Staffordshire. . 0..1110 © || Tinplates, per box, 135 

Wals ... 0..12 0 0 sheets— 

Yorkshire 0..14 00 
Nailvods . 5 0..1015 0 0..112 0 

Glaszo" 00.000 0.000 

Swedish 17 0 0..18 0 0 0.200 

Yorkshire........ 12 0 0..13-0 0 0.000 
Pig in Cleveland— 

Nal ..cccccceces 35 0..000 

No 2 32 6..0 00 

No3 218 0.3 00 6..110 0 

No.4 215 0..217 6 0..118 0 

M.. 212 6..2314 0 0..116 0 

WW iscseeee 212 0.000 0.000 
Pisin Wales . 5 0 0..610 0 i-- 0 089 
Pig in Scotland ; 0..31 0 0 

No.1 ...cccceceee | 3°S 6.0 0 0 5 oe 0 0..14 0 0 

NO. 3 sc ccseseceee | 313 01. O O O || Manufactured Iron .... Prices nominal. 

PRICES CURRENT OF TIMBER. 
1875. | 1874. 1875. | 1874. 

Per Load. £25128 £ 8, Per Load. 2£e2 4284/28. £24 

Teak ..++0+++-+eee.2h 0 13 10/13 O 14 10]/ Canada, Spruce,ist..10 0 1110/13 0 0 0 

Quebec, red pine .. 310 6 10] 310 5 10 Do. 2nd 8 5 9910/1110 0 0 

Yellow pine... 4 0 6101/3 2 6 O seus 5 910/11 10 0 0 

Pitch pine .. 315 6 i] 4 0 416|] New Brunswick....8 0 910/11 0 0 0 
Quebec, oak. «+708 018 09 Archangel, yellow ..12 0 1610)13 0 16 10 

Birch + 410 6 015 06 Petersburg do......13 10 15 0/13 10 15 lw 

Elm 510 6 0/715 8 tesereeeee 9 01310}10 013 10 

Ash +» 510 6 515 © 610|| Memel and DantsicO 0 0 0 00 
Dantsic& Memeloak 5 0 8 0/5 © 8 10|| Gothenburg, yel. ..11 012 0/10 1013 6 

Fir.. -3 0 510/310 5 0 White ...... 9 101010)10 09 1010 

+» 2 5 215] 215 8 5/|Geffe, yellow ......0 0 0 0) 0 0 00 

810 4°)40465 best....13 0 1410/12 0 1310 

-3 5 915/210 3 3 N y «+. 9 @1110/123 01810 

415 6 ©} 410 6 15)| Battens,allsorts...7 010 0} 9101110 

410 6 0/410 6 bds.,sq.oflin.s d. ad.) od. od 

¥ -4 0610/4 0 61 1st yellow........14 617 6)14 615 0 
000 0/000 1st white +13 614 6/12 013 0 

01 +s» 9 0123 0} 9 018 2nd quality -.12 615 0/12 013 6 
St 30 510 fi ou Quebec pi Md ‘oT 0 165 0 107 © 

> rg 8 0 0 ipe oe 0 0 

per C. 12ft. by 3ft, 9in. +++-18 019 0/28 0630 0 
Quebec, Pine, Ist ..20 0 24 0/98 024 0|} Baltic crown pipe 235 0 255 v | 280 0 300 

2nd +13 014 0/15 016 ¢ Brack ...0+. 180 0 195 0| 240 0 300 

Srd.. + 9 O11 @1ll913 oO 
































BALANCED VALVES IN LOCOMOTIVES. 

Many and varying estimates have been made concern- 
ing the power wasted in overcoming the friction of slide 
valves, and probably on no subject has there been a greater 
diversity of opinion. It has been assumed on the one 
hand that as much as one-fourth of the power of an engine 
is thus wasted, and those who hold this doctrine point 
triumphantly to broken and bent valve spindles as so 
many proofs that they are right, and that their judgment 
is sound; others maintain that the loss of power is nominal, 
and they adduce as evidence that they are right, link 
motions and eccentrics which have run for years almost 
without wear. The truth is, that neither party accurately 
— the facts. It is not to be disputed that slide 
valves do work with a good deal of friction, and so waste 
power when unbalanced; but it is quite certain that they 
can never waste one-fourth of the whole force of an engine. 
Scores of balanced valves are in the market now, or have 
been, and many of the systems of balancing, or taking off 
the pressure from the backs of the valves, have been 
adopted with success in marine and stationary engines, 
but none appear to have given satisfactory results with 
locomotives. 

In this country there is, unfortunately, not so complete 
and thorough an interchange of ideas among locomotive 
superintendents as is desirable, and matters are not much 
better in the United States. There, however, exists the 
Master Mechanics’ Association, and that society appears to 
be doing really good work, by appointing committees to 
investigate certain questions fos obtain answers from 
various railroads concerning the experience of the locomo- 
tive superintendents. One of the most recent subjects dis- 
cussed has been the efliciency of various systems of balanced 
slide valves as applied to locomotive engines. The results 
of the inquiry are instructive. Fourteen locomotive super- 
intendents have replied to the questions of the Valve Gear 
Committee. These replies go, on the whole, to show that no 
satisfactory valve has yet been produced, and that nothing 
is better than the ordinary slide valve. Some of the valves 
tried are well known, others but little known in this 
country. The evidence concerning them is easily sum- 
marised; thus Mr. Hayes, of the Flint and Pere 
Marquette Railway, tried Richardson’s valve, which he ran 
for two months or about 5000 miles. The valve seats 
were in good condition, but the valve leaked badly and 
was removed, The ordinary valves spared the seats just 
as much in running the same distance. Mr. Taylor, of 
the Old Colony Railway, tried no fewer than five varieties 
of balanced valves, and pronounces them all worthless. 
Mr. Thompson, of the Eastern Railroad, has used Adams’ 
valves—well known in this country—with good results. 
The ordinary slide valves in his engines required repairing 
after 45,000 miles; the Adams’ valve ran 66,000 miles. 
On the Terre Haut and Indianapolis line, balanced valves 
have been tried with a moderate amount of success, In 
the course of the discussion which followed the presenta- 
tion of the report, it became apparent that the general 
current of opinion was against balanced valves, because 
they gave no advantage with the increased cost and 
complication, 

It is certain that when large valves are used, as in 
marine engines, some arrangement must of necessity be 
adopted to take the pressure off the back, and it can hardly 
be Teed that if a satisfactory device could be employed 
with locomotives a decided advantage would be gained; 
but the device has yet to be obtained, and a wide field for 
invention still remains unexplored. As regards saving of 
power, the question may resolve itself into a matter of 
economy of fuel. Now, all the evidence obtained in 
America goes to show that no saving of fuel whatever is 
realised by even the best balanced valves tried. But the 
question may be regarded from a totally different point of 
view. A balanced valve renders the handling of an engine 
easy, and saves wear and tear, not only in the valve and 
cylinder faces, but throughout the entire valve motion. 
Some of the American locomotive superintendents stated 
that with balanced valves the reduction of friction was so 
great that the reversing lever would remain in any posi- 
tion in which it was placed, although the detent was not in 
a notch in the sector. But there was also testimony to 
show that the valves which worked thus easily were all 
liable to blow through, and that some of them blew so 
badly that their use actually increased the consumption of 
steam. It does not appear that any of the speakers were 
acquainted with Beattie’s valve, as used on our own South- 
Western Railway with great success; but this can hardly 
be calle | a balanced valve, closely resembling, as it does in 
practice, the old “long D” rome fm Watt. One proposal 
came out during the discussion which is well worth atten- 
tion. It is that valves and seats should have chilled faces. 
It does not appear to us that any difficulty would be met 
with in carrying out this system of construction. It is 
eminently simple, and the excessive hardness of a chilled 
surface is well known. The experience of one of the 
speakers is worth notice. Mr. Jackman, of the Chicago, 
Alton, and St. Louis line, tried a device which we shall 
allow him to describe in his own words :— 

“We are using now, on three or four engines, another 
thing, and I want to state what it is so that every one 
can take advantage of it. We plane out a groove on the 
bearing surface of the valve of, say, jin. in width, by 
almost the length of the valve, leaving the ends inside, 
then drill a little hole jin. at each end down into that place 
and put the valve in. The first time I tried that was four 
months ago, I think. When the engine went out from the 
shop the man who took her out says, ‘She blows ; I think 
we shall have to take these valves out and replace them.’ 
So I had a new set of valves, all fitted exactly every way, 
so as to just lift the cover off and replace those we had 
grooved out with the others. After that I let the man run 
her on passenger trains. I put the air brake on her and 
put her into the hands of one of our very good runners, 
and ran a passenger train between Bloomington and 
Chicago—one of our heavy trains—and after he had run 
her two or three times he came to me and said, ‘ What in 
the world did you do to the valves of that engine? I 
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used to run that engine before you put her in order on a | 


freight, and she is an entirely different engine now ; what 
did you do to the valves? I said we did not do anything. 
‘Why certainly you have done something, for the engine 
don’t handle as she used to handle.’ Then I told him just 
what we had done—that we had cut those grooves, and he 
said the engine handled a great deal better and a great 
deal easier. He had run the engine previously a great 
deal, and he discovered it without knowing anything about 
what had been done, so that I rather came to the conclu- 
sion that there was really some merit in those grooves. 
The only difficulty there can be in it is this. At a certain 
yoint you may have what steam will blow through this 
tin. hole down into the steam port. That vp | be a dis- 
advantage, but there is only a certain time during the 
stroke of the engine that that can take place. During the 
other part of the stroke you have what steam goes threugh, 
and from this #in. by I4in. or 15in. port, to lift up on 
the valve and take that much weight off the surface. I 


wanted to state this fact, and state what this engineer said | 
On the strength of that experience I have put | 


about it. 
the same thing into three or four engines since with pretty 
good results. It has not been more than four months since 
the experiment began, so I cannot tell you what the 
result will be finally, but I simply suggest it to the Con- 
vention. It is a simple, easy thing to try, and any one can 
try it, for I do not think there is any patent on it.” 

It is not very easy to see why this groove gave good 
results, and we must rest content with Mr. Jackman’s 
verdict. In our opinion, balancing valves will scarcely 
accomplish the required end in the case of locomotives; 
and inventors would do well to devote their attention to 
the production of some species of piston valve which will 
accomplish what is required. To produce such a valve 
under the conditions is not an easy task, but the success 
which has attended Mr. Beattie in dealing with outside 
cylinder engines may serve to stimulate others to grapple 
with engines with inside cylinders. 








SOCIETY OF ENGINEERS. 
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I cANNOT conclude my résumé of ourown affairs without a passing 
tribute to the memories of those of our members of whom we have 
been deprived by death during the past year. These were Mr. 
Henry Dircks, Mr. William Martley, Mr. Robert Broad, Mr. James 
B. Green, Lieutenant Bigsby, RK. E., and Sir William Fairbairn,F.R.S., 
whose deaths occurred in the order in which I have mentioned their 
names. Mr. Dircks will be long and well remembered in connec- 
tion with his contributions to the literature of the profession and 
of science generally, his latest and chief work being ‘* The Life of 
the Marquis of Worcester.” Of a keen and observant mind, and a 
kindly and genial temperament, his death could not fail to prove a 
source of regret to all who had the pleasure of his acquaintance. 
Mr. Martley was the locomotive superintendent of the London, 
Chatham, and Dover Railway Company, and although, owing to his 
pressing duties, he was rarely able to be present at our meetings, he 
nevertheless always evinced an active interest in the Society. On 
the occasion of our visit to the locomotive works of his company in 
1873 this interest was manifested in a very practical manner, 
namely, by arranging that work, of interest to our members, should 
be in course of execution in every department of the works. Mr. 
Robert Broad was for many years the proprietor of the Horsley 
Ironworks, and carried out heavy iron work contracts, particularly 
for railways, both English and foreign. Some of the work con- 
structed by him was for India, and he had a high reputation for 
carrying out his contracts in a satisfactory manner. Mr. James B. 
Green was an engineer in practice in Dorsetshire, and only attended 
our meetings and joined our vacation trips occasionally. His presence 
was, however, always rendered welcome by the geniality of his 
nature and the practical character of his mind. Lieutenant Gordon 
Bigsby was a very promising young engineer officer, who had already 
seen foreign service, and was on his way abroad for further duty 
when death overtook him. 
honoured name of Sir William Fairbairn. Born of parents occupy- 
ing a comparatively humble position in life, and with a neglected 
education, he nevertheless, by his own perseverance and untiring 
industry, raised himself to the highest eminence in our profession. 
His mechanical tastes showed themselves at the age of twelve 
years in the construction of a small carriage, in which he used to 
draw about his younger brother Peter, afterwards Sir Peter Fair- 
bairn, and Mayor of Leeds. Attheage of fourteen Sir William was 
working on the construction of a bridge at Kelso, and at sixteen he 
was articled to the Percy Main Colliery Company, where his father 
was manager. Here he worked during the day in the engineering 
department and studied in the evening, each evening of the week 
being apportioned to a special branch of education. At the age of 
twenty-one he came to London, but, being disappointed of work, 
went to Cheshunt, where he obtained a job as a millwright. In a 
few weeks he returned to London and obtained work first at 
Grundy’s rope factory at Shadwell, and afterwards with Mr. Penn, 
at Greenwich. At the end of two years he visited the provinces, 
oes himself by work, finally settling down as a working 
millwright under Mr. Adam Parkinson, After a few years he com- 
menced business on his own account, and in time entered into a 
partnership with Mr. James Lillie, which extended over fifteen 
years. By slow but sure degrees he rose into a position of inde- 
pendence and of eminence asa maker of machinery. He originated 
many important improvements in millwork, which was his spe- 
ciality, introducing in his practice, amongst other things, the cir- 
cular half-lap couplings ol the use of high speeds for transmitting 
shafts. His attention was also turned to the substitution of iron 
for wood in mill machinery and in the hulls of ships, and in 1831 he 
built a small iron vessel at his works in Manchester, which was 
conveyed through the streets to the Irwell, and thence proceeded to 
sea. The successful results of this experimental vessel—one of the 
first iron ships ever made—led to the establishment by Sir William 
in 1835 of the well known works at Millwall, where during his 
occupancy of fourteen years he built about 120 ships, some of 2000 
tons burthen. Of the part he took in the designing and construc- 
tion of the Britannia and Conway tubular bridges I need not here 
stay to speak, nor need I do more than allude, in passing, to his 
connection with the Manchester Steam Users’ Association, the for- 
mation of which useful society was mainly due to Sir William. He 
was a member of the Institution of Civil Engineers, president of 
the Institution of Mechanical Engineers in 1855, a fellow of the 
Royal Society, an honorary member of our own society, of the 
Institution of Engineers in Scotland, and of other cognate associa- 
tions at home and abroad. He greatly enriched the literature of 
the profession, and has left behind him lasting records of his 
genius, and a name and reputation akike honourable and honoured. 

Quitting themes which are of more immediate interest to us as 
members of this society, let me now turn to those subjects which 
are of importance to us as members of the engineering profession. 
And here let me express a hope that, in passing in review before 
you such professional matters as have occurred during the past year 
and are worthy of notice, I may not prove uninteresting nor be 
considered to have occupied your time unprofitably. 

Considering that my professional pursuits are directly identified 
with our railway systems, it will not be inappropriate if I com- 
mence my general observations with a few remarks upon that 


Last on our death roll comes the | 


special subject. From the report of Captain Tyler on railways for 
the year 1873, it appears that, at the end of that year, there were 
16,082 miles of railway open for traffic in the United Kingdom. 
Of that mileage nearly three-fourths were in England, rather more 
than ene + in Ireland, and over one-seventh in Scotland. 7395 
miles, or nearly half of the whole length, was laid with a single line 
only, indicating at once a dangerous incompleteness but too pain- 
fully manifested in the Thorpe accident. Moreover, many districts 
are still in need of railway accommodation, and although during the 
»revious four sessions of Parliament a number of branch lines and 
eeders had been sanctioned, there still remained 1800 miles un- 
constructed. Up to the end of 1873 over sixteen thousand miles 
of line were completed ata total cost of £588,320,308, or an average 
of £36,574 per mile. The earnings in 1873 yielded an average 
interest of 4°35 per cent. on the total capital. The nger 
| receipts amounted to £23,853,892 and the goods to £31,821,529, 
| making a total of £55,675,421, The passenger receipts exhibit a 
| remarkable feature. During the four years 1870-1873 the receipts 
| from first-class passengers increased about 11 per cent., those from 
second-clase passengers decreased over 1% per cent., while those 
from third-class passengers increased upwards of 57 per cent. In 
the same period the receipts from the conveyance of goods increased 
32 per cent. The carriage of minerals alone yielded about two-fifths 
of the revenue produced by goods of all kinds. The sum expended 
in 1873 for working and maintenance was £30,060,112, and the 
| total receipts having been £55,675,421 as before stated, the net 
profit remaining was £25,615,309, thus showing that the working 
| expenses amounted to 54 per cent. of the gross receipts. The pro- 
portion of working expenses to receipts in 1871 was 48 per cent., 
and in 1872 it was 50 per cent. The large increase in the expenses 
in 1873 was due to the exceptionally high prices of coal and iron 
and the great advance in wages in that year; but these prices 
having since fallen, the working expenses for the subsequent year 
will doubtless show a corresponding reduction. 
| Several incidents of interest in connection with the development 
of the railway system have taken place during the past 
year. Early in January Lord Kibblesdale cut the first sod 
of a new line of railway, which is to shorten the distance 
between London and Scotland by thirty-two miles, It is a loop 
line in connection with the Lancashire and Yorkshire system, com- 
mencing at Chatburn and extending to Hellifield. About thesame 
time the Ross and Monmouth Railway was officially passed for 
traftic by the Board of Trade. In the early part of the same month 
the first railway constructed on account of the National Argentine 
Government was opened for traffic. This was the Rio Cuarto line, 
which was well and cheaply made by English contractors, The 
line is of great advantage to the interior of the Argentine Republic. 
On the 1st of February the new station of the Manchester, Shef- 
| field, and Lincolnshire Railway at Rotherham was opened for pas- 
senger traffic. It is constructed of stone, and is plainly but com- 
modiously designed, comprising all the offices and waiting-rooms 
usually found at good railway stations. The platform is 500ft. in 
length, and is covered by a glass roof carried on iron columns. In 

March the Holborn Viaduct station of the London, Chatham, and 

Dover Railway was opened. Long previously to that event the 

Ludgate-hill station had been over-taxed in all its departments. 

The line was therefore carried forward from Ludgate to the level 
of the Holborn Valley Viaduct, thus affording accommodation 
from most parts of London into the heart of the City. Like the 
other stations on this line, it is particularly neat and well-finished, 
There are four platforms, each over 400ft. in length, giving access 
to six trains at the same time. Beneath the high level station 
which leads on to the Holborn Viaduct there is a low-level ter- 
minus. Some idea of the extent of these works andthe difticulty 
of carrying them out may be afforded by the fact that more than 
ten millions of bricks were used, that the work of construction was 
carried on underneath the Viaduct itself, and that one line of rail- 
way passes over another, and both under the Viaduct. The Hol- 

| born station, in fact, forms a good example of modern engineering. 
About the same time that the opening of the Holborn station 
took place the news reached us of the opening of the North-Eastern 

| Railway of Victoria to the Murray River. This railway, which is 
the longest main trunk line in that colony, forms a great portion 
of the main line which must ultimately unite Melbourne with 
| Sidney. The total distance between the two cities by this route 
will be 506 miles. The length of the Victorian line from Melbourne 
to the Murray is 187 miles, and New South Wales has already 
| completed a line of the best and most substantial description from 

Sidney to Goulburn, a distance of 120 miles, so that there is 
| only a railway gap of about 200 miles between the two cities. 
| The North-Eastern of Victoria by reaching the Murray was 
opened to Wodonga, and the immediate effect was a large 
increase of traftic between Melbourne and an important portion of 
| Kiverina. Ox the 14th of April the Porto Alegre and New 
Hamburgh (Brazilian) Railway was opened. An interesting fact 
in connection with this event is that the province which the line 
serves was the first in the empire to construct a railway without 
any Imperial assistance. The line is stated to be well constructed, 
and the rolling stock of the best description. 

On the Ist of June the London, Chatham, and Dover Railway 
Company became competitors with the South-Eastern Company 
for the traftic between London and Maidstone, by the opening of a 
line between the Swanley and Sevenoaks branch of the London, 
Chatham, and Dover Company and Maidstone. The new line, 
which is fifteen and a-half miles in length, commences at Otford 
by a junction with the Swanley and Sevenoaks line, from which 
point it is carried in an almost direct easterly course to Maidstone, 
running parallel with the Chatham and Dover Railway some miles 
to the south of the latter. The line passes through several 
localities in Kent which previously had not possessed the advantage 
of railway communication. A short time subsequently to the 
foregoing event, Ilfracombe, on the North Devon coast, opened its 
first direct communication by rail with the metropolis. 

Previously a visit to Ilfracombe necessitated a journey by rail to 
Barnstaple, followed by a twelve miles coach ride through some of 
the boldest and most delightful scenery in Devonshire. With the 
view of facilitating transit to and from this favourite watering 
place, and in the face of considerable engineering difficulties, the 
lfracombe and Barnstaple Railway was formed. The first sod was 
turned at the end of 1871, and the line, which is about fourteen 
miles in length, was completed at the time I have mentioned at a 
cost of £130,000. The hills, which surround the town in every 
direction, placed a serious obstacle in the way of railway con- 
struction. The difficulty, however, was overcome by placing the 
terminus on a hill at a considerable height above the sea eal. 
Although the line starts from an unusually elevated position, it 
rises for upwards of four miles on a gradient of 1 in 40, affording 
an uninterrupted view of the surrounding scenery. The line, en 
completion, was taken over by the South-Western Railway 
Company. 

Although the main object of railways is to connect commercial 
centres with each other, there are sometimes principles which 
pe the selection of a railway route in which such considerations 

rno part. Thus, some two years since we read of a railway 
being made from Jaffa to Jerusalem, the dividends of which were 
expected to be derived from an increased exercise of those religious 
feelings which prompted the devout pilgrimages to the sacred city. 
In like manner, curiosity, which is the main spring of the hazardous 
and toilsome ascents of Vesuvius, is to furnish handsome dividends 
upon capital to be invested in a railway up the sides of that oft 
angry mountain. And so it came that a few months since the 
Vesuvian Railway Company was formed, and was in treaty with 
the Italian Government for the necessary concession. According 
to the plans which were prepared by this company, the railway 
will have a length of 26 kilometres, three of which were to be 
worked upon a new system, and the other twenty-three upon the 
ordinary plan. The railway is to commence at the foot of the 
mountain, and will be divided into two sections. The first 
1200 metres long, with a maximum gradient of 20 per 100, will 
extend as far as Adrio del Cavallo, where there be a station 
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and a turntable. The second section, 1000 metres long, with a 
maximum gradient of 35 per 100, will terminate within a few paces 
of the large crater. The station is to be protected by a pent-house, 
which, in case of an eruption, will cause the lava to flow right and 
left. A short distance from Adrio del Cavallo is the great rock of 
Monte Somma, wherein the railway matériel is to be placed for 
security in ease of eruption. Telegraphic communication is to be 
established between the observatory and the station, so that all 
important observations may be quickly made known, Altogether 
the line is to be constructed in such a way that the utmost danger 
to be apprehended is the loss at any time of a few hundred feet 
of rail. 

Sefore yuitting the subject of Mount’ Vesuvius, it may prove 
interesting if I refer to a report issued by Professor Palmieri, about 


tthe time when the proposition for the railway came before the 


public. The volcano has formed an interesting study to the pro- 
fessor for many years past, and he reports that after the great 
eruption of the 26th April, 1872, there remained on the summit of 
the mountain a crater of large dimensions, divided into two com- 
partments by a wall composed of huge blocks of lava, alternating 
with thin beds of cinders, The medium diameter of these twin 
craters is about 300 metres, the depth 250, and the capacity is cal- 
culated at 17 million cubic metres. The upper portions or ledges 
are composed of fragments of scori, thrown out during the period 
of active eruption, the lower being a compact mass of the same 
material. From the edges, however, from time to time stones and 
cinders have fallen into the cavity in such quantities as nearly to 
fill it up. Indeed, the professor stated that the wall had dis- 
appeared altogether, and the crater, in the absence of eruptive 
phenomena, may almost be said to have ceased to exist. 
Internal ‘shocks may have either caused this wall to crumble 
to pieces or the cavity has been filled by matter ejected 
from the interior of the volcano. If the matter has been 
uplifted from the bowels of the mountain, it is certain that 
the eruptive element is still alive. If, on the contrary, it is due to 
the gradual crumbling to pieces of the division wall, it would have 
no eruptive signification whatever. Smoke and stress of weather 
combined to prevent the professor from making such an examina- 
tion as would, perhaps, have led to the solution cf this question. 
In deciding upon the precise route the Vesuvian Railway should 
follow, advantage was taken of the professor's experience with 
regard to past eruptions and their courses. 

The most recent announcement possessing an interest for those 
mountain explorers who like their work done for them, is that a 
bill is about to be promoted in Parliament for making a railway 
up the sides of Snowdon. The line is to be constructed upon the 
principle of the Rigi Railway in Switzerland, and it will enable 
passengers to reach the top of Snowdon in one hour instead of 
three. The railway is to commence at the Llanberis station of 
the London and North-Western Railway, and terminate within a 
short distance of the final peak of Snowdon. Such is one of the 
most recent propositions to deprive mountaineering of one of its 
most interesting and healthful features—good wholesome physical 
exercise. 

The works of the St. Gothard Tunnel have continued to progress 
satisfactorily during the past year. The length of this immense 
work will be 14,920 metres, or nearly nine and a-half miles, The 
altitude of the northern entrance at Goeschenen will be 1110 
metres above the level of the sea, and that of the southern 
entrance 1155 metres. The highest point in the interior of the 
tunnel will be 11624 metres above the sea level, and it will be 
reached from the Goeschenen end by a rising gradient of 7 per 
1000. From the summit there will be a falling gradient of 1 per 
1000 to Airolo. The rock to be traversed is for the most part 
mica-gniess and mica-schist. The most recent reports received in 
England respecting the progress of this important undertaking 
state that at the date of the report—3lst Oct., 1874—the work 
done, and that remaining to be done, was as follows:—Total 
length of tunnel, 14,920 metres; total length driven up to 31st 
Oct., 2639°5 metres; length of tunnel remaining to be driven, 
12,280°5 metres. In May last the Lewis tunnel on the Chesapeake 
and Ohio Railway was completed. This work is about 4000ft. 
long, and was driven through solid rock. 

Turning from the means we possess for effecting land transport, 
I will briefly glance at those we hope to possess for comfortably 
effecting water transport across the English Channel. I allude to 
the attempts now being made to obviate sea-sickness on the 
Channel passage by means of superior vessels. Some progress has 
certainly been made during the year towards solving the problem 
by the construction of two specially designed vessels, but that is 
as far as we have got at present. The Dicey twin-ship Castalia 
was the first to put in an appearance on the Channel station, but 
she soon put back to London again. Whether her designer or her 
owners were too anxious to astonish the world and confer on 
society that great boon—a smooth passage across the Channel—I 
know not. At any rate, the machinery of the Castalia did not 
prove satisfactory on trial, as I have already stated in the earlier 
part of this address, and she has been placed in Messrs, Penn and 
Son’s hands for the requisite alterations to be made. 

The swinging saloon steamship Bessemer was launched from 
Earle’s shipbuilding yard, at Hull, on the 24th September last. 
This vessel has very mnch the appearance of a breastwork turret 
ship. Her bow and stern are shaped alike, and for 48ft. from each 
end she has a frecboard of about 3ft. only. Her total length at 
the water-line is 350ft., and the raised central portion, rising Sft. 
above the low bow and stern, is 254ft. long, extending the whole 
width of the vessel—60ft. over all. At launching, the Bessemer 
drew 7ft. 3in. of water, but when ready for sea she will draw 
7ft. 6in. The swinging saloon is 70ft. long, and is placed in the 
centre of the vessel, the engines and boilers which drive the two 
pairs of paddle-wheels being placed in the lower part of the vessel 
at either end of the raised portion. The engines are of 750-horse 
power nominal, working up to 4600-horse power indicated, which 
it is estimated will be sufficient to give the vessel a speed of 
eighteen or twenty miles per hour, The two pairs of paddle- 
wheels are placed 106ft. apart from the centres, and each wheel is 
27ft. 10in. diameter, and fitted with twelve feathering floats. The 
swinging saloon is upheld on its axis by four steel supports, one at 
each end and two close together in the middle. The hydraulic 
apparatus for adjusting the saloon has been very carefully worked 
out by Mr. Bessemer, the valves being arranged to work automati- 
cally by means of gyroscopic movement, which is expected to 
lessen considerably the amount of manual control. It is to be 
hoped, after all that has been done, that some measure of success 
will be achieved. That all will be accomplished that is anticipated I 
have some reason to doubt ; but on the other hand I am well satis- 
tied that if the Bessemer disappoint expectation somewhat, we 
shall still have a vessel on the Channel station which, for comfort, 
speed, and safety will far surpass the present inadequate and inefti- 
cient Channel service. At a trial trip, recently, the Bessemer had 
a most favourable run as to speed, nearly nineteen miles an hour 
having been accomplished; her steering qualities proved to be 
good, and her machinery worked in a satisfactory manner. 

(To be continued.) 





A COMMISSION has been appointed recently by the French 
Government to inquire into a plan for a projected harbour 
at Narbonne, already referred to in our pages. It is pro- 
posed to connect this a with the Mediterranean by a 
canal 18 kilometres in length (11 miles) and 60 metres in 
breadth, provided on each bank with railways for the purpose of 
towing ships J to Narbonne. There are to be 4 kilometres of 
quays, provided with tramways and every modern appliance for 


landing or shipping cargoes. The outer harbour will be formed by 
two piers at the entrance to the canal, one 800 metres in length, 
and the other 1500 metres, enclosing an area of 50 hectares 
(1234 acres), part of which will be dredged out to a depth of 
10 metres. Should this prea ag be carried out, Narbonne will 
become a most formidable rival to 
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THE CHEMICAL SOCIETY> 
Thursday, Feb. 4th, 1875. 
Professor ODLING, F.R.S., President, in the Chair. 


THE names of the visitors having been announced, and the 
minutes of the previous meeting read and confirmed, Mr. John 
McDougall was formally admitted a Fellow of the Society. The 
names read for the first time were those of Messrs. C. T. Whitmell, 
B.A., T. Howard, J. W. Biggart, E. L. Fleming, J. J. Ackworth, 
A. Senier, M.D., F. Mackinnon, J. G. Gordon, J. W. Bell, and 
Captain Douglas Galton, F.R.S. For the third time: Messrs, 
George Turner, Robert E. H. Goffin, William Armstead, M.B., 
William McCowan, and David Johnson, who were then balloted 
for and duly elected. 

The first paper, by Mr. G. Whewell, was entitled ‘ Test for 
Carbolic Acid.” The author states that when carbolic acid is 
added to concentrated sulphuric acid a bluish-green ring is produced 
at the point of contact. <A “ring” is also produced with various 
other acids and salts, a list of which is given, whilst certain salts 
and acids ‘* prevent the formation of the ring.” 

The President said he was sorry Mr. Whewell was not present 
to give further particulars of the visible effect produced in these 
reactions, as it did not clearly appear what the nature of the 
‘*ring ” was which was said to be formed by the presence of certain 
salts, and prevented by certain other salts. 

Mr. J. Williams exhibited a specimen of methyl salicylate, or 
artificial oil of gaultheria. The salicylic acid used in its preparation 
had been made by Kolhe’s process of passing carbonic anhydride 
over sodium phenate heated to 230 deg. Cent. 

In answer to a question of the President, he said that the process 
answered admirably when only a few ounces of the phenate were 
operated on, one-half of the phenol distilling over and the other 
half remaining in combination with the sodium as sodium salicy- 
late ; on a large scale, however, when several pounds were employed, 
there were difficulties, arising, apparently, from the impossibility 
of maintaining the temperature constant throughout the mass, 
The antiseptic properties of the acid were very great. It entirely 
prevented fermentation in an infusion of malt, or any change 
taking place in milk for a considerable time. 

Dr. Thudicum said there was no evidence whatever of the 
disinfecting power of salicylic acid. It seems to prevent the 
germination of fungoid growths, but it must not therefore be 
concluded that it was antiseptic or disinfectant. 

Dr, Frankland observed that as it prevents the development of 
these lower organisms, it would seem to be a disinfectant; yet its 
action in preventing the conversion of amygdalin into oil of bitter 
almonds by synaptase, would, on the other hand, seem to bea 
chemical one. 

In reference to a remark of Dr. Stevenson on the reputed anti- 
septic power of boracic acid, Mr. David Howard said he did not 
know what its antiseptic power might be, but boracic acid certainly 
destroyed vegetable growth—grass, for instance—with a vigour 
and permanence which, if it were a fertiliser, would render it 
invaluable. He could not say what its effects were on the lower 
organisms. 

Mr. A, Smee, jun., had found that if 1 part of a 10 per cent. 
solution of boracic acid were added to 8 of milk it would keep it 
sweet for a week. 

Dr. J. Edmunds, in a complicated case of amputation of the 
thigh, had employed dressings of lint, steeped in a hot saturated 
solution of boracic acid, with most satisfactory results in preventing 
putrefactive discharge. The bandage could remain for thirty-six to 
forty-eight hours without the slightest putrefactive odour. 

A note “On the Action of Anhydrous Ether on Titanium 
Tetrachloride,” by P. Phillips Benson, B. Sc., was then read. If 
a molecule of each of these bodies be mixed, a violent action takes 
place, and the liquid becomes dark brown and syrupy. On sub- 
mitting it to fractional distillation a yellowish oily liquid first 
passes over between 105 deg. and 120 deg. Cent. This solidifies, on 
cooling, to an amber coloured crystalline mass, easily decomposable 
by moisture. It melts between 42 deg. and 45 deg. Cent. The 
mean of several analyses show it to have the formula Ti Cl, 
(C4 Hip) O. 
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At 135 deg. to 145 deg. unaltered titanium chloride distils over, 
and at 160 deg. to 172 deg. Cent. a pale yellow mobile liquid, which, 
on cooling, deposits crystalline nodules, consisting of well-formed 
opaque crystals, which melt at 76 deg. to 78 deg. Cent., and boil 
between 186 deg. and 188 deg. Cent. (corrected). The analyses 
show it to be titanium-ethyl-trichlorhydrin Ti Cl; (C2 H;O). 
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The President, in thanking the author, remarked that there 
were many chemists present to whom the formation of these 
organic bodies would be very interesting. The one might be viewed 
as titanicum chloride, in which 1 of the chlorine was replaced by 
oxethyl, in the other the molecule was far more complex. 

The last paper, ‘‘On Dibromacetic and Glyoxylic Acids,” by 
Mr. W. H. Perkin, F.R.S., was read by the author. After 
adverting to his former researches on dibromacetic acid, made in 
conjunction with the late Mr. Duppa, the author stated that the 
dibromacetic acid used in the present experiments was prepared by 
the action of bromine on acetic anhydride, thus avoiding the use of 
sealed tubes. When the silver salt of this acid is boiled with 
water until silver bromide ceases to be deposited, dibromacetie and 
glyxoxylic acids are found in the solution in the proportions repre- 
sented by the equation 
2 C2 H Bre Ag Oz + 20H2 = C2 He Br2 O2 + C2 Hi Oy + 2 Ag Br. 

Silver dikromacetate, when heated with absolute alcohol, gave 
no definite results, but with dry ether a compound, C, He Bre Oy, 
seems to be formed which may be regarded as dibromacctoylyoxylid 
since by the action of water it is resolved into dibromacctic and 
glyoxylic acids. 

To prepare glyoxylic acid the author boils silver dibroma:zetate 
with water, separates the silver bromide formed, neutralises with 
argentic carbonate, and again boils. The concentrated solution, 
when exposed for a week or so over sulphuric acid, yields glyoxylic 
acid in the crystalline state, as oblique rhombic prisms having the 
formula C2 Hy Oy When heated with absolute alcohol to 
120 deg. C. it yields the compound C2 H (C2 Hs); Ou, diethylylyory- 
late of ethyl. 

The author has also prepared the potassium, sodium, silver, and 
calcium salts. When calcic glyoxalate is decomposed by ammonic 
oxalate, or glyoxylic acid is neutralised with ammonia, a neutral 
solution is obtained, which when evaporated in vacuo becomes 
acid, and ultimately yields a crystalline product having the formula 
Ce H; N Os, or pia NE. HO. When calcic glyoxyglate is decom- 
posed by aniline oxalate, a clear solution is obtained, but this also 
quickly decomposes, becoming turbid and depositing a yellow un- 
pnatre Sar powder. 

The President said that all there present interested in organic 
chemistry knew that the formula of glyoxylic acid was a sort of 
test question of great theoretical importance, but whether we 
— the conclusions of Mr. Perkin or those of Dr. Debus, there 
could be no doubt of the great value of the contribution to the 
history of glyoxylic acid which had just been brought before them, 





Dr. Debus quite agreed with the president in his remarks, that 
Mr. Perkin has added a most valuable contribution to the history 
of the acid, but the question was as to whether the formula for 
glyoxylic acid was C2 Hz O3 or C2 H, O,. He was originally in- 
clined to believe it to be the latter, but was ultimately led to adopt 
the formula Cy Hy O; for the following reasons When alcohol is 
oxidised it is successively converted into aldehyde C2 Hy, O, acetic 
acid C2 H, Oz, and glycollic acid C2 H, O3. The latter partook 
both of the alcoholic and of the acid nature, and when it lost Hz it 
became glyoxylic acid, Cz Hz O03, which was both aldehyde and 
acid. Again, in the oxidation of glycol, C. Hy O2, a body, glyoxal, 
C2 Hz Oz, was produced, aldehydic in its nature, and about whose 
formula there was no manner of doubt. This by oxidation became 
glyoxylic acid in the following manner, C. H, O2. + O = Cz He Os, 
being strictly in accordance with the fact that all acids formed 
from aldehydes by oxidation contain the same number of hydrogen 
atoms as the aldehyde from which they are derived. This was the 
general evidence ; the direct evidence was in the ammonium salt, 
a definite crystalline body having the formule C2 H (N H,) Os. 
This compound was exceedingly decomposable, and could only be 
obtained by the evaporation of concentrated solutions in vacuo at 
a low temperature. Its aqueous solution was nearly neutral, and 
gave all the reactions of an ammonium salt with platinic chloride, 
tartaric acid, and caustic soda, similarly for glyoxylic acid. He 
considered that glyoxylic acid was both acid and aldehyde, and its 
nature might be expressed thus—C'2 He O; = COH. CO (HO). 
Thus, all he knew led to but one conclusion, that the formula of 
the acid was C2 Hz Os, and not C2 Hy O4. 

Mr. Perkin replied that in adhering to the formula C, H, O, he 
was more inclined to regard the facts established by the analytical 
results than purely theoretical consideration. The oxidation of 
glyoxal into glyoxylic acid which was instanced took place in 
aqueous solution, and there was no evidence to prove that the 
former did not take up water when dissolved, as chloral was 
known todo. He had prepared the ammonium compound by neu. 
tralising the pure acid with ammonia and evaporating in vacuo; 
but the solution, although neutral at first, always became acid, and 
that without any loss of ammonia, as was proved by the proportion 
of the nitrogen to the carbon remaining the same. A change, 
therefore, must take place during evaporation, which was corro- 
borated by the behaviour of the aniline compound. If the facts be 
regarded, there was a long list of definite stable compounds in 
favour of the formula C2 H, O,, and not one in favour of the for- 
mula C2 Hz O3, since the ammonium compound was so very un- 
stable, and from its properties he could not regard it as a true salt. 
The aniline salt also as soon as it is formed begins to decompose. 

Dr. Odling said, if he might venture to express an opinion, his 
own views were more in harmony with those of Dr. Debus than 
with those of Mr. Perkin. 

After thanking the author for his valuable paper, the president 
then adjourned the meeting until February 18th, when there will 
be a lecture by Professor Clerk Maxwell ‘‘On the Dynamical 
Evidence of the Molecular Constitution of Bodies.” The Faraday 
Lecture will be delivered by Dr. A, W. Hoffmann, on Thursday, 
18th March. 








THE INSTITUTION OF CIVIL ENGINEERS. 


Art the tenth ordinary meeting of the session 1874-75, held on 
Tuesday evening, the 2nd February, Mr. Thos. E. Harrison, pre- 
sident, in the chair, the paper read was ‘“‘On the Origin of the 
Chesil Bank—and on the Relation of the Existing Beaches to 
past Geological Changes, Independent of the present Coast Action,” 
by Professor Joseph Prestwich, M.A., F.R.S., V.P.G.S., Assoc. 
Inst. C.E. 

This remarkable bank of pebbles, extending from Portland to 
Abbotsbury, a distance of nearly eleven miles, was described with 
great accuracy by Sir John Coode, M. Inst. C.E., in 1853—vide 
** Minutes of Proceedings Inst. C.E.,” vol. xii., page 520. It was 
then 43ft. high and 600ft. wide at the south end, decreasing to 
23ft. high and 510ft. wide at the north end. The pebbles 
diminished in size from Portland to Abbotsbury. Sir John Coode 
also stated that the shingle consisted chiefly of pebbles of chalk- 
flint, with a small proportion of others of red sandstone, porphyry 
and jasper, none of which could have been derived from local rocks. 
In order to determine their origin, he examined the coast from 
Portland to Start Point, and traced the flints to the chalk cliffs 
between Axmouth and Lyme, and the red sandstene, porphyry and 
jasper pebbles to the new red sandstone of Budleigh Salterton, 
and other places in Devonshire ; whence he concluded that the 
only source from which the shingle of the Chesil Bank could have 
been derived was between Lyme Regis and Budleigh, and that it 
was propelled eastward along the coast to the Chesil Bank by the 
action of wind-waves, due to the prevalent and heaviest seas. The 
objection to this view urged at the time by the Astronomer Royal 
was, that the largest shingle occurred at the Portland end of the 
beach, or the most distant part from which it had travelled. 

More recently an old “‘ raised beach,” standing from 21ft. to 47ft. 
above the present beach, had been discovered on the Bill of Port- 
land, and Professor Prestwich showed that this beach contained all 
the materials found in the Chesil Bank, including also numerous 
chert pebbles from the upper greensand of the cliff between Brid- 
port and Sidmouth, This raised beach was not due to any existing 
agency, but to causes in operation at a geological period so remote 
as the end of the glacial period, and before the land had assumed 
its present position and shape. Remnants of this beach could be 
traced in or on the present cliffs, at intervals from Brighton to the 
coast of Cornwall, ie more numerous in Devon and Cornwall, 
as the rocks were harder, than among the softer strata of Dorset 
and Hants, where, with few exceptions, the old line of cliff had 
been worn back and deeper bays formed. The travel of the shingle 
of this old beach was generally like that of the present beach from 
west to east. 

The author considered that the action of the ‘‘ Race” off Port- 
land, and of the tidal waves during storms, combined to drive 
the shingle of the old beach at the Bill, and of that portion of it 
which must be spread on the sea-bed westward of Portland, on the 
south end of the Chesil Bank, whence the shingle was driven 
northward to Abbotsbury and Burton, by the action of the wind- 
waves, having their maximum force from the 8.S.W., a direction 
which he showed to be the means of the prevalent winds. Here, 
the wind-waves became parallel with the coast, and the westward 
movement ceased about Bridport, beyond which point the shingle 
travelled in the opposite direction, viz., from west to east, or from 
the coast of Devon to that of Dorset ; the quartzite pebbles from 
the conglomerate beds of Budleigh Salterton, which travelled from 
that part of the coast eastward to and beyond Sidmouth, gradually 
diminishing in numbers as they + a en Lyme, very few, if 
any, reaching Bridport. This conclusion was in accordance with 
the facts: (1) That the pebbles of the Devonshire and Dorset 
strata, which formed the shingle of the ‘‘ raised beach,” constituted 
also the bulk of the Chesil Bank ; (2) that there were also, in that 
bank, pebbles of the rocks and flint of Portland itself; (3) that 
the largest pebbles occurred at the Portland end of the bank, the 
pebbles decreasing gradually in size to Abbotsbury. The large di- 
mensions of the bank he attributed to the great accumulative and 
small lateral action of the waves, 

Professor Prestwich next discussed the questions connected with 
the shingle of the south coast generally, and showed that the 
greater part of it was derived indirectly from beds of quarternary 
gravel and délris, from the wreck of the “‘ raised beach,” and partly 
from the strata of the chalk and other cliffs, and not alto- 
gether or directly from the present cliffs. He noticed, also, the 
westward movement of the shingle from Lulworth towards Wey- 
mouth, owing to the interference of the Isle of Portland with the 
force of the 8.S.W. wind-waves, and considered that none of the 
Devon and West Dorset shingle beach now passed the Bill of Port- 
land, and that other such breaks might exist to the eastward when- 
ever similar conditions were repeated. He explained the origin of 
the Fleet, likethat of Weymouth backwater, and of the Lodmore 
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Marshes, by the growth of the Chesil Bank on the one hand, and 
of the Ringstead and Weymouth Beach on the other, gradually 
damming in portions of the old coast line. Those beaches them- 
selves travelled on a line along which the opposing forces of the 
wind-waves and tidal currents and the inertia of the mass to be 
moved were balanced. These views were stated to be in conformity 
with the theoretical opinion expressed on abstract grounds by the | 
Astronomer Royal, and with the experience of practical persons | 
residing on the spot. ; i 

The paper was illustrated by sections and diagrams, showing 
the position and range of the “‘ raised beach” along the coasts of 
Dorset and Devonshire. 

At the monthly ballot the following candidates were balloted 
for and duly elected, viz.: K. Bayley, R. F, Church, A. Holt, 
I. W. Paynter and W. 8. Till, as Members ; H. Anstey, A. O. 
Bieber, B. Biram, F. C. Black, W. J. Brown, C. Burton, F. C. de 
M. Cardoza, Stud. Inst. C.E., C. E. Daniel, E. G. Davies, St. J. V. 
Day, F. E. Duckham, J. R. Fletcher, Stud. Inst. C.E., F. Flood, 
M.A., P. A. Fraser, J. J. Gardiner, Stud. Inst. C.E., J. Hart, 
E. Hedley, H. P. Holt, H. Irwin, C. Jones, J. A. Jones, J. H. 
Jones, Stud. Inst. C.E., E. B. J. Knox, T. W. Large, W. Longworth, 
N. McDougall, C. W. Methven, F. E. Muntz, B.A., E. Olander, | 
J. S. Olver, J. Pagan, G. E. Page, Stud. Inst. C.E., F. Pattison, 
H. G. H. Spencer, L. Swift and J. H. Tozer, as Associates. | 

It was announced that the council, acting under the provisions | 
of the bye-laws, had transferred Messrs. A. M. Fowler and R. 
Vawser from the class of Associates to that of Members ; and had 
admitted Messrs. P. R. Allen, F. H. Deacon, H. R. H. Martin, 
O. 8. Pilkington, A. Wilson and E, R. Window as Students. 

The announcement for the next meeting was as follows :— 
Tuesday, February 9th, 1785, at 8 p.m., discussion upon Professor | 
Prestwich’s paper on ‘‘ The Chesil Bank.” 








PATENT BAGGAGE SMASHER.—Among the other pleasant occasions 
which marked the holidays, the friends of a B. and M, baggage man 
resented him with a patent trunk lifter. It is made of steel and 
en Two clamps catch the trunk at either end, and a turn of | 
a knob in the hand of the baggage man pulls both straps out by the 
roots, while, at the same time, an iron ball, weighing 9Ib., 
hammers away at the bottom of the trunk, and a neat, three- | 
jointed, self-acting rake, with twelve teeth, reaches in as quick as 
a hole is made and sweeps from end to end of the trunk, finally 
emerging through the lid, where it clinches, and by a sudden back- 
ward jerk, turns the trunk inside out. No baggage man should be 
without it.—Burlington Hawk Eve. 


LONDON ASSOCIATION OF FOREMAN ENGINEERS AND DRAUGHTS™ 
MEN. — The usual monthly meeting took place at the City 
Terminus Hotel, on Saturday, the 6thinst. Mr. J. Newton, C.E., 
occupied the chair, and Mr. Robert Vinicombe the deputy-chair. 
After the routine business had been disposed of, the nomination 
and election of new bers was pr led with. Among those 
of the honorary class who were unanimously elected were Mr. 
Samson Barnett, jun., of Messrs. Barnett, Son, and Foster’s ; Mr. 
J. Walker, of Messrs. Stewart and Son’s, Blackwall Ironworks ; 
Mr. W. Tylor, of Messrs. Moriarty and Tylor’s, Greenwich ; 
and Messrs. Lambell, Whalley, and Bale were nominated as 
ordinary members. Mr. James Ronald then read a paper on 
‘*Economy of Fuel,” which was followed by a discussion. 


Raitway ACCIDENTS IN THE UNITED StTATES.—Things appear 
to be better managed than they were on the United States rail- 
roads, as notwithstanding that there were 3000 miles more open in 
1874 than in 1873, there is a marked diminution in the number of 
accidents, For the following figures we are indebted to the 
American Railroad Gazette, which spares no trouble to arrive at 
facts :— | 
































LEGAL INTELLIGENCE. 


ENGINES ON HIGHWAYS. 

On the 28th of January a case was tried at the Petty Sessions of 
Montgomery, of considerable interest to makers and users of trac- 
tion engines. There were seven magistrates on the bench. 

William Yelland and William Boustred, of Pontesbury, were 
charged for that they ‘‘on the 22nd day of January inst. at the 
parish of Montgomery, in the county aforesaid, did use on a cer- 
tain turnpike road leading from Montgomery to Chirbury a loco- 
motive propelled by steam the wheels of which were not cylindrical 
and smooth-soled or used with shoes or other bearing surface of a 
width of not less than 9in. 

Mr. G. D. Harrison, Welshpool, was for the prosecution, and Mr. 
R. Prall, of Rochester, and Mr. Henry Morris, of Shrewsbury, were 
for the defence. 

Mr. Harrison said that the intention of the Act of Parliament 
was that the wheels must not only have a bearing surface of not 
less than 9in., but must also be smooth-soled, and this the wheels 
of acme locomotive would unquestionably be shown not 
to be. 

George Farmer, surveyor of the road, said I know the locomotive 
in question. I saw it on the road on the 22nd inst. It was then 
working on the Chirbury-road, but in Montgomery parish. I 
measured the wheels yesterday, having, when I saw them, felt 
satisfied they were not right. I produce two models, one of the 
front and one of the back wheels, which are correctly made from 
my measurements. I measured from edge to edge, and from one 
edge to the other in the leading wheels was 84in. There is a rib, 
as shown, 5in. wide and nearly jin. thick, When the wheel re- 
volves there cannot be more than that on a smooth, hard surface ; 
when it sinks into the ground, there would be more. There is a 
great difference between the leading and driving wheels. The 
driving wheels are 15in, from edge to edge. They are not smooth- 
soled. That is correct for a portion of the wheel. The diagonal 


| bars are not fixed on regularly, but that is a fair representation of 


the wheel. Recently there has been an alteration in the form of | ¢ve hundred millions of centners, having increased five-fold during 


the wheel. There cannot be a continuous smooth bearing surface 
of not less than 9in. 

Mr. Prall said the Act said ‘‘or other bearing ” surface, but did 
not say anything about it being smooth. The words “ cylindrical 
or smooth-soled ” were disjoined'from the words “‘ a bearing surface, 
and not less than 9in.” by the conjunction nor, and the Act meant 
that either would do, 

The chairman said that the bearing surface must be smooth, or a 
cogwheel might be used. 

Witness: I did not examine the track immediately after the 
engine passed, as it was over loose stones, and it would have been 
of no use to do so. 

Cross-examined : This information is laid by order of the trustees, 
I have seen many of these engines. There is a 9in. bearing surface, 
but not smooth nor continuous. If the road were perfectly hard 
and were rounded, there would not be a continuous bearing surface 
of 9in. if the wheels were cylindrical and smooth-soled. It would 
be the tendency of such a wheel, if the roads were soft, tosink in, 
but such a wheel would not have more tendency to do so than the 
wheel of the traction engine in question, The object of the space 
is to give the wheel a greater hold upon the road. I have seen in 
time of frost the engine unable to go on for want of hold. 
I have seen the leading wheels quite off the ground in struggling 
up hill. These pieces have been put in since the last infor- 
mation. I believe the engine could not go without the grip. 
The diagonal bars crossing the wheel are 3in. wide. The spaces 
between them are 24in. The pieces which have been inserted in 
these spaces since’ the conviction some time ago are 94in. long by 
2hin. Two ribs and the space filled up make 84in., but there would 
not be much above lin. bearing on a perfectly smooth surface. 


ia No. of accidents. Killed. Injured. The engine, at the time I saw it, was drawing barytes. The spaces 
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March torres ce ee | 88 | U2 | 1 | 18) 49 | 82 | they believed that the wheels in question so complied. The wheels 

in pean, bo. - sini 1}, | could easily be made cylindrical and smooth-soled, but more 

June. 2) te) Ul} gs) | ogo | 22 | a2 br | 10g | damage would be done to the roads than at present. No doubt the 

ee) ss” ca ec cae 64 | 00 2 | 18 104 so | leading wheel was not 9in., and technically the defendants might 

a as ae ot 73 150 16 | 63 77 | 155 | be convicted upon this, but the bench should consider that much 

September... «. «. 809 | 106 | 27 | 39 105 | 75 | was here left to the discretion of the magistrates. If they liked 

October 2. - os oe oo | Sl 88, 16 | 11 | 60 | 47 | they could, he dare say, drive traction engines out of the district, 

cr tess ee ve | 82 | 76] 1S | 1 | 69 | 50 | but they should consider that by similarly insisting that every 
a Le 74 80 2 16 49 5 | a ‘ . - 

: as | locomotive should consume their own smoke, they could stop all 

| 978 1283 | 204 | 276 | 778 | 1172 | locomotives. In Cornwall, where a similar case had been tried, 


The average number of accidents, killed and injured per day for 
the two years was as follows :— 


Accidents. Killed. Injured. 
tee: ge <t. «s oe, ans, ce OR ww cs oe OS 
nn a ee res) ene 


COLLIERIES AND IRONWORKS IN CHINA.—Mr. Henderson, who 
has passed about 30 years in China, and who is now in England, 
has been commissioned by the Mandarins in charge of the Arsenals 
of Tien-tsin and Shanghai, in pursuance of instructions from his 
Excellency Li-hung-chang, Viceroy of the Province of Chihli and 
Superintendent of Trade for the Northern Treaty Ports, to procure 
the necessary plant for working the collieries and iron mines and 
for smelting and manufacturing iron in that province according to 
the most approved European methods. He hasalso been authorised 
to obtain the services of competent Europeans to direct the works, 
Attention has been repeatedly directed in the Times to the vast 
coalfields of China, and to the fact that steam coal, quite equal in 
quality to the best South Wales coal, abounds at Chaitang, in 
Chihli, about 40 miles west of Pekin. There is not at present a 
single coal-mine in China worked on scientific principles; there is 
neither steam engine nor pump; and the online of iron is con- 
ducted only in the most primitive manner. Owing to the high 
prices which the Chinese are obliged to pay for foreign coal and pig 
iron—for the latter sometimes as much as £10 per ton—the authori- 
ties have determined to utilise some of their coalfields and deposits 
of ironstone which, as well as coal, occurs in great abundance in 
various provinces of China, and to work them in the most sys- 
tematic and advantageous manner. The field which has been 
selected for commencing operations upon in the first instance is 
situated at P’ung Chung, near Tre-chow, in the county of Taming- 
fu, in the southern part of the province of Chihli, and bordering on 
the province of Honan. It would have been impossible to select 
any locality richer in coal, ironstone, and limestone, or better 
placed with regard to facility of access, The field is situated on a 
plateau bordering on and about 300ft. above the level of the great 
plain of Chihli, and distant about 25 miles from some small rivers, 
down which the produce of the mines and ironworks will be con- 
veyed to Tien-tsin. To complete the chain of communication it is 
intended to construct a rail-tramway from the mines to one of the 
rivers in question. It is proposed, in the first instance, to meet the 
requirements of the national arsenals; but, as soon as circum- 
stances will permit, manufactured iron of all descriptions wlll be 
produced, Inconclusion it may be mentioned, asa notable instance 
of neglect to utilise national resources, that the very locality in 
which the authorities ave about to commence mining operations is 
referred to in an ancient Chinese history, some 2000 ears old, as 
being the spot where the loadstone was first discovered | in China, 





the magistrates had, on a plan having been put in, and an explana- 
tion given, dismissed the summons, 

| Robert Eddison, a member of the firm of Messrs. Fowler and Co., 
| Leeds, said: We make from two to three hundred traction 
| engines a year generally—about forty or fifty of them being road 
| engines. Messrs. Aveling make more than we do, but no steam 
| plough engines. What applies to one engine would apply to the 
| other. We consult as regards the wheels, and every maker has 
now adopted this form. In our opinion and that of mechanics 
generally it complies with the Act. Messrs, Clayton and Shuttle- 
worth make them also generally in the same form. It is 8jin. 
across the two ribs and one space filled up. The bearing surface 
taken anywhere of that wheel is Seenpandiie léin., and never less 
than 94in. or 10in. You must take it that way—it would other- 
wise be absurd, for if perfectly cylindrical and revolving on a hard 
smooth surface, the bearing surface of the wheel would be a line. 

The chairman : It ought to have in. slippers. 

Witness : That would be an impractica le thing to make. We 
have nothing of the kind in use. Slippers of the kind you mean 
were formerly used, but of late years they have been given up. 
This is the only wheel we make. A smooth-soled wheel would prac- 
tically damage the road a great deal more than this does. This 
wheel moves on, but the smooth-soled wheel slips, and there is 
nothing to prevent a man putting a stone or anything else under it 
in order to get the engine on. 

The chairman : But the man could be prevented putting stones 
on the road. ‘ 

Witness: He could be prevented leaving them on, but not 
poe them on and taking them offagain. Farmers in our neigh- 

vourhood, where there are good stone roads, ask us frequently to 
come over and roll their roads for them. I consider this wheel the 
best form there is, I should have defended the wheel before the 
spaces were partially filled up, as I consider it had then sufticient 
bearing surface. The weight of the engine—10 tons—is mainly on 
the driving (or hind) wheels. There is only about 2 tons and 
dewt. of this weight on the leading or steering wheels. Cross- 
examined: I have not gone over the whole distance traversed by 
the engine, but I have seen the track, and have not seen the 
slightest harm done to the road, and where new stone is laid it is 
rather improved than otherwise. 

This closed the defence. The court was then cleared, and when, 
after a few minutes’ absence, the public were re-admitted, the 
chairman said : 

We have given this matter our very best consideration, and are 
unanimously of opinion that the front wheels do not conform to 
the terms of the Act of Parliament, and we give no decision as to 
the driving wheels, Considering that the engine was driven upon 
the road some four or five days after the previous conviction, we do 
= a it our duty to lessen the penalty, and we fine you £5, costs 

ollow,. 





| systematically protected, too, for many years 


REPORT ON THE UTILISATION OF PEAT AND 
PEAT LANDS.* 
By Mr. Freperick A. Pacer, C.E. 


Tue last Universal Exhibition, as regards its situation in the 
capital of Austro-Hungary, was extremely well suited for a study 
of the actual state of the industry of peat in its various aspects. 
Fuel is notoriously consumed on the greatest scale and in the largest 
quantities in the production of iron; in calcining the ores and 
fluxes; especially in the blast furnace itself—where the iron often 
takes up graphite to be directly utilised, in the Bessemer process, 
for instance; in the puddling reverberatory furnace used for the 
less pure products of the blast furnace; in the heating and other 
mill and ban furnaces. While many parts of Austria, especially 
the mountainous districts of Styria, Carinthia, and Carniola, are 
gifted with rich and extremely pure ores, suitable in the highest 
degree for the production of the best qualities of iron and steel, 
and worked from time immemorial ; yet most of these deposits are 
situated very far from coal fields. The intensified moderr produc- 
tion soon found itself hemmed in by the gon of the forests, 

mck by the State. 
The modern improved means of communication have also greatly 
raised the value of the wood of forests formerly inaccessible by railway 
orcanal. On the other hand, except in Croatia and Sclavonia, peat 
moors are found all over the Austrian empire, the Crown land 
richest in peat being probably the kingdom of Bohemia. The 
adaptation of peat to metallurgical purposes has thus been a 
wroblem for may years under the attention of Austrian metal- 
olan, and it seems to have been, at any rate partly, solved by 
Austria before any other country. Earnest attention has also been 
given to the application of peat to other purposes, hind a com- 
mission, consisting of members of the Zoological-botanical Society 
of Vienna, undertook some years ago, with the aid of the Govern- 
ment, a very complete investigation of all the peat deposits of 
Austria. The total annual production of peat in all Austria, ex- 
cepting Galicia and Hungary, is estimated by Dr. Breitenlohner at 


the last decade, while it is in a state of progressive increase. 

That the questions involved in the utilisation of peat and the’ 
waste tracts of land covered by peat are of national importance, is 
clear from the received estimate that the area in Great Britain and 


| Ireland covered by peat is six millions of acres. Of this Ireland 





alone, according to Sir Robert Kane, possesses nearly four millions 
of acres, while many of these peat bogs are from 30ft. to 40ft., and 
some even 100ft. in depth. 

The exhibits at Vienna relating to peat may be grouped into 
seven distinct classes, and this order can be adopted necessarily, 
however, not with absolute strictness, in their examination : 

I. Its natural formation and growth. 
II. Its extraction or winning. 
III. Its mixing and condensation, 
IV. Its drying. 
V. Its carbonisation or charring. 
VI. The products of its distillation, 
VII. Its application as a fuel. 
VIII. The reclamation of peat lands, 
IX. Sundry applications of peat. 

There can be no doubt that, at such an extensive exhibition as 
that at Vienna, in most respects so wealthy, a birdseye view, so to 
say, of the actual state of any manufacture can be obtained with 
comparative facility. Publicity being so fruitful to the inventor 
and manufacturer, a successful process, or machine, or product, was 
pretty certain to be represented, and even a non-appearance was 
instructive. We shall attempt to draw some conclusions from 
the data obtained with the view of applying the lessons to be 
learned abroad to the circumstances of our own country. 

I,.—TuHE NATURAL FoRMATION AND GROWTH OF PEAr. 

The Botany of Peat.—In the Collective Exhibition in the 

pavilion of the Princes Johann Adolf and Adolf Josef zu Schwarz: 
enberg was a most interesting Hortus siccus entitled: 
“* Herbarium turfose dominii Treboniensis,” a collection of all 
the plants, such as mosses, grasses, rushes, c., and the remains of 
plants found in the peat of Wittingau, in Bohemia, where very 
extensive experiments of all kinds, some resulting in considerable 
works, of which we give particulars further on, have been carried 
on for years. The a of this Aerbarivm consist for the most 
part, as is usual with peat beds, of mosses belonging to the genus 
Sphagnum. Of these it may be noted that the Sphagnum latifoleum 
is said to be able to take up two hundred times its weight of water. 
This Hortus siccus was formed by Dr. Breitenlohner, for a long 
time chemist of the Archducal Chemical Factory for peat products 
at Chlumetz, in Bohemia. Dr. Breitenlohner has sade the subject 
of peat, from its chemical, botanical, and econsmical aspects, an 
earnest study of years; he has thought deeply, has lectured and 
written much on the subject. Without any special plan of his own 
in which he is pecuniarily interested, his well-grounded opinions 
are of the highest value, and we are much indebted to him for 
information otherwise very difficult to obtain. 

The Stratification of the Deposits.—The Agricultural Society of 
Carniola exhibited some very interesting sections of the great peat 
deposit of the Laibach moorland, which has an area of 35,000 
Austrian Jochs, or 42,665 acres. Each block was cut perpendicu- 
larly out of the moor, from the top, of recent plants and mosses, 
18in. high, to the bottom, of a clay with fresh-watershells. The 
gradual disintegration and carbonisation of the successive four 
strata as the bottom of black bituminous humous matter was 
reached, could be plainly observed, affording an obvious lesson as to 
the value of, whenever possible, working up the whole vertical 
section in order to get an equable fuel of a quality resulting from 
the average section of the bog. A vertical section of any peat bog 
or moor always shows several stratifications differing very consider- 
ably from one another, whether chemically or physically. The 
material sometimes alternates from the nearly useless moss at 4 
to an amorphous bituminous peat, scarcely inferior to lignite coal. 
According to Dr. Senft, the contents in carbon of peat are nearly 
double towards the bottom of a given deposit, and it has been stated 
that peat, in some rare cases, is even found entirely converted into 
coal. It is now generally recognised that peat, the product of a 
specific rotting of vegetable substances under water, is nothing else 
but fossil fuel in its lowest and more recent stage; and that from 
peat we ascend to lignite in its numerous states, to bituminous 
coal in its innumerable stages, up to anthracite and graphite. It 
is therefore natural that peat from one moor should be seldom 
exactly similar to that of another, whether in chemical character, 
or state of aggregation, or density. 

** High” and“ low” Peat Beds.—The specimens sent from 
Carniola were from a “ high” moor or ‘* Hochmoor,” or mountain 
peat deposit, so termed in contradistinction to the peat bogs which 
are found along the margins of rivers or lakes. Peat bogs not 
naturally drained by situation are often incapable of bearing the 
weight of the foot, and are of greater depth than high bogs, the 
peat itself being less fibrous, and showing less evident indications of 
its vegetable origin. High moors, situated on the slopes of a 
mountainous country, have less deep peat deposits, sufficiently 
solid to be walked upon, and the peat is more fibrous than wt y= 
Briefly, a “‘high” peat bed is one capable of being drained by 
gravity; in Holland, the “‘low” peat beds are often drained by 
wind-1mill. 


Il.—TuHE Moves EmpLoyeD FOR THE EXTRACTION OB WINNING OF 
EAT. 

The modes of extracting peat from the bog or moor necessarily 
vary with its nature ; the most generally employed on the Continent 
simply consist in cutting or digging it up by hand labour. Even 
in the low bogs of Holland, the men working in water in high 
fishermen’s boots, ‘‘ feel their way and cut the earth with their 


| spades, seize the divided sod, and throw it in a barge,” in the 


| 


adjacent canal. Inquiry shows that the plan at present used in 


* Reports of the Vienna Universal Exhibition, 1873. 
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entirely by hand labour, which is aca»ted to the varying require 
ments of the drainage and the state of aggregation of the peat 
itself. 

With peat of medium consistency, a spade, Fig. 1, is used, having 
a pair of side wings cutting vertically at the same time three sides 
of the cube; a skilful workman can cut per diem from 3000 to 5000 


erm mer ~ 
Germany more than any other simply consists in cutting peat by 

hand labour, in the old and apparently very primitive way. It is 

thus that, in Bavaria for instance, are worked the deposits of , 
Natternberg, Failenbach, Freisnig, Landshut, Birkeneck, Otters- 

hausen, Weiden, aud of most other localities, 

One of the most important exhibitions of peat was that from 
Benedicthiitte, nearSalzburg, the well-known town in Upper Austria 
proper. The Salzburger Torfmoorgesellschaft possess the large | 
glass works of Beneclicthiitte, at which plate glass is manufactured | 
by the Belgian-Rheinland process ; and they work for their ow. 


long. 
With very tough Ee a square knife-like spade, Fig. 2, is used. 
The pieces are thereby very neat with sharp edges, and can be at 
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use a portion of a large peat deposit in the neighbourhood. Through : y 
the courtesy of Herr Kalus, the chief manager, we have been | Three thousand of these bricks can be cut per diem. ; 

furnished with particulars additional to those given at the Exhibi- With peat not too soft, a spade, Fig. 3, is used, to which a 
tion. The Buehrmoos peat deposit near Salzburg covers an area of | ve wi § I : 
640 Austrian Jock, and numerous borings testify to an average | previous knife-like spade, it is to be thrust in(schieben) horizontally. 
thickness of 4 metres. Of the 260 hectares, or 640 English acres, | This tool is substantially the same as the Irish i 
belonging to the Salzburger Torfmoorgesellschaft 60 hectares are | double, as the slane, intended to cut only one thick sod at a time, 
being worked, in order to produce annually 15 millions of bricks, has a single wing on one side of the blade only. 
This surface of 60 hectares is drained by three main canals, crossed | operations a previous vertical cut, Fig. 4, L 
at right angles by a number of parallel drains or ditches of an aver- | the pieces, is made according to the line a, and then for each piece 
age depth of 2 metres,—the depth being necessarily gradually | there is taken the horizontal cut 6 and the vertical incision ¢. 
-ncreased as the peat is worked out, This is now done almost With what we have termed the ‘double slane,” these two cuts 


HYDRAULIC 


bricks 10 centimetres wide, 10 centimetres thick, and 40 centimetres | 
| cation of these methods, it is struck into moulds, as_ wil 


| 
| RIVETERS. 


once stacked in a way we describe more fully under “ drying.” 


rtical web running down the centre is welded, and like the 
** slane,” but 


In both these last | 
determining the length of 


RIVETTER 


AS APPLIED TO TYRES OF RAILWAY WHEELS 
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| necessarily take place at the same time. The preparatory vertical 


cut in the sod is done by means of a flat spade knife, Fig. 5, fitted 
at the centre of its upper edge with a transverse bar determining the 
vertical depth. This, when it can be used, is the method most 
preferred, as a man can turn out 10,000 bricks per diem ; and there 
is very little of the waste which occurs with the first tool, Fig. 1, 
used vertically. When the peat being dug is too soft for the appli- 
be 
described further on. 

By way of contrast to these German peat implements, we can 
show a sketch, Fig, 6, of a common form of the slane, used by the 
Irish peasant, With this long narrow spade, 20in. by 6in., having 
one wing at right angles, a vertical cut being first made, the 


| “‘slane” then cuts the back and one side of the block. 


Mr. McGrath informs us that in 1865 he engaged a common 
turf-cutter for 100 days, and put him to cut peat on an Irish bog, 
mainly to see exactly how much could be done by hand labour, and 
by the use of the slane. Each day the man worked he turned out 
tive tons of marketable fuel, or for the 100 days 500 tons. The 
whole cost of cutting, &c., did not exceed 3s, 8d. per ton, This 
work was done without any mechanical aid. 

(To be continued.) 





TWEDDELL’S PORTABLE HYDRAULIC 
THe merits of Mr. Tweddell’s improvements in hydraulic 
| labour-saving machinery are well known to engineers. He never 
| rests satisfied with any achieved result if he believes that he can 
improve upon it, and for this reason he at not unfrequent inter- 
| , 1 
| vals brings new developments of hydraulic mechanism before the 
| world. We illustrate two adaptations of his portable riveters, 
| which are so clearly shown and so simple that the drawings explain 
themselves. One is the hydraulic riveting machine securing 
| tires on wheels, the other a riveter for boiler flues made on the 
' Adamson principle. It would appear that rivets in railway tires 
stand better when set up by the machine than when closed by 
hand. One method of operating is shown. It is sometimes 
preferred to put in the rivets after the wheels are on the axle. 
In this case the riveter is simply turned over, so that the arms 
holding the cupping dies work up and down instead of as in the 
| drawing. The second figure shows a riveter in the latter posi- 
tion, but applied to riveting a boiler flue. Of course it is equally 
applicable to putting front or end plates into boilers. 

In the drawing it will be observed that the riveter is attached 
to a lever or arm, which is again fixed to a wall-box or bracket. 
A balance weight on this box does not quite balance the weight 
of the machine, which, when the rivet is put into its place from 
above, falls down with its cupping die or rivet head; the man 
turns the valve, and the bottem lever moves upwards and closes 
the rivet, thus no strain is given to the slinging chains which 
carry the flue. In many places, however, it is preferred to simply 
hang the riveting machine by Weston’s blocks, which give a very 
handy means of adjustment. These very handy applications of 
Mr. Tweddell’s patent are manufactured by Messrs, Fielding and 
Platt, of Gloucester, who are now extensively engaged in this 
specialité—applied to bridge, girder, and boiler building. 





THREE different proposals for the construction of horse tramways 
in Naples have been made to the municipality of that city. 
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IN spinning mills it is essential that the engine supplying the 
power should run with the most uniform velocity which it is 
possible to obtain, and it is somewhat difficult to get this 
equality of motion. The compound engine does not secure it, 
for with the best compound engines, supplemented by heavy fly- 
wheels, the turning of the centres is well marked, and when 
excessive regularity is essential, then double engines must be 
employed, whether compound or not Messrs. Rowan, of 
Belfast, have long enjoyed a high and well deserved reputation 
as builders of economical engines, and we illustrate this week 
an engine, or engines, erected some time since by the firm, in 


which great economy of fuel and extreme simplicity are com- | 


bined with a perfect regularity of driving force. This result is 
obtained by using three independent cylinders combined, with 


a single air pump and condenser; the valves being actuated by | 


Rowan’s patent valve gear, and expansion carried to the extreme 
limit of economy. The regularity of impelling force is superior 
to anything that could be obtained from two compound engines, 
while only three cylinders, instead of four, are employed, and 
various sources of loss inseparable from the compound system 
are totally eliminated. Messrs. Rowan hold that it has been 
proved by experience at sea, that no better form of engine can 
be desired than that with inverted cylinders, and they have 
therefore adopted this type for land engines, using—as in the 
case before us—three cylinders, with cranks at 120 deg., when 
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great uniformity of action is required. The middle cranks of 
the engine we illustrate are coupled by a drag link, to allow for 
any slight distortion of the shaft inseparable from settlements in 
the foundation when a heavy fly-wheel is used. The fly-wheel 
of the engine under notice is light, but Messrs. Rowan deemed 
it well to be on the safe side, hence the use of the drag link. 
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| It will be seen that the cylinders are carried on strong standards 
or A frames, the inner faces of which are planed to act as guides; 
the crossheads are forged solid with the piston rods. The crank 
shaft iscarried on bearings cast on the bed-plate, towhich the main 
standards are bolted. Thecondenser is of the common jet type, and 
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the manner in which the air pump is actuated by the middle engine 
| will be understood without trouble on reference to the draw- 
| ing. The cylinders are all alike, 22in. diameter, and 4ft. stroke, 
the initial pressure being 75 lb., and the nominal point of eut- 
off one-tenth of the stroke; the engines are now indicating 
300-H.P., at 46 revolutions, or 368ft. of piston per minute. 
The consumption of coal waa determined, from a careful ex- 
periment, to be 2°03 Ib. per horse per hour. But this excellent 
result might be improved upon, because the boilers are 7ft. 
from the engines, and the steam pipe is carried across an open 
yard, It would appear that some throttling and condensation take 
place in this pipe, for there isa loss of pressure of 10 lb. between 
the engine and the boilers, which last work at 85lb. The steam 
pipes are well felted however. The injection water is limited in 
quantity, and has to be used over and over again, but notwith- 
standing the fact that its temperature is 100 deg., a steady vacuum 
of nearly 27in. is obtained in fine weather when the glass is high. 
It is a noteworthy fact that the cylinders are not jacketed 
but simply carefully clothed with a composition, and the loss 
from radiation is extremely small. We have thus engines not 
compounded, without a surface condenser or steam jackets—all 
essential to economy according to some authorities— doing as 
good work as any compound engine, and a great deal better work 
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than most compound engines, and we commend the practical 
lesson thus taught to the attention of our readers. The boilers 
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are of the Lancashire type with a few Galloway tubes, and from 
what we know of the merits of these boilers, and of the coal 
used, we shall not be wide of the mark if, we put down the 
regular evaporation at 9 lb, of water per pound of coal, This 
corresponds to about 18 lb. of steam per horse per hour. Now 
most compound engines at sea have boilers which evaporate a 
little over 10 lb. If the boilers working, with Messrs. Rowan’s 
engines were equally efficient, then the consumption would be 
reduced to something about 1°8 Ib, of coal per horse per hour, 
and we believe that in one experiment the result absolutely 
obtained with the engines we illustrate was 1°78 Ib. of coal per 
horse per hour. This admirable result is due no doubt in great 
measure to the extremely efficient action of the very simple 
and elegant valve gear, fitted with Rowan’s patent fluctuating 
sliders. This gear we shall now proceed to describe. Details of 
the gear and valves enlarged will be found at page 116. 

The steam and exhaust valves are entirely distinct, although 
both are operated by a single shaft running through passages 
cast in the cylinder nozzles, which are rectangular in section as 
shown. The exhaust valves are slides driven by cams as shown. 
The cams are so formed that the valves remain at rest while the 
steam maintains its full pressure, and only move near the end of 
the stroke subsequently to expansion. Thus friction is reduced, 
and the durability of the valves and seats is promoted. These 
valves are, of course, reversed, so that the pressure within the 
cylinder keeps them up to their faces. The steam valves are of 
the equilibrium or Cornish type, as will be seen from the detail 
drawing. They also are worked by quick-action cams, which, 
however, are not so quick in spring as to prevent the adoption of 
lead, as is the case with some valve gears of the cam type. So 
long as a cam is under the toe which rests on it, the valve cannot 
close ; but it is desirable that the point of cut-off should be 
variable by the governor, and this is effected by a very ingenious 
device, known as Rowan’s “ fluctuating sliders.” A glance at 
the detail drawing, page 116, will make the action of this simple 
mechanism quite clear. The governor, which is not shown, is of the 
ordinary high-speed type. The toe actuated by the cam is on a 
sliding piece, and this sliding piece is worked by a bell crank 
and rods from the governor. When the slider is fully drawn out 
and the governor balls are at the highest the cam scarcely 
touches the toe, but as the toe is pushed further in a longer 
time elapses before the cam can slip from under it, and during 
all this time steam is being admitted. It is not easy to devise 
anything simpler and more efficient, while the excellence of the 
diagrams which we append, carefully reduced from the originals, 
show that nothing can be more perfect than the action of the 
valves. The cut-off is as rapid as lightning. Noise and con- 
cussion are averted by the use of water dash pots. 

It only remains to add that these engines have been at work 
since they were put up, about sixteen months ago, at the mills 
of the Northern Spinning and Weaving Company, Belfast, and 
are giving the greatest satisfaction, because of their steady 
driving and great economy of fuel. The trials to which we 
refer to test the conswmption of fuel extended over a whole 
week, and represented the regular duty of the engine. Both in 
design and workmanship these engines maintain the high repu- 
tation of the firm, and the results obtained from them strengthen 
the opinions we have maintained in these pages concerning the 
relative merits of compound and non-compound engines, 














LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our corre- 
spoudents, 


BOILER EXPLOSIONS, 

Sir,—In reply to the letter of ‘*'T, M.” in your paper of the 29th 
January, though I fully admit that there is too much truth in 
what he says about the instructions given to boiler-makers as to a 
few rivets, a small patch, or a length of seam caulked, I must ask 
him whether he would consider himself to be justified in carrying 
out his instructions in case he found that the plate was very bad? 
And if so, would he state to the coroner that in opposition to his 
own opinion he had carried out definite instructions, and so lay the 
blame on the engineer to the firm or other person? The plea of 
time would not be raised with the inspection suggested by you, and 
another result would ensue in many cases—that a spare boiler 
would be provided to allow for cleaning and repairs, a want very 
often felt and pointed out. 

The inquest at Shettield has shown that the owner knew the bad 
condition of the boiler, and postponed the repairs till holidays 
gave time for repair, so the verdict has sent him to inquire into the 
law of the case at the ensuing Leeds Assizes, In the case of the 
Todmorden boiler explosion, the cause was found in grooving and 
corrosion ; the latter due to the presence of some acid in the 
water, the former to a disease inherent in the Lancashire two-tube 
boiler in the motion and action set up by the expansion and con- 
traction of one part being in very different proportions from those 
in parts close to them—-as for instance in the shell and in the tube 
at the points adjacent, closely united at the ends, and so causing 
flattening of the tube and grooving of both tube and shell at the 
ring joints—though provided with seams, gussets, and stays, and 
all the rest of the millinery adjuncts recommended by the Man- 
chester school, and necessitated by the design of this class of 
boiler. The jury in this case endorsed your opinion that the time 
has arrived for legislation to be brought to bear upon steamowners 
and users; and these three cases, involving the sad loss of fourteen 
lives, if not more, and the injury of a great number of persons, 
ought to be sufficient to awaken inquiries from both masters and 
servants as to the real conditions of the boilers near which they 
work and live and pass on their way to business, as well as from a 
paternal Government. The letter of ““G. H. W.” in your last 
paper on the late boiler explosion at North Shields, certainly calls 
attention t# boilers more patched—than twenty patches—and 
worse than that at North Shields, with which two boiler-makers 
were so satisfied that they had no fear of it, but thought it was 
ps safe at 35lb. Familiarity with patchwork had rendered them 

earless—-perhaps they were themselves far away when the boiler 
was at work—yet it is strange that one had suggested a new boiler 
only the night before the explosion. Who says that the pressure 
was above 351b.? The engineman distinctly says that both valves 
were blowing at 25 lb.—-one blowing strong at 281b. I did not see 
any suggestion made that the seam, and the place in that seam, 
where it is supposed first to have given way, though removed from 
the point of impact by the feed-water, is close under the middle 
knee, and therefore the weight of the boiler and its contents, with 
the ends lifted, perhaps, by the heavy fire under it, thrown on the 
deteriorated = united six months before to a new plate, and by 
the old rivet holes perhaps, may have caused the rupture in this 
case—and at only 28 1b. pressure. 

Much has been said and written about the old boilers in the North 
of England, the plain cylindrical boiler made with plates placed 
longitudinally, and with long horizontal lines of seams, and these 
have been condemned from time to time as treacherous and dan- 
gerous; and in a recent communication to the Newcastle Chronicle a 
correspondent spoke of them as being badly designed, and assigned 
that as the cause of the recent explosion at North Shields, even 
though the boiler had been in use 30 years almost night and day. 

The defects of these boilers seem to lie in the length of the hori- 
zontal seams, besides that of being externally fired, and therefore 
liable to have the sediment caked on the plates. The objection to 
the long horizontal seam as affording a ready means for a short 
crack in the line of rivets to extend throughout the full length is 

no doubt valid, and to this may be added that the weight of the 


boiler and its contents is localised by the knees or carriers in a 
short length of these seams ; but as this make is still regarded with 
favour, I may be allowed to inquire whether their durability has 
not justified their use, and whether there are no advantages which 
may be claimed for them. 

In the first place, when boilers have iasted under judicious man- 
agement for from 30 to 40 years they ought to be free from any 
imputation as to bad design, though I cannot say that there ever 
was a drawing or design for them. No doubt the egg-end with its 
multiplication of seams is weak, and would be best replaced with a 
properly dished and flanged plate for each end. But there are 
some advantages which the old method of manufacture may fairly 
claim. These plates were made of a quality which is now too seldom 
put into the ordinary boilers, and they were mostly made about 6ft. 
long by 2ft. wide, giving eight strips to a boiler 5ft. diameter, and 
the plates so laid as to break joint at half plate in the circular 
seams. 

The plates were all marked out by template and punched, the 
plates were heated and bent on a block cast to the required radius, 
and when bent were swept with a wet besom on the upper side to 
remove the scale and to lie them in shape, the lower side being 
in contact with the block. In cooling any blister or hollow place 
could be detected at once, and the plate cut to form a half-plate or 
condemned, But in this mode all the lines of rivets were pitched 
to the same template, and there was the absence of the rule of 
thumb for allowing for the outside or inside of the ring as required 
for the hoop method of manufacture, which has called for the use 
of the drift, to the destruction of the plate before being put in use. 
There was also one fact which is deserving of more than mere 
passing notice, that, as every punched hole is and must be taper, 
they could be more readily laid with the smaller sides of the rivet 
holes together, and so the taper could be used as a countersink to 
assist the heads and snap in holding them together ; and in this 
fact lies the advantage of punched holes, as proved by severe 
tests. 

The boiler should be seated in a manner similar to the Cornish 
and Lancashire, not on knees nor suspended from girders, but 
seated on proper blocks, with regular distribution of weight. 

Granting the weakness of the long straight seam, and > oa an 
advantage from hot bending and properly laying the rivet holes, it 
would appear to suggest itself whether the plates could not be laid 
longitudinally in rings, say 6ft. long, and each ring breaking joint 
at the half-plate; the boiler to be seated, not hung or fixed on 
brackets, so that the shape should be kept and undue strain 
avoided, The inside of the boiler should be provided with a trough 
following the circle of the boiler, leaving a water space of about 
3in., somewhat similar to the Whittle boiler, and the circulation 
being maintained more regularly by means of the trough bringing 
the return current to the front of the boiler. The trough would 
then catch all the sediment, which could be removed as mud, and 
so the scaling and chipping would be prevented, This plan can be 
partially tried by putting a bucket under the feed pipe, and it will 
be found filled with soft mud before the plates are covered with 
scale, and the reason may be found in the contents of the bucket 
being free from the circulation which affects all the rest of the 
water, 

The steam-making power of the plain cylindrical boiler lies in 
the opportunity to burn a large body of fuel, and the result per 
pound of fuel will bear comparison with the more costly, though 
called economical, boilers more recommended by those who con- 
demn the cylindrical Borer. 





HARD STEEL, 

Sir,—I think ‘‘ Chief Engineer” has been misinformed. He 
knows a file will nick a gauge glass, so that it will break at the 
place nicked. ‘This and drilling is, 1 thould think, as far as steel, 
however hard, will go in cutting glass. But there is a little steel 
wheel sold everywhere that will fracture sheet glass just exactly as 
a diamond will. Now, it is not every diamond that will cut glass. 
Perhaps your readers are not aware that a diamond must have a 
natural and not an artificial edge to cut glass. The rough 
diamond is broken, and then those parts that have a natural cutting 
edge are used for glaziers’ diamonds. Now comes a query that I 
trust some of your readers may be able to answer. Some five years 
ago I manufactured a lot of what were then called ‘‘ magic dia- 
monds,” They consisted of a Zin. length of steel wire hardened as 
hard as possible. One end was ground off flat, and the wire was 
so wrranged in an apparatus that it was held at an angle of 45 deg. to 
the face of the glass, the edge of the flat end rolling along the 
glass in any direction desired; and just asa diamond fractures 
glass, so did the wire when thus rolled. Then, with the object of 
simplifying the apparatus, I made a small steel wheel, and so 
ground the periphery that it presented to the face of the glass 
the same edge as did the wire held at the angle of 45deg., and I found 
that steel cut better in this form than in the other. The question 
is this: How is it that simply rolling this small steel wheel over 
the face of sheet glass should fracture it, sometimes right 
through, whereas if the wheel did not revolve it would only scratch 
the glass when drawn over it, and there are fifty chances to one 
that it would not break in the place scratched? Allow me to add 
that it is wrong to say that a diamond or a steel wheel really cuts 
glass. They both fracture the glass by some power that I think 
wants defining. G. BECK. 

Feb. 8th. 





TAPPING WATER MAINS, 

S1r,— Will you allow me in reply to your Kilmarnock correspon- 
dent, to observe that the experience derived from the use of some 
hundreds of my patent ferules has enabled me to overcome the 
little difficulties which naturally suggest themselves to a practical 
man, There is no difficulty in making the screw plug suftliciently 
tight ; but your correspondent appears to have overlooked the fact 
that, when the connection is completed and the screw plug pro- 
jects above the ferule, an absolutely water-tight joint is readily 
made by the simple expedient of a back-nut and a few threads 
of hemp. The difficulty of getting the threads of the screw to 
coincide has been overcome by screwing the two parts of the ferule 
tightly together, with the leather washer in its place, and then 
cutting the internal screw down through the two pieces, which are 
then nicked with a file ; when brought into use it is only necessary 


‘to screw the parts tightly together till the nicks correspond and 


the coincidence of the threads is secured. 

I am not wholly unacquainted with the method of tapping 
pipes described by your correspondent. It is very rough and ready, 
suitable, perhaps, in some cases where the pipes are very thick, or 
where they are cast with special ribs or bosses for tapping, but 
quite unsuited for thin pipes or for the thin places which so fre 
quently occur even in heavy pipes, owing to irregularities in the 
casting ; whilst the apparatus illustrated in yours of the 15th ult. 
is equally adapted for thick or thin pipes ; and from the smooth 
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way collisions that the boilers of the engines scarcely ever explode, 
notwithstanding the immense force pent up within them, although 
the carriages behind them are almost always broken into match- 
wood, the splinters—as it used to be in the wooden walls of 
England—dealing death and destruction all round, Now is not 
the fact that the boilers do not explode due to their being con- 
structed of iron + pana and strongly mounted on an iron framework. 
If so, why should we not build our railway carriages on the same 
principle, so that although perhaps a collision might still shake the 
occupants severely, yet there would be none of that frightful muti- 
lation descriptions of which daily harrow our feelings? Some 
perhaps will object that the weight of iron carriages would be too 
great ; to this I reply, that properly proportioned iron carriages will 
be very little, if at all, heavier than those now in use. Others 
may object on the ground of expense, but I should say to 
them that no cost is too great if the desired result, namely, 
the preservation of life, be attained, and further, if the enormous 
damages which railway companies have to pay after every accident 
and the cost of the rolling stock destroyed be taken into considera- 
tion, that the iron will be cheaper in the long run. And if it be 
contended that the occupants of iron carriages would be killed by 
the concussion of a collision, I answer that any kind of material 
—_ be used for the internal divisions and 1 .ings, with a soft 
padding of sufficient thickness to prevent the possibility of great 
personal injury. 

I venture to ask you to publish this letter in the hope that some 
one of greater influence than myself will give it attention, for I feel 
sure that anyone who can adopt my suggestion to practical use will 
prove a good friend to railway travellers, and perhaps even to the 
companies also, for the improvements I have suggested might 
happen to render unnecessary the project—now freely convassed—of 
compelling the formation of separate lines for goods and passenger 
traffic, Cuas. R. SIMEy, 

Sunderland, Feb, 10th. 


[The royal saloon on the Great Western Railway is, we believe, 
made of thin boiler plate ; and we have heard ofticials of the company 
claim for it, that if it rolled down an embankment, the royal 
occupant would be little or none the worse, so carefully is it padded. 
Tron carriages have often been tried, but they are excessively heavy, 
cold, and noisy, and for these reasons they have never met with 
favour.—EpD. ] 








MARINE ENGINES, 

Sir,—In your issue of October 3rd, 1874, which I received last 
voyage, is a letter by ‘* Arques.” I see from the papers since pub- 
lished that his charge of dishonest trials in the merchant service and 
incapacity of seagoing engineers to conduct them, has been lightly 
passed over by ‘‘ H. O.” I wish to call your attention to the fol 
lowing :—Navy engines are not constructed to fairly test the 
superiority and economy of the rival systems for fuel, steam, and 
water per dynamometrical horse-power. They are built to suit the 
ships—short strokes, large diameter of cylinders, mostly all hori- 
zontal, to keep the weight as low as possible. Boilers and super- 
heaters all below the water-line, so that economy is sacrificed 
to space, Xc. Such engines are wasteful, It is one thing to run a 
few hours for a navy trial, it is another to run for months or years. 
My ship, for example, in less than three years has run about 
310,000 miles—tifty-one voyages across the Atlantic — and the boilers 
are as tight as the first voyage. Is not practice like this in the 
merchant service better than a navy trial in Stokes’ Bay, with clean 
fires, clean boilers, clean ship, and picked coal? I say the ocean is 
the place to try the rival engines, and that seagoing engineers are 
the only men that can form a correct idea of what is best. 

** Arques” says the land is the best place to test the different 
kind of engines, that such men as Dr. Joule and Sir William 
Thompson are the persons to conduct the trials. Suppose it were 
sone to test the rival marine engines on land, and they gave 
their decision : ‘‘A, Ist; B, 2nd; C, 3rd; D, highly recommended,” 
based on the consumption of coal per horse-power per hour—dyna- 
mometrical. A seagoing engineer would take other things into 
consideration,* and ask, what is the weight of your engines and 
boilers for, say, 500-horse power nominal? ‘Now A’s may have 
given better results than b’s; and B’s engine and boilers, about the 
same weight, may take up less room in the ship, or the weight of 
water in the boilers aa circulating space five or ten tons less 
than A’s. C’s engines might take up less room than A’s or B’s. 
Again, D’s boilers weigh about 130 tons, A, B, and C’s 180 tons each 

fifty tons in favour of D at £1 a ton for a voyage across the 
Atlantic = £50, which would help to balance the 10 per cent. 
extra coal used by D; and D’s boilers and engines would not require 
half the expense to keep them in repair, and one set of boilers would 
last two of A, B, or C’s; and as boilers are sold by the ton, the 
interest of the money on the different price, added to the 
three or four months’ ships demurrage for new boilers taken 
into consideration, he might reverse the decision of the ‘‘ proper 
men.” ‘Trials ashore we can prove are not to be relied on. 
Engines and boilers may give good results on land, or on a 
trial trip in fine weather, and after all be a complete failure when 
yeah fe tested at sea, as ‘“‘H. O.” says, in all kinds of weather 
on the broad ocean. Suppose we have four ships same size and 
model, and put one pair of our engines into each—A, C, and D 
boilers fore and aft, 3 athwartships. They all start together. B 
might take the lead in fine steaming weather. Then they have a 
strong wind abeam and moderate sea; they could all carry their 
canvas except B, whose boilers are athwartships. They encounter 
a hard gale ahead, and very heavy sea—as is usual in winter wea- 
ther. ‘* Arques” would see theory reversed —not the high-pressed 
dragging the low-pressed when they raced, but the low-pressed 
dragging the high-pressed, and shaking the ship aft, in a way 
enough to make each individual hair stand on end. He would 
soon see the fallacy of his statement about sea-going engineers, and 
find by experience that the cut-off engines he advocates are pre- 
ferable to the compounds in bad weather, or even go further, and 
choose D’s, with the 40 1b. steam and a moderate cut-off of about 
one-fourth. If he did not slow his engines until the weather 
moderated, but let them race if they did not break down, he might 
require to dock his ship, and give the insurance a job to re-rivet 
the after part of the vessel and the bed of the engines. It would 
not require much ingenuity to run up a bill. B’s and C’s engines 
would get oa better in a heavy head sea; their engines would race 
together. B’s would be more top-heavy than C’s, and difficult to 
repair. Fancy something loose in one of b’s low-pressure cylinders 
or valve chests at sea; it is a hot job to go in and repair it, or to 
stand by and handle some of our compound engines going through 
the Suez Canal in warm weather. Such experience would give the 
proper persons practical knowledge, and make them confess, like 
‘ i. O.,” that something wants to be done to make compound engines 
handle better. ‘‘ H. O.’s” is a poor argument in favour of com- 





and certainty of its action I am persuaded that if ‘‘ Practical ” tries 
it, he will acknowledge that he has been, somewhat hasty in con- 
demning the system without practically testing its merits. 

Kent Waterworks, Feb. 9th. WELLONIS. 





IRON RAILWAY CARRIAGES, 

Srr,—The melancholy disasters to life and limb resulting from 
the numerous recent railway accidents have led me to consider 
whether by any means passengers can be better preserved from 
injury. 

a the history of locomotive engineering I find that 
improvements in the engines have been so rapid and great that we 
can now travel at sixty miles per hour by using a pressure of, say, 
150 lb. of steam, whereas when Stephenson first introduced the 
system he did not think of attaining a greater speed than ten miles 
an hour with a pressure of 25 lb.. But I do not find that improve- 
ments in the construction of railway carriages have progressed in 
anything like the same ratio as in the.case of the engines. In the 
carriages built forty years agoto run at ten miles per hour, wood 





was used for the framework, and wood and wood only has been 
used ever since, and stillisused. Now I have often noticed in rail- 





I is—that all ships going long voyages have them. What about 
the Great Britain? The fashion in engine making, like ladies’ 
dresses, has changed two or three times since her engines were 
made, 

in, the cut-off engines with the high-pressure steam and long 
stroke have not got a fair trial in this country. If some semi- 
scientific simpletons, as ‘‘H. O.” calls them, make impracticable 
cut-off or compound engines, that is no argument for or against 
them. In America there are cut-off marine engines running, carry- 
ing 801]b, steam, cutting-off as low as 4in., é.¢., expanding the 
steam eighteen times. think we give too much credit to the 
engine builders and not enough to the boiler-makers and naval 
architects, 

Two ships left the same port at the same time, the one ship and 
engines nearly new, the other an old ship with new engines by the 
same engine maker—the old ship’s engines 200-horse power nominal 
more than the new ship’s. Now, as the ships were about the same 
length, the ship with the most power you would expect to be the 

* A, the ordinary high and low pressure engine; i.¢., one high-pressure 
and one low, separate cranks; B, the 4-cylinder engines, high-pressure 
cylinders on top; C, the high-pressure cut-off e e; D, the ordinary cut- 
off engine. A, B, and C boiler 80 lb. pressure; D, 40 1b. 
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quickest. The engineers of both ships thought so. However, 
in ten hours the old ship was hull down astern, both ships’ engines 
working well and full power. 

In my opinion “‘ H. O.’s” statement that the weight of the single 
cémpounds are less than that of cut-off engines is not correct ; 
three months ago an American engineer told me an extraordinary 
economical new ship—single compounds—had arrived from China, 
average speed eleven knots per hour, on from 20 to 25 tons of 
coal per day. Seeing her in a graving dock afterwards I examined 
her bottom. I was anxious to see the engines and boilers; there 
being no engineer on board I could not resist the temptation of 
showing myself around ; first om spe the boilers and stokehole ; 
there was easy access to the safety and stop valves. The boilers 
were splendid; such large furnaces and lots of heating surface for 
the diameter of the high-pressed cylinder, that with ordinary coal 
the fires would run three or four.days without cleaning and the 
damper half shut. I looked through the engine-room ; the weight 
of the pistons, piston and connecting rods, &c., would be from 
9 to 12 tons, say 10 tons, and a balance wheel not less than 12 tons. 
Now an American Baird ora Reynolds cut-off engine (ft. stroke, to 
use the same amount of steam would have piston, piston and con- 
necting rods, crosshead, Xc., about 6 tons, no balance-wheel, 
only moderate balance on cranks. These engines work very well, 
and can be reversed quicker than an engine with a balance-wheel 
and from 16 to 20 tons less weight. I believe the economy of this 
ship is principally due to the boiler designer and the —_ archi- 
tect. .G 





ROTARY ENGINES, 

Srr,—The publication on both sides of the Atlantic of various 
comments upon rotary engines, more particularly the letter of 
‘*Reciprocator ” which appeared in your columns, and the tabu- 
lar results published in another journal of a trial of such engines 
recently conducted at the American Institute Exhibition of New 
York, prompt me to address you upon the subject. A protest 
has been filed with the judges against making any award based 
upon the results of the trial, the conditions of which were lax in all 
the essentials necessary to insure reliable data. The Lidgerwood 
engine was a new one, brought to the Exhibition for the express 
purpose of a trial, its brake being 3ft. in diameter, and supplied 
by the builders of the engine. The Massey engine was also a new 
one, specially introduced for the contest, and was fitted with the 
Lidgerwood brake. The Gallahue engine had been broken a few 
days previously, and was not in a fit condition to be tested. The 
Myers engine was refitted—to take up play on the sides of the 
pistons—a day or so before the trial, and had a brake pulley 164in. 
diameter. 

The revolutions of each engine were counted for one minute, at 
intervals of five minutes, each test lasting for five consecutive hours ; 
so that by increasing the number of revolutions during that one 
minute, the value of the test was utterly destroyed. During the 
whole time the Myers engine was under trial, the valve admitting 
the supply of steam to the cylinder was being regulated by hand ; 
i.e., opened during the one minute, and partially closed— wire- 
drawing the steam—during the other four minutes, the speed of 
the engine varying in a very perceptible degree. Lubrication to the 
cylinder and the brake was freely supplied during the one minute, 
and discontinued during the four minutes’ interval, seventeen quarts 
of lard oil being consumed in the five hours, 

The pistons of the Lidgerwood engine were forced against the 
periphery of the cylinder by steam, the admission of which was 
regulated by a separate stop valve, the handle of which was under 
manipulation during the whole five hours of the trial, the object 
being, apparently, to diminish the number of revolutions during all 
the intermissions of four minutes, by forcing the pistons against 
the cylinder bore with as much pressure as possible, to increase 
their friction. 

It is claimed that the main stop valve supplying the steam to 
this engine was not permitted to be touched during the trial, and 
that its revolutions were, as a natural result, more correctly regis- 
tered. Be this as it may, it is certain that the total revolutions 
made by each engine during the five hours should have been taken, 
and that results predicated upon any other hypothesis are illusive 
and worthless, 

Mr. Joshua Rose’s formula of comparison for rotary ¢. recipro- 
cating engines (quoted by ‘‘ Reciprocator”), when applied to the 
Myers engine, produces the following remarkable results : 





Wearing 





in. in| in. Feet. in. in Ib. 





Myersengine .. . 6X4 24 o40 228 477 11300 
Reciprocating .. 5$ diam. 24 549 18 58 | 0 


The term “‘leak line” represents the length of the outline of 
the wearing surface in the cylinder requiring to be kept stehm- 
tight. The term ‘wearing surface” in cylinder is the area of 
frictional surface of the moving parts contained in same. ‘ Un- 
balanced side pressure” means the pressure on the sides of the 
inside rings, forcing them against their bearings in the cylinder 
covers and division piece in the centre of the cylinder—the pressure 
of steam being 1001b. per square inch—producing an enormous 
frictional pressure, which is at all times a load upon the piston. 
Further comment on the above table in superfluous, save it be that 
while thanking Mr. Rose for his valuable formula, it would be 
interesting to learn the reason of his silence upon this much mooted 
question, concerning the merits of which he, more than any one 
else, is capable of enlightening us; and eould he not, at the same 
time, give us a few words of advice upon ‘‘ How to run an engine,” 
and “What I know about winning trial tests?” so that the 
mechanical community may know if it is true that the trial referred 
to was one of engineers rather than of engines. There is no reason 
why an award from the American Institute should not be as much 
coveted as one from the Franklin Institute, though such is far 
from being the case; and if Mr. Joshua Rose takes the interest in 
the former which he has publicly and privately professed, I trust 
he may come in the end to perceive that no feeling of professional 
confidence should influence him to withhold from the mechanical 
public whatever information, be it little or much, he may have 
upon the rotary engine enigma. 

JOSEPH W. BANKs, 
Consulting Engineer and Millwright. 

12, Abingdon-square, New York. 





THE LIERNUR SYSTEM OF SEWERAGE. 

Str,—Your issue of the 28th ult. contained a report upon this 
system—signed by Mr. Busch, one of the directors of a manure 
company—the statements in which have caused me considerable 
astonishment. I.do not know anything of Mr. Busch, and have 
therefore no reason to impugn his good faith; but having made 
some investigations myself, and formed an opinion almost dia- 
metrically opposed to his, I hope you will allow me to give it ex- 
pression. 

Last July I visited Amsterdam and Leyden in the company of 
one of my colleagues and of several other gentlemen intererested 
in the subject, and speaking generally, both what I saw and what 
I heard so largely differed from what Mr. Busch appears to have 
seen and heard, as to make it difficult to believe that we both 
visited the same places. As the figures given by Mr. Busch will 
doubtless be examined, and, if found erroneous, corrected by others 
better informed than I am, I will limit myself to a statement in 
reply to his paragraph respecting the condition of the closets 
and pumping station at Leyden. Mr. Busch says, “The closéts are 
simply, according to English notions, an unbearable nuisance,” 
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and aged people, in some cases without any external aperture, and 


various ranks, from cottages to good middle-class houses— not 
“exclusively of the poorest class.” In most cases these closets were 
absolutely free from offensive odour, and even those’ which were 
not perfectly inodorous were far less odious to my senses than 
many water-closets I have met with in modern and otherwise 
good . hotels. As for the basins “being full of fecal 
matter,” Bsaw nothing of the sort. 

The most astounding statement in Mr. Busch’s letter is that 
describing the Leyden pumping station as ‘‘a perfect pesthouse.” 
I can only say that I visited it about five o'clock in a hot July 
afternoon, and it was then so free from odour as to induce one of 
my friends to say that he wished the room we had that day lunched 
in at Amsterdam had been equally sweet. I assert positively that 
there was then nothing whatever from which we could have 
guessed, if we had not known, the use of the pumping station. 
I cannot, and therefore will not try, to reconcile Mr. Busch's 
statements with the known intention of the Leyden authorities to 
largely extend the Liernur system in their city, they having had 
several years’ experience of its working. And although the 
authority of which I am a member have not yet decided to adopt 
the system here, they have formed an opinion of it so far favour 
able as to induce them to request Captain Liernur to inspect their 
district, and suggest plans for its sewerage, and he is now en 
gaged upon this task. 

In conclusion, allow me to add that I have not the smallest 
pecuniary interest in the Liernur or any other system for the dis 
posal or treatment of sewage. E. H. Fuuver, 

Chairman of the Rural Sanitary Authority 
of the Chorlton Union. 
BILGE PUMPS, 

Srr,—I was glad to see the letter of your correspondent “ T. O.,” 
and should like to make a few remarks respecting the efficiency of 
bilge pumps, cocks, &c.——-things of the most vital importance to sea 
going engineers. ‘The engine bilge pumps as usually fitted are very 
inefficient, for several reasons which I could mention, and espe 
cially so in rough weather, and consequently, in case of emergency, 
I certainly with “*T. O.” recommend the adoption of centrifugal 
pumps as the most eflicient for the purpose under all circumstances. 
They must, however, be fixed sufficiently low in the bilge for the 
water when dangerously high to surround them, or they are of no 
use. I may be wrong in saying that a centrifugal pump will not 
lift water, but I speak from my own experi¢nce gained when an 
assistant engineer on board a large steamship belonging to one of 
our leading companies. We had two centrifugal circulating pumps, 
each driven by its independent engine, and furnished with sea and 
bilge suctions; but although the necessity for their use occurred 
several times, we never succeeded in clearing the ship of a quart of 
water by their means; the pumps standing above the level of the 
furnaces, our fires would have been extinguished before they would 
have worked. I have seen similar pumps in several ships, but all 
fixed above level of platform. Possibly our pumps were not run at a 
sufficiently high speed, but of what use is «a pump which will not 
work under such a condition? One thing is certain, they would have 
pumped if actually in the bilge water, and I think it a matter 
demanding the attention of marine engine builders and others. 

I would also draw attention to the necessity for more thought 
and care in the arrangement of Kingston’s cocks, pipes, &c. ; the 
valves and cocks are fixed in many cases in almost inaccessible 
positions, and not only so, but large cocks are used which are always 
very difficult to move, and are seldom either water or steam-tight, 
I would beg to recommend the more general use of spindle and 
sluice valves on board ship in all cases, These arrangements, together 
with more care and some alteration in the construction and posi 
tion of suction roses, and more attention to the fitting of stoke 
hole floors, shields between boilers at angles and bunker floors, 
would greatly lessen the too frequent frightful losses of life at 
sea. A CHier ENGINEER. 

February 8th. 


Manchester, Feb. 6th. 





RAILWAY WHEELS. 

Sir,—The question of tire fastenings for railway wheels, and 
indeed the question of wheels generally, is one that has been 
brought so prominently into public notice by the late lamented 
accident at Shipton, that I feel no apology is needed from one 
whose pcsition enables him to speak with some degree of knowledge 
of their manufacture. 

In the first place, let me enter a protest against the rage there 
seems to be amongst railway authorities to obtain wheels at a 
terribly low figure. True, it behoves all to deal in the cheapest 
market possible, but excellence of workmanship in an article upon 
which the safety and comfort of the travelling public so much 
depend should not be sacrificed to the god of ‘* cheapness ;” and yet 
Iam afraid this is too often done, and firms whose reputations 
stand second to none in the railway wheel trade must suffer for 
lack of orders, while houses which are much below them in rank 
are busy because they pander to the rage for ‘* cheapness, ” leaving 
quality almost altogether out of the question. 

Now for a few words about wheels. The day of the old-fashioned 
spoke wheel is almost, or it ought to be, gone byforever. There isnot 
sufficient elasticity about the body of it to fit it to receive a tire 
shrunk on and pressing it tightly at all points of its circumference, 
while the difficulty of efficiently securing the tire to it is one that 
has puzzled the brains of inventors for many a year, and as long as 
they are made, so long will they continue to be a difficulty. 

The railway wheel of the future, Sir, must be a dise wheel, and 
the question is, Can a disc wheel of 
iron be constructed which shall afford 
a secure and efficient fastening for the 
tire, combined with a sufficient elas- 
ticity to provide for such a con- 
tingency as contraction by frost and 
re-expansion by heat, and also of 
such a simplicity of construction as 
shall materially lessen the cost and 
time occupied in making it ? 

I answer, I believe there can, and 
forward you herewith tracing of such 
a wheel, 

A is the tire, B is a cast iron 
nave, © C are two discs of iron 
bolted to the nave as shown, and 
turned so as to fit the grooves cut to 
receive them in the tire. 

Those who understand anything of 
railway wheels will at once see that 
the construction of such a wheel would 

very simple, inasmuch as_ the 
making of the skeleton is entirely 
dispensed with and a more than 
efficient substitute is provided, while 
the elasticity of two such discs would 
sufficiently —_— for such a contingency as that mentioned 
above, and if the tire broke in a dozen places no piece could escape 
from the grip of the discs, OMEGA, 

Wednesbury, Jan. 28th. 

FISH JOINTS, 

Sir,—Though ashamed to intrude further on your space, yet, 
with your permission, I will add a few lines more on this subject. 
Your correspondent Mr. Andre gives an accurate account of the be- 
haviour of the fish joint under traffic weight. He shares what must 
be the universal feeling as to the effect of joint knocks on rolling 
stock and permanent way, and he gives a most interesting account 
of his own observations as to the deflection of the fish joint. I 
wonder whether it ever occurred to Mr, Andre to test the strength of 




















he fish joint by direct strain, and by so doing to ascertain its actual 


Now I entered a considerable number—forty or fifty, I think | bearing powcrin relation to the railitself? There is certainly no com 
in very different positions, many of them in an asylum for orphans | parison in point of sectional area between the rail metal and the 





| of the girder. 
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fishes, The latter, taken together, do not possess much—if any 


opening directly into crowded dormitories, and others in houses of | more than one-half the sectional area of the rail. Again, while 


heavy double-headed rails show a depth of over 5in., the fish plates 
used to join them are only 2jin. or thereabouts. To say the least, 
this is anomalous, In general construction, where a girder is com- 
posed of two or more lengths to make up its required dimensions, 
the joinings are invariably supplemented with more than the 
average amount of material, and this is so carefully bestowed as to 
confer on such joining a greater strength than exists in other parts 
But the railway engineer is content—in spite of 
the most patent evidence of the danger and wastefulness of such a 
course—to join his girder with two plates having only one half its 
sectional area, little more than half its depth, and which plates 
are as badly disposed, by reason of the shape of their bearing edges 
and the insecurity of their fastenings, as any appliance can well be. 

A chain is no stronger than its weakest link, as, certainly, a 
rail is no stronger than its joint. A most important conclusion 
hinges on this latter consideration. With a joint fully capable 
of supplementing its bearing power, a lighter section of rail than 
those now in use would make a better road. At present exces 
sive weight of rail is an absolute necessity, the object being 
to bridge over bad and weak joints. Mr. Andre clearly recog- 
nises this. The weight of the body of the rail, and the load of 
passing traflic, confer a certain amount of strength.on the joint. 
With an effective joint, however, the necessity for this additional 
weight in the rail ceases, Only the amount of strength requisite to 
carry traflic would be required, and hence a lighter section would 
be found, as I have said, to do infinitely better work. If this 
conclusion be correct, here is another argument for a better joint. 
In my letter to you of the Sth of January I pointed out that 
economy of working demanded a better fastening. It is also as 
apparent that economy of construction seconds that demand ; 
for, supposing that a joint were available, and that its use made 
a better road with, say, a 75 Ib, rail than the 82 Ib, rail, which I 
believe is the general rule about here, there would be a saving 
per mile of 22 tons of rail metal. Whether, however, it would 
be wise to use the economy resulting from a good jeint in lighten 
ing the rail metal remains to be seen. My impression is that it 
would require all the weight we have now in the road bed, and 
even more, in conjunction with as perfect a joint as could be 
made, to carry safely and with true economy the enormous traflic 
of some of our more important railways. 

But to return. My impression is that, unaided by the secon 
dary support mentioned above, the common fish would collapse 
under the weight of a heavy driving wheel, and show an amount 
of weakness very little suspected. That its inefficiency is to some 
extent recognised is shown by the expedient of drawing the 
sleepers nearer together at the joint. This is a futile attempt, 
however, to make up for a totally inefficient piece of construction. 

Only a word more. Mr, Andre suspects that the heavier shock 
experienced by the engine—just the very part of the train construc 
tioh W hich should be saved from such usage is communicate d tothe 
carriages through the buffers, I think this is not so. On leaving a 
station, when tlie draw springs are extended, and the buffers hardly 
in contact, the joint knock is perhaps more distinctly felt than at 

Again, Mr. Andre’s observation differs from 
mine in regard to the distinctness of the knocks. I can assure 
that ge ntleman of their distinctness in the North country, where 
excessively heavy mineral traffic exaggerates the effects of any 
weakness in the road, DBesides this, observation by the roadside 
during the passage of a train will show by the sharp click of the 


joints that each wheel receives its separate and distinct blow at 





any other time. 


each and every fastening. H. L. 
Feb, Ist. 
THE PERNOT PUDDLING FURNACE, 
SIR, I see in your number of the Tur ENGINEER, dated 
Jan, 29th, a description of a patent by M. Charles Pernot, of Saint 


Chamond, for a new rotary puddling furnace, which has attracted 
considerable notice in France, and which you state will shortly be 
introduced into England. I take this opportunity of pointing out 
that my late father, Mr. Joseph Maudslay, took out a patent fc 
exactly similar arrangement in June, 1858 ; but on examination he 
found that another patent already existed by Bb. P. Walker and 
J. Warren, dated May, 1853. I have proc ured a copy of both the 
spec ifications of the patents reierre «l to above, and here by inclose 
them. Water H, Marps.ay, 
Lambeth, Feb, 3rd, 
) 


WHICH WAY SHOULD AN ENGINE RUN! 





Srr,— Conclusions on this subject have been eome to, both by 
yourself and your correspondent ** J, M, G.,” without showing, to 
my min 1, any satisfactory reason why. I consider that both are 
quite wrong, and that when an engine gives off its power by spur 
wheels, and when the driven wheel is on that side of the shaft 
furthest from the cylinder, the engine should run out; and when 
between the crank shaft and cylinder, run in—for the following 
very obvious reason :—By so doing some of the weight is taken off 
the tiy-wheel shaft pedestals and put on the first driven shaft, 
which is, in almost all cases, better able to bear weight adding to it 
than the other. It would have to be a very light fly-wheel, or a 
very smal] spur wheel on the fly-wheel shaft, to cause the latter to 
lift against the cap. Thus, by driving in the way I say, the weight 
of the fly-wheel is distributed on more bearing surface ; whereas, 
by driving in the opposite direction, not only is the weight of the 
driven spur wheel put on the fly wheel shaft yp destals, but also a 
weight equal to the force lifting against the cap of the driven shaft, 
which cap is also far more liable to shake loose when the shaft 
lifts against it. 

Considering the tendency there is for shafts bearing heavy fly- 
wheels to become hot and wear down the brasses, I think, where 
circumstances will permit, engineers ought to avail themselves of 
the opportunity of reducing such weight, and put it on the driven 
shaft; and not add weight where there is too much already. 


Huddersfield, Feb, 10th. T. L. 











PRIVATE BILLS IN PARLIAMENT. 

Thr examiners never sit on the day Parliament opens, and 
there was accordingly no sitting oa Friday, nor was there any 
business on Monday. On Tuesday Mr. Robinson had a little 
“chamber practice,” and disposed of the cases, in his room, of 
the following postponed unopposed petitions :—Carmarthen and 
Cardigan Railway ; Southampton Docks; Stockton Extension 
Improvement and Dock; and the Truro and Perran Mineral 
Railway bills. In each case the bills were endorsed as in com- 
pliance with standing orders. 

The examiners had no business before them on Wednesday. 
The Hull Tramways Bill was put down for yesterday—Thursday 
—but was further postponed to the 22nd current. This and the 
cases postponed till the 15th, will clear off the business in so far 
as examinations for the Commons House is concerned. 








THE BELGIAN Iron TrapdE.—(From our own Correspondent. ) 
There is little fresh to report in connection with the Belgian iron 
trade. The Minister of Public Works has promised to make in- 
quiries into the composition of steel rails which have broken upon 
the State lines during the recent frosts. Official returns show that 
the exports of iron minerals from Belgium last year amounted to 
only 108,204 tons, or 106,837 tons less than in 1873, and 70,800 tons 
less than in 1872. The exports of pig iron from Belgium only 
amounted last year to 16,137 tons, or 11,000 tons less than in 1873, 
and 33,000 tons less than in 1872. The exports of rails from 
Bele ix m last year were 92,227 tons. This total shows an augmen 
tation of 19,.°5 tons as compared with 173, and 10,700 tons as 








compared with 1872, 
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TO CORRESPONDENTS. 


*.* We cennot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to keep copies. . 
*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notiee whatever will be taken of anonymous 

communications. . 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwasded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

T. V. (Merthyr Tydfil). There ave no such books in existence. 

R. W.— Write to the secretary, 81, Newhall-street, Birmingham. 

W. P.— You can obtain the work through any bookseller, ov divect from Messi 
Lockwood or Messrs. Spon. 

CHEMIN DE Fer.— You -allude to the Settle and Carlisle Railway, which ix 
almost completed, and will shortly be opened, we believe 

R. N. B.—Theve ia no other objection than that you would not be telling the 
truth if you so labelled your machines, It is not necessary that the number 
should be attached 

T. W. (Birmingham).—J/ you could prove that the direction of the wind 
and its influence were alicaua horizontal you would be right, but this ia con- 
trary to fact. When the wind blows over a sloping roof it tends to jorce 
the roof doen, just for the same reason that the sails of @ windmill revolee, 
and it is for this strain you must provide, But, apart from this, it Sre- 
quently occurs in squalls that the line of current ia not horizontal, the wind 
iwating down on the roof, and for these reasons the whole area ix always 
taken into consideration, 

T. K.-—The force of gracity, otherwise the weight of a body, will cause it to 
Soll in one second V6ft. in round numbers, avd its terminal eelocity will be 
B2rt. per second. If now you double the force causing the descent of the 
piston you will double its velocity. But the greater the fall the greate: 
will be the terminal velocity. The effecta produced by the admixsion of 
steam above the piston of a steam hammer will be just the same as though 
the drop were increased; either would augment Vi How much a gicen initial 
steam pressure will augment the velocity of any haniaer in practice it would 
be dificult to aay, but we Jancy you can have no trouble in arriving at it 
approximately Jor any gicen case, 


SAND CORES. 
(To the Editor of The Bagineer.) 

Sir,—I shall be greatly obliged by any of your readers informing me 
what is the best method of removing sand cores from steam passages 
which there is great difficulty of getting at, to clear in the ordinary 
Tanner. GPG 

London, Feb. 6th. 

AIR CURRENTS IN FURNACE AND VENTILATING SHAPTS 

(To the Editor of The Engineer.) 

Sir,—I shall feel greatly obliged if your correspondents will kindly 
inform me where I may obtain information on this subject, and more 
especially as to practical experiments on the velocity of air in upright 
shafts of various sections and at various temperatures, H. 5.58 

London, Feb. 4th. 

[Our corvespondent may consult Peclet’s “ Traité de la Chaleur” 

toge.—Ep. E.] 


with advan- 


ANGLE IRON RINGS. 

(To the Editor of The Engineer.) 

Sir,—Can any of your correspondents tell us where we can buy angle 
iron rings ready turned, say 3ft., 4ft., and 5ft. diameter, by 2jin. and 
2\in. ? B. M. 

SMtrand, London, Feb. 9th. 

COLLINGE PATENT AXLES 
(To the Editor of The Bagineer.) 

Sirn,—Can any of your scientific readers state «a remedy for wheels 
(Collinge’s patent) getting locked fast during transit per rail? We have 
had two or three lately which has caused much annoyance and trouble, 
our customers putting it down to neglect on the part of the coach builder, 
which is not the case. 0 

Dublin, Feb. 10th, —__ 

SUBSCRIPTIONS. 

Tur ENGINeer can be had, by order, rom any newsagent in town or country 
at the various railway stations; or it can, Uf preferred, be supplied direct 
Trom the office, on the following terms (paid in advance): 

Half-yearly (including double number) .. £0 14s. 6d. 
Fearly (including tivo double numbers)... 6... 4A M8. Od. 

If credit occur, an extra charge of tio shillings and sixpence per annum will 

be made, THe ENGINEER is registered for transmission abroad. 
FOREIGN SUBSCRIPTIONS. 

In consequence of permanent increase in size of Tuk ENGInger involving 
double postage, it has been found necessary to make some change in the 
rates of Joreign subscription. The subscription for the year 1875 will also 
include one nuwmber more than usual. Foreign Subscriptions Jor thin 
paper copier are accordingly received at the following rates: Subscribers 
peying in advance, at these rates, will receive THe ENGINEER weekly 
and post-free, Subscriptions sent by Post-opiice Order must be accompanied 
by a letter of advice to the Publisher. Tuick Parer copies may be had 
yy preferred at increased rates. 


Remittance by Post-office Order. 














Per year. Per year. 

aed. fea 
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The following Volumes ef Tue ENGINEER can be had, price 18s. each;—Vols- 
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ADVERTISEMENTS. 


eo". The charge for Advertisements of four lines and under is three shillings; 
Sov every tera linea afterwards one shilling and sixpence; odd lines ave 
charged ove shilling, The line averages eight words. When an adver- 
tinement measuress an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 
payment. Alternate advertisements will be inserted with all practicable re- 
gularity, but regularity cannot be guaranteed in any such case. All 
advertisements, except weekly ones, are taken subject to this condition. 

ADVERTISEMENTS Cannot BE INSERTED UNLESS DeLiverED BEFORE Six O'CLOCK ON 

. wunspay Evenino ix nach Ween. 

»" Letters relating to adver ts and the publishing department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
other letters to be addressed to the Editor of THe Encineer, 163, Strand. 











MEETINGS NEXT WEEK. 
Tue METEOROLOGICAL Society.—Wednesday, 17th instant, at 7 p.m. 
“Report of the Conference on the Registration of Phenological Phe- 
nomena,” ‘On the Weather of Thirteen Summers,” by R. Strachan, 
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F.M.S.; “‘Ona Universal System of Meteorography,” by Professor F. 
Van Rysselberghe ; ‘‘ Results of Meteorological Observations made at 
Patras, Greece, during 1873,” by Rev. Herbert A. Boys. 

Institution oF CiviL Encineers.- Tuesday, February 10th, at 3 p.m.: 
“*On the Erosion of the Bore in Heavy Guus, and the Means for its Pre- 
vention, with Further Suggestions for the Lmprovement of Muzzle-loading 
Projectiles,” by Mr. Charles William Lancaster, Assoc. Inst. CE 

Cuenca Society.— Thursday, February 18th, at 8 pm.: Lecture ‘On 
the Dynamical Evidence of the Molecular Constitution of Matter,” by 
Professor Clark Maxwell. 








DEATH. 
On the 6th January, 1875, at Bombay, five weeks after his return from 
England, Mr. ALEXANDER CHARLES Hatt, C.E., in the 46th year of his 
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MR. MACFIE ON PATENTS. 

In a letter from Mr. Mactie to this journal, and recently 
published in our columns, that gentleman took exception 
to some of our remarks on the paper read before the 
Society of Arts by Mr. Bramwell, and complained that 
hisown views were not sufficiently understood by the public. 
He has read a paper on the patent question before the 
Edinburgh Chamber of Commerce, and we may accord- 
ingly consider ourselves justified in taking the views 
therein laid down as the distinct expressions of opinion 
which it is Mr. Mactie’s desire shall be associated with his 
name and influence. He tells us in as many words that 
his paper is called forth by the overt acts of the promoters 
of patent protection ; among which hostile movements he 
includes the recent meetings at the Society of Arts—* the 
succession of grand field-days to prepare for action in the 
approaching campaign, at which, however, only one side 
went through the evolutions, the opponents of the patent 
system standing aloof.” We may, therefore, take this 
paper as the manifesto of the anti-patent law party, the 
members of which for some reason, quite unaccountable 
to us, “stood aloof” from the very proceedings which 
obviously afforded thema rare opportunity of converting, 
if they could, their more numerous opponents. 

We have carefully read Mr. Mactie’s paper, and we are 
bound to say, if possible, only to be the more convinced of 
the error of its author's ways. So far as we are able to 
follow his arguments, they amount to this—that invention 
is useful, that the inventor should have a pecuniary 
interest in his invention, but that the cost of providing 
this interest should not fall upon the manufacturer who 
uses the invention, and so ultimately upon the purchaser of 
the manufactured article, but upon the State, who should 
reward the inventor out of the fulness of the national 
exchequer. The only legitimate end of a patent system is, 
he says, to promote public good, and this it does by giving 
the inventor a pecuniary interest. So far so good, but 
then he also says: “It ignores sentiment, which with 
many persons is a powerful incentive. If patents are 
continued, should we not try to mingle with the pecuniary 
and somewhat mercenary motive, or at least make more 
prominent and more potent, other and noble mainsprings 
of action, including a conscious sense that there is rendered 
to the public a compensating and real service?) Without 
baiting our lines with that poor attractive, popular 
applause, we should supply what certainly is lacking at 
present, the element of acknowledged merit and honour. 
To be a patentee should be, in all cases, honourable. This 
would be very agreeable to the feelings of well-constituted 
persons, and besides it would, for business ends, be a good 
recommendation.” Accordingly, Mr. Mactie’s scheme is 
that rewards shall be bestowed upon inventors by a 
Government “ Invention Board,” who shall either make 
an immediate award upon the application of an inventor, 
or at the request of the inventor defer judgment until 
after full trial, which the Chief Commissioner is to see 
carried out. These rewards should, he suggests, vary from 
£10,000 to a bronze medal. How far such a scheme as 
this would work, every one of our readers is competent to 
judge. We cannot, indeed, afford the space to point out 
the almost innumerable practical obstacles to it. Mr. 
Mactie indicates several inventions, such as the electric 
telegraph, the fish-joint, and the Giffard injector, for 
which the nation could have adequately rewarded the 
inventors. But without accepting this opinion, we may 
fairly ask whether, under his system, he would get inven- 
tions worth rewarding! The whole success of his proposal 
depends upon the establishment of the truth of his propo- 
sition —that men will invent for honour, or,at all events, that 
men will invent, and spend the best part of their lives very 
often in working out their discoveries, to the end that they 
may obtain a doubtful reward and the thanks of the 
nation. Are we sure that, without the prospect of a return 
such as the patent law affords, measured by the utility to 
the public of the invention, the Giffard injector would have 
been invented at all?) Even granting that there are such 
men, and that valuable inventions, fully elaborated, might 
be presented to the Chief Commissioner for his award, have 
we any guarantee that the reward would be granted? It 
is notorious that many of the most striking inventions are 
such as would, in all probability, appear the reverse upon 
a mere inspection of the details by a board. It is true Mr. 
Macfie proposes to give the inventor the right to demand 
that the Chief Commissioner shall arrange to see the inven- 
tion in operation; but the result of this would be, that 
either the nation would have to superintend the working 
of a host of schemes—of value or no value at all, as the 
case might be—or refuse a reward for an invention which 
its author might be unable to put in operation himself. 
That any public department should conduct such exper!- 
ments is absurd; that an inventor could go to a manufac- 
turer and induce him to work the invention, in order to 
enable the Chief Commissioner to judge of its utility, and 
thereby give it free to the rest of the trade the whole world 
over, in return for a trifle to the inventor and his partner, 
is equally absurd. 

But there is another feature of the patent system 
= which Mr. Macfie bestows no sufficient attention. 

e does seem-to be aware that a patent law promotes ad- 
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vancement, for he holds its purpose to be the promotion of 
public good. But he seems quite to disregard the all-im- 
portant influence it has on the improvement of manufac- 
tures and the advancement of mechanical industry gener- 
ally. It is impossible successfully to dispute the fact that 
without a patent protection there is no sufficient progress. 
Manufacturers do not invent; as a rule it is against their 
interest to do so, and without protection for their improve- 
ments it would be wholly so. A man who has large sums 
invested in costly machinery does+ not goto work to upset 
all his trade arrangements and depreciate his property by 
the introduction of an improvement. He is content with 
his profits, and lets well alone. If he invests, it is with the 
incentive of such additional gain as will make it worth his 
while to suffer the depreciation of plant, and put up with 
the drawbacks inseparable from a change of practice, and 
with the further prospect of being secured in his start ovet 
his rivals. The very countries to which Mr. Mactie so 
cheerfully points as being without, or practically without, 
a patent law—Holland, Switzerland, and * shrewd, pro 
gressive Prussia ”—are powerful arguments against him. 
Holland and Switzerland may appropriate the fruits of 
foreign brains, but they do not give other countries much in 
return, and “shrewd and progressive Prussia” simply 
drives her ingenious sons from her doors to carry their 
talents to foreigners. It is then to other than those most 
interested in machinery and processes that we must look 
for invention; and having invented, the inventor has to 
force his improvement upon the manufacturers, What 
up-hill work this is inventors know too well. The greate: 
part, sometimes the whole of the natural life of a patent is 
spent in the task. The nation is most benetited when 
valuable improvements are thus forced into practice. It 
would be no gainer if, after paying an inventor his dole 
from the State purse, the invention were allowed to 
remain, as in many cases it would, upon the shelves of the 
Invention Board, 

Payment by results must be the true solution of the 
patent question, If the payment be in proportion to the 
use of the invention, then both the country and the in 
ventor are benefited. There is progress in the art amd the 
best reward to the promoter. The Bessemer steel royalty, 
so high as Mr. Mactie thinks, was paid because it was 
worth while to pay it; but we very much doubt whether 
the ironmasters would at the outset have contributed a 
fund for the prosecution of M. Bessemer’s experiments, as 
Mr. Mactie believes they would, Crompton’s experiences 
were not so fortunate. If Holland, by the assistance of 
Sritish talent, is able to entice away from us our sug 
trade, all we say is we are sorry for it, but we cannot help 
it. We cannot on that account afford to shut up ou 
stores of inventive talent, and pose i check on veneral 
progress, We do not on that ground see why we should 
free sugar manufacturers from the duty of paying for the 
assistance inventors afford them, by simply shifting the 
burden on to’ the nation at large, even if thereby we 
obtained, what we maintain we should not, progress in an 
equal degree. 





PERMANENT WAY. 

THE correspondence on permanent way now proceeding 
in our columns is by no means devoid of interest. It 
raises questions which, from time to time allowed to sleep, 
still come up at varying intervals for discussion, It will 
be seen that the main argument of ow corresponde lits Is 
that rail joints constitute exceptionally weak places in ow 
iron roads, The fact has been commented on for at 
least fifty years; and since the introduction of wrought iron 
rails—tirst used, we believe, on anything like an extensive 
scale about 1823—hundreds of inventions—we do not 
exaggerate —have been produced to get over the difficulty, 
The problem is still unsolved; and it is apparently ius 
impossible now as it has ever been to produce a sVstein of 
permanent way which shall be as strong at the joints in 
the rails as it is elsewhere. Are we to assume, then, that 
the problem is insoluble?) that, in short, it is simply 
impossible to devise a system of permanent way which 
shall be as strong in one place as it is anywhere else. We 
are slow tosgive an answer in the affirmative. On the 
contrary, we venture to think that the required system of 
joint may yet be devised; but it will certainly not be 
devised by any one who has not a most intimate acquaint 
ance with the nature of the obstacles which he proposes to 
overcome. The most obvious way out of this difficulty Is 
to scheme a system of fishing or otherwise supporting rails 
at joints in such a way that the joints can no longer be 
pointed out as localities of maximum deflection. Anothe: 
method of arriving at the same end consists in so support- 
ing the rails at the joints by the interposition of some 
structural element between them and the ballast that 
deflection will be reduced to an extre mely low limit. The 
third arrangement is embodied in a system of construction 
which is intended to eliminate joints altogether. It will 
not be uninstructive to glance at the results which -have 
been obtained in practice from the working of all three 
systems, 

The most obvious, the most crude, the most popular and 
convenient, and possibly the least expensive device that can 
be included under the first division of our subject isthe well 
known fish joint. Ina way fish joints answer their purpose 
so well that they are universally adopted on cross-sleepet 
lines. If rails were very deep, and square under the heads 
the fish joint would -leave little to be desired. As it is 
found in practice, with a depth in the fish plates of about 
2'in., ped with anything allliek than a square groove for 
the fish plate to lie in, its operation is very far from per- 
fect, and it is well known that the best ordinary tis 
joint has less than one-half the strength or power of resist- 
ing deflection of the rail proper. But this is not the worst 
of the fish joint. If it were, then by putting a sleeper 
under the joint some advantage would be gained ; but this 
plan has been tried, and without in any way improving 
the road. Deflection might, to a certain extent, be 
diminished by the use of joint sleepers, but they would 
not cure that disagreeable thumping with which we are all 
perfectly familiar—the audible manifestation of the con- 
cussion to which rolling stock is subjected. When a 
heavily loaded wheel is caused to run along a rail, it will be 
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insistant strain, and this deflection is continually trans- 


mitted onwards in advance of the wheel, the rail assuming | 


a curve, in a vertical plane, of greater or less length. When 
the wheel approaches a joint, however, the curve is rudely 
broken ; the fish plates are unable to transmit the wave of 
deflection ate in advance of the wheel, and the result 
is that the rail on which the wheel is not stands a little 
higher than the end of the rail on which it is. The wheel 
encounters the higher end of the opposing rail with a cer- 
tain amount of concussion. 
degrees hammered into fibres, and a jerk is given to the 
wheel and springs quite perceptible in a first-class carriage, 
and severely felt in heavily-loaded goods wagons, which 
always have bad and stiff springs. The defect in the fish 
joint—assuming it to be in perfect condition—is that it 
lacks the power to transmit the wave of deflection from 
one rail to the next. Is it possible to overcome this objec- 
tion!) Two primary causes operate to bring about the 
defection of the fish joint. The first is lack of vertical 
stiffness in the joint itself; the second is want of stiffness 
in the mode of attaching the fish plates to the rail. Now, 
the first objection can be overcome, because we may easily 
give any amount of vertical depth we think proper toa 
vir of fish plates by carrying them down below the rail. 
This device has been patented over and over again, and is 
now being adopted in a modified form by Mr. Tomlinson, 
on the extension of the Metropolitan Railway from Moor- 
gate-street to Bishopsgate-street. No doubt some advan- 
tage is thus obtained, but it is not great. We have still to 
screw the fish plates to the rails by four bolts, and it is 
simply impossible by any system of bolts to so secure the 
fish plates to the rails that the former will not work on the 
latter under the tread of a heavy engine. Sufficient sur- 
face is not and cannot be provided. It may be shown 
that a certain depth of fish plate exists, the stiffness of 
plate proper to which will just balance the resisting power 
of the bolts, and of the grooves in which the plates lie, and 
that if the depth be exceeded nothing whatever is gained in 
return for the increased cost; and it is probable that this 
limit is very nearly reached with the ordinary 2tin. or 
2hin. fish plate. Indeed, a little reflection will show that 
if instead of an ordinary pair of fish plates we used a 
virder Lsin, long and sft. deep, the joint would still consti- 
tute a weak place, because the rails, from the way in 
which they must of necessity be united to the fishing 
girder, would be unable to avail themselves of its stiffness. 
although that woald be infinite as compared with even the 
solid section of the rail. It follows, that no augmentation 
of depth in a fish plate, unless it is accompanied by some 
improved method of securing the plates to the rails, can do 
much good in the only way required, that is to say, in 
permitting the requisite transmission of the wave of detlec- 
tion from one rail to that next succeeding it. Inventors 
have been alive to this fact, and various devices have been 
employed to supplant fish bolts; but we may state here, 
for the benefit of any of our readers who may feel dis- 
posed to vive their brains a litile exercise over this 
problem, that no device which consists in clipping the rail 
or its lower table tightly has been found to answer. In 
all cases the rails work loose in clipping fishes, and 
we have no reason to think that the problem can ever be 
solved in this way. In one word, our conviction is that no 
system of fish plates alone can be devised which will per- 
manently fulfil the required object. The problem to be 
solved consists not in devising a good fish plate, but in 
devising a satisfactory method of securing fish plates to 
rails,so as to become continuous with the bars to which they 
are fixed. 

If we tun now to the second device, which consists in 
supporting the rails from below without the aid of fishes, 
we shall find that in practice the results have been no less 
unsatisfactory. One example of this system may be found 
on the Great Southern and Western Railway of Ivre- 
land. This line was laid with 9 rails of excessive weight 
—something like 90 1b. to the yard—and on cross sleepers, 
and of course without chairs. The joints were supported 
on sleepers, or rather slabs of timber, frequently sawn out 
of beech, elm, or ash, buts, and as much as 2ft. wide. The 
theory was that these great sleepers would prevent deflec- 
tion in the ends of the rails, and therefore that the pre- 
sence of joints would hardly be felt. But the designer of 
this roead—which we select simply as a type—forgot all 
about the wave of deflection, and in practice the rail was 
carried down under the leading wheels of the engines, and 
with it the slab; but the slab could not carry down the 
next rail, which was only spiked to it. And thus the 
opposing rail, drawing the spikes, stood right up off the 
joint sleeper, and’ nothing but incessant attention, and 
packing up and spiking down, kept the road fit for work. 
The unusual weight of the rails and the comparative light- 
ness of the traftic have rendered it possible to perpetuate a 
vicious system in this case. It is worth notice that the 
stiffness of the line at the joints was nearly as great as any- 
where else, although the road was, and we believe is, really 
very bad. That is to say, if under the tread of an engine 
a deflection of, say, ;';in. was measured at any place in the 
length of a rail, then it would be found that the same rail 
did not deflect more than ;';in. at the end. But then the 
next rail did not deflect at all, but stood up ;;in. higher 
than its fellow; and we need not stop to explain what the 
result was. “In a word, each length of rail acted for itself, 
and at thirty miles an hour it was impossible to converse 
in a carriage if one of the windows were open, such was 
the noise. The device was ingenious and simple enough, 
but it would not work. Then spikes at the joints were 
abandoned in favour of nuts and bolts, but the bolts could 
never be kept tight. The nuts got loose, and the bolt 
heads coke into the wood; and besides, the joint sleepers 
or slabs, in spite of their tremendous width, “tipped” 
under the rails. It may be taken for granted that this 
system is worse than the worst that is possible with a 
fished road, Attempts have been made to carry out the 
principle in another way, joint chairs being used in which 
the. ends of adjoining rails rested; but this scheme has 
totally failed, simply because the chair has always been 
susie to carry down the unloaded rail end with the 


The end of the rail is by | 


found that the rail proper continually deflects under the | loaded end, and the keys always worked loose. Indeed, 


| instead of two long fish plates of iron we have under this 
system a short fish plate of wood in the shape of a key. 
One enterprising inventor went so far that the rail ends 
were place in a chair the socket of which was much too 
| large for them, and six or eight pounds of molten cast iron 
| from a portable cupola were pourel in. In this way a 
| very good job was made. The rails were virtually welded 
/ into one, and the wave of deflection was properly trans- 
| mitted; but the cost was excessive, and besides there was 
the fatal objection that it was all but impossible to take a 
worn rail out and replace it with a new one. The scheme, 
therefore, never went beyond the experimental stage. 
Before going further, it will be well to explain, even more 
fully than we have yet done, that what is required in 
a rail joint is not so much that there shall be moderate 
deflection at a joint, as that the rail ends at both sides of 
the joint shall deflect equally. If a road were absolutely 
rigid, then all that would be needed to make a good joint 
would be to put a support under that joint. If the rail 
ends were carried in a double chair the thing required 
would be obtained. But this not what is wanted. The 
joint, whatever it is, must be so contrived that if one rail 
end descends—as it is certain to do—the other rail end 
shall descend equally, and no more. A practical example 
of the advantage which follows from securing this end, 
even indirectly, is supplied by Mr. Stirling’s bogie express 
engines. These engines carry something like 15 tons on 
their 8ft. driving wheels, yet they are remarkably light on 
the road. The four wheels of the bogie are close together, 
and when crossing joints they are near the rail ends, and 
the front wheel, so to speak, carries down the rail for the 
next following wheel, and consolidates the whole track for 
the driving wheels. We venture to think that no one has 
as yet devoted sutticient attention to this question of the 
transmnission of deflection in advance of the coming wheel. 
All attempts have been directed to scheming rail joints to 
give stiffness, and that alone; whereas stiffness is a matter 
of secondary importance as compared with keeping the 
upper surfaces of the rail ends dead level with each other. 

The third system of construction, which proposes the 
practical elimination of joints, may be dismissed very 
briefly, as for some cause it has never come into extended 
use. It was adopted—although it did not originate with 
the late Mr. Peter Asheroft—on the South-Eastern 
Railway. The rail is compound, and consists of two angle- 
irons laid side by side with a steel ‘T-piece bolted 
between them, the angle-irons break joint with each other 
and with the central table, so that virtually there is no 
complete joint, or, more strictly speaking, three-thirds of a 
joint take the place of one whole joint in a given length 
of road. The system works well, and gives satisfaction, 
but it is not free from defects, the principal being that for 
a considerable weight of metal the whole vertical stiffness 
of the road is small. 

A review of all the systems that have been adopted for 
strengthening rail joints would fill a large volume, but 
it will be found by those who will do as we have done, and 
devote a little time to mastering the history of the subject, 
that promising inventions have failed because of difticul- 
ties which only extended experience in the working of 
railways could have suggested; and it will be seen that 
almost without exception designers of joints have sought 
for nothing but stiffness, and that they have totally 
omitted to secure the essential on which we have insisted 
—the transmission of the wave of deflection unbroken over 
the joint. If attention be paid to this point we think it 
possible that a system of permanent way may yet be 
devised which will be, if not perfect, yet much superior to 
any now in use. 


TRACTION ENGINE WHEELS. 

In certain districts people are apparently content to 
accept traction engines, we will not say as necessary evils, 
but as though the good done by them overbalances any 
trouble they may occasion. Unfortunately, this cannot 
as yet be said of all parts of the country. In some shires 
and parishes «a determined opposition is offered to the 
introduction and use of self-propelling engines; and every 
possible form of opposition that the law permits is brought 
to bear against them. Not long since we reported an 
action brought against the proprietor of a traction engine 
because it did not “consume its own smoke.” This week 
will be found on another page particulars of a prosecution 
instituted in Montgomery to prevent the use of a traction 
engine on the ground that the leading wheels did not 
comply with the Act of Parliament. Judged by the strict 
letter of the law, the part played by the magistrates in this 
instance was technically right and the defendants were wrong, 
The whole question turned on whether the engine in ques- 
tion had or had not wheels smooth and nine inches wide. 
The wheels were not smooth, nor were they nine inches 
wide; but it was proved by Mr. Eddison, of the firm of 
John Fowler and Co., that the wheels were the best that, 
with their great experience, the firm could make. We 
shall say nothing now of the driving wheels, as they were 
scarcely referred to. The leading wheels in question had 
smooth tires 8$in. wide hooped with a central band of 
wrought iron 5in. wide, }in. thick, or, as perhaps is more 
probable, the rims were of cast iron, with a central rib or 
projection of the stated dimensions. This is the normal 
type of traction engine leading wheel. The central band 
is adopted because with such light loads as traction engine 
leading wheels carry, it offers on all but bad roads plenty 
of bearing surface, and the tractive resistance of the engine 
is reduced by the use of a narrow working face to the tire. 
On soft roads the band goes down, and then the whole 
wheel is used as bearing surface; and it can be shown that 
this form of wheel really does-the smallest amount of 
damage to a road, and that roads would on the whole 
suffer more if the whole breadth of the tire were used as 
bearing surface. The Act of Parliament which insists on 
the use of the wider wheel is therefore based on an erro- 
neous conclusion. It would be quite possible, however, to 


build an engine so heavy that nine inches would not be a 
sufficient bearing ; but with such a wheel the Act would 
be satisfied, while great damage would be done to the 
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road, The truth is that the Act is altogether too indiscri- 
minate and too loosely drawn. A distinct minimum 
breadth of wheel should be allowed for each ton or half 
ton on the engine wheels, and we are certain that traction 
engine makers would gladly accept such a legal modifica- 
tion. Although, however, as we have said, the magistrates 
of Montgomery were technically right, it is impossible to 
avoid the conviction that they were animated by a desire 
to put all the obstacles they could in the way of the use of 
the engine; and we regret that any body of intelligent men 
should be found to interpret the law as they have done. 
The law is very decided on the subject of locomotives con- 
suming their own smoke, yet there is not a railway com- 
pany in the kingdom which does not break the strict letter 
of the Act of Parliament day by day and hour by hour, 
but prosecutions are almost unknown nevertheless. The 
law with regard to traction engine wheels was framed to 
prevent injury to roads; but in dealing with such a case 
as that at Montgomery the magistwates would have done 
well to ascertain whether the use of wheels which did not 
strictly comply with the Act did or did not cause more 
than legitimate injury to the highway. Roads were made 
for the use of the public, and no doubt those employing 
traction engines contribute to the maintenance of the roads, 
and it is unjustifiable to assert that, so long as they do 
not become serious nuisances, they have not a right 
to use a road in such a way that it will be subjected to fair 
wear and tear. When heavy horse wagons go down hills 
skids are put on. Any one who has watched the opera- 
tion of these drags or skids is aware that they cut up and 
furrow a road, especially in wet weather, to a frightful ex- 
tent. Would an Act of Parliament be tolerated which 
asserted that no skids should be used? The destruction 
wrought by the skid is looked on as legitimate wear and 
tear, and is treated accordingly. A sumptuary law can 
never be satisfactory, and it is as wise to legislate for the 
breadth of the wheels of a traction engine as it would be 
to determiné by Act of Parliament the breadth of the sole 
of 2 man’s boot or the diameter of the end of a wooden 
leg. It would be infinitely wiser to leave the matter to be 
decided by the wishes of the builder and user of the 
engine. ‘These gentlemen know very well that the wheel 
which does least injury to a road is the best for their pur- 
pose, and they are much wiser in their generation than the 
gentlemen who legislate on the subject. Traction engines 
will never be made moral by Act of Parliament. 

It is, perhaps, unfortunate that the Act as it stands does 
not admit of an intelligent interpretation with reference 
to each particular case. Messrs. Yelland and Boustred are, 
it appears, engaged in hauling barytes with the obnoxious 
engine in the Montgomery case. Instead of trying whether 
the engine had wheels half an inch too narrow or not, it 
would have been better to have inquired whether the engine 
did or did not do more than legitimate injury to the road ; 
and in determining this point the magistrates should 
have compared the injury done by the engine with that 
likely to be inflicted by the horses and carts which would 
take its place if its use were prohibited. It may be argued 
that it would be impossible to say what was and what was 
not legitimate injury. This we entirely dispute. The injury 
done by the wheels of a traction engine rolling upon roads 
is exceedingly small; the injury done when the wheels 
slip is exceedingly great, and the character of the ruts left 
under such circumstances is unmistakeable. Now traction 
engines can be so built that the slipping of the wheels will 
be infinitesimal, and those who have charge of highways 
have a good case if they find an engine so built and so 
used that it cuts up the road by slipping. <A. slipping 
engine should not be tolerated, because it is evidence that 
the engine is improperly built or improperly used. We 
are speaking of good macadamised roads now, not of roads 
of loose gravel or paved causeways. On neither of 
these can a traction engine be used as a traction engine 
with advantage, although self-moving engines have to 
traverse them now and then. But to the economical use 
of a traction engine as such, in daily work, a good hard 
road is essential, and to such a road we assert that, 
suitably built and used engines will do no injury other 
than that which is proper to the passage over them of any 
heavily loaded vehicle. Now it so happens that wheels 
built to comply with the Act of Parliament, are 


just those which will prove really destructive. They 
will slip, but their smoothness does not prevent 
them from rapidly grinding holes in the road. Hun- 


dreds of experiments have been tried with wheels, 
and it has been proved by years’ of experience that the best 
wheel that can be used, as far as adhesion is concerned, is 
that with diagonal strips round the tire. It is, perhaps, too 
much to suppose that the Act of Parliament will recognise 
this wheel. To insist on traction engines being fitted with 
wheels which will cut up the roads, because an old Act of 
Parliament says such wheels must be employed, is, to say the 
least, simply ludicrous. It evades the whole intention and 
object of those who framed the Act, which was intended— 
ignorantly, no doubt—to protect our highways from injury. 
Messrs. Yelland and Boustred would perhaps act not 
unwisely if they took the magistrates at their word and 
fitting their engine with perfectly smooth tires, ran it 
a few trips. We fancy the surveyor would soon ask for 
the diagonal strips, in spite of the Act of Parliament. 





Ir is reported that it is probable that the Alta Italia Railway 
Company have entered into negotiations with the Roman Railway 
Company for the purpose of taking the working of the lines in the 
Maremma into their own hands, Any change cannot fail to be for 
the better, as it is a notorious fact that this line is at the present 
time very badly managed. 


ELEctRIC HEAD-LIGHT FoR LocomoTives.—A new electric head- 
light has been tried in Russia, on the Moscow and Kursk Railway, 
on the occasion of the Emperor’s recent journey over that line, and 
the experiment was satisfactory. The apparatus consists of a bat- 
tery composed of forty-eight elements, which, when fixed on the 
locomotive, lights up the railway for a distance of 500 yards with 
electric light. It is the invention of the head of the telegraph de- 
partment of the railway. -He conducted the experiment in person, 
and the Czar expressed his approbation of the invention as one cal- 
= to prevent accident by collision in the dark.—Zhe Railway 

orld. 
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RAILWAY MATTERS. 

THE long-pending contract for building a railroad 850 miles long 
from Leredo, on the edge of Texas, to Leon, 283 miles from the 
city df Mexico, has been signed by the Mexican President. The 
building of the route from Leon to the city of Mexico will be in the 
hands of a different company. 

THE total number of miles of railroad constructed in the United 
States in 1874 was only 1923, and a large proportion of this mileage 
was for comparatively private uses, such as the development of 
mines,.the facilitating of manufactures, &c. This construction was 
by no means equal to the increased demands of business, and it is 
therefore essential, to secure a return of prosperity, that the con- 
struction of railroads be stimulated by every available means. 


THE present session of the Massachusetts Legislature promises to 
be fruitful in railroads projects. The subjects of the utilisation of 
the Hoosac Tunnel, of through lines to the lakes and to the West, 
and of the creation of terminal facilities at Boston sufficient to ac- 
commodate the existing and anticipated foreign trade, are all now 
under consideration, and will probably be settled before the final 
adjournment of the body. The State has a large amount of superior 
railway ability, which has influence outside, as well as inside, of 
its borders. 

A BRILLIANT Duluth newspaper proposes a railroad on the ice 
from Duluth to the Sault—the whole length of Lake Superior. It 
would simply spike the rails to the ice, without grading, filling, 
excavating, ballasting, or ties. The tract, itsays, could Se taken 
up every spring and stowed away. The road would be about 400 
miles long, and adead level. It claims that the ice lasts till April ; 
is thick enough to sustain a train of cars ; the freight cars could 
be transferred to the ice without reloading, and the rails could be 
spiked to the ice, or they could be fastened in a frame and laid on 
the ice without spikes, ‘* which would do just as well.” 

THE works of the Pontebba Railway are being pushed forward 
with great activity on the first section from Udine to Ospedaletto, 
a distance of 30 kilometres— eighteen and a-half miles—and those 
of the next, between Ospedaletto and Portis, 10 kilometres—six 
and a-half miles—in length, will be commenced shortly. The 
surveys of the third section, 16 kilometres—nine and a-half miles 

-from the latter place to Chiusa Forte, have been submitted for 
approval to the Minister of Public Works, whilst those for the 
remainder of the line to Pontebba are nearly ready. There seems, 
therefore, every probability of this line being completed within the 
time fixed by the concession, viz., the 3rd October, 1876. 


MORE money has been subscribed and paid in one single subscrip- 
tion, says the Sun Francisco Bulletin, in aid of the Northern 
Pacific Railroad, than has been subscribed in that way to any other 
railroad ever constructed in this State. Fifty miles of railrowd 
have been built by private subscriptions as an earnest of what can 
be done when citizens put their shoulders to the wheel. Now there 
is nothing which California so much wants to-day asa thousand 
miles of narrow gauge railroad—not in one piece, but in nearly a 
hundred short roads. Private citizens were never so well able to 
build such roads as now. Large fortunes have been made during 
the past year, and probably more will be made during the present 
one. If the mining developments are going to enrich the State 
untold millions, what better use can be made of some of these 
millions than to put them into local railroads ? ¥ 

AN American engineer in Lima writes as follows :—‘‘ An item of 
American enterprise and ingenuity may be noted in the lighting by 
gas, made from crude petroleum, of the Galera or ‘summit’ tunnel 
of this road. Crude petroleum abounds in the northern part of 
Peru, near Tumbez and Nigritis. The supply of cheap petroleum 
for use in the country is therefore unlimited. The apparatus for 
making the gas from the oil—a modification of the Rand patent— 
is erected at the west entrance to the tunnel, which is near three- 
fourths of a mile long, and 15,650ft. above sea level. It was put 
into successful working nearly two months ago, and is estimated 
to have saved at least 100 dols. per day since. At that elevation 
the lamps burned badly, the air being so rare, the tunnel was in- 
tensely full of smoke by their imperfect combustion, the dumping 
cars were frequently off the track for want of sufficient light to 
operate the running of them properly, and there were many other 
disadvantages due to bad light that are now obviated. Fifteen 
gallons of crude petroleum per day light the tunnel perfectly, and 
the apparatus paid for itself in a month. The tunnel now 
Dee, 28th—lacks 450ft. of having the headings meet.” 

FAILING to secure pay for the use of their cars on the Atlantic 
and Great Western Railway, the United States Rolling Stock 
Company resolved to remove them from the road. The agents of 
the company were sent out along the line to find a location for the 
storage of the cars while they are being changed from the broad to 
the narrow gauge. Mansfield, Ohio, was decided upon as the best 
place for this purpose, and the councils of that city have granted 
the company leave to use certain streets for the period of one year 
in effecting the proposed changes. The Herald says:—‘* There are 
thirteen hundred cars altogether, scattered up and down the road, 
and it will require fifteen miles of track to accommodate them. 
The ground leased to the company for this purpose contains about 
thirteen acres, lying south of the Baltimore and Ohio road and 
west of McVay and Allison’s lumber yard, and work will be com- 
menced immediately. The cars will be shipped to this point, and 
switched on the new track, leading across Mulberry-street and out 
to the ground leased from the council. From there they will be 
run down to the old Blymyer, Day and Co.’s machine shops, which 
we understand have been leased by the company, the trucks 
changed, bodies re-painted, and then shipped to other points. If 
this project is fully carried out it will give a new impetus to the 
otherwise stagnant affairs here, and be the means of furnishing 
employment to a great many men.” 

CONSTABLE DIEHL, of Allentown, and another man had occasion 
to visit Jacksonville, a station 15 miles from Slatington, on the 
Berks County Railroad, and having transacted their business 
waited at the station-house in the evening for the train. Accord- 
ing to his statement, as by the Allentown Chronicle, there was no 
fire at the station, because the station keeper had a difficulty with 
the former officers of the road and abandoned the company’s 
service as a kindler of fires and lamp-lighter. The constable and 
his companion walked about for two hours, the train being late, to 
keep themselves from freezing. At length the train arrived, the 
conductor merely looked out of the car window to see who got on, 
and said ‘‘all right.” Inside of the car—continues the Chronicle 
-—*the scene was equally encouraging. Three backs of seats 
were broken off and the bursting stove was held together by a log 
chain that was thrown around it. The water cooler looked like an 
old stove pipe that a lot of boys had been playing foot-ball with. 
Well, the train started from Jacksonville and proceeded two miles, 
when it stopped stock still without having arrived at a station. 
The conductor evinced no surprise, but sat still as though it didn’t 
make any difference whether the train went on or not. In re- 
sponse to questions he said the steam had given out of the engine 
and explained that there was no coal used, but between Reading 
and Jacksonville he had bought 75 cents’ worth of wood, as he had 
collected the money from passengers, and it appeared to be too 
green, After waiting half an hour the steam came up and the 
train started ahead again, to run out of steam a second time at 
the end of a few miles. After another delay there was another 
start and soon a third stop, because all the 75 cents’ worth of wood 
had been burned up. Then the conductor, fireman, and engineer 
got an axe and walked leisurely to some woods a short distance 
away and there cut enough wood to last the engine until Slating- 
ton was reached at nine o’clock, obliging the Allentown passengers 
to stay overnight. They got very mad at the Berks County Rail- 
road of course, but at the same time they couldn’t help laughing 
at the model manner of ting a carrier enterprise, 
which they had witnessed. We earnestly hope the new company 
will manage with greater success ta themselves and satisfaction to 
the public,” 
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NOTES AND MEMORANDA. 

Since 1790 the United States have spent £275,890,000 on the 
navy, and they have at this moment not one efficient vessel of war, 
the strength of the navy being represented by about 38 ships 
capable of operating against an enemy's commerce. 


Some idea of the loftiness attained by trees of the genus Euca- 
lyptus may be formed when it is stated that some of the specimens 
of the E. amygdalina, measured by Baron von Miiller, the Govern- 
ment Botanist or Victoria, would overtop the cross on St. Paul's 
Cathedral. 

IN dry oxygen gas eggs are unaffected unless punctured. Moist 
oxygen decomposes the eggs. In moist nitrogen eggs will keep 
three months. Hydrogen the same. Eggs, whether pierced or 
whole, were perfectly preserved in carbonic acid, dry or moist. 
Illuminating gas the same. In chlorine water 1 to 500 eggs kept 
eight months in a closed vessel. Ina solution of dilute chloride 
of lime, eggs would not keep ten days. Lime-water and sulphite 
of lime kept them a little longer. Carbolic acid solution 1 to 500 
preserved them about six weeks. 


Srx large cannon that were buried at Warwick furnace, Chester 
County, during the Revolutionary War, for the purpose of keeping 
them out of the hands of the British Army, are to be unearthed 
and sent to Philadelphia, for the Centennial Exhibition, by Mr. 
Thomas J. Potts, jun., residing on the premises. These cannon 
were cast at Warwick furnace, and have fain embedded in a field 
near by since that time. Itis thought they will average in weight 
about 65001b. They will be sent to Philadelphia to be exhibited 
with the old bell that has preceded them. 

THE Corriere Mercantile of Genoa gives the following statistics 
respecting shipbuilding on the Ligurian coast during 1874 :—The 
number of large vessels built last year at the various shipbuilding 
‘mene! in the province of Genoa was 117, of which 89 were 
aunched from those on the west coast and 28 on the east. The 
places where the greatest number of vessels were built were—Sestri 
Ponente, 58; Varazze, 17; Savona, 12; Pra, 9; Chiavari, 8; and 
Lavagna, 7. Comparing these figures with those of the two pre- 
vious years, we find that the shipbuilding trade is gradually in- 
creasing in importance, as will be seen as follows: 1872, 90 ships 
built ; 1873, 99; 1874, 117. 

THERE are now at the Patent-office Museum, South Kensington, a 
number of relics of the late George Stephenson. These include a 
safety-lamp; a box of watchmaker’s tools; the medal of Leopold, 
King of the Belgians, presented to Mr. Stephenson by the engineers 
on the laying of the first stone of the first railway there, 1834; foot 
rule, always carried by him ; a hone; two plated metal boxes, with 
inlaid bronze medals—one containing a silver medal presented to 
Stephenson by a Flanders railway, the other containing five railway 
passes ; two snuff-boxes, the larger one containing a little snuff ; 
magnifying glass; pocket compass; two pairs of silver studs (initials 
on one pair); one gold seal, with device of safety-lamp; silver repeater ; 
four autograph letters of G. Stephenson; three autographs of ditto; 
three autograph letters of Robert Stephenson ; some hair of George 
Stephenson; some hair of Mrs, Stephenson (Fanny Henderson), and 
various other articles. 

Dr. Lawson has recently published some curious observations 
regarding the time of the day when the greatest and least number 
of deaths occur. He finds, from the study of the statistics of 
several hospitals, asylums, and other institutions that deaths from 
chronic diseases are most numerous between the hours of eight 
and ten in the morning, and fewest between like hours in the even- 
ing. Acute deaths from continued fevers and pneumonia take 
place in the greatest ratio in the early morning, when the powers 
of life are at their lowest, or in the afternoon, when acute disease 
is most active. The occurrence of these definite daily variations in 
the hourly death rate is shown, in the case of chronic diseases, to be 
dependent on recurring va:iations in the energies of organic life ; 
and in the case of acute diseases, the causeis ascribed either to the 
existence of a well-marked daily extreme of bodily depression, or 
a daily maximumof intensity of acute disease. 

A RECENT French process consists in obtaining sugar from molasses 
by the addition to the latter of certain salts which provoke 
crystallisation. The plan is to add to spent molasses—containing, 
say, fifty per cent. of sugar, fifteen per cent. of salts, and twenty per 
cent. of water—crystallised sulphate of magnesia in the proportion 
of twenty per cent. by weight, together with a little water, to make 
a solution of the sulphate marking ten degrees Beaumé. The whole 
is then subjected to centrifugal action in a machine having either 
perforated sides or very fine wire cloth. The sulphates of lime and 
potash precipitated are retained, and the liquor is then filtered 
through charcoal, and boiled in vacuo, After cooling, a certain 
quantity of pounded sugar is added to form nuclei, and the syrup is 
lastly subjected to the ordinary temperature of fillings, the heat 
being alternately raised and lowered. After a few days’ crystalli- 
sation becomes exceedingly abundant, and continues to increase for 
some time, after which the hydro-extractor is employed, The 
crystallisation of the sugar results from elimination of the potash, 
the salts of which are prejudicial, its place being taken by the 
magnesia, whose salts are favourable. 


THE region of Southern ores in the United States extends over 
the States of Kentucky and Tennessee, and the adjoining States of 
Alabama and Georgia, on the west of the Blue Ridge, and the 
States of Virginia and North Carolina on the east, Alabama is 
reported to possess a ridge of red fossiliferous ore 100 miles long 
and a little Gos than 15ft. thick, The Georgian ores are good for 
Bessemer steel. Virginia possesses brown hematites in various 
yarts, and in the James river valley there are rich and extensive 
Bed and magnetic and red and brown hematitic ores. North Caro- 
lina’s great resources in iron ores are as yet practically undeveloped. 
Large quantities of brown hematites are found in Kentucky, and 
Tennessee possesses some good steel ore and fossil ores in plenty. 
The cost of production ranges from 1 dol. 50c, to 2 dols. 75c. The 
trade is increasing. The Pennsylvania region, which includes New 
Jersey, Delaware, Maryland, Western Virginia, together with the 
famous Hanging Rock district, is essentially a region of scattered 
local ores. At Franklin, in New Jersey, is the noted Franklinite 
ore, from which spiegeleisen is made, The cost of production 
varies from 1 dol. 50c. to 2 dols. We. A million tons are yearly 
mined in this region. 


OnE of the earliest processes in the preparation of hides for 

tanning is the removal of the hair. This is sometimes effected by 
inducing a slight putrefaction, which loosens the epidermis and 
renders the hairs easily detachable. But in this country the 
method usually adopted is to place the hides in a large vat or pit 
containing milk of lime, in which they are frequently moved so as 
to allow the lime to act equally on every part. After from sixteen 
to twenty days the hair is easily removed by a blunt scraper. In 
Germany, Austria, and Belgium, however, the trade is reported to 
have all but abandoned the old methods of unhairing, in favour of 
one in which sulphide of sodium is the depilatory agent; the sul- 
»hide of sodium in a crystalline form being now especially manu- 
Factured for the purpose in Germany. The process is modified in 
various ways to meet the peculiarities of the metal operated upon. 
Sometimes, where it is necessary that the hair should be removed 
as quickly as possible, as in the case of sole leather, the hides are 
painted with a paste consisting of one part of crystallised sulphide 
of sodium and three parts of lime. The hides are covered with 
damp matting to prevent the drying of the paste, and in fifteen or 
twenty hours the process is complete, and the hides can be un- 
haired. In other cases the skins are steeped in a solution of sul- 
phide of sodium—1 lb. to 100 quarts—when the time required is 
two or three days. Where the hides are to be unhaired by hand, 
it is necessary that they should be first well rinsed with water ; 
and the men employed in the laying on the paste are usually pro- 
vided with india-rubber gloves, on account of its corrosive pro- 
perties, 
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MISCELLANEA. 

CANADA owns 6783 vessels of various kinds, gauging 1,073,718 
tons, 

A BILt for the Amendment of the Patent Law is shortly to be 
introduced by the Government. 

ACCORDING to the Geneva papers, it appears that a great inter- 
national exhibition will be held ® that city next year. 

MACHINERY not manufactured in Canadaisnow allowed to enter 
on payment of a duty of 10 per cent. ad valorem, on the affidavit 
of the importer that it is for his own use. 

THe Chamber of Commerce of Lyons has offered a prize of 
15,000f.—£600—for the best essay, written in French, on the 
“Comparative State of the Cultivation of Silk in France and 
Italy.’ 

WE learn from a private letter from Airolo that the progres 
made at the St. Gothard Tunnel during the month of December was 
170°07 metres, of which 87°20 metres were driven at the Goeschenen 
end, and 82°87 metres from Airolo. 

WE learn from reliable sources that the Ministers of Agriculture 
and of Finance are at the present moment engaged in preparing a 
scheme for the improvement of the Agro Komano, and that 
measures will probably be taken by Parliament during next session 
for carrying out this important work. 


A PATENT has just been granted in Prussia for an invention of 
Herr Schuster, of Kehme Oeynhausen, consisting of a special 
mechanism whereby submarine torpedoes may be maintained at 
any given depth beneath the surface of the water—an important 
development of these modern appliances of coast defence. 

THE Clyde and Australian shipping trade during the year 1574 
shows a great increase on that of the previous year, there having 
been 34 sailings with an aggregate tonnage of 36,716 in 1574, as 
against 26 vessels and 24,622 tons in 1873. There was, however, 
a large falling off in the Clyde and African shipping trade last 
year. 

DvurinG 1873 127 vessels were wrecked on the Italian coast, of 
which 93 were Italian and 34 foreign. The number of persons lost 
was 57, of which 27 were Italians and 26 foreigners. The number 
of Italian vessels lost in foreign waters was 8&4, and the number of 
persons drowned 48. The value of 68 of these vessels lost was 
8,114, 120f. 

THE iron industries of Massachusetts are greatly depressed. 
About 15,000 operatives are usually employed, of whom less than 
one-half are now fully occupied, The average wages for skilled 
machinists and others employed in machine shops and foundries is 
about 13 dols. per week. The depression has continued for about 
two months. The total loss in wages is calculated at about 600,000 
dols., estimating the whole number of unemployed for that period 
at 6000 persons, 

In his report to his Government on the last English Autumn 
Manceuvres, the German military envoy present placed the artillery 
first, the infantry second, and the cavalry third in respect to  etti 
ciency, each to each, in the British army. He placed the artillery 
second to the German, equal to the Russian, superior to the French, 
and far before the Austrian, The ground on which he considered 
they were inferior to the Prussian was that asto matéric/ they had 
muzzle-loading guns, and seemed to work too much without re- 
ference to supports, to concentration of fire and general subserviency 
to the whole idea of the attack or defence. 


RAILWAY communication in Russia is increasing rapidly. 12,000 
miles are open to traffic in that country, whilst 4000 more are in 
the course of construction. This is the more extraordinary, as 
Russia is not a country where railways are more required than 
common roads, As a necessary consequence of this increase of 
lines of railway, traffic is augmenting rapidly, and the year 1874 
shows an increase of 205 per cent. for certain lines as compared 
with the previous years, while other lines show as much as 48 per 
cent. During the past yearthe railroad between Koslow- Voronega, 
Rostow, and Del Griagi has yielded a return of 40 per cent. over 
that of 1873. 

Ar the recent meeting of the pig iron manufacturers in Phila- 
delphia, it was stated that in 1856, when the annual production of 
the world was about 7,000,000 tons, it was predicted than in 1875 
it would reach 14,000,000, and this limit was passed last year, for 
it was 15,000,000 tons. At the close of the present century it is 
believed that an annual production of 25,000,000 tons will be 
required to supply the wants of man. England, in 1853, fur- 
nished one-half the annual supply, and she has been able to 
maintain this ratio till the present time. But her resources will be 
taxed to their utmost to keep up with the increasing demand at its 
inevitable rate of progress, when it shall exceed 20,000,000 tons 
per annum. 

WITH reference to a recent statement that Sir Andrew Clarke, 
R.E., K.C.M.G., would be appointed Director of Public Works in 
India, we are informed that there is no such appointment existing, 
nor likely to be. It is said that Sir A. Clarke has been offered the 
post created by Lord Salisbury’s Act of last year for appointing a 
special extra member of the Supreme Council of India, with a view 
to his relieving the Viceroy of the detailed charge of the Depart 
ment of Public Works. Amongst his other labours he designed 
and executed the great colonial docks at Malta and Bermuda, 
and he also designed the extensive new works at Portsmouth, the 
cost of which was estimated at two and a half millions, He was 
appointed Governor of the Straits Settlements in 1873. 
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AMERICA will soon have complete possession of her own markets, 
says Capital and Labour, The value of her iron and steel exports 
was, in 1871, 19,005,090 dols.; in 1872, 8,747,106 dols.; in 1873, 
11,119,831 dols. The excess in the first yearis due to the large trade 
in rifles, &c., during the Franco-Prussian war, In 1872, railroad bars 
were exported to Canada, Cuba, Brazil, Mexico, Columbia, 
Venezuela, and England, which took 150 dols, of the 92,980 dols, at 
which they were valued. In the production of a superior 
charcoal iron Lake Superior probably offers the greatest possibility, 
the chief difficulty being that of fuel. Experiments have been 
made with peat, but the problem can scarcely be regarded as solved. 
The railways built and to be built will no doubt increase the 
facilities for charcoal, and the Canadian schemes for developing 
their canals will lessen the freight to Montreal by probably about 
half of last year’s rates. It ought then to be possible to export 
charcoal pig iron even to England. There is reason to foresee that 
Pennsylvania on the east of the Alleghanies may look to foreign 
markets for her customers. 


WE learn from private sources that the Provincial Council of 
Rome intend occupying themselves seriously during the next 
sessions, which commence towards the end of the present month, 
with several most important questions of vital importance for the 
future welfare of that city. The first of these is, without doubt, 
the drainage and improvement of the ‘‘ Agro Romano,” the em 
bankment and regulation of the course of the Tiber, and the com 
pletion of the new quarter of the city on the Esquiline Hills, which 
was commenced three years since. Before two or three years have 
passed Rome will have greatly extended in this direction. Those 
parts of the Esquiline and Quirinal which are being built on were 
until 1872 covered with gardens, which extended between the 
church of St. John Lateran and that of Santa Maria Maggiore, the 
new railway terminus, and the Pretorian Camp. A considerable 
number of handsome villas have been built by the Banca Italo- 
Germanico at the Macao, which is one of the healthiest situations 
in Rome. There still remains the new quarter of the Prati di Cas- 
tello to be built, with a bridge across the Tiber at the Porto di 
Ripetto to connect it with the Piazza del Popolo, « new market, 
and to complete the Via Nazionale, which would become the most 
important thoroughfare in the city, and put the railway station in 
direct communication with the end of the Corso at the Piazza di 
Venezia. 
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NOTES FROM FRANCE. 


THE official returns of the income from the various duties and 
taxes levied in France have created a serious effect on the public 
mind. At the end of the third quarter of last year the deficit in 
the account of the indirect taxes was in round numbers 34 millions 
of francs, and the excellent crops of corn and grass, the increase 
in the general exports, Xc., naturally led sanguine persons to expect 
that the account would stand well at the end of the year. That 
expectation has been sadly disappointed; December turned out 
worse than could possibly have on anticipated, contributing a 
deficit of 19 millions to the account. The total deficit of the year 
is 51 millions, to which have been added nearly 9 millions on 
account of new taxes of which the adoption was by accident re- 
tarded ; the deficit therefore amounts to nesily 60 millions, 

It is true that a good deal of this deficit is due to the uncertainty 
which existed in the latter months of the past year, but the returns 
published by authority prove that much of the deficit is due 
to mistaken views of financial legislation. The direct taxes have 
yielded well, and the three per cent. duty on bills, shares, Xc., has 
yielded 2,000,000 more than estimated, and it is asserted ‘that 
several other items of taxation not included in the ordinary returns 
have also surpassed the ministerial calculation, so that there will 
only remain a deficit of abowt 44,000,000 really tobe covered. The 
serious part of the matter is that such deficits are not easily made 
up; an over-loaded item in indirect taxation is like a broken reed, 
it cannot spring up again, and so long as the excess weighs upon it, 
the evil goes from bad to worse. 

Almost all the increased taxes have failed to yield the additional 
amount expected from them—the registration fees show a deficit of 
10 millions ; timber shows a surplus ‘of 34 millions ; ; the small items 
of import show a deficit of more than 4 millions. But when we 
come to great articles of consumption the amounts are startling. 
Thus the revenue from sugar was estimated at 17: 2 millions, and 
yielded 152 millions ; that on salt 28 millions in place of 32 millions. 
Wine furnishes a serious instance, The crop was excellent and abun- 
dant, but the deficit is 20 millions, 348 millions instead of 3685 as 
estimated. The lucifer match monopoly has not yet been consum- 
mated, and the deficit of six millions under that head must not 
therefore be made an argument, except as showing the tax itself to 
be an unwise, oy, to use the most impartial language, a non-paying 
one. The chicory and the paper duties reached the amount of the 
estimates; while oils, soap and stearine all show deficits. The 
tobacco duty yielded by way of consolation, we may say perhaps in 
two senses, 298 millions instead of the estimated 287 millions. And 
strange to say, the income of the Post-office has, in spite of increased 
rates, recovered itself and yielded more than three millions in 
excess, 

Unfortunately the budget for the coming year is less in amount 
by 10 millions than it was for 1874, but there are some taxes which 
will certainly yield more. At the same time it cannot be concealed 
that all attempted increase of indirect taxes is uncertain and subject 
to be competely defeated by political or commercial crises ; conse- 
quently the best political economists in France have arrived at the 
opinion that the Government has no other course to take but to lay 
the necessary onus on the direct taxes. 

Closely connected with this subject, and touching the commercial 
interests in our own country, is that of the revision of the treaties 
set down for 1877, but which must be discussed and decided on at 
an earlier period, for the Italia1 treaty expires in 1876, and notice 
has already been given of its termination. 

Our respected contemporary the Economiste Francais tukes up 
the subject in ane: unest manner, striking the key note in the 
following terms.—** It is in 1877 that weshall have to proceed with 
this grand operation, the consequences of which may be consider- 
able for France, if carried out ina liberal spirit. Less absorbed 
than we are, says the writer, with the discussion of their interior 
politics, the greater part of foreign nations look forward with 
solicitude to the revision in question. England is not indifferent, 
but awaits the event draped in her mantle, acting in the interests 
of the whole population, and the desire to place everything at the 
disposal of the people at the lowest possible price, she has done all 
that was possible in favour of the productions of other nations, 
She has abolished the customs duties on all raw materials, on all 
manufactured goods, on all articles of food, with the exception of 
wine and spirits, considered us fiscal articles, and tobacco, looked 
upon as a luxury, and the exotic articles tea, coffee, and cocoa, and 
she has completely enfranchised sugar, treating it as an aliment of 
primary necessity, Other nations are examining and discussing 
the question, and everywhere, except in Switzerland, where the 
duties are extremely moderate, and seem unlikely to submit to 
further change, the question is, What is to be done? They feel 
that the moment is decisive.” 

Touching upon the lingering tone for protection which still exists 
in Austria, the writer says that it is necessary that some nation 
having credit in commercial matters should undertake the duty of 
** belling the cat,” and, he adds, Belgium is not unlikely to perform 
the part. The subject has already been mooted in the Chamber 
of Representatives, and the Government is favourable to political 
economical measures ; it has recently taken off the tax on salt, and 
done away with that pest the octroi duty The tariff now in 
force in France with respect to nations with which she has com- 
mercial treaties bears the marks of the extreme circumspection 
that was necessary in 1860, when the absolute prohibitions were 
swept away, but many duties so nicely arranged that practically 
the prohibition was continued in fact. 

That which calls specially for reform, says the Economiste, are 
the duties which weigh on articles destined to serve as raw materials 
or the instruments of important industries, In the first place, he 
points naturally to iron and steel, and, in the second, to machinery, 
implements, and tools of all kinds. Laying great stress on the 
arguments with respect to these, long admitted to be unanswerable 
amongst us, he says, instead of laying duties on machinery and 
tools, it would be wiser to encourage exportation by premiums. 
The duties on machinery were excusable at one time in France, 
because its production was dear. When iron and steel were twice 
the price or half as dear again as in England, French constructors 
could not compete with those of Great Britain, but this is all 
ancient history now. 

It is not necessary to go through all the arguments of this and 
other writers on the subject ; the grand fact is that the failure of 
minister after minister to increase income by raising the rates of 
indirect taxes is rapidly instilling into the national mind of France 
the well-established fact that the wealth of a country is in pro- 
portion to the diminution of such charges. 





SoutH Kenstncton Musrum.— Visitors during the week ending 
February 6th:-On Monday, Tuesday, and Saturday, free, from 
10 a.m, to 10 p.m., Museum, 10,649; mereantile marine and other 
collections, 751, On Wednesday, Thursday, and Friday, ad- 
mission 6d., from 10 a.m, till 4p.m., Museum, 1712; mercantile 
marine and other collections, 48. Total, 13,190. Average of 
corresponding week in former years, 12,766, Total from the 
opening of the Museum, 14,008,817. Patent Office Museum, 
4415. ‘Total number since the opening of the Museum, free daily 
(12th May, 1858), 3,108,499, 

Coat iN Ivaty.—A_ private letter from Massa Marittima 
informs us that coal has at length been reached in the 
shaft that has been sinking for the last three years at 
Casavecchia, near the mines of Casteani, by the French 
company mentioned in Mr, P. Le Neve Foster's, jun., paper 
salt at the last meeting of the British Association. is ought to 
be an encouragement to the English companies who commenced 
operations in other parts of the Tuscan Maremma some time since, 
and who, from one reason or another, have almost abandoned 
their undertakings. The discovery of coal at Casavecchia is most 
important, as it proves without doubt that the important seam of 
Casteani, which has been worked successfully by M. Ferrari- 
Corbelli, extends under the neighbouring property of Pietra, and 
forms in this manner the most important coal-field in Italy, 
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446°. Improvements in the manufacture of IRon and STEEL, John Towns” 
ond Kirkwood, Cl shire.—29th December, 1874. 

41. Improvements in Bopsin Net or Twist Lace machines, James 
Carver and George Pigott, Nottingham.—4th January, 1875. 

67. Improvements in Rotary ENGines moved by the expansive power of 
fluids, in the means of giving them such power, and in the machiner: 
and application of the same, Richard Boyman Boyman, Park Hill, 
| Cltpham Park, Surrey.—7th January, 1875. 

234. An improved mode of TreatTine and Borriinc Beer, and improve- 
ments in apparatus employed therein, Alexander William Gillman and 
Samuel Spencer, Castle Brewery, St. George’s-road, Southwark, Surrey. 

—21st January, 1875. 

244. Improvements in Steam Borvers and their setting, Charles Denton 
Abel, Southampton-buildings, Chancery-lane, London.—A communica- 
tion from Richard Smith and John Smith, Three Hill Gi: ites, Moscow, 
Russia. 

245. A new and improved method for the Prevention of the Incrusta- 
TION of steam engine boilers, William Mason, Leeds, Yorkshire. 

246. Improvements in Rock Rramers, which invention is applicable to 
other purposes, Benjamin Joseph Barnard Mills, Southampton-buildings, 

London.— A communication from Darius William Siprell, Rivitre du 
Loup, Quebec, Canada, 

248. Improvements in apparatus or appliances for StopPeRiING BoTrLes 
containing aérated and other liquids, Hugh Jones and John Davies, 
Ruthin, Denbighshire. 

250. Improvements in Sizeinc and Dressinc machines, parts of which 
_ to looms for w are also applicable to warping or beaming machines and 
to looms for weaving, William Lancaster, Accrington, Lancashire. 

51. Improvements in Sewing Macuines and sewing machine stands, 
~ Charles Walter Vosper, Stoke, Devonport, Devonshire. 

254. Improvements in the manufacture of Busk and similar fastenings, 
Robert Stokes and Robert Goff, Bow, London. 

256. Improvements in the manufacture of Srre., Alexander Melville 
Clark, Chancery-lane, London.—A communication from Jean Eyquem, 

aris, France.—22ud January, 1875. 

258. Improvements in Weavine Ficurep Faprics, and in the machinery 
employed ee James Fleming Brown and James Baird, Glasgow, 
Lanarkshire, N.B. 

= Improvetients in the Sprrometer, Henry Charles Mayer, Pall Mall, 

sondon 

260. Improvements in apparatus for CurLING the Brims of Hats, Thomas 
Lees and John Pidgeon, Stockport, Cheshire. 

261. Improved means or apparatus for Ratsinc WATER from wells or other 
e wee or for raising other liquids, Cemer Thomas Colebrook, Islington, 

London. 

262. rn, rs ag in Srorpers for Borries for containing aérated and 
other liquids, Hector Aylesbury, Gloue 

265. Improvements applicable to ‘Morive-powER E NGINES, worked by the 
explosion of gas, Edgar Coniston Mills and Henry Hi: iyley, Gorton, 
Lancashire. 

266. Improvements in apparatus for CoLLectinc Grats Straws and other 
similar crops, and for binding the same into bundles or trusses, Joseph 
Friedliinder, Vienna, Austria.—Partly a communication from Casimir 
Zachimovicz, Jaroschenka, Russia. 

207. Improvements i in Furnace Bars, Edward Newbold, Nottingham. 

268. An improved method for NevrRa.isine the poisonous and offensive 
nature of sewer or drain gas, and to deodorise the sewage, David Gill, 
Weston-super- Mars, Somersetshire. 

269. Improvements in machinery for Ratsinc and Forcinc Fiurps and 
Liquips, William Allen, Manchester, Lancashire. 

270. Improvements in apparatus for ExTinauisuina Fire, Charles Am- 
brose McEvoy, Piccadilly, London. 

71. Improvements i in apparatus for PREVENTING ACCIDENTS on RAILWAys, 
William Peacock Savage, Wood Hall, Hilgay, Downham, Norfolk. 

272. Improvements in apparatus for VENTILATING water- clos: ets, lavatories, 
hath- rvoms, sinks, and other structures and appliances connected with 
sewers, Joseph Charles Potts, Handsworth, Staffordshire, and Daniel 
Charles West Darnell, Cargilfield, Trinity, Edinburgh. 

273. Improvements in Coupiines for railway engines and carriages, 
Thomas Barnes Redman, East Greenwich, and Edmund Craft Siggerby, 
Plumstead, Kent.—23rd Jonuary, 1875. 

276. An improved CouPLING for securing together portions of screw pro- 
peller and other shafting required to be driven in a continuous length, 
Frederick Henry Varley, Mildmay Park Works, Highbury, Middlesex. 

277. A new or improved SappLE-GIRTH TIGHTENER, John Howard and 
William Cex, Cahir, Ireland. 

278. An improved Avtomatic Fire EXTINGUISHER, James Blain, Man- 
chester. 

279. Improvements in the Treatment of ORFs and MrNerRa ts, for the 
an omg of obtaining useful products therefrom, Benjamin Tanner, 

yubhin 

280. An improved manufacture of Bust.r or ladies’ dress improver, James 
Badcock, Westmoreland-buildings, Aldersgate-street, London. 

281. Improvements in the Construction of Hanp or GuARD RalILinas as 
applicable to railway trains, Henry Joseph Maquet, Brussels, Belgium. 

282. An improved mode or method of FLATTENING or SHAPING W IRE, and 
in the machinery or apparatus used therefor, Daniel Foxwell, Man- 
chester. 

283. liprovements in CarpING Exarnes, Nathaniel Topp, Alfred Topp, 
and Eugene Nicholson, Farnworth, Lancashire. 

284. Improvements in or "applies ible to RAILWAY CARRIAGES and Wacons, 
John James, Halifax, Yorkshire. 

285. Improvements i in CRANK SuHarts of Looms for weaving and in ma- 
chinery for turning the crank journals and necks of such shafts, Wil- 
liam Haggas, Burnley, Lancashire. 

286. Improvements in Motive-powrR Enoines, also applicable to pumps 
or measurers for air, gases, or liquids, Edward Corry, Cardiff, Glamor- 
ganshire. 

287. Improvements in the manufacture of BLackina, James Cane Coombe, 
Barnsbury, Middlesex 

288. Improvements in TREATING Canvas and other woven fabrics to pre- 
serve the same from atmospheric and other destructive influences or 
causes, Alexander Melville Clark, Chancery-lane, London.--A commu- 
nication from Henry Nicolas Rogé, Edouard Poret, Pierre Hypolite 
Baffoy, and Pierre Stanislas Eléonore Dupre, Paris, France.—25th 
January, 1875. 

200. Improvements in WeLpING tubes, pipes, and other tubular or circular 
articles, and in apparatus to be used therein, Bristow Hunt, Serle-street, 
Lincoln's-inn, London.—A communication from Harvey Klapp Flagler, 
Boston, Massachusetts, U.S. 

291. A new or improved Mininc Powper, also applicable to blasting pu- 
poses, Camille og oe Berners-street, Oxford-street, London.—A com- 
munication from Jean-Francois Auguste le Bricquir, Marseilles, France. 

202. An improved Game apd instruments and appliances connected there- 
with, Walter Mountfort and Ernest Chesmer Mountfort, New-street, 
Birmingham. 

203. An improved method of and apparatus for Savina Lire and property 
at sea, William Fewster, Pier-office, Margate, Kent. 

204, An improved Cup and Batt Joint for gas pendants and chandeliers, 
William Cannon, London-road, Southwark, Surrey. 

295, A new or improved WasHinG Macuine, Peter Jensen, Chancery-lane, 
London.—A communication from Auton Bohlken, Varel, Oldenburg. 
296. Improvements in ELrcrRic apparatus, Frank’ Wirth, Frankfort-on- 
the-Maine, Germany..-A communication from Josef Leiter, Vienna, 

Austria. 

297. Improvements in Drittixe machines for drilling boiler shell plates 
and similar work, William Allan, Sunderland, Durham. 

208. Improvements in UMBRELLAS and SunsHADES, James Willis, Stocks- 
bridge Works, Sheffield. 

209, Improvements in Locks, Thomas Walton, Birmingham, 

300. ImproVements in machinery for the manufacture of Screws and 
Bowts and other like articles, Benjamin William Rogers, Stourport, 
Worcestershire. 

301. Improvements in the Frrrine or Connectine of tubes to tube plates 
or holders, and in apparatus employed therefor or in connection there- 
with, John Henry Johnson, Lincoln’s-inn-fields, London,—A commu- 
nication from Joseph Constant, Paris, France. 

302. Improvements in the Construction of WaGons and other receptacles 
for transporting coals, minerals, and other like materials, Andrew Con- 
nell, Kingston-upon- Hull. — 260K January, 1875. 

303. Improvements in Courtines for repairing propeller and other shafts, 
Cromwell Fleetwood Varley, Great Winchester-street, London. 

304. Improvements applicable to FuRNAcgs and to firing the same, Robert 
Mudge Marchant, Kirby-street, Hatton-garden, London. 

305. Improvements in the construction of PoRTABLE SHEDS or TENTS, 
Martin Speyer, Manchester. 

306. Improvements in Epginc machines, William Edward Gedge, Wel- 
lington-street, Strand, London.—A communication from Emile Cornely, 
Paris, France. 

307. A new or improved Banem -BORING AvuGeER, applicable as an anchor or 
means of fi t, Peter Jensen, Chancery-lane, Lon- 
don.—A communication ‘from Auton Bohlken, Varel, Oldenbu 

308. Impr g Motive Power from the motion of a 
ship or other Seale body among waves, Wykeham ae Deverell, 
Queen-street, London, and Bi Tower, , Esse —Partly 

a communication from Spencer Ruding Deverell, Portland, vi ictoria. 

310. Improvements in WATER-CIRCULATING BARS and other apparatus for 

the furnaces or fire-boxes of steam boilers and water heaters, including 




































































a method of preventing injuries by leakage at an rt of such ap- 
paratus, William Robert Lake, Southampton- ‘buildings, London. = 
communication from William Henry Farris, Cairo, Illinois, U.S. 

311. Improvements in apparatus for CaLuine the ATTENTION of engineer, 
stoker, and guards in charge of a railway train to danger signals, John 
Boulton, Inverleith-terrace, Edinburgh. 

312. Improvements in the contraction and stren hening of the barrels of 
BREECH-LOADING SHot Guns, John Rigby, Dublin, Ireland, and William 
Middleditch Scott, Birming’ ham. 

314. Improvements in the Soumtvastion of Furnaces, James Kennedy 
and Charles Wigg, Liverpool. 

316. Improvements in Tramways, Albert Hildebrandt, Bow-chambers, 
Cross-street, —A icatiou from Gustav Niemann and 
Theodor Geiger, Vienna, “Austria, 

317. Improvements in Hor Water apparatus and boilers for heating same, 
said boiler being also applicable to other uses, Henry Ormson, Stanley- 
bridge, Chelsea, London 

318. Improvements in the mode of working Cut-orr Stipe VaLves for 
engines worked by steam or other fluid pressure, William Haslett Mit- 
chell, Newry, Armagh, Ireland. 

319. Improvements in Surp’s Logs and in appliances connected there- 
with, William Francis Reynolds, Nightingale-lane, London Docks, 
London.—27th Januar: ‘y, 1875. 

321. Improvements in machinery for Tappinc Screw TuHrREaps, Robert 
Taylor, Oldham, Lancashire. 

323. Improvements in Pumpinc apparatus worked by hydraulic pressure, 
Henry Davey, Leeds. 

325. Improvements in the manufacture of Heap Coverines, and in the 
machinery or apparatus connected therewith, Joseph Bouton Crosby, 
Chancery-lane, London. —A communication from Henry Kellog, Milford, 
New Haven, Connecticut, U.S. 

327. An improvement in PUriryine Tron and in apparatus used therein, 
William Baker, Willenhall, Staffordshire. 

329. Improvements in mechanism for working the Brakes of railway 
carriages, wagons, and trucks, Adam Burdess, Coventry, Warwick- 





331. Improvements in GLoves, Louis Maes, Brussels, Belgium.—A com- 
munication from Jules Fouillon, Grenoble, France. 

333. Improved apparatus for actuating the Brakes of railway trains by 
compressed air, part or parts of which are applicable for other purposes, 
James Steel, Glasgow. 

335. Improvements i in the mode of MountING the driving bands employed 
m giving motion to the spindles of spinning, doubling, and winding 
machinery, Leedham Binns, Grove — Oakenshaw, Low Moor, 
Yorkshire. 

339. Improvements applicable to Prixtixc machinery, John Bewsher, 
St. Thomas’-gardens, Haverstock Hill, London.—28th January, 1875. 


‘Patents on which the Stamp Duty of £50 has been Paid. 


404. ALconotic Liqvors, John Henry Johnson, Lincolr’s-inn-fields 
London.—7th February, 1872. 

339. Natit Macuines, John Henry Johnson, Lincoln's-inn-fields, London. 
—2rd February, 1872 

343. CARTRIDGE CASES, &c., Edward Jones, Birmingham.—2rd February, 


345. 7 Pavement, William Robert Lake, Southampton-buildings, 
London.—2rd February, 1872 

354. CapsuLes, William Betts, Wharf-road, City-road, London.—3rd 
February, 1872. 

355. Capsuttnc Borties, &c., William Betts, Wharf-road, City-road, 
London.—3rd February, 1872. 

392. Rock or Stone DriLiina, &c,, Frederick Edward Blacket Beaumont, 
Westminster-chambers, Victoria-street, Westminster, and Charles James 
sage ty. Emerson-street, Southwark, Surrey.—7th February, 1872. 

406. EIGHING Macnuines, William Edward | New ton, Chancery lane, 
London.—7th February, 1872. 

350. Heatina Water, &c., John Caparn Calvert and John Taylor, 
Huddersfield, Yorkshire —3rd February, 1872. 

859. OpTaIniInG and Decomposinc Sutpuatre of Sopium, &c., Walter 
Weldon, the Cedars, Putney, Surrey.—ith February, 1872. 

363. Steam ENGINE Gov ERNORS, &c., Robert Brough, Sunderland, Durham. 
—5th February, 1872. 

$77. Boots and Suoes, George Watson Lamb, Borough-road, Surrey. —5th 
February, 1872. 

415. Groats, James Kiloh, the Mill of Eden, Aberdeenshire, N. B.—k 
February, 1872. 

445. BREECH-LOADING SMALL Arms, Henry Walker, Handsworth, Stafford- 
shire.—12th February, 1872. 

381. FLoorc.orH, William Wilson Hulse and Benjamin Thomas McKay, 
Manchester. —6th Febr vary, 1872. 

273. Caps, &c., Michael Myers, Live’ 1. —29th January, 1872 

385. WELDING or UnitinG PLates of Iron, &., W illiam Seddon Suther- 
land, Warrington, Lancashire.—6th F hruary, 1872 

401. Sewinc Macuines, Norris Parmby Stockwell,{Regent-strect, London. 
—ith February, W872. 

402. Wreiauinc Macuines, &¢., James Murdoch Napier, York-road, 
Lambeth, Surrey.—tith February, 1872. 

414. Metacyic Knitrep Faprics and CuHarys, Alexander Melville Clark, 
Chancery-lane, London.—8th February, 1872. 


Patents on which the Stamp Duty of £100 has been Paid. 

382. Lamps, Thomas Scott and Robert Mowat, Edinburgh, Midlothian, 
N.B.— 6th February, 1868. 

366. Looms, Charles Richardson, Gracechurch-street, London. — %vd 
Fen uary, 1868. 

389. LuBRICATING the SpinDLEs of Macutnes for Sprynina and Dovsiine, 
Samuel Gee Taylor, Tyldesley, Lancashire.—5th February, 1868. 

388. CoTron and other Batis, Robert Dunseith Me Kellen, Manchester. — 
5th Fetnuary, 1868. 

390. CLoG SoLes, &c., Robert John Jones, Blue Pits, near Rochdale, 
Lancashire.—5th Frbrvary, 1868. 

438. VaLves, William Thomas Sugg, Vincent Works, Vincent-street, 
Westminster.—sth February, 1868. 


Notices of Intention to Proceed with Patents. 


3342. Recrrocatina Enoines, Edmund Edwards, Southampton-buildings, 
Chancery-lane, London.—30th September, 1874. 

3357. Door Knows or HANDL gs, Edward Griffith Brewer, Chancery-lane, 
London.—A communication from Charles Carpenter. 

$362. Tosacco Pipes, &c., Adolph Strauss, Basinghall-street, London. 

3364. Wasnina Woon, &c., George Rourke Bryant, Waterford Mills, 
Chippenham. —lst October, 1874. 

3367. Casting Mera Gratines, William Robert Evans, Offord-road, 
Caledonian-road, London. 

8370. RaiLway SiaNats, Joseph Kellow, Gresham House, Old Broad- 
street, London. 

3371. Propettinc Vessers, Harry Whiteside Cook, Thurloe-square, 
London. —2nd October, 1874. 

3374. CanpLesticks, Gilbert Stanton Fleming, Oxford-street, London. 

3382. SLeeve Links, &c., Frederick Bullivant Brown, Handsworth. —3rd 
October, 1874. 

3395. Hotpers or Fires for Hotprxa ae Fitina Lerrers, William York 
Marston, Birminghain.—5th October, 1874. 

3402. Ecoxomisixa Fue.t, Edmund ieee, Tachbrook-street, Pimlico, 
London. 

3408. CHILLED Rotts, John Robbins, John Wood, and James Allbut, 
Tipton. 

sso! Loopep Fasrics, &c., William Cotton, Loughborough.—6th October, 
874. 

$425. CooLinc, RerriceRATine, and Ick-MAKING, Joshua Siddeley and 
Frederick Noel Mackay, Liverpool. 

$431. Tannino, John Henry Johnson, Lincoln’s-inn-fields, London.—A 
communication from Auguste de Méritens.—7th October, 1874. 

3456. CLEANING Boots and Snors, Samuel Townsend, Mirfield.—9h 
wa an 1874. 
535. ae Enarnes and Bor.ers, David Greig and William Daniel, 


















“hs 

3540. Corrie Presses, John Garrett Tongue, Southampton-buildings, 
London.—A communication from Pierre Jacques Betting.—1l4th October, 
1874. 

3573. Catssons and Bripoes, Walter Robert Kinipple, Westminster- 
chambers, Victoria-street, Westminster. 

$577. Propucine VoLaTILe Liguip HypRocarRsons, Joseph James Coleman, 
Glasgow, N.B.—17th October, 1874. 

3605. Lamps for the Roors of Rai.way Carriaces, Henry Harrison Doty, 
Bury-street, London.—20th October, 1874. 

3649. Wert Stop Mecaanism for Looms, William Morgan-Brown, South- 
ampton- buildings, London.—A communication from Samuel Billings 
Capen.--23rd October, 1874. 

= TuyeRes for BLAST Furnaces, &c., Francis Henry Lloyd, Wednes- 


3836. a Gone for Cuttinc Stoxr, &c., Bain Munro, Forfar, N.B.—6th 
November, 1874. 

3840. IRON "and STEEL, Samuel Richard Smyth and Joseph Simpson, 

treet, —7th November, 1874 

988i. Biast FURNACES, ‘Samuel Richard Smyth and Joseph Simpson, 

.—1lth November, 1874. 

3895. Wareune hom &c., Samuél Richard Smyth and Joseph Simpson, 
Fountain-street, Manchester. —12th November, 1874. 

8986. TREATING Woot, &c., William Thompson, Frog Island. — 20th, 
November, 1874. 

4170. TREATING Grain, &c:, for decorticating and polishing purpose 
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John August Arnold Buchholz, Ravenscourt-square, Hammersmith. — 
4th December, 1874. 

4271. Screw Taps, Hunter Henry Murdoch, Staple-inn, London.—A com- 
munication from Bernard Lietar and Joseph Hippolyte Dupuis.—11th 
December, 1874. 

4311. Rattway Siesats, Frederick Dale Banister, Denmark Hill, and 

William Stroudley, Dyke-road, Brighton. - 15th December, 1874. 

MovuLpine Toornep WHEELS, &c., William Edwin Heys, Manchester. 
—lith December, 1874. 

4403. Traps for Sinks, &c., Henry Thomas Davis, St. Donnatt’'s-road, 
Lewisham-road, New Cross.—22nd December, 1874. 

4450. ReGuLatine the ExHAusT STEAM of Steam Enorves, Ludovic Reine 
Raoyl Comte de Beaurepaire de Louvagny, Grivesnes (Somme).—26th 
December, 1874. 

4492. ConTRoLLING or Curstinc Dravout Horses, John Henry Johnson, 
Lincoln’s-inn-fields, London. —A communication from Bernard Lamarque 












sewing machine of hooks opening outwardly and expanding the thread 
sufficient to admit the passage of the shuttle to form the loop. Also to 
the employment of cast-off pins in combination with the said hooks. 
Also to the combination of the shuttle with guiding rods, the shell of the 
shuttle being provided with a tubs or opening Also the combination of 
the said hooks with cams. 

229. Sewine Macuines, HP. 

January, 1875. 

This said invention relates to improved means for operating spiral 
needles in sewing machines for sewing sacks or bags and the like, and it 
consists mainly in the employment of friction roilers for actuating the 
needles, the spirals of the needles being serrated or notched on their edges, 
so as to engage the rollers ; also to notched discs which are revolved by 
the spirals of the needle as it is turned, and to other details of construc- 
tion and operation. 

281. Recuiatine Cut-orr Vatves, 7. Broadbent and J. Westerby, Hudders- 


Garland, Francisco.—Dated 2\st 


San 





and Jean Auguste Bories.—3lat December, 1874. 

2. Carbine, ComBinG, and Spinning Woot, &c., Henri Adrien Bonneville, 
Piccadilly, London. —.A communication from Celestin Martin. — lst 
January, 1875. 

41. Bossin Net or Twist Lace Macuines, James Carver and George 
Pigott, Nottingham.—4th January, 1875. 

9s. Fastentnes for Boots, &c., Michael Jenkinson, Grantham. — 11th 
January, 187 







119. Rorary Screens, Henry Brinsmead, Ipswich.—12th January, 1875 
131. BREECH-LOADING MAGAzINE Fire-arM, James Lee, Milwauke, U.S.— 





13th January, 18 
1%. Srup or Burron for Fasteninc the Exps of Meta Bate Banps, 
Edwin Powley Alexander, Southampton-buildings, London.—A com- 
munication from Richard Benwell and George Humphreys. — lth 
January, 5. 
228. Sew 





+ Macutses, Eugene Moreau, San Francisco, California, U.S. 





U.S. 

234. TREATING and Borriinc Beer, Alexander William Gillman and 
Samuel Spencer, Castle Brewery, St. George’s-road, Southwark, Surrey. 
—2lat January, 1875. 

254 Busks, &c., Robert Stokes and Robert Goff, Bow, London.—22a/ 
January, 1875. 

260. CurtiInG the Brims of Hats, Thomas 
Stockport. 

268. NEUTRALISING the Potsonous and Orrexsive NaTuRE of SEWER or 
Drain Gas, David Gill, Weston-super-Mare. 

274. Boots, John Kerby, Haymarket, London. ird January, 18 

276. CoupLine for SecURING together Portions of Screw ProretLer and 
other Suartine, Frederick Henry Varley, Mildmay Park Works, High- 
bury, London. 

288. Treatinc Canvas, &c., Alexander Melville Clark, Chancery-lane, 
London. —A communication from Henri Nicolas Rogé, Edouard Poret, 
Pierre Hypolite Baffoy, and Pierre Stanislas Eléonore Dupré.—25th 
January, 13875. 

200. Wetpinc Tvuses, &c., Bristow Hunt, Serle-street, Lincoln’s-inn, 
London.— A communication from Harvey Klapp Flagler 

208. UMBRELLAS and SussHapes, James Willis, Stockbridge Works, near 

heffield.—26th January, 1875. 

7. Eartu-Bortnc AvuGer, Peter Jensen, Chancery-lane, London. — A 
communication from Auton Bohlken. 

310. Warer CrrcvutatinG Bars, &c., William Robert Lake, Southampton- 
buildings, London.— 4 communication from William Henry Farris. 

314. Fursaces, James Kennedy and Charles Wigg, Liverpool. 

318. WorkING CutT-oFF SLIDE VaLves for ENGINES WorKED by STEAM or 
other Fiurp Pressure, William Haslett Mitchel, Newry. —27th Janvary, 


Lees and Jvohn Pidgeon, 


oo or 
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i. 
Mountinc the Drivixc Banps employed in Givixc Morrow to the 
eedham 
, Low Moor.— 28th January, 1875. 








Binns, Grove House, Oakenshav 





All persons having an interest in opposing any one of such applic 
should leave particulars in writing of their objections to such appli 


at the office of the Commissioners of Patents within twenty-one days of 
its date. 
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*.* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding Is. must be 
remitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty's Patent-oflice, South- 
ampton-buildings, Chancery-lane, London. 


ABSTRACTS OF SPECIFICATIONS. 


2616. Steen, W. M. Murdock, Barrow-in-Furness, and J. Storey, Lancaster. 
Dated 27th July, UTA 

This invention consists in the direct addition or use of metallic man- 

ganese in steel-making processes in place of spiegeleisen, and also in the 

manufacture of spiegeleisen by the direct addition of metallic manganese 

to cast iron. The reduced sponge or mass of metallic manganese is added 


to the steel-making materials after the latter have been melted, the | 
inetallic manganese being introduced by plunging it under the surface of | 


the molten materials or otherwise, so as not to expose it in a heated state 

to the air. In making spiegeleisen the metallic manganese is added to 

the molten cast iron in a similar way. 

2668. Naits, Bouts, Pins, Screws, Rivers, &c., 
minghan.—Dated 31st July, 1874. 

This invention consists in making, attaching, and finishing the brass, 
copper, or other heads of nails, screws, and the other articles enumerated, 
in the following manner :— The head is made of a thick ring or piece o 
strong brass or copper tubing, or the said ring is cut from thick sheet 
metal. The body of the nail being supported in clams, the ring or short 
piece of tubing is placed on the projecting part of the body, and pressure 
being applied, the ring or tubing is compressed into a head, aa at the 
same time and by the same operation the head is closed upon the top of 
the body and compressed and fixed upon the said body. When orna- 
mental heads are to be made, the ornament is impressed on the head at 
the same time as the head is made. Instead of making the head from 
rings or short pieces of tubing, pieces having a cup-like figure may be 
employed. Machinery for making these cup-like pieces is described. 
8253. Sewine Macuints, J. Mountain, Birminghauw,— Dated 

tember, 1874. 

On the base is an upright pillar with a slot in its centre. 
are connected to the stand or base by hinge or joint. In the slot is a base 
to which is secured one of the hovemnnionel arms by suitable means. 
In the wheel is a groove, and on ore of the said arms a catch which en- 
gages with a peg and lifts the other arm. A hood is secured to the table, 
but works freely. On motion being imparted to the machine, the cam 
engages with a peg and lifts one of the arms in a perpendicular position, 
the bar, having a projection on its far side, forces out the other arm hori- 
zontally, loading the cloth presser with it. 

187. Movunvinc AND OperatTiINo GLOB 
Brunsiwick.—Dated 18th January, 1 

The purpose of this invention is to provide an instrument or apparatus 
for use in schools, families, &c., to illustrate and explain the manner in 
which the earth, in accordance with its diurnal and annual motions, pre- 
sents its surface to the sun's rays, the especial object being to ascertain 
the various durations of day, night, and twilight throughout the year, at 
any given terrestrial positions or localities, and also in treating of day, to 
ascertain the points of the rising, setting, and culmination of the sun, 
and the various courses the latter pursues in its relation to different 
horizons. 

188. Partiatty Preparinc Woop Staves ror Casks, @ 
Buxton, Burton-upon-Trent.— Dated \Sth January, 

The novelty in this case consists, First, in so ar “mn ory that 
wood staves for casks are prepared on both sides, or “* hollowed” and 
“backed” at one and the same time. Secondly, in so arranging the 
cutters, guides, and the bed on which the staves are dressed, that the 
bent, twisted, and the otherwise mis-shapen staves, are easily and pro- 
perly dressed, Thirdly, lowering and raising the cutters by a cam or 
eccentric, for hollowing staves to a gradually varying thickness from 
their centres towards each end, 

228. Sewine Macuines, &. Moreau, San Francisco.—Dated 21st January, 


A. and F. J. Stokes, Bir- 











23rd Sep- 





BE. EB. Fitz, Saint John, New 








Thoratey.and T. 














The said invention’ relates to the combination with the needle of a 


®. Sewine Macutnes, Howard Pratt Garland, San Francisco, California, | 
| 


47, 
d.; | 


Two arms | 


Dated 2st January, 75 
| The back of an ordinary slide valve worked by an eccentric is prepared 
| for a cut-off instead of being straight planed and the ports parallel to 
each other, the inventors make it concave, radiating from the centre of 
cut-off valve spindle, and the ports they make in a diagonal or helical 
| position ; the cut-off valve is convex, aud made to fit back of slide valve, 
and the ends cut to the same pitch as the ports. To this valve a recipro- 
| cating motion is given by means of a common eccentric. To the cut-off 
valve spindle is secured a toothed segment, broader on the teeth than the 
travel of the valve, to which is geared a worm on a diagonal shaft, with 
| ball coupling and suitable connections to the governor, by which means 
the cut off is regulated to a greater nicety than hitherto, and without the 
intervention of any throttle valve, which has a tendency to wire draw 
the steam and prevent the full boiler pressure being put upon the piston. 
1600. Marine anv orneR ENGine Governors, W. Gibson, Bootle. —Dated 
tith May, 1874 
Consist in placing a throttle-valve in the exhaust pipe, and connecting 
the lever thereof by a rod to the lever of the steam pipe throttle-valve, 
and controlling the action of both valves by one governor 
2574. Rover Skate, A. F. Spiller, Survey-street, Strand, London 
23rd July, 1874. 
| This invention consists in certain arrangements of mechanism whereby 
the operator is enabled to obtain a circular motion and execute at will 
any gyration or evolution with case 
2575. Hyprostatic Fire Extincuisninc Apparatus, W. 
atrert, Pinlico Dated 23rd July, UTA 


field 5 


Dated 


Neill, Eccleston- 


121 


| of the length of the barrel, and a complete turn of the spiral for the re- 


| india-rubber or other 


maining length of the barrel 
2590. Boors anp SHoes, 
L. Neviere, Mavsetles.— Dated 24th Jely, VTA 
The invention consists in making the heels and soles of boots, shoes, 
and other coverings for the feet with materials between which ar: placed 
steel shavings and springs 
2591. Brooms anp Brusnes, 1. A. Bonneville, Paris 
trom L. N Dated 24th July, 1874 
The invention consists in mounting the broom and brush handles so 
that they may be fixed vertically, horizontally, or at any required angle, 
by means of an articulated joint placed between the lower end of the 
handle and the body of the brush or broom 
2502.. Drivine Bewt, F. Fleming, Halizar.—Dated 2th Joly, WTA 
rhis improved belt consists of a combination of leather and woven 
fabric or tabrics in any desirable number of layers cemented together by 
suitable adhesive substance, and such combined 
materials may be further secured by rivets or by sewing. The inventor 
also gives the fabric side of the belts a coat of silicate paint or other paint 
or varnish that will set hard and resist the action of the atmosphere and 
prevent the penetration of water or oil 
2595. Beir axnp Brace Buckties, £ 
July, isi 
This invention refers to improvements upon the lever buckle to insur 
a tirmer grip of the web, and consists in arranging the parts so that the 
grip is given between a flange upon the top edge of the under plate and 
the sides of a groove or slot in the upper one 


A com 


A commu 


ication 


tere, Maravilles 





rr Lated 24th 


2596. Fasrexinc ror Jewetrery, J. C. W. Jefferys, Tottenham-court 
oad, London.—Duted 2Ath July, Wid 
The head and back of a stud tastening are made in two parts, the 
head being provided with a slot at back in which engages a spring and 
fixed lug on the stud pillar. The head of the stud may also be made in 
one with the pillar, provided with a fixed and spring lug as before 
2597. Currine ok Perroratine Paper, J. Salon and Ro M. Wood, Mea 


This invention consists in the use of perforated pipes made to com- | 
municate with mainpipe water supply, either from the strect or cistern, | 


und placed in such positions in dwelling houses, warehouses, banks, 
theatres, churches, or any other building, or in ships, that by means of 
valves worked by wires a plentiful supply of water can be instantly set 
in operation in any one part of such dwelling house or other building on 
the discovery of the outbreak of fire 
worked either by persons inside the building, or by the police or other 
persons engaged for that purpose outside 
2576. Ruppers, 7. R. D. Bingham, Parkstone.—Dated 23rd July, T4 

A blade so hinged to an ordinary rudder, hollowed to admit of its f ling 





chester, — Dated 2ath Jr Isv4 

This invention is applicable to the ordinary letter-press and lithographic 
cylinder printing machine, and it consists in applying thereto certain 
machinery, consisting of a cutting wheel and the apparatus for holding 
it, by which the paper or other substance passing over the cylinder is cut 
or perforated during the operation of printing 











2598. Terxinc anp Curtinc Woop, Merat, &v., J. Me » West Gorton 
Dated 24th July, ist 

The features of novelty in this invention consist in constructing a 
machine capable of turning a single article or two or more articles simul- 

| taneously, by mounting the same between spindles, which net only 
| revolve ru their own axes in the ordinary manner of a lathe, but also 
have a slow rotary motion round a fixed centre, which is con nto all 
the spindles. In revolving round this fixed centre, cach article, whilst 


Such valves and wires being easily | 


into it, so that it may be raised by a suitable tackle or gear when addi- | 


tional power is required 
2577. Tars or Vatves For DecantinG 
South port.— Dated 23rd July, UT4 

This relates to valves or taps in which one end or the shank is inserted 
through the cork or stopper of the bottle or vessel from which the arated 
beverage is to be drawn, and consists: —First, in using a seating valve 
kept to its seating face by a screwed stem. Seeondly, in providing the 
shank with a number of small holes for the passage of the beverage, ilso, 
if desired, with a loose point prevented from falling into the bottom by a 

| pin passing through a slot. 
2578. Raimway Key, Turxscrew, Kyire, Pen anv Pencit, Aanp Cork- 
scREW, B. Wig, Bartlett s-bulldinas, Loudon,— Dated 2rd July, Uta 

For combining, as one article, a bevel-edyged railway key, w ith turnscrew, 
knife, pen, pencil, and cork-screw 

| 2579. Miners’ Sarety Lamp, A. M. Clark, Chonee A communi 
tion from B. Tappan, Steabencille, US Dated 2srd Jul, Wi74 
| The object of this invention is to provide a Lump or lantern for miners’ 
| use, and consists of a lamp provided with a mica chimney or casing, at 
| the upper and lower ends whereof are sections of wire gauze or finely 
perforated metal of corresponding shape, and in so uniting or connecting 
said sections and casing to each other and to the lamp that the union 
| shall be very tight and secure. It also consists in the general detail 
| of construction of the lamp, whereby a safe and effective lighting device 
is produced. 
2580. Portapte Heatinc Arraratus, A. F. Lf 
July, WTA. 

This invention consists of a vessel containing an absorbent subst 
saturated with inflammable liquid and covered by several thicknesses 
of wire gauze, above which the vapour of the liquid is burnt. Th 
vessel may be supported by a stand jointed so as to fold up inte a sinall 
sprece, 

2582. Empromery or Borpertne, F 
Dated 23rd July, UTA 

This consists in the use of fine or three-thread wools, or of threads, 
such wovls or threads having colours imparted by dyeing in the direction 
of their length, so that when sewn upon the article by an excelsior 
sewing machine, the various shades of colours blend and produce novel 
and pleasing effects 
2583. Heatine anp Ventivatine Houses, A. Ball, Spalding 

| July, 1874 
| This invention relates to the construction, heating, and ventilating, the 
rooms of houses or other buildings, and consists, birst, in the peculiarly 
constructed fire-grate formed with flues or chambers at the sides through 
which air heated by the fire passes to the various rovins as required, also 
| in a vertical slide placed midway in the said grate, which is double, 
| whereby communication is afforded between the two grates at pleasure 
Secondly, in forming to each room a separate flue or chimney commen: 
ing in ail cases just below the ceiling and terminating at the side or top 
of the ordinary chimney or elsewhere for the purpose of carrying off the 
impurities contained in the air of the room. Thirdly, in the additional 
ventilation of sick rooms or hospitals by an arrangement of stall open 
ings in the panel of the door over which slides a door of perforated zinc, 
/ leaving an intervening space for a fold or two of muslin saturated with 
a self-acting supply of some disinfectant fluid supplied from a vessel 
secured above the said panel. Another vessel may be substituted tor the 
generation of ozone, whereby fumigations are diffused throughout the 
| apartment. 
2585. Pratrorm Weicuinc Macutnes, J. 
July, WTA. 

This invention rejates to improvements in relieving gear for platform 
weighing machines, and consists in entirely detaching the connecting 
rod coupling the steelyard to the platform mechanism, using a catch on 
the connecting red te connect it to a short link hung on the short arm of 
the stcelyard. The invention also relates to the runner or movable 
weight on the steclyard, and consists of an independent carriage on 
rollers running ; also the steelyard in which the weight is mounted te 
vibrate on a fulcrum, so placed as to give a slight preponderance to the 
indicating end of the weight, at which there is a marker. 

| 25686. Four-wnretep Carriaces, J. Reilly, Moachestes 
July, is7A. 
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of a similar nature, and its object is to insure greater convenience, com 
fort, and security than can be obtained in any of the vehicles at present 
in use. At the front and at each side of the body of the carriage is placed 
a door, and the seat for the driver is at the back or top, and between the 
front of the body and the splashboard there is a strong floor or platform 
surrounded by rails or other suitable fittings, and provided with stationary 
or flap seats as required. The floor may be used for many purposes, such 
as carrying young people, luggage, or other objects, enabling the occupier 
to enjoy the change trom sitting in the inside to sitting or standing on 
the outside, and by having a hinged padded board a couch or bed can be 
made for the use of invalids or others. When desired, cords or pulls are 
placed in each side of the carriage connected to or communicating with 
the reins, so as to give a signal to the driver—as, for instance, if it is re- 
quired to —- at the right-hand side of the read, the cord on the right 
would be pulled ; if on the left-hand, the left cord ; and if to stop sud- 
denly, both cords ; and in the interior of the vehicle is placed a brake, so 
that in case of accident, or when desired, the occupants shall have a con- 
trol over the horse and vehicle. 
2587. Incuminatine Gas, WH. Aithen, Falkirvk.—Dated Ath July, WTA 
| ‘The features of novelty which constitute this invention are, First, the 
several arrangements of apparatus for treating crude gases, so that they 
are enabled to retain or be saturated with the volatile hydrocarbon 
| vapours and rich gases. Secondly, depriving the gases of the aqueous 
vapours, and thereby increasing their illuminating power, and enabling 
| them to absorb and retain hydrocarbon. Thirdly, covering the surface 
of the water in the tank containting the gasholder with a layer of ** inter- 
mediate paratiine " oil saturated with parafiin spirit or other light spirit 
Fourthly, the employment of ** intermediate paraftin” oil, saturated with 
paratiine spirit or other light spirlt, as a liquid for wet meters 
2589. Ririine Fire-arms, Rk. Punskon, Anerley Park.—Dated 2th 
1s74. 
This invention consists in rifling the barrel with a half turn or other 
slow turn of the spiral for a distance of from two-thirds to three-fourths 
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mtact with a fixed tool 


the te, Which 


rapidly revolving upon its spindles, is brought in 
or tools, mounted in a suitable trame surrounding 








splndles describe, and arranged at a proper cutting angle at varying dis 
tances from such centre and from each other, and thus by the t 
a complete revolution of the spindles round such common centr 
formed, the article is turned to the shape required 
2599. Pire Faprics, C. Brokell, Manchester. —Dated 2th July, W74 
Nhe features of nevelty which constitute this invention consist in 


weaving into the races of pile fabrics wires or blades, lengthways of the 


piece, which are then released, as the fabric is being wound round the 
beam of the loom by a vibrating cross knife or revolving knife or cutter, 
in contact with the wires or blades referred to, thereby forming the pil 

Another plan of releasing the said wires or blades, and thereby forming 


the pile, 1s to dispense with the vibrating cross knife or revolving cutter 
by letting the wires or blades have a cutting edge at a certain point, and 
giving them a vibrating motion lengthways of the fabric if re jtuired \ 
modification of the said invention, without the cutting action, is alse 
tpplicable tor forming the loops or pile in fabrics of the nature of 
Brussels carpets or other material of a similar nature 
2601. VrxamentiIne Woven Faprics, ZL. Selo . Frida t, Cheap 
} side, London.—A co cat ww J.P. Byasvut Ped 
Syxetutir, Paves. Dated 25th Joly, Us74 

This invention relates to the trimming or ornamenting of woven fabrics, 
whether broad or narrow, and yarments with beads, bugles, or other 


und has for its object enabling such orna 
ments to be applied te or incorporated with the fabric or garment during 
md by the operation of weaving th in lien of their being subse- 
quently attached by the ordinary method of hand sewing This object 
is effected by a peculiar construction and arrangement of the reed o 

loom (or its equivalent in other classes of weaving machinery), and by 
employment uf suitalle devices in combination therewith. © ; 


2602. Ma K. ¢ 
Wills 


similar ornamental appendages 


sale, 





Parer-MAKING 


J z Jul, 74 
The feature of novelty which constitutes this invention is the under 
couch-roller, consisting of a hollow cylinder with a perforated circumfer- 


ven Rotten Por HIN 
tee ] 


Dated 25t 


ence or pertphery fur use in * American * or * Yankee” paper-making 
machines. 
26038. Movips ror Castine STEEL, J. Meet 1A. W. St ,_s 
Dated 2th Jala, Via 

The improvements consist in connecting to their sele plate, by hinged 
joints, the part moulds used in casting ingots, so that when it is destred 
to remove an ingot that has been cast in such moulds it will be simply 
necessary to remove the tie-belts counecting together the parts of the 


mould generally near their upper ends, when the parts may be allowed to 
fall partly back to stops formed to sustain them, and the ingot may b 
removed by a chain passed round it, or otberwis« vit part of the sole 


plate forming the bottom of the mould will, in most cases, be movabl 
2604. Raitway Burrer Srainus, J. A. L J. Edeu, Shepield 
Dated 25th Julu, Via 
This invention has for its object improvements in the construction 
of india-rubber railway and other buffer springs, and an impr i con 
struction of the beds or means for tixing the springs The Inventors 
| construct and fit two cirenlar plates or washers, with tixed or loose pre 


} 


s invention relates to broughams and other four-wheeled carriages | 


jecting busses placed on cach end of the india-rubber springs, with th 

boss turned inside the hole and of sutticient length to meet in the interior 
ot the hole in the india-rubber springs The springs are made in a reownd 
globe shape and hollow, with a hole right through in the centre to r 

ceive a boss or bolt ; the hollow space in the globe spring is for admitting 
tir to act as a resisting power to help the spring 


2608. CLosixne Doors axp Gares, 7. Thornt Salt the-Se 
Dated 25th July, V74 
Two bevelled cog or toothed wheels are mounted eccentrically upon a 
vertical axis, and the cogs or teeth of these wheels ar set” tu radiate 
from the axis instead of from the centre as is usually the cas A third 
bevel wheel, with the cogs “set” in the ordinary manner, is mounted 
horizontally above the two ecventrically mounted wheels The axis of 
the horizontal wheels forms the centre on which the door or gate works 
The twe eecentrically mounted wheels are cach provided with a thane, 
upon the periphery of which the face of the horizontal wheel rests, so as 
to prevent the incumbent weight of the door or gate being upon the cogs 
or teeth of the wheels 
2609. Corn Assonrer, MH. Wood B Dp [ 25th July 
Isv4 


This invention consists of a series of perforated plates, trays, or slides, 


arranged one above the other in any suitable case ; each plate is pierced 
with holes of a size to retain one sized coin, whilst all smaller sizes will 
pass through the holes, so that upon shaking the bex or case, each size of 


coin is riddled on to its own particular tray. The trays can be withdrawn 
from the case by making one end or side of the latter to open 
2610. Tares orn “ Lappers” ror Vexetian Burnps, M. B 
avd R. Smith, Mancheste meted 25th July, 74 
This invention relates to marking the longitudinal tapes for guiding the 


Weathe 


| operator when sewing the cross tapes 


| 2611. Tevescorn 


oR Stupine Jor, 7 C (EN 
Ludgate-hill, London.—Dated 25th July, 1874 
The object of this invention is to construct telescopic or sliding joints 
in such a manner that the exterior surface of the sliding tube or bar 
which slides in the joint shall ngt become scratched or otherwise dis- 
figured by rubbing against the face of a long internal packed joint such 
us those now used 
2612. Stream Boiiers or Locomotive, PortABLE, TRACTION, AND OTHER 
Enaines, W. &. Oserald and T. R. Oswald, Sundertand.—Dated 2th 
July, W874. 
A circular horizontal boiler is used partly filled with horizontal flame 
tubes; the boiler is mounted within a tank containing the feed-water ; 
flues are formed below and at the sides of the boiler 


2613. Sevr-actine Covetinus, A. BJ 
Isv4 


Resell, 


Ser Dated 2 J ’ 


This invention relates to couplings of that class in which a link placed 
between bufter heads is caught and secured by hinged hanging pins or 





bolts lhese couplings as heretofore constructed have been defective in 
their action by reason of the yreat length necessarily given to the links 
fhe object of the improvements is to obviate this difMiculty, and the 
inventor accomplishes this object by the introduction of springs between 
the heads of the couplings, or he may accomplish the object by inserting 
a plug, wedge, or boit at the back of the swid link 
2614. Motive Power, F. a ort the-Ma 1: as 
tion from K. K poll 6 aay, a L. i _k 3 
ar Pa Dated 25th July, VST4 


This consists in an automatic apparatus actuated by water discharged 
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on a wheel, the water being raised by the mechanism, which mechanism 

is so constructed as to reduce friction toa minimum. 

2615. Sroves ror Cookina Purposes, J. Stone, Gray's-inn-voad, London. — 
Dated 25th July, W874. 

This relates to cooking stoves either for gas or solid fuel, and consists, 
First, in coating the stove with composition ; Secondly, in the use of an 
air chamber entirely surrounding the oven; Thirdly, a tubular boiler 
covered with composition ; Fourthly, utilising the steam for steaming as 
described, the object of the invention being to employ the heat within the 
stove and prevent radiation. 

2617. Puorocrarnic Arraratus, 7. Lester, Ossington.— Dated 2th July, 
1874. 

The apparatus is for producing photographic negatives in open day- 
light, and consists of a box adapted and applied to the camera, which box 
contains three parallel baths into which the collodionised plate may be 
sueeessively plunged without exposure to daylight, and from the last of 
which baths the plate thus prepared may be transferred to an ordinary 
plate box in open daylight and finished at leisure, 

2618. Gexenatine Gas, J. Gaukroger, Todmorden, 8. Fielden, Walsden, 
and A, Aitchison, Manehester,— Dated 27th July, 74. 

The inventors have a stove of a square, round, or other convenient form 
and of a suitable size, the said stove being made of cast or wrought iron 
or other suitable material. Inside this stove, in a horizontal position, 
they place three or more retorts made of copper, wrought or cast iron, 
fire-clay, or other material, the said retorts being attached to the outside 
casing of the stove, and being furnished with doors for convenience of 
access for charging, discharging, or cleaning. The top of the stove forms 
a hot plate having several holes or openings for the reception of cooking 
utensils, and in the front of the stove there is also an opéning for roasting 
or other similar purpose. At one end of the stove is a wheel or fan 
enclosed in a box or chamber through which the gas passes, and in doing 
so turns the said wheel or fan which is connected to and turns a spit in 
front of the roasting aperture. Beneath the retorts are placed perforated 
tubes for supplying the gas for heating the retorts. There are tubes 
leading from the retorts to a gasometer, and other tubes leading again 
from the gasometer to the perforated tubes under the retorts, so that 
when once the retorts are heated and the gas flows into the gasometer, 
the latter supplies gas to the perforated tubes which heat the retorts, and 
the apparatus is then self-generating and self-acting, no more fuel being 
required, 

2619. Avromatic Fire AtarM, H. Cole, Billiter-street, Londov.—A com- 
munication from Messrs, Klingelhoefer and Co., Rio de Jancivo.—Dated 
27th July, 874. 

An apparatus or instrument by means of electricity for the speedy and 
certain communication to the interested in the event of a fire breaking 
out ini amy house or other building. 

2620. Twist Lace, A. and J. Topham, St. Pierve-le-Calais, and F. Topham, 
Nottingham.—Dated 27th July, Wi. 

In order to produce a groundwork or tissue, two warp threads are em- 
ployed to each bobbin thread, one of each pair of warp threads is arranged 
to traverse continuously from right to left and left to right across the 
breadth or portion of the breadth of lace desired to be made, and twist 
successively with each of the bobbin threads in that breadth. The other 
warp thread of cach pair is not traversed in this manner, but works 
continnously to the right and left of its own bobbin thread. A ground- 
work or tissue is also produced by employing three warp threads te each 
hobbin thread, two of these warp threads being caused to work with 
two bobbin threads only, somewhat as an ordinary double warp cross- 
groundwork, whilst the third warp thread works to the right and 
left of one bobbin thread only, and serves to noose the crossings of the 
ground, 

2621. Rerrieratine or FreeziING Liquips, J. Gamgee, Great Winchester 
strat, London, and R.A, Parkis, Cheam,.—Dated 2th July, Wi, 

This provisional specification describes the employment of an aqueous 
solution of glycerine in lieu of brine or other saline solutions as a medium 
for transferring the low temperature produced by ether or other volatili- 
sible liquid to the water or bedy to be refrigerated. Also an arrange- 
ment of apparatus and mode of working, whereby by means of a supple- 
mentary refrigerator and ice-box the vapour of the ether or other volatili- 
sable liquid is rendered more effective in the production of cold. Also 
the employment of a supplementary refrigerator, by means of which a 
portion of the water cooled may be afterwards used for condensing 
purposes. 

2623. Propucine Desicns or Parrerns on Surraces, EB. Ler, High 
Holborv.— Dated 27th July, U7. 

The surface to be ornamented is covered with successive layers of gela- 
tine and paper or other material capable of being removed by friction or 
solvents in the parts forming the spaces in the stencil plates, but of re- 
sisting the action of acid or the sand blast on the remainder of the surface 
after the stencil-plate has been removed. 

2624. Prussiare or Potash AND Prusstate or Sopa, S. Nield and B. 
Foster, Leeds,—Dated 27th July, 1874. 

The gases, animal and other matters, are drawn through pipes into a 
receiver containing a solution of alkali acid, pure water, or their equiva- 
lents ; after passing through, a deposit is left consisting partly of animal 
colouring matter and potash. This deposit is used again, or for dying or 
other purpe q 
2625. Evectro Macnets, 7. Slater, Euston-voad, London, —Dated 28th 

July, (S74. F 

This improvement in the battery consists in arranging around a cylin- 
drical or other suitably shaped porous pot or vessel, cither on the inside 
or outside thereof, a series of plates or blocks of carbon in such a manner 
as to be in close proximity thereto, and toa cylinder of zinc or iron placed 
cither inside or outside the said porous pot or vessel according to the 
position of the carbon plates or blocks, the oo vessel being always 
situate between the said carbon blocks and the zine or iron cylinder. 
The improvements in electro magnets consist in making the core upon 
which the conducting wire is wound of a conical form, the diameter of 
the base of such cone being by preference about twice its height, or in 
other words the sides of the cone form with the base an angle of about 
45 deg. 

2626. Mratine Am, RIL Taylor, Shepicld.—Dated 28th July, 1874. 

In carrying this invention into effect the inventor employs an engine 
te work an air pump which forces atmospheric air through a coil of pipes 
tixed in the furnace. From this heater he carries a main pipe, in which 
he places a regulating valve to the apparatus used in the process of drying 
or boiling,and supplies the airthus heated thereto by branch pipes running 
from the main pipe. 

2627. Tyres ror Printine, J. Noll, @. Goldsmith, and J. Dilkes, Leicester, 
— Dated 2th July, WTA. 

This invention relates to the manufacture of type of a size ordinarily 
used for printing posters and show cards, and consists in forming the 
requisite letters or letter out of flat stecl or other suitable material, say, 
lin., more or less, thick. Corresponding to this letter, two plates, each 
about one-half of the thickness of the letter, are pierced so that the letter 
shall exactly fit the openings or recesses in each plate. Where, as in the 
letter B, there are white spaces in the centre unconnected with the 
white space surrounding the letter, the pieces representing such interior 
: es when cut from the steel letter are fixed toa third plate placed 
the two plates before mentioned, all the plates being made to 
egister by suitable holes and pins. The way such tool is used is as 
follows :— The lowest and next upper plate are fitted together, a thin 
piece of sheet metal is then placed upon them, and the upper plate upon 
it. ‘The steel letter is then dropped into the recess in the top plate, and 
the whole subjected to suitable pressure. Upon removing the steel letter 
and top plate a letter of the requisite size and form will be found stamped 
out and lying in the recess and on the bottom plate, when it may be re- 
moved and the operation repeated. The letters so formed of sheet metal 
are then mounted upon suitable blocks of wood type-high, and are fastened 
thereto by pins, which may be soldered to the shect metal letter, or other- 
wise, By these means, letters of large size with a metallic face may be 
made with great economy, and besides giving a sharper and cleaner out- 
line, will bear being engraved, and thus produce highly ornamental 
letters when printed from. By the preparation of tools in the manner 
before described, what are called shade letters, or letters in which the 
lines and spaces are printed from of a different colour, may be made to 
correspond with the bedy of the letter and fit with great exactitude. 
For the purpose of making name or 4how plates, a thin sheet of metal, 
say of brass er zinc, is subjected to the action of the tools before men- 
tioned, and the letters thus cut out. The shect is then reversed and 
mounted upon wood or other material. The spaces cut out may then be 
filled in with the usual sealing wax or other coloured cement and finished 
in the ordinary way. 

2628. GeNERATING AND ArpLyinc Evrerricity For THERAPEUTIC PurR- 
poses, 7. Welton, Grafton-street, Fitzvoy-square, London.— Dated 28th 
July, UTA, 

This provisional specification describes what the inventor terms a 
galvanic locket, the outer case of which is made of one metal, while 
within the case are one or more pieces of another metal, the two metals 
being such as will constitute what is technically called a galvanic pair ; 
or one side of the locket may be of the one metal and the other side of 
the other metal. 

2630. Kircnen Ranoes, 1. Pain, Northampton.—Dated 28th July, 1874. 

The inventor places the boiler in the centre of the range with an oven 
on either side, and sinks the grate below the floor level, and approaches 
the ashpit by an opening in the floor, 

2631. Iniomivarep Pressure AND Vacuum Gauges, A, Bedenberg, Man- 
cheter.—A communication sroum B, A, Schafer and C. BF. Budenbery, 
Buckou, Magdelhurg.—Dated 2th July, 74. 

According to this invention an illuminated steam or other gauge is con- 



























structed with a transparent back as well as a transparent dial, and the 

illuminating medium is placed in a suitable compartment at the back of 

and outside the gauge, by which means the dial is protected from being 

coated with soot as described, and the heat is prevented from entering 

the dial-case, and affecting the delicate mechanism of the gauge. 

2832. GeneraTING AND Puriryinc Gas, W. D. Bowness and J. Judge, 
Bishop Auckiand.—Dated 28th July; 1874. 

This invention consists in improvements in the construction of retorts 
for generating gas from coal or other suitable substance, and in the 
apparatus for purifying the gas after it leaves the retort. A plate of 
metal is placed spirally upon the outside of the retort or generator, and 
the fire being placed at or near the end of the retort, the heat and waste 
gases pass through the tlue formed by the said plate of metal, and thus 
maintain an uniform degree of heat throughout the retort. The purifier 
consists of a tank containing water, and in which tank is a ring con- 
nected with the retort, the gas passing through the said ring into the 
water, and thence into a cylinder containing a number of metallic per- 
forated plates, with lime placed between the same ; above the said plates 
is another plate, provided with an aperture, into which is fitted a sponge, 
the gas passing up through the whole. 

2633. Testine THE QuaLity or Mink, &c., W. Tinker, Hoarlem.—A com- 
menication from Dr. J. T. Munnich, Haarlem,—Dated 28th July, UTA. 

Constructing an instrument, composed of a box or receptacle, in which 
is placed a graduated scale, then a piece of plain glass ; the matter to be 
tested, which must have been liquified, is then placed on the under glass, 
and a similar piece of glass placed over it. According to the distinctness, 
or otherwise, with which the graduated scale may be read, will be the 
quality of the test sample. 

2634. Vacina Srecutem, FE. D. Pape, Ne York.—Dated 28th July, 1874. 

This improved vaginal speculum has the form of a duck bill, the upper 
Dlade of the bill projecting over the lower. The point of the upper 
blade forms the reflector, the remainder of the blade being open, and its 
back part bent at right angles and attached to a handle, at the other end 
of which is hinged the tail end of the lower blade of the bill. A curved 
screw passing through the handle has one end in the tail of the lower 
blade, and by means of a nut near its other end, the opening of the 
instrument is regulated and maintained. The opening in two-thirds of 
the length of the upper blade facilitates medicinal application and 
surgical operations ; the closed portion acts as reflector, at the same time 
contining the upper portion of the vagina in a non-obstructive position ; 
anda simple pressure of the hand spreads the instrument, expanding the 
vagina to any desired extent, in which position it is held by the adjust- 
ment of the curved screw in the handle. 

2635. Ciirrinc on SHEARING ANIMALS, R. Martin, Old Charlton.—Dated 
28th July, 1874. 

Tie top cutting plate is formed with two apertures or gaps at the back 
instead of one only ; the right-hand aperture being for the end of the 
movable lever to work in, and the other for the end of the fixed handle 
to lie in. In place alsv of the movable lever handle turning loosely upon 
a pin fixed into the bottom plate, this pin is fixed tightly into the lever 
handle, and allows one end of the pin to work ina hole im the bottom 
plate, and the other end in the top cover plate. 

2636. Braces, L. Fromage, Rowen. — Dated 8th July, W74. 

The front portions of the braces are of any ordinary construction. The 
two portions which pass over the shoulders meet each other rather higher 
up than is usual ; fixed to their junction is a single central elastic band, 
which passes vertically downwards along the spine of the wearcr. At the 
lower part of this central band there is a buckle or slide carrying a double- 
ended strap, similar to those used at the front of the brace ; the ends of 
this strap have button-holes to receive the two buttons at the bick of the 
trousers. 

2637. Evecrrica, INtercomMMUNICATION IN TRAINS, G@. K. 
Arconum, Madras, — Dated 28th July, 874. 

This provisional specification describes connecting railway vehicles 
together by means of the side chains by prolonging the connecting wires 
along the chains, fastening them electrically to the hook of each chain, 
and if necessary coating that part of each hook which bears against the 
hook of the next carriage with gun-metal or other hard and not easily 
oxidised metal, so that the existing couplings only are used, and at the 
same time the number of loose joints is reduced to a minimum. 

2638. Currinc Woop anv oTHER Supstances, M. Glover, Wortley.—Dated 
Wsth July, 1874. 

This invention relates to various improvements in the construction and 
arrapgement of machines for cutting wood or other substances, and con- 
sists, First, in forming the main blade or knife of one class of machine 
used for the purpose with cross blades or knives, by means of which the 
wood or other substance may be cut at one operation into strips or sections 
of various forms and sizes. Secondly, in coaien forward the wood or 
other substance placed on the tables of the machine by an arrangement of 
vertical rollers mounted on and secured to the said tables, between which 
rollers the wood or other substance passes in contact. An uniform inter- 
mittent rotary motion is imparted to these rollers by suitable gearing, so 
that by their movement the wood or other substance is impelled or fed 
forward at an uniform speed in lieu of being pushed by hand as hereto- 
fore. Thirdly, in an improved construction and arrangement of gear for 
eutting the wood or other substance, by substituting a straight shaft for 
the crank shaft, connecting rod, and slides before mentioned ; on this 
straight shaft is fixed a rotary cutting wheel furnished with knives 
somewhat similar to the rotary cutting wheels of chaff-cutting machines ; 
also by arranging the tables on which the wood or other substance is 
placed at the side of the machine instead of at the front as before men- 
tioned, so that the wood or other substance, being placed thereon, and 
fed forward as before, is cut in strips of uniform thickness by the action 
of the said rotary cutting wheel. Fourthly, in a further improved con- 
struction and arrangement of gear for cutting wood or other substances, 
consisting of a strong and peculiarly-shaped toothed wheel, which is 
mounted on a horizontal shaft in bearings carried by a suitable frame. 
A rotary motion being given to this wheel the action of its teeth causes a 
tilt hammer suitably placed to be alternately raised and dropped, the 
said hammer being provided with a blade or knife similar to that first 
described, in such # manner that the wood or other substance, being 
placed ona table and fed forwards as before, is cut into strips or sections 
by the dropping of the hammer and knife thereon. 


2639. Sopa anv Potasn, J. H. Johnson, Lincola’s-inn-ficlds.— A communi- 
cation from H. Gruneborg and J. Vorster, Kotk.—Dated 28th July, 1874. 
This invention refites to the manufacture of soda and potash, and con- 
sists in causing superheated steam to pass over a mixture of common 
salt and alumina or hydrated alumina if soda is to be produced, and 
over a mixture of chloride of potassium and alumina or hydrated alumina 
if potash is to be produced, the same being maintained at a high tempera- 
ture, 
2641. Cartripces or Compressep Gunrowper, S. Darey and J. Watson, 
Roven.— Dated 20th July, 74. 

This invention consists, First, in saturating gunpowder with hydro- 
carbons, such as paraffine in a liquid or gascous state ; Secondly, in com- 
pressing it into cartridges for mining purposes, chiefly by means of a 
special machine, the leading feature in which is a number of moulds 
wherein the hydrocarbonated powder is compressed by pistons actuated 
and simultaneously from one source of motion ; and, Thirdly, in making 
the cartridge in a special form. 

2642. Pararrine, HW. W. C. Tireddle, New York.—Dated 20th July, 1874. 

This invention relates to the distillation of petroleum, and to carrying 
on the process of distillation at comparatively low temperatures with 
rapidity, so that neither the contents of the still nor the vapours vola- 
tilised be decomposed and separate carbon formed, 


2643. Raitway Brakes, B. Hunt, Serle-street, Lincoln’s-inn.—A commu- 
nication from P. J. Le Bellequic, Paris.—Dated 20th July, 1874. 

The improved brake is constructed with four shoes, two before and two 
behind, the under side of these shoes is made of cast steel tempered and 
cut like a file. They are connected together from each side a the car- 
riage by a transverse shaft, which prevents them from acting one without 
the other. In the centre of this shaft is a strong lever forked at one end 
having two bushes fitted on the centre of the shaft, and the other end is 
jointed to the lower end of parallel link placed at the centre of the car- 
riage or van; the same system is ome on each side. At the centre 
of the carriage or van is a cast iron frame strongly fixed, and in the centre 
of this frame is a vertical slide, in which works a strong screwed nut 
having on each side lugs or projections for forming a joint, and to these 
lugs or projections the upper ends of the parallel links are jointed. In 
the middle of the frame above named is a vertical screwed rod or shaft 
which passes through the screwed nut before named, which latter rises 
and falls to give motion to the two levers, and causes the shoes to fall 
rapidly on to the rails. Above the frame where the vertical rod passes 
through, there is a helical or other spring, which is kept at the required 
pressure by means of another rod, fa ows is screwed its whole length, and 
passes through a screwed nut fixed immovably in the top of the iron 
frame. On the platform at the centre of the van is a jointed catch or 
trigger pressing on the top of the lugged nut before mentioned, and 
serving to hold up the shoes whilst the train is in motion. 

644. Boors anv Suoes, R. M. Sundys, Gorton.—Dated 29th July, 1874. 

This invention consists in the application of a thin steel plate tem- 
pered, or other hard springy substance between the outer and inner soles 
of boots and shoes, made narrower and shorter than the soles, in order 
to escape the nailing or sewing of the outer sole to the inner sole. 


2645. Tyine ur Corn, W. Hilla, Croxton Kerrial.—Dated 29th July, 
1874. 





Winter, 











The First modification consists of a framing which is attachable on one 
of its sides to any reaping machine, and has one-+ravelling wheel and a 
train of wheels to adjust the speed of two platforms ; the lower platform 
-evolves and carries the upper one with it at certain times. Below the 





platforms is an axle and two wheels, which are alternately traversed the 

reverse way, and operate an arm which lays a string, wire, or straw band, 

under and over a sheaf, which is then twisted, and the ends tucked beneath 
the band by the attendant or by a driver actuated by the machine. The 

Second modification has, in addition to the above, two travelling wheels 

and a pair of shafts and apparatus to lift the corn from the ground and 

lay it ona band, which is twisted by the machine. 

2648. Evecrro-maGnetic Governors, A. M. Clark, Chancery-lane.—A 
conmunicatinn Jrom J. M, Bradford, Portiand, U.S.—Dated 29th July, 
1874. 

The invention is designed to insure a uniform temperature of any 
required degree in connection with drying and heating rooms of all kinds 
by steam, and comprises an engine (which may, however, be dispensed 
with when connection with machinery is available) for working a cut-off 
valve anda throttle valve with automatic apparatus for opening and 
closing the valves, also for reversing, stopping, and starting the engine, 
the apparatus being controlled by electric currents closed and broken by 
the variations of the heat, through the medium of thermometers in the 
heated room. 

2649. Marrresses, G. N. Torrence, Philadelphia, US. — Dated 20th 

July, 1874. 

This invention consists in forming the two ends of the mattress of 

pillow-shaped receptacles containing cork ; also of forming the mattress 

of a series of sections or tubes filled with cork. In both cases belts or 
bands are to be fitted to the mattress so as to render it readily available 
as a life or treasure-preserver in case of need. 

2655. Oreninc AND CLOSING OR Movine Doors 1N SHIPS OR VESSELS, 
F.C. Coxhead, New Croas.—Dated 30th July, W74. 

This invention is designed to supply a ready, simple, and effectual 
means of effecting the opening and closing of the doors in the bulkheads 
and other parts of ships or vessels, and for this purpose water or fluid 
pressure is applied, acting upon a piston or pistons or surface or surfaces 
connected with the door to be moved. The piston may be arranged to 
work in a suitable cylinder provided with a cock or valve or cocks or 
valves for regulating the admission and emission of water or other fluid 
to act against the respective ends of the piston according to the direction 
in which the door is required to be moved, or the cylinder may be fixed 
to the door so as to move with it, the piston being fixed on a hollow or 
tubular rod and remaining stationary; the requisite pressure may be 
obtained in various ways. 


2656. Tyrocrarny, A. Durand, Pavis.—Dated 30th July, 1874. 

This invention relates to oil printing for decorating walls of apart- 
ments, furniture, hangings, glass, china, porcelain, and other ware, and 
for all decorative purposes, the features of novelty in the invention being 
in the mode of producing the printing blocks. The designs to be re- 
produced on the blocks are engraved on copper plates in relief when 
small, but when large they should be on wood if simple, and on plaster if 
complicated. In making use of the copperplate engravings for pro- 
ducing the requisite blocks for the oil printing, the inventor first heats 
the plate and causes it to be yressed in a press on sheep skin, so that the 
design is reproduced thereon in a hollow form. This skin now forms a 
mould which he coats with a layer of oil, and a gelatinous composition 
consisting of a mixture of gelatine, and black liquorice in a liquid state is 
poured into the mould, hardens, and reproduces an exact copy in relief 
of the design on the plate. With this block the oil printing 1s effected in 
the usual manner, and it possesses all the requisite suppleness and con- 
sistency for the purpose to which it is to be applied, and is in every 
respect suited to carry the oil colour for printing. On the wooden or 
plaster blocks a coating of a mixture of linseed and boiled oil is placed to 
prevent sticking, and then from these the hoilow moulds are cast, and 
from which latter again the relief blocks are formed by the application of 
the liquorice and gelatine paste in the manner already mentioned. 
2661. Be.ts ror Cartrinces, &¢., BE. 7. Bodden, Wimborne. —Dated 30th 

July, 187A. 

This mvention relates to an improved construction of belt to be worn 
round the waist, and to be used for carrying cartridges or other articles, 
and consists of a belt or band of canvas or any other suitable material 
secured round the waist by buttons or otherwise, to which belt are sus- 
pended a series of expanding pouches or pockets of canvas or other 
material in which the cartridges or other materials are placed. 

2666. Raisinc WaTeR AND oTHER Fivurps, RF. Mushket, Cheltenham. — 
Dated 3iat July, 1874. 

This invention consists of certain improvements whereby water and 
other fluids can be raised from a greater depth than has hitherto been 
practicable by the use of an ordinary suction pump. To the lower end 
of the barrel of an ordinary suction pump is attached a suction or feed 
pipe, the united lengths of which barrel and pipe must not together 
exceed the height to which in practice a suction pump will rai 
column of water. The lower end of the suction pipe passes into a covered 
reservoir or chamber and extends nearly to the bottom of the same. A 
second length of suction or feed pipe is inserted through the bottom of 
the reservoir or chamber and passes upwards to within a short distance 
of the top thereof. A similar arrangement of pipes and reservoirs or 
chambers is continued until the source of water is reached. The reser- 
voirs or chambers are respectively supplied with water by any convenient 
means, a stratum of air remaining at the top of each reservoir or chamber, 
The pump is set in action in the ordinary manner, and the water is raised 
from the source of supply and discharged from the outlet of the pump 
barrel. A check valve or valves is or are placed in the suction pipes for 
the purpose of sustaining the column or columns of water, and thereby 
rendering the discharge from the pump more uniform than it otherwise 
would be. 

2667. Coryinc Presses, A. G. Brookes, Chancery-lone, London.-—A com- 
munication From L, A, Farjou, Brussels, —Dated 31st July, 1874. 

The object of these improvements is to produce a copying press as 
effective as the ordinary presses hitherto used and much less costly in its 
construction, In constructing a copying press according to this inven- 
tion, a simple horizontal bar of cast or wrought iron is substituted for 
the massive frame in use hitherto for holding and supporting the 
actuating means for communicating motion and pressure to the 
travelling upper plate of the press. The said pressure bar engages at 
each end with aring or hook or other suitable holding piece formed 
upon the head of a screw bolt or pin, which screw bolt or pin has upon it 
a short metal tube, the upper end of which tube fits upon a collar or flat 
surface formed below the head of the screw bolt or pin, and at its 
lower end rest upon the base plate of the press. This screw pin or 
bolt at its lower end passes through the base plate of the press, and is 
secured thereto by a nut. Or the screw pins or bolts may be fixed or 
attached directly to the ends of the pressure bar, which is there suitably 
shaped to receive them and the upper end of the metal tubes. In the 
travelling upper plate of the press are holes or apertures traversed 
by the tubes, and these tubes have upon them suitable spiral 
springs which rest upon the base plate of the press and press upwards, 
the travelling plate giving the return motion thereto. The required 
downward motion and pressure is communicated to the travelling plate 
of the press by means of a lever taking on to one or more studs or pins 
which serve as an axis or fulcrum for the lever to turn on. The studs or 
pins traverse a slot or hole made in the pressure bar or projects from the 
sides thereof, and the lower end of this lever, which may be single or 
double or forked to suit the stud or studs with which it engages, is 
shaped eccentrically in respect of the centre or fulcrum on which it 
turns, so that when it is made to rotate partially in one direction upon 
its axis its eccentric end forces down the travelling plate of the press 
upon which it is made to act directly or through a movable piston or 
sliding piece working in a hole made to receive it in the pressure 
bar, which piston or sliding piece rests upon the travelling plate 
of the press. In some cases the said piston or sliding piece may be made 
with tecth upon it to be taken into by corresponding teeth formed upon 
the lever rh 9 the parts then working together as a rack and pinion. Or 
motion and pressure may be communicated to the travelling plate of the 
press by the actuating lever being”made to pass under and fit on to the 
lower part of the pressure bar, the lower end of the lever being made 
wider and of such section that when the lever is turned down its lower 
end will force down the travelling plate of the press Or one or more 
cams or eccentrics may be made or fixed on the pressure bar, which bar 
in that case is capable of rotation, the actuating lever being affixed or 
connected to or formed on the pressure bar. The mode of connecting 
the pressure bar to the base plate of the press by means of bolts, tubes, 
and spiral springs as described is also applicable to copying presses of 
ordinary construction. In applying this invention to stamping or 
punching machines, the tool holder or piston carrier, the punch, die, or 
stamp is capable of sliding motion in the frame of the machine, and is 
provided with a spiral spring to give its return motion, and the down: 
ward motion to the said tool holder is given by means of a lever as herein- 
before described, the end of which lever is made eccentric or has teeth 
upon it to take into corresponding rack teeth upon the tooth holder. Or 
when the stamping or punching machine is of small size, the downward 
motion to the said tool holder may be given by a blow from the hand 
upon a knob or head formed upon the upper end of the said holder, 
2669. Seasoninc, MARKING, AND Cuttinc Woop, &. J. Jones, Walton, 

Lancaster.— Dated 31st July, 1874. 

The improvements in seasoning the wood consist in placing it in a 
tank or other suitable vessel into which is allowed to flow hot water from 
a condensing engine or other source, the flow being cither intermittent 
or tant. The imy ts for marking wood are more particularly 
applicable where the same has to be moulded into irregular forms by band 
and other sweep cutting saws, and is intended to supersede the methéd 
at present adopted of laying a pattern on and marking around it with a 
pencil. The improvements in cutting wood are most applicable to the 
working of irregular forms, so much used by cabinet makers, coach 
builders, and wheelwrights. 
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2674. Stream anp ornerR Encines, J. Bernays, Newgate-strect, London.— 
Dated 1st August, 1874. 

This invention relates to a method of connecting reciprocating parts 
of engines or machines such as pistons to the rotating parts, such as a 
crank or eccentric, and to the construction and arrangement whereby such 
connections are applied. As an example the piston rods of two parallel 
cylinders are connected to the base of a triangular truss or to two opposite 
arms of a three-armed lever, the apex of the truss or the middle arm of 
the lever embracing a crank pin. he truss or lever is pivoted in sliding 
or oscillating bearings, so that while itascends and descends with the pistons 
causing the crank to rotate, it is caused by the circular motion of the crank 
pin also to rock, and there is no dead centre. The eccentric of an engine 
so arranged works the slide in a converse manner, and in this way the 
rotation of a crank or eccentric is conveyed to two reciprocating pistons 
as in pumps or to other reciprocating parts of machines. 

2711. Vatves or Cocks, G. BE. Else, Horsforth.—Dated 5th Auguat, 1874. 

The valve or cock is provided with a plate by which the passage way is 
closed, sliding in vertical guides, said plate being adjustable by a screwed 
stem, and made to ascend into a chamber in the shell or casing of the 
valve or cock to open the passage way of same. 


Mine Manacers’ Examination. — Colliery proprietors and 
mining engineers of the Wolverhampton district have been 
anticipating with some interest the first examination for 
mine managers’ certificates by the new Board of Examiners. 
They will learn with satisfaction that it has passed off not only 
smoothly, but likewise creditably to all concerned. The examina- 
tion took place on Monday at the Swan Hotel, in Wolverhampton, 
and the examiners were Dr. Hill, borough analyst, of Birmingham; 
Mr. Jonah Davis, civil engineer, of Wolverhampton; and Mr. 
David Peacock, mining engineer, of Tipton; whilst Mr. W. Blake- 
more, F.G.S., of Wolverhampton, was the secretary in attendance. 
The examiners had before them some seventeen candidates —fifteen 
from this district, one from Sheffield, and one from Nottingham. 
All these were required to fill up four papers, in which they had to 
satisfy the examiners as to what they knew about chemistry and 
ventilation; pumping and winding machinery; surveying and 
laying out collieries; and practical mining and underground 
management. On all these subjects there was likewise a rire voce 
examination. The work was got through in one day, but the day 
was of twelve hours, extending from ten in the morning till ten at 
night. There is much reason to conclude that the gratification of 
the candidates will not only have relation to the way in which the 
examination was conducted, but will apply likewise to the result of 
it, as demonstrated in the communications which may be looked 
for from the Home Office within the ensuing fortnight. 

EXHIBITION OF MACHINERY IN MANCHESTER.—The preparations 
for the Exhibition of Machinery, fixed and in motion, at the Royal 
Pomona Palace, Manchester, in May next, are progressing in the 
most satisfactory manner, and no doubt, after the great success 
which attended the show of machinery in connection with the 
cattle show at the same place a few months ago, most of the 
principal manufacturers and exhibitors in the country will send 
entries. The amount of prizes offered exceeds £1000, and as it is 
the invention of the promotersof the exhibition to keep it open 
for a long period, ample opportunity will be afforded for exhibitors 
to exhibit their productions and to attract buyers from all parts 
of the country. The immense demand which is daily made for 
improved machinery of all kinds in the manufactures of Lanca- 
shire makes Manchester essentially a head quarter where an exhibi- 
tion of this nature cannot fail to attract attention, especially as 
the Lancashire manufacturers themselves are so keenly alive to 
competition from without. Already many entries have been sent 
in, principally from Lancashire, London, and Newcastle-on-Tyne, 
including machines for converting fibrous materials such as cotton, 
wool, silk, hair, &c., into yarns, threads, or fabrics, and for printing 
and otherwise imparting designs to these ; ‘also machine tools and 
apparatus used in moulding, casting, pressing, forging, engraving, 
and cutting metals, or timber. The general machinery will em- 
brace steam, hydraulic, and other engines; boilers and apparatus 
for generating and transmitting motive power; tramway engines 
and carriages; letter press printing apparatus, machinery for 
melting, puddling, working and rolling iron and steel; machinery 
for bleaching, finishing, dyeing, &c. The promoters of the exhibi- 
tion further, with the view to give the exhibition a thoroughly 
universal and practical character, have applied to the Board of 
Trade to grant a provisional protection to any unpatented and 
novel invention, and their request has been acceded to. Unpatented 
and novel inventions may thus be provisionally protected, and 
persons of limited means may have the opportunity of being 
assisted in making their designs practical through their being 
submitted to the test of thoroughly competent judges. The ex- 
hibition will be held in a brick building with glass roof covering an 
area of 40,000 square feet, and Mr. Reilly, the proprietor, and one 
of the promoters of the exhibition, has undertaken to provide at 
his own cost steam boilers, main steam piping and covering for 
the floor. The classification of machinery will, as far as practicable, 
be the same as was adopted at the great exhibitionsof 1851 and 1862. 

LAuNcH AT Dreptrorp.—On Saturday last the paddle steamer 
Rio Grande, for the National Steam Navigation Company of 
Brazil, was launched from the building-yard of Messrs. W. Walker 
and Co., Deptford-green. Mrs. Barnaby performed the christening 
ceremony. The launch was in “‘ trim,” and in all other respects 
was a complete success. A recent number of THE ENGINEER 
contained some particulars respecting the Rio Grande, that need 
not be here repeated. The ship, although of 1200 tons, builder’s 
measurement, floated in about 5ft. of water. Shipping the 
engines, boiler, and cargo will, of course, alter the draught mate- 
rially, but there can be no question that the draught will be very 
light. At the luncheon that followed the launch, Mr. Walker, the 
head of the firm, proposed, in —- terms, success to the 
Rio Grande and prosperity to the owning company; and after- 
wards the healths of Mrs. and Mr. Barnaby. In responding, 
Mr. Barnaby said it was somewhat out of his way to attend 
launches from private yards, but in this case the designer of the 
ship, Senor Carvalho, had been his pupil, and Mr. Walker, 
the builder, was a friend of his boyhood, and he honoured 
both for the positions they had achieved. In congratulating 
Mr. Walker upon his business success he—Mr. Barnaby—hoped 
to be pardoned if he offered a word of advice to him and 
other contractors, to steer clear of building Government ships, 
that always cost « great deal of money, and when contracted for 
had the utmost screwed out. It might be considered an honour to 
build for the Admiralty, but they would find that there was very 
little profit. For the Rio Grande he would venture to say that 
she had power to carry a large cargo at good speed. The Trajano, 
Brazilian corvette, built on similar lines, it was well known had 
been a great success. It might not be considered proper for him 
to descant upon the peculiarities of the Carvalho lines, but he 
might mention that one of these had been highly approved by Mr. 
Maudslay, and another adopted in our navy. He Pad much plea- 
sure in proposing the health of Senor Carvalho, who, in reply, 
said that he felt greatly indebted to Mr. Barnaby and Mr. 
Walker, who had done more than he had engaged to do 
in their business relations. Mr. Crouch, of Walker's firm, 
said that they could with confidence appropriate credit for 
doing their share in promoting and preserving the entente 
cordiale between our own and foreign countries. He deprecated 
the word ‘‘ foreigners,” for he found them so much like ourselves. 
Their yard was resorted to constantly by Germans, Swedes, 
Norwegians, French, Italians, Brazilians, and owners of ships of 
all nations, and they were always glad to serve them. Between 
Mr, Carvalho and his firm there had been throughout reciprocal 
confidence and esteem. Mr. Walker followed by saying that he 
had the highest estimation of Mr. Carvalho’s qualities, practical 
and theoretical ; speech making and prophecy were quite out of 
his line, but he ventured to think that Mr. Carvalho was destined 
to be placed at the head of the Imperial Navy of Brazil. The 
company was afterwards addressed (in French) by Captain Motta, 
attaché at St. James’s, and Senor Barata of the Brazilian Navy. 
The proceedings were throughout of the most pleasant nature. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Tue buying and selling of iron on ‘Change in Wolverhampton on 
Wednesday was nearly suspended when it became known that the 
excellent coal of the Pelsall district had been declared down that 
day no less than 2s, a ton. Pelsall is near neighbour to Cannock 
and Cannock Chase, and the quality ofits coal is but little inferior 
to that of the district which it adjoins. With the great Cannock 
Chase Collieries, and with certain of the thick coal products of 
East Worcestershire, the coal of Pelsall competes. What, there- 
fore, has happened at Pelsall must happen alsoatGannock,and at Dud- 
ley, in consequence, a drop in best coal all round upon an early 
day, was by the buyers of iron who wereat marketin Wolverhampton 
on Wednesday deemed inevitable ; for it was remembered that at 
quarter-day the makers of best finished iron, though they had the 
benefit of a drop in wages of 10 per cent., cited the high price of 
best coal, and consequently of best pigs, as reasons for upholding 
former quotations. 

All descriptions of csal used in manufacturing operations were 
difficult to sell in Birmingham to-day (Thursday), buyers looking 
for greater concessions than colliery proprietors were ready to 
make. Forge coal was offered at even {s. 6d, per ton, but the 
quality was not good. Proprietors of mills and forges are supply- 
ing their wants at from 10s. to 10s. 6d, Not only was the quality 
of that for which this money was given superior to that of the 
coal offered at 9s. Gd., but instances are within our knowledge in 
which, rather than sell at cheaper rates than 10s. and 10s, 6d., 
colliery owners are ‘‘ throwing in a ton” to a boat-load. 

The Cannock Chase coalmasters expressed themselves unin- 
fluenced for the present by the action of the Pelsall coalmasters 
announced yesterday. The Cannock Chase collieries are supplied 
with all the orders which it will be within their capacity to execute 
up to the close of this quarter, no declared reduction in the quo- 
tations of Cannock Chase coal is likely therefore to take plese 
within that interval. 

The direction of the price of best coal imparted much hopeful- 
ness to the market; but it did not stimulate present purchases, 
notwithstanding that a merchant bar of about medium quality 
might have been bought at as low as £8 17s. 6d. This price has 
been before quoted, but earlier quotations referred to iron of a less 
valuable sort. Some plate-makers who have a name of long stand- 
ing were understood this afternoon to be prepared to accept speci- 
fications at £12 a ton, though the open market quotations were 
much higher. The same money was offered to firms that have not 
been so long established, but whose plates are of much repute 
amongst the engineers, with the result that it was summarily re- 
jected. Nevertheless, they would have booked at £12 10s. Indeed, 
at that figure they are now executing one or two of their last re- 
ceived orders. The same class of producers demand with equal 
firmness £12 10s. for singles to be used by the galvanisers; but £10 
merely is being here and there taken for a less valuable sheet of 
the same gauge. Makers of strips and hoops required for baling 
purposes, and which finda market in Liverpool for the States, 
reported themselves to be doing a better business than for some 
little time past. 

The American advices received in this district are not very 
encouraging as to either the present or the probable future demand 
for iron per se, though several hardware manufacturers continue to 
be; favoured with instructions which demonstrate the very low 
condition of stocks in the stores of most portions of the States, and 
throughout the Southern in particular. Ironmasters who have 
had the longest connection with America as the, at one time, leading 
foreign consumer of the products of the mills and forges of Great 

sritain, do not, however, despair of some valuable orders coming 

to hand at a comparatively early date. They have knowledge of 
the rapid recuperative power of that country in financial matters, 
and they express firm confidence that when this has attained the 
maturity which they hold to be near, the requirements of Trans- 
atlantic consumers of iron of all grades will represent so large an 
aggregate that it will be impossible for the American ironmasters 
to meet anything like the whole of it. How long such a demand, 
if it should be experienced, may run, is another question—one 
upon which they do not speak so positively, remembering, as they 
do, how considerable have been the additions made lately to the 
earlier productive capabilities of that country. 

Taking the mills and forges of South Staffordshire as a whole, 
less work is being done this than was done last week ; and the in- 
quiries which are being received by the ironmasters are less 
numerous than at the earlier date. 

There is, perhaps, slightly more animation at the blast furnaces, 
the pod for pig iron having been favourably influenced by 
the increased number of orders for finished iron which were given 
out at and immediately after Quarter-day. The improvement 
applies mostly to iron of the lowest and medium kinds, All-mine 
iron is not selling so well, and those makers of it who last week 
held heavy stocks are even more embarrassed now than a week ago. 
They are prepared to submit to considerable loss, but they will 
not ‘give the iron away.” Mr. Firmstone, who is known to havea 
great quantity of raw iron of the description about which we are 
writing, has posted up a notice at his two furnaces at Crookhay, 
to the effect that he intends blowing them out. Perhaps Mr. 
Firmstone will pause now that his coal is likely to cost him less 
money. It may be that his furnaces need some repair, which I 
think is likely. The less stringent character of the local coal 
market should lead to more furnaces being put into blast here. 
The latest addition to the furnaces blowing is that of one at Bentley, 
belonging to the Chillington Iron Company, Wolverhampton. 

The last announced coal winning project originated by the dis- 
coveries at Sandwell is one for working 1500 acres of the Hamp- 
stead estate, near Birmingham; Lord Calthorpe is to be the 
chairman of the directors, and the Hon. Augustus Calthorpe is also 
to be upon the board. It is stated that all the capital has been 
subscribed, 

Incorrect information has got abroad about the successor to 
Colonel Roden in the management of the Shelton Bar Works in 
North Staffordshire. Colonel Roden is retiring from business life ; 
but so also is Mr. T. Horton, who has been named as his successor. 
The probabilities are that the Shelton Bar Works will be carried on 
without any additions being made to the appointments which now 
exist there. Mr. T. Horton has long and ably managed the ex- 
tensive and important concern at Lilleshall of the Lilleshall Iron, 
Coal, and Engineering Company. He has now purchased the 
Ruckley Grange estate in that district, and will by and by adopt it 
as his Shropshire home. Mr. Horton’s active business life has 
merited the competent ease which every trader in this district will 
fervently hope is before him for many years to come; and the 
people of Shropshire will be greatly pleased to know that a man 
who has made himself so much we be by them is not likely to 
remove from their midst. What may be the arrangements as to 
the management of the Lilleshall Company when Mr. Horton is 
displaying his well-known taste for the beautiful in readorning 
Ruckley Grange has yet to transpire. 

Since last week the Birmingham and district industries have 
undergone some improvement, and they are now generally in a 
healthy condition. Our foreign cial tions are mostly 
satisfactory. Machinery, railway ironwork, and implements are in 
increasing request for Russia, Sweden, Norway, and Denmark, and 
the indents from the northern markets are somewhat numerous. 
Canada has been, and continues, an excellent customer, and the 
American demand is developing itself. Business, however, is on the 
decline with respect to the Cape. Advices on home account cannot 
give rise to any dissatisfaction, as they exhibit general animation. 

Mr. E. B. Dimmack, of Wolverhampton, who has for many years 
been associated with the coal and iron trades of South Stafford- 
shire and South Wales, died on Saturday last from paralysis, with- 
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out recovering consciousness, after a week's illness. Mr. Dimmack 
was a county and borough magistrate, and was at one time high- 
sheriff of Glamorganshire. He was a very frequent attendant upon 
‘Change in Birmingham and Wolverhampton, where he will be 
much missed, 


NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


In the iron trade of this district a very quiet tone prevails 
generally, and the little extra animation which, as noticed in my 
last report, was brought about last week by the apprehension of a 
turn-out in the Cleveland district, has not been maintained now 
that that difficulty has been practically settled. The business 
transacted during the last few days has been most limited in extent, 
and mostly contined to covering pressing engagements; consumers 
seem to have very little faith in the market, and there is a disposition 
to wait the turn of affairs rather than enter into what they con- 
sider speculative transactions, There are, however, not wanting 
those—and this, perhaps, is only another indication of the present 
unsettled state of the market-——who profess to see signs of improve- 
ment; and certainly with continuance of the lock-out in South 
Wales, prices may be stiffer, but at present very little material 
effect has been felt in this market, Although there has been 
no material alteration in rates during the past week there is 
still an evident weakening tendency and a disposition to 
undersell to secure orders, Lancashire makers of pig iron 
quote about 72s, Gd. per ton for foundry, and about 67s. 6d. 
per ton for forge iron delivered in the Manchester district; 
Middlesbrough makes are quoted at about 66s, to 67s. for foundry, 
and 63s. for forge numbers, and North Staffordshire makes at 75s. 
per ton for foundry, with about 5s. per ton less for forge irons 
delivered in the Manchester district. In manufactured iron there 
has not been much doing, and merchants have been selling out of 
stock at low rates in anticipation of a fall in the market. Lanca 
shire and Middlesbrough bars delivered in the Mauachester district 
are quoted at from £8 17s. Gd. to £0 per ton. 

The furnaces which are in blast are generally well employed, and 
at Ditton the hematite furnaces are busy, but the local rolling 
mills are only moderately supplied with orders. 

In the coal trade generally a healthy tone continues to prevail, 
and all good qualities of coal meet with a ready sale at full rates. 
In the Manchester market good hard classes of coal for household 
an, and suitable for forges and hammer work, are scarce ; 
mut the commoner descriptions, suitable only for puddling and 
engine fuel, are tolerably plentiful, slack being rather a drug, and 
not so firm in price. In the Liverpool market the stoppage of sup- 
plies from South Wales is causing a stiff tone for good hard coal 
suitable for shipping and steam purposes, and high prices are now 
being asked. In the principal coal-producing districts there is not 
much change to notice, except that the continuance of the South 
Wales strike is tending to strengthen the market for the better 
classes of coal, but burgy and slack are only in moderate request, 
Prices remain without any macerial change. 

The coke trade has been quiet and prices are rather easier, 

As I anticipated in a previous report, the Lancashire colliery 
proprietors are now taking definite action in regard to the delay in 
the railway transit of coal. A committee who have been appointed 
for this purpose are now busily engaged collecting the requisites 
preparatory to taking such steps as may be thought desirable for 
securing a remedy which has become absolutely necessary. 

The question of the patent laws was again under discussion at 
the meeting of the Manchester Scientific and Mechanical Society, 
on Tuesday, but ultimately the matter was deferred until the 
contents of the Lord Chancellor's bill on the subject were known, 
when it is probable some definite resolution will be passed by the 
society. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


No material change has come over the iron trade of Cleveland 
during the past ten days, Several questions as to the terms of 
future contract between master and workmen are still pending. 
The blast furnacemen evince a growing reluctance to accept the 10 
per cent. reduction resolved upon by the pig iron canasinobunen, 
and it is feared that when the fortnight’s notice given last Saturday 
has expired there will be a strike. It will not, however, surprise any 
body if they should change their present front and resume work on 
the terms offered by their employers, and this opinion is more than 
justified by the fact that there is a great want of unanimity re- 
specting the best course to be pursued, 

It is not expected that the question now pending of a reduction 
in the wages of the miners of Cleveland will involve a suspension 
of labour. The miners have offered arbitration free and unfettered, 
and the mine-owners appear disposed to accept that mode of settling 
the matter. The secretary of the miners’ union, Mr. Joseph 
Shepherd, issued about a fortnight ago a rather inflammatory 
letter, in which he counselled the miners not to submit to the dicta- 
tion of their employers. Under other circumstances such a perni 
cious letter would probably have provoked a strike, but after two 
ineffectual and damaging struggles in previous years, the men 
appear disposed now to be more conciliatory, and instead of 
responding to Mr, Shepherd’s appeal in the manner that gentleman 
seemed to desire, they have given him a three months’ notice to 
terminate his engagement, on the ground of unbecoming conduct. 

On Tuesday little wasdone on ‘Change at Middlesbrough, owing 
to the unsettled condition of the labour market. No. 3 was quoted 
at the same price as on the previous market-~day, but very few sales 
were effected. The tendency of trade will be more defined should 
the present difficulty with the blast furnacemen be got over. 

There is no material difference of prices or demand in the 
finished iron trade. It was rumoured this week that the Darlington 
Iron Company ar vosed to make a new start with their works at 
my eee and Albert Hill about the beginning of March, but 
after investigating the matter I find the rumour tohoaniie without 
foundation. There is no present prospect of an early resumption 
of operations by this company. The same remark, I am told, applies 
to the other works now lying idle in the Cleveland district. There 
is still, therefore, a continuance of distress among the ironworking 
population, and the relief lists are still being circulated in Darling- 
ton and other places, 

The Erimus Iron Company, near Stockton, are still working 
away with Danks rotary puddling furnaces, and I am told that 
they have modified and improved the original design so far as to 
overcome to a large extent the prejudicial effects of the expansion 
and contraction that led to the abandonment of the system by 
other firms. No official statement of the results obtained by the 
Erimus Company has yet, however, been made public, and so far 
as the directors are concerned, care appears to be taken to keep the 
public in the dark respecting the results obtained. At the works 
of Fox, Head, and Company, and of the North of England 
Industrial Iron and Coal Company, good progress is being made 
with the Crampton system of puddling. Some are sanguine 
enough to believe that by the aid of Crampton’s ingenious process 
of puddling there will not only be a great economy of fuel and 
other advantages of a collateral kind, but the inferior pig iron 
made from the ores of Cleveland will be so far purified as to adapt 
it for conversion into steel. This conclusion has been borne out by 
the statements of the patentee. 

A great deal of interest is attached in the North of England to 
the attempt now being made by the Freighters’ Association to in- 
troduce into the Cleveland district a new line of railway on a basis 
perfectly independent of the North-Eastern, Hitherto the latter 
company have had « monopoly of the whole district lying between 
the Humber and the Tweed, 9 district embracing an area of be- 
tween 8000 and 9060 square miles, and a population of between 
three and four million souls, It is not, however, because it is a 
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monopoly that the present entiie oe. been undertaken against 
the North-Eastern, but because, being a monopoly, it has failed to 
keep pace with the requirements of ‘the district, and has, by its 
defection, hindered the legitimate development of industry and 
commerce, At a large and influential meeting of freighters, held 
at Darlington on Monday, it was determined to take steps for the 
formation of a new line of railway between Middlesbrough and the 
South, and the meeting, which embraced representatives “from most 
of the corporations and chambers of commerce in the district, 
pledged itself to the support of the new scheme, for which it is 
intended to ask parliamentary sanction next session. In an able 
wlvocacy of the new line of railway, Mr. Edward Williams (of 
Bolckow, Vaughan, and Company) pointed out that so far as this 
company is concerned, manufacturers would have to look to Cleve- 
land in the future for pig iron to supply the deficiencies of Scot- 
land, Staffordshire, and Wales, where the production of that com- 
modity is likely to fall off rather than increase. The amount of 
heartiness and unanimity that pervaded the meeting justified the 
hope that the scheme will be carried out. 

On Saturday the council of the Durham Miners’ Association 
dliscussed the question of the proposed reduction of the wages of 
both underground and surface men to such an extent as to leave 
wages 10 per cent. in excess of the wages of 1871. A deputation 
Was appointed to meet the coalowners. The reduction is announced 
to take effect from the day ending the 13th March. 

A strike of chainmakers on the Tyne, which has been in progress 
for nearly a fortnight past, in consequence of a proposed reduction 
of wages, was brought to a close on Monday by an offer on the part 
of the employers to allow the men to resume work on the old 
terms. 

Owing to a difference between the owners of the Tindale, Emily, 
and Woodhouse Close collieries and the stonemen on a question of 
wages, a strike has been pending at the collieries for some weeks 
past, It is stated that an offer from the men to submit the dis- 
pute to arbitration has been refused. 

Matters do not seem to mend in the chemical trade of the Tyne. 
The lock-out at the works of the Newcastle Chemical Company still 
continues, and the owners of Felling coal, iron, and chemical works 
have intimated their intention of closing the wo:ks for six months 
owing to dulness of trade, while Messrs. H. L. Pattinson and Com- 
pany have given their men notice that in a fortnight’s time they 
will require them to submit to certain reductions not yet speci- 
tied. 

There is a little rift in the clqud which broods over the ship- 
building trade of the Tyne. Although the strike of the ship- 
builders still continues, Messrs. Clelland and Company, of Willington 
(Quay, have taken back their men at the old terms. This is accepted 
by the men asa sign that the masters will soon relent in their 
resolution, 

Arrangements are being made for proceeding with the impend- 
ing arbitration in the Northun be-land coal trade. A meeting of 
the arbitrators appointed to deal with the case was held at 
Newcastle on Tuesday, when Mr. Kettle was chosen as umpire, and 
on being commu ticated with by telegraph, intimated bis willing- 
ness to accept the office. In about three weeks it is expected the 
arbitration will begin. 

There is no change in the coal trade since last week. Coke is in 
fair request for the purposes of the Cleveland iron trade, but all 
other kinds of manufacturing fuel are dull. Steam coal is more 
inquired after, and gas coal is tolerably steady. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE trade movements of the week have not been very numerous 
or of large proportions, with, perhaps, one exception. This single 
exception is an instance in which one of the adie North-East 
Derbyshire iron companies has been successful in tendering for 
about five and a-half miles of water mains of large diameter for the 
Sheftield Waterworks Company. It is stated that the competition 
for this order was very keen indeed, many of the leading North of 
England ironmasters having entered the lists. The exact price at 
which the contract was given out has not been made known, but it 
is believed to have been about £6 10s. or £6 12s, Gd., inasmuch as 
the weight to be supplied is about 3000 tons, and the whole cost 
something like £20,000, 

The placing of this order just now is by some regarded as an 
encouraging sign, inasmuch as it appears to indicate the fact that 
prices may be taken to have reached their minimum. The offers 
in this particular case reveal the benefits which have been conferred 
upon the ironmasters by the recent reductions in fuel and wages 
the quotations being nearly 20 per cent. lower than those of a few 
months back, There has been a considerable recession during the 
week in the nominal value of hematite pig irons, some of the 
brands having been reduced to the material extent of 7s, Gd. per 
ton. Maryport hematite, No. 1, is now not quoted at all, and 
No. 2 is held at nominal figures, No. 3 being 90s.; No. 4, 87s. ; 
mottled and white, 87s. ; Bessemer, No. 1, 92s. 6d. 3; No. 2, 90s. ; 
and No. 3 s. 6d, per ton. Millom Bessemer, No. 1, 90s. ; 

y 3, 85s. ; ordinary No, 3, 85s. ; No. 4, 84s. ; 
’ s andw hite, 105s, per ton at the works, with 
the ae 2}, off for prompt cash. There is very little alteration to 
be recorded inthe Bessemer steel or steel rail branches, neither being 
any brisker than when last alluded to in these columns. Very few 
lots of steel rails are being turned out by local producers, and in 
many instances the plant in that department has been laid off for 
some months or weeks, as the case may be, past. 

There is no great demand either for any F a0: of railroad 
accessories, neither buffers, springs, tires nor axles being in anything 
like well sustained re quest. ‘The directors of the Midland Railway 
Company are, nevertheless, asking for tenders for the supply of 
3000 pairs of carriage and wagon wheels and axles, such pass sd to 
be sent in not later than February 16th inst. 

Speaking of wagons, fwnishes me with a reminder that the 
whole of the local wagon companies are presenting very favourable 
reports to their shareholders. In addition to those to which I made 
allusion in my last week's communication, I notice that the 
Shettield Wagon Company, Limited, has purchased 251 wagons 
during the h: ulf- year, making the stock 4136 wagons. A profit of 

v9243° 14s. 11d. has been mate during that period, out of which 
after working expenses have been paid it is proposed to pay divi- 
dends of 15s. per share on the first issue, 11s. on the second issue, 
&s. on the third issue, 6s. on the fifth issue, 5s. on the sixth issue, 
and 2s. on the seventh issue, all free of income tax. At the half- 
yearly meeting of the British Wagon Company, Limited, Rother- 
ham, held on Friday last, a dividend of 10 per cent., with 1} per 
cent. bonus, was agreed to, 

Owing to the prevalent depression in the iron and steel trades, 
the pedal ot Iron and Coal Company has reduced the wages of 
its workmen, the rolling and tire mill men, to the extent of 10 per 
cent., and the blast furnacemen and puddlers 5 per cent. The 
men have accepted the revised scale without any dispute. 

There is little change in the cast steel trade, matters being onthe 
whole very little better than they were prior to Christmas, although 
there had. in the interval, been a promise of an improved state ‘of 
affairs. America, however, is not furnishing as many orders as it 
had been believed would be the case, consequently many of the 
local steel firms are not by any means fully employed. 

Files and the general ** run” of saws are not in very free request, 
owing to the poverty of the United States and Russian demands, 
but it may be stated that Canada, Sweden, Norway, and other 
timber growing countries are pretty good and steady customers for 
large-sized circulars and frame saws. 

The engineering works are not actively engaged, but at several 
establishments a fair amount of work is ‘being done in the shape of 
replacement and repairs of old machinery and fittings. 

Kilge ‘tools proper are in steadily good demand for New Zealand, 
the Cape, India, the West Indies and Australia, and are likely to 
sell fee y for some months henceforward, 
















NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been a want of activity in the Glasgow warrant 
market during the past week, with now and then a tendency 
towards lower prices. On Friday the market was flat, with only a 
moderate business, and at the opening on Monday there was a re- 
newal of the previous week’s dulness. B 1 at 
72s. 9d., but in the course of the day some transactions, were 
effected at 73s. cash, and 72s, 9d. one month fixed. On Tuesday 
the market was quiet but steady, with a fair business, at from 

72s. Md. cash to 72s. 9d. one month. The quantity of pig iron in 
( ‘onnal’s stores on Monday afternoon was 31,737 tons, being fully 
1000 tons less than at the same time the previous week. 

Scarcely any akeration has praised in the prices of the 
principal makers’ brands, which are as follows :—Gartsherrie, 
No. 1, 90s.; No. 3, 77s.; Coltness, No. 1, 92s. 6d.; No, 3, 77s.; 
Summerlee, No. 1, 90s.; No. 3, 77s.; Langloan, No. 1, 92s. 6d.; 
No. 3 76s.; Govan, No. 1, 76s.; No. 3, 74s.; Calder, No. 1, 90s.; 
No. 3, 76s.; Shotts, No. 1, 87s. 6d.; No. 3, 77s. 6d.; Carn- 
broe, No. 1, 85s.; No. 3, 76s.; Monkland, No. 1, 75s. tid.; No. 3, 
73s. Gl; Clyde, No. 1, 75s. Gd.; No. 3, 73s. Gd.; Gler ugarnock, 
No. 1, 87s. 6d.; No. 3, 77s.: Eglinton, No. 1, 77s.; No. 3, 75s. 
ng Ny No. : 788. ; ; No. 3, 75s.; Kinneil, No. 1, 82s. Gd: 
No. 3, 74s.; Carron, No. 1, 80s. ; No. 3, 75s. 

The shipments of pig iron from Scotch ports during the week 
ending the 6th inst. amounted to 7548 tons, being 545 more than 
in the corresponding week of 1874. The imports of Middlesbrough 
pigs at Grangemouth for the week were 3630 tons, being 1600 more 
than in the corresponding week of last year. 

In the malleable trade there is very little doing, and as most of 
the orders are keenly competed for, work is frequently undertaken 
below the quoted rates. Many of the foundries are well supplied 
with work, and some very good orders for pipes are in course of 
being executed. At the North Woodside Ironworks, Spring Bank, 
Glasgow, Messrs. Thomas Allan and Sons are implementing an 
order for 9000 tons of gas pipes, the contract including 32,000 
lengths of equal diameter; and Messrs. Laidlaw, Son, and Caine, 
are “executing a large contract for the St. Petersburg watersupply, 
consisting of pumping engines as well as pipes, while they havealso 
on hand a contract from the Airdrie and ¢ ‘oatbridge Water Com- 
pany. Messrs. D. Y. Stewart and Co., of St. Rollox, Glasgow, 
and Messrs. Thomas Edington and Sons, of the Phoenix Foundry, 
Glasgow, have lately obtained a joint order from the Glasgow 
Water Commissioners to supply about 10,000 tons of pipes. The 
same firms are also jointly pnts Awe on a contract for the Dundee 
Water Commissioners, and they are besides engaged in turning out 
a contract for about 16,000 tons of water pipes for Berlin. Several 
other orders are said to be at present competed for. 

There is a good demand for household coals, but the inquiry for 
shipping sorts has considerably fallen off, and steam coals for 
factories are only in poor request. House coals bring at Glasgow 
10s. 6d. to 15s. ; steam, 10s. 3d. to 12s, 6d. : Wishaw Main, &s. “Gad. 
to 10s. ; splint, 9s. Gd. to 10s. Gd. ; and smithy, 17s. Last week 
the foreign shipments amounted to 6750 tons. In the eastern 
mining districts the trade is more active, and as the supply of 
railway wagons has been increased, deliveries are being effected 
with greater despatch. There is no change in the prices. From 
the Firth of Forth a number of large vessels have been engaged to 
take cargoes to the ports in the South of England, as a result of 
the diminished supplies from Wales on account of the lock-out. 

sut the foreign trade is very dull, and the supplies to England 
will not therefore embarrass ‘the trade. It may be interesting to 
notice here that the South Wales dispute has been the means of 
calling attention to the question as to whether Scotch coal masters 
might not compete advantageously with their English friends in 
the metropolitan markets. It is stated that Mr. Mason, who, 
until lately, was manager of the North British Railway, has con- 
ceived a scheme for introducing Scotch coals to the London 
market, and that he has succeeded in inducing some of the large 
railway and shipping companies to regard the enterprise with 
favour. He paces wed that after defraying the cost of carriage the 
price of Scotch coals could be made so reasonable in London as to 
guarantee a good demand. 

Mr. James Muir, C.A., of 132, St. Vincent-street, Glasgow, has 
been appointed by the shareholders of the Murrays-hall Lime 
Company, Limited, as liquidator for the purpose of winding up the 
affairs of the company, and distributing the property. 

At the fortnightly meeting of the sanitary section of the Glasgow 

Philosophical Society, held on Monday evening, a. paper was read 
by Mr. James McIntyre, of Port-Glasgow, describing a scheme for 
utilising the sewage of towns, and preventing the pollution of 
rivers. He proposed to accomplish this by the construction of 
intercepting sewers close to the banks of the river, with tanks 
placed at intervals to receive the solid matter, and he described a 
self-acting machine for separating and utilising the sewage. The 
tanks he would leave open for the purpose of effecting their dis- 
charge, which he proposed to accomplish by means of chain lifters, 
or an ordinary dredging machine. 

Some time ago I alluded to the great want of proper accommoda- 
tion at Glasgow Harbour for the loading of vessels, and it is satis- 
tory to observe that steps are now being t taken to have the deficiency 
obviated. Both the Clyde Trustees and the Caledonian Railway 
Company are — new and powerful cranes for the quay, and 
the company have also under consideration the proposal to erect a 
shoot at the east end of their terminus quay. 

About 2000 workers in the employment of the Glasgow Jute 
Company have been on strike for several weeks, resisting a small 
decrease in their wages. Efforts have been made in Glasgow and 
elsewhere to raise funds for their support, but small success has 
been met with, and it is expected that the strike will shortly come 
to an end, 

The engineers and carpenters in the shipbuilding yards at 
Greenock, considering that the state of the trade would not warrant 
them in continuing their opposition to the reduction of wages, and 
the change from weekly to fortnightly pays, have submitted to the 
employers’ terms ; but the moulders remain on strike against a re- 
duction of a farthing per hour. At Port-Glasgow the blacksmiths 
engaged in the shipbuilding yards declined to return to work at a 
reduction, and they were locked out on Monday evening. 

A lock-out has taken place at the large slate works of 
Ballachulish because the workmen were not satisfied with the 
action of their employers in dismissing their medical officer and 
appointing another gentleman to the office. The fees of the doctor 
are paid by the workmen, and they ider th lves entitled 
to have some voice in his appointment. 

Last Saturday Messrs. Debic and Co., of Govan, launched the 
Aros Bay, an iron sailing ship of 1400 tons register, to be placed 
among the Bay line of Messrs. Hatfield, Cameron, and Co., of 
Glasgow. 

There was a slight falling off in the foreign shipping trade of the 

Clyde during the past month as compared with the corresponding 
month of last year. The arrivals embraced 97 vessels with an 
ee tonnage of 58,331, as against 103 vessels and a tonnage 

59,775 in January, 1874. There were sailings with a tonnage 
of 61,555, as compared with 124 vessels and a tonnage of 80,616 in 
the first month of last year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Tue lockout continues, and I do not see at present the slightest 
sign of its ending. In fact, only yesterday an agent well versed 
in the house coal trade, and thoroughly intimate with the men, 
assured me that, even if the steam coal men gave way, the house 
coal men would ‘not, if the lockout lasted six months, so desirous, 
nay, determined, are the two classes to be severed from each other, 
The house coal collier maintains that the character of his work, the 
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condition of the pit, and other matters, are so totally different, 
that no one association should rule both. There is a good deal of 
truth in this; but the argument cuts both ways, as it shows that 
the loudly sustained demand for a board of arbitration is unwar- 
rantable, as no board could settle such conflicting complaints 
upon one broad basis. The old custom of each master govern- 
ing his own pit seems to be the solution of the difficulty. 
The upset of trade throughout the country is remarkable. Iron- 
works are stopped in all directions, and where there is a 
little life it is simply confined to carrying out repairs or improve- 
ments, Only a few ironworks, such as Pentyrch, Plymouth, and 
Abernant, are doing anything worth stating, and these will cease 
with the exhaustion of the stock of coke on hand. As regards 
Plymouth, the property of Mr. Fothergill, one furnace only is 
going, and [hear that mill managers, furnace managers, agents, Xc., 

have had notice to leave, as if it was the intention of the 
proprietor simply to work coal at Plymouth henceforth. This 
would be another severe blow against the industry of Merthyr 
Tydfil. 

‘The present time. as I have previously stated, is a golden one for 
the small coal proprietors, who are working with desperate energy to 
bring all the coal they possibly can to bank. 

Ihave heard in several cases of three shifts of men, each working 
eight hours per day, and no time given to repair falls or restore 
ventilation. This sort of thing years ago led to a terrible calamity 
in the Aberdare valley. The rush of colliers, wherever there is 
work, is such, that the wages earned by them are very small. The 
trams of course are limited, and the great complaint is that those 
working near the bottom of the shaft get the best served, while 
those in remote headings can scarcély get a tram a day. 

A singular case occurred this week at Hirwain, where there are 
several non-associated collieries at work. One of these, while in 
full work, was stopped summarily by the action of a neighbouring 
coalowner, who is m the association. The associated coalowners 
had the working of the line, and as he withdrew his locomotives 
the working of the other was stopped. This has led to a consider- 
able rupture, and the law courts will doubtless have an important 
case. 

Coal is quoted at 18s. in trucks at pit, and is sold in Merthyr 
for 22s,, and in Brecon for 29s, Of course the output is so small 
as to have little effect at the ports, and train and port arrange- 
ments are altogether upset. 

I hear from excellent quarters that one of the leading ironmasters 
has already lost £60,000 by the strike. This looks formidable, but 
it is slight compared to the total loss sustained by the men alone. 
Something like £100,000 per week is being sacrificed in this 
struggle. A deputation has left for Manchester, and I hear a few 
hundred pounds have been obtained to assist the men, but this is 
only uselessly prolonging suffering. 
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1875. | 1875, 
| Iron (continued)— 

Castings—Large— £84. £8 4.) Pi,in Yorkshire— Z2£eaé@4 424. 
Birmingham ....-... | 910 0..18 10 @! cocccseree| S19 6.1.0 00 
Cleveland ...... 7lp U..8 UO $17 «000 
Lancashire 80 0..9l0 6 e 36 0..310 0 
Staffordshire 910 0..18 10 0|] Pipes Glasow.....- }eou.7 00 
Seotlaud 701.900 Piates in Glasgow ....| 815 0..10 5 0 

00 8.0 OF Yorhboshire + |1315 @..io O 0 
5 0 0..l0 6 0 Rails—Cleveland.. 700..710 0 
Glasgow .. 715 0..8 5 @ 
1010 0..°410 0 8. Yorsshire, ‘Steel 910 0..l0 5 0 
Cleveland .. lo 0 0..15 0 & De. Iron| 730 0..715 0 
Lancashire il 0 6..42 0 0 Weles vende 615 @.. 50 
Statfurdshire lo lo v..4% 10 0 Rails—Ulu— 
Scotland 140 -0..18 6 Cleveland .. 400..415 0 
Wales 000.000 Staffordshire 000.0080 
Yorkshire 13 0 0..0 0 6 Yorkshire 565 ¢..515 0 
: Railway Chair 
British—cake ......-- 88 0 0..% 0 0 Glasgow ... | &§ 5 6.515 0 
Australian, per on w 6 0.438 O Ft Refined metal ... .... 400..43 6 
Best Selected .. w 0 0..2 0 0 Do. in Waies ....;/ 7 0 0..8 0 @ 
Bottoms.. 0..1080 0 Sheets, single, in— | 
Chili Bars. . ©..86 0 0 Cleveland coccssee [12 10 @.eR0 1S © 
“i refined ingot . 00 0..0 00 London .......5../18 10 O..14 0 0 
Bhee * 0..1000 0 Seats eseves 120 6.317 0 0 
“Spanish Cake osecvcent © OO GO. 6 6 6 Wales .. sere 2m 086.4080 
— Yootsbire. woe | 18 0 6.15 0 0 
Cleveland .. 014 0..17 0 0 ~~ - 740 0..0 00 
Derbyshir 018 6..0 00 
Wales .. 013 0.000 22°23 §..22160 0 
Sheffild . ol v..1l OO 24 0 «(0..2410 ¥ 

Coals, best, per tot 3 0 0..2310 0 
Birmingham -| 015 0..019 0 Red or aitatuon 2410 0..2510 0 
Cleveland .....0.500051 0 7 6.0 9 6 Sheet, milled .. #15 0.2% 6 0 
Derbyshire Shot, patent .. «| 2610 0..57 0 0 

Best ordinary ....] @13 0..016 0 White, dry ..........]:9 0 0.000 
Converting «.+ 012 6.000 Ground in oil vee} 000.0600 
Other sorts 019 0.. 014 0]! Oils, per tu 

v3do..0 50 Beal, Pale ........++++ 350 0..0 00 
Olo 0..013 0 Brown ......6005 2B 0 0... 0 0 
cpa ——— 33 0 «0..348 0 0 
010 6.0 6 Linsee + | 2 0.000 
oll oO..0 0 0 Olive, ve, Guilipolt -|000.0 080 
vols 0.. 018 0 hb -|810 0.000 
-|% 0 0..00 86 

139.140 . 
116.136 .}03 6.000 
7/33 00..000 
Best ordinary ....| 013 0..016 0 3% 00..0 00 
we 013 0..00 0 3 0 0.34 0 0 
Slack 03 0..0 5 & 000..0 00 
Wales.....5+ v000..0 00 jperm, body 000.000 
Steam 00 60..000 Whale, South Sea, sad % 0 0..0 0 0 
House 00 0.000 Brown .. saves [26 @ 0..98 0 0 

Tro E. 1. Fish . Boo 000 

Amie in Glasgow 910 0..0 0 0 Yellow ....+...0. | 9810 0..89 0 0 
» in London 9 0 0.. 910 © || Phosphor Sronce, pot ton 
9 0 0..910 0 tal 100 0..0 00 
817 6..11 12 6 J 0.0 00 
es, 950.000 0.000 
hy 8 5 0.. 810 0 

Yorkshire best ll 00.1300 eee pees 0..2315 0 
Common 90 0..l0 0 0 a ¥. anu S. see}, 000.2000 

Cleve'and— 
Angle and bulb ..| 817 6..9 0 0 anaes rough . -| 810 0..9 5 © 
Boiler plates..... w 5 0..l010 0 Do., manufactured .. 95 0..11 00 
Cable iron.. . o..11 5 0 Do., cast. Sheffield .. 0.2% 0 0 
Nailrods 0..10 00 Do., best, do. - 0.55 0 0 
Rivet iron 1) 06 0..11 5 © Do., spring .. 0.23 00 
Ship plas ...... 950.910 0 Swedish keg 0..1910 0 
——— common ..|/ 8 0 0..810 0 es 0..28 0 0 
Best 0 0 st Petersburg, Ye new /43 10 0..0 0 6 
0 0 Old 66. ceceeeee ee | 0 0-20 0:0 

0 0 

8 0 0..9 00 
0 7 0 0..9%8 0 W 
0 % 0 0..% 0 0 
0 w 0 0..1000 0 
0 910 0..92 0 0 
0 9010 0..9110 0 
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0 ‘ts— London— 
0 
0 
0 
0 
° 
18 0 7 6.. 
210 6 6 0.. 
212 0 5 0.. 
w.. -| 212 . 0 eee . 2 0.. 

Pig in Wales ........] 5 0 0.. 610 © || Fellow Metal, per Ib.....] 0 0 8}.. 

Pig in Scotland— Zine, sheet, perton ..../29 10 0..3110 0 
S| eae 3°5 0..00 0 Sulphate in oi «112 0 0..14 0 0 
No.3. seeee | 313 0.2 0 O O |] Manufactured I ° Prices nominal. 

Y 
PRICES CURRENT OF TIMBER. 

1875 . | 1874. 1875. | 1874. 

Per Load. £ £ Per Load. £n 28/45, £ 
wae o 8 X (2 0 14 10] Canada, Spruce,'st..10 0 1110/13 0 0 0 
Quebec, red pine. + 310 NK} 310 516 Do. 2nd....:. 8 5 910)1110 0 @ 
Yellow pine.. 4 0 610 3260 Vo. drd...... 8 5 P9WIILIO OO 
Pitch pine .. 315 6 514 0 4 1u|] New Brunswick . 8 0 910/11 0 0 0 
Quebec, oak 7 8 C13 O 9 O}f Archangel, yellow . ‘120-16 10] 13 016 10 
Birch 6 075 0 6 O} P b q 13 lv 15 lo 
Elm . 6 01715 80 Crecececes lo 01310 
Ash 0 6 AT5 O 6 10]| Memel and oer 0 : ° 0} 0000 
Dantsic & M 8 615 0 810 em yel a 012 0/10 1013 6 
Fir. vo 51300 5 0 White . -9W1010}/10 01010 
5 2151215 8 5]/ Gefle, yellow . 0000 
4°14 0 4 5&]| Christiania, bes 12 901310 
eves 215/210 3 4|| Other Norway 12 91810 
Wainscot, Riga .... 415 6 ¢€] 410 6 15]| Battens, all sorts... 7 010 0] 9lollLloe 
Marts, Qube. rd. pine 4 = 6 07410 6 O]) Flrng bds, ee: lings d& ad} ad ad 
Yellow pine.. 4 61}4 610 1st yellow 146 6)/14 615 0 
ao & Dut. 0 ° 0 ojo 00 lst white eee 6)12 013 0 
won ...... 9 O12 O} 9 O12 O}] Qnd quality 5 O)12 013 6 
Lathwood’ Pinsent, 6 0 7 ©}8 O ®D O}/ Staves, pr.stndrd.M.¢ 5 £5.) £2 £8 
St. Petersburg 8 0 910/10 O1L 0 Quebec pipe......65 070 0] 1050 107 0 
Deals, per C, 12ft. by 3ft. 9in. Puncheon....18 019 0/28 630 0 
Quebec, Pine, Ist ..20 0 24 0/929 0 0|| Baltic crown pipe 935 0 255 u | 280 0 300 0 
nd os 15 016 0 +++0+180 0 195 0 | 240 0 300 0 

ded.. illvi 0 
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LITERATURE. 


Eirst Lessons in Theoretical Mechanics. By the Rev. J. F. 
TwispEN, M.A., Professor of Mathematics in the Staff College. 
Longmans, Green, and Co. 1874. : 

THE addition of a text-book on theoretical mechanics to | 

the number already before the public would not seem to | 

call for much comment. We might say that it was good, 
bad, or indifferent, and so end the matter. However, 
there seems to be a decided want of improvement in this 
class of books, caused principally by the too rigid adher- 
ence to methods which ought long since to have been 

superseded. Professor Twisden certainly has made a 

decided step in one direction, and we shall gladly welcome 

other improvements. Hitherto the sole end and aim of 
writers seems to have been to prepare students to dexter- 
ously solve problems set in the various examination papers. 

There are ks written specially for the Cambridge ex- 

aminations, others for the Leal, the Science Department, 

the London Matriculation Papers, and so on. 

Our author realises the fact that theory has something 
in common with practice. This, we say, isa great gain, 
to have questions discussed such as constantly arise in 
practice ; and to have test questions of a similar character 
given, will be a boon which practical students will not fail to 
appreciate ; and this is what Professor Twisden has done. 
It often been pointed out that inventions more fre- 
quently emanate from the mind of the theoretical than that 
of the practical man, so that we might expect better results 
still by combining practice wlth theory. 

Before noticing the contents of the book, we would 
advise the removal of the word “ first” on the title page if 
future editions should be called for. A long experience 
with students of all classes and of all ages leads us to be- 
lieve that the work is far from being as simple as a “ first” 
work should be. The book consists of nearly 250 pages, 
and in this space the author treats of statics, dynamics, 
hydrostatics, and pneumatics. 

A fair portion of space is given to the two former, but 
the two latter are briefly summed up in some forty pages, 
or about twenty pages to each. It should be noticed that 
some six or eight pages of even this me space are 
devoted to questions; so that, after deducting this and also 
the space occupied by illustrations, the subject matter is 
not much. We should prefer to see a total change in the 
general method of treating these subjects, and Professor 
Twisdeu would have done well had he devoted the small 
space at h.s command to the discussion of the questions 
upon the basis of molecular motion. The subject thus treated 
may be brought within the comprehension of any average 
mind. If to this we add the doctrine of energy, we have a 
basis upon which to build, in the most comprehensive and 
at the same time simplest manner, the whole fabric of 
“theoretical mechanics.” A siinple experiment with 
hydrochloric acid and ammonia to show the diffusion of 








gases, appealing to the sense of sight, a little vivd voce ex- 
planation appealing to the reasoning faculties, seems to be | 
the very first step in the prosecution of these studies. 
Let us consider for a moment the case of Boyle and | 
Marriotte’s law, as explained by the two methods. 
Take our author’s method, as given at page 227, first. 
“Elasticity of Air: Suppose a certain quantity of air to 
be inclosed in a vessel; let its volume be denoted by V, | 
and let its elastic force, or the pressure which it exerts | 
against each square unit of the surface of the containing 
vessel, be denoted by P. Now suppose that in any way, 
without changing its quantity, the volume is changed to v, 
and its pressure to p; then, assuming that the tempera- 
ture is the same before and after the change of volume, 
the following relation will hold good :— 
ery 22 em | 


In other words, when a given quantity of air is at a con- | 
stant temperature, its volume is inversely proportional to | 
its pressure. This statement is sometimes called Boyle’s, | 
and sometimes Mariotte’s law.” 

This is followed by a description of the ordinary —— | 
ment to prove the truth of the law, viz., that of a bent | 
tube, closed at one end, into which mercury can be poured. 
This experiment is so well known that we do not waste 
half a column to transcribe it. 

Now, whilst admitting the efficacy of the experimental 
proof, we would ask what reason is given to the student 
for this inverse action between volume and pressure? 
Professor C. Maxwell does better than Professor Twisdeu; 
thus the former says:— 

“This pressure is entirely due to the molecules striking 
against these surfaces, and thereby communicating to them 
a series of impulses which follow each other in such rapid 
succession that they produce an effect which cannot be 
distinguished from that of a continuous pressure. If the | 
velocity of the molecules is given, and the number varied, 
then since each molecule, on an average, strikes the sides 
of the vessel the same number of times, and with an 
impulse of the same magnitude, each will contribute an 
equal share to the whole pressure. The pressure, therefore, 
in a vessel of given size is therefore proportional to the 
number of molecules in it, that is to the quantity of gas in 
it. This is the complete dynamical explanation of the fact 
discovered by Robert Boyle, that the pressure of air is 
proportionate to its density.” (A Discourse on Molecules, 
p. 4.) We will only call attention to the ease with which 
the varying pressure upon the piston of a steam cylinder 
during the stroke may be explained by this theory of 
molecular motion. A little thought will show how bene- 
ficially it might be employed in the discussion of the 
whole subject. 

A few words on the statics and dynamics of the book 
will suffice. This is by far the best portion. We feel in- 
clined to forgive all shortcomings for the excellent manner 
in which the Professor has discussed practical questions. 
It is in this that the value of the book consists, and we 
believe every student must of necessity gain a vast amount 
of information by carefully studying the work. Whilst 
still thinking that molecular motion and energy should 
form the basis of a work like the present, we should, even 
if compelled to admit the Professor’s method, declaim 
against the position of some of his chapters and paragraphs. 














Thus Chapter II., which treats of the “centre of gravity,” 
&c., should’ come after the discussion of the “resultant of 
parallel forces.” What can the reader know of the why 


| and wherefore after such a statement as :— 


“Let A and B be two points whose masses are m and n 
respectively ; divide the line A B at G into two parts in 
the inverse ratio of the masses—i.c., find the point G from 


| the proportion 


AG:GB::n:m. 
The point G is called the centre of gravity (or the centre of 
inertia) of A and B.”—P. 16. 

It is unfortunate, too, that in a first book so free a use 
has been made of the phrases, “ it admits of an easy proof,” 
or “it can easily be shown,” when the statement is neither 
proved nor shown. Thuson page 19, speaking of thecentre of 
gravity of a triangle: “Itadmitsof easy proof that DG isone- 
third of AD.” If this fact is to be proved by the applica- 
tion of Euclid’s VI. Book, students are not apt to admit 
the ease. Neither will they easily see the drift of such 
remarks as:— 

“Tt must be noticed that stability admits of degrees ; 
e.g., a box standing on its larger face is in stable equili- 
brium;.it is also in stable equilibrium when standing on 
its smaller face ; but it is clearly more stable in the former 
case than in the latter. It may easily happen that a body 
may be in a position which 1s, strictly speaking, one of 
stable equilibrium, and yet it would hardly stay at rest in 
it; eg., a cylinder of wood 30in. or 40in. long, standing on 
a base whose diameter is lin., would be very liable to fall, 
though its position is, strictly speaking, one of stable 
equilibrium.”—P. 25. 

Other authors state that such a cylinder is in unstable 
equilibrium. We leave logicians to reconcile such state- 
ments. 

Chapter ITI., on “The Equilibrium of Three or More 
Forces,” is by far the best in the book. The application 
of the triangle of forces is well illustrated, as-at p. 68, 
in the case of rafters and tie-beams; and, at p. 69, in the 
case of the crane. Chapter IV., on “Work,” is again 
very good. Chapters V. and VI. deal with dynamics. 
Here the doctrine of energy is fairly well used. 

Briefly, the value of the work before us depends chiefly 
on the illustration of theory by practical examples, whilst 
the shortcomings are due to defective arrangement and the 
dislike to throw aside the old method of treatment. 





THE TIDES. 

Sir WILLIAM Tuomson recently delivered a very important and 
instructive lecture on this subject in the City Hall, Glasgow. 
There could not have been Jess than two thousand persons pre- 
sent on the occasion. We do not propose to give our readers a 
résumé of the lecture, but it may be interesting to note in pass- 
ing that Sir William has somewhat upset the popular notion 
about the fluidity or liquid state of the centre of the earth. He 
































maintains that unless the material of the supposed shell of the 
earth were preternaturally rigid—say scores of times more rigid 
than steel—the shell would yield so freely to the tide-generating 
force, that it would take the figure of equilibrium almost as 
freely as water would, and there would be no rise or fall of the 
water relatively to the solid land left to show to us the 
phenomenon of the tides. The greater the mass the more it 
was disposed to yield, and a careful calculation of force showed 
that in virtue of the greatness of the mass, it would require 
enormously increased rigidity in order that the earth might keep 
in shape. The earth had on the whole a rigidity greater than 
that of a globe of glass of great dimensions, perhaps greater 


than a of a - of ny of the same dimensions. The earth 
must be exceedingly rigid ; and whatever view logists might 
take as to ao eoiteend temperature, and al oat binant of 
the earth’s conformation, they had no right to assume interior 
fluidity. After a most interesting series of experiments, assisted 
by elaborate diagrams, explanatory of solar and lunar tides, he 
remarked that the phenomena of diurnal tides were altogether 
overlooked in the Admiralty tide tables for the whole earth, 
although there were places where the diurnal tides were greater 
than the ordinary tides; and he was surprised at the supineness 
of the Hydrographic Department of the Admuralty on the point, 
considering that their attention had been called to the facts. 

Sir William then passed on to explain his self-registering tide 
gauge, which would show the height of the water at every 
moment during the whole time the intrument was in action. 
It was not yet in use, but would be tested soon at the island of 
Madeira. In connection with this instrument there was a tide 
calculating gauge, which by an ingenious arrangement of pulleys 
calculated of itself the condition of the tides at Liverpool. We 
reserve any notice of this latter instrument at present, as it is 
undergoing some important modifications. 

The self-registering tide gauge is shown in the .accompanying 
engraving, and consists of a timepiece or pendulum clock A, 
secured on the top of a supporting frame B and brackets B’. 
This clock, in addition to keeping time, actuates the large drum 
or cylinder C, at a slow uniform speed, by a bevel pinion and 
wheel at the upper end of the drum spindle, which is carried 
in journal and footstep bearings in the frame B. The con- 
tinuous web of paper, upon which the figure of the rise and 
fall of the tides is registered, is first wound on to the small 
cylinder D, which revolves loose in its journal and footstep 
bearings in the same frame, and has a slight frictional piece or 
spring, so that when the front end of the paper is fixed 
in a slot or clip on the cylinder C, it is gradually wound 
thereon close down to the guiding rim on the lower end 
of both cylinders, so that the point of the lateral tubular 
pen projecting from the lower part of a small ink vessel 
attached to the weight d, describes the figure on the paper, 
as indicated at a’, up and down in an acute-angled zigzag 
manner, every rise and fall of the tide, as the weight d with its 
float rises and falls with the parallel guiding frame d’, which is 
set on pivots so as to be tilted slightly every hour by a motion 
taken from a notch in a disc on the hour shaft of the clock ; an 
arrangement of levers and spring at ¢ bringing back the frame d’ 
and pen a to their normal position. The small lateral marks or 
projections on the up-and-down angled lines of the figure on the 
paper indicate the height of tide at every hour ; and the extreme 
points of the angled lines indicate the extent of rise and fall of 
the spring and neap tides to a proportionally reduced scale 
through the reducing gearing EE’. A cord or fine wire is at- 
tached to and wound round the large rim pulley E, and has its 
free hanging end attached to the weight F, which has the actual 
tidal float attached to it working or floating in calin water, or 
within an open pipe or tube immersed therein, so as to insure 
that the water and float, wherever the instrument may be placed, 
may be as little as possible affected by local or shore influences, 
or by the winds or waves. A pinion on the end of the shaft of 
the drum E works into a large wheel on the second shaft E’, sv 
as to drive it at such a slow or reduced speed that the cord or 
wire carrying the weight and ink bottle d, and whieh is wound 
round and attached to the small pulley or drum E”, will cause 
the pen a to traverse up and down proportionally to the rise 
and fall of the float F and of the tides where it is at work. The 
weights E and d are made to exactly counterbalance each other ; 
and the paper may be ruled in divisions either from the top or 
bottom edges, or from a centre line of the tidal figure, corre- 
sponding to feet and inches of the actual rise and fall of the tide, 
or of the float F, or other measurements desired. 

We understand that Sir William Thomson is making some 
improvements upon this instrument with the view of making its 
action and application even more perfect, particularly in refer- 
ence to the feeding and unwinding of the web of paper, which 
improvements we may describe and refer to in a future number. 





THE OFENHEIM TRIAL IN VIENNA. 
(By our Special Correspondent.) 
Vienna, Feb. 13th. 

In writing of the trial of Victor Ofenheim, Ritter von Pon- 
t-uxin, or, in other words, Knight of the Black Sea, which com- 
menced in Vienna on the 4th of January of this year, and has 
not yet been brought to a conclusion, it is a difficult matter to 
decide in what light to treat it—whether as a break in the cloud 
of dishonesty which has for so long a time darkened the business 
horizon of Austria, or as a proof of the impotence of a weak 
and nerveless Government who have allowed party feeling and 
interest to outweigh the interest and claims of the State ; 
whether as a proof that Austria is at last awakening to a sense 
of the base uses to which her resources have hitherto been 
turned, or as a further concession to the ravagers who in the 
shape of promoters have hitherto preyed on her ; whether as a 
security te English capitalists to invest their money in future 
works, or a warning to them to content themselves with under- 
takings in countries where the chances of profit and loss depend 
more on physical than on moral causes, where it is easier to con- 
tend with the opposition of savages than with the unrestrained 
trickery of polished speculators. It would be hardly fair at this 
juncture of the trial to usurp the duties of the jury; we will 
therefore at present content ourselves with a few general re- 
marks, without bearing too closely on the details of evidence 
and the probable result. 

Any one who has tuilowed the trial patiently from its com- 
mencement must be struck with the ability and intelligence 
with which the accused has been able at almost every turn to 
refute the arguments of his accusers. His thorough knowledge 
of nearly every detail stamps him at once as more than an ordi- 
nary man. His patience and endurance under the inquisitorial 
cross-examination to which he has been subjected, not less than 
his indignant repudiation of any aspersions which have been 
merely thrown out as hints on the character of a man of whom 
he boasts “that he is proud to have known him as a friend,” 
have enlisted for him even in Austria the sympathies of the 
general public, and will not fail to awaken a kindred feeling 
amongst the compatriots of Brassey. One cannot withhold from 
him—be the result of the trial what it may—a certain amouut 
of admiration for the brilliancy of his career ; whether he be 
equally entitled to our respect, each must decide for himself. 
Herr von Ofenheim was born in 1820, and educated in Vienna. 
In early youth he devoted much time to the study of Eastern 
languages, in which he became proficient, and afterwards to the 
study of the law. He then entered the diplomatic service, but 
left it, owing to the serious illness of his father, just as he re- 
ceived the Consulate of Galatz. In 1851 he entered the Govern- 
ment office for the general direction of railways, and in 1854 
joined the Board of Trade to assist in the laws for 





granting concessions. When these laws were completed he re- 
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ceived invitations from three different companies to join their 
undertakings, and accepted that of the Karl-Ludwig Railway, 
where he remained eight years. In 1864 he was appointed 
general director of the Lemberg Czernowitzer Railway, which 
position he held from May, 1864, until October, 1872. Accord- 
ing to his own account, he resigned this office only on the 
express promise on the part of the Minister of the Board of 
Trade “ that if he did so the line should not be sequestrated.” 
In addition to these offices which he held he allied himself with 
numerous other undertakings, no less, in fact, than ninety-six, 
and sat as director at the boards of seventeen different compa- 
nies, sixteen of which are at the present moment in a sound 
condition, and have withstood the crisis of 1873. If success be 
the guerdon of merit, the fortune he accumulated in this time 
proves him to be thoroughly deserving of it; but so long as a 
higher standard remains by which men in their transactions with 
their fellow-men shall be judged, this very success carries with 
it a painful feeling ; and with all due regard to the abilities of a 
man who can embrace the details of ninety-six businesses and 
undertake the responsibilities of director on seventeen different 
boards, one cannot get rid of the impression that such divided 
service was incompatible with the exact performance of so many 
duties. 

The points on which the Government have most particularly 
attacked him are :—-(1) That in drawing up the contract he 
included a sum of 1,900,000, as preliminary expenses, whereas 
the sum was divided between the five promoters of the company 
and himself. (2) That he carried out the purchase of the land 
for the contractor, by which he made a profit of 100,000H. (38) 
That he undertook the purchase of 360,000 sleepers for the 
whole line, and bought them of an inferior quality, whereby the 
shareholders suffer a loss of 53,732f1. on line A and of 14,6174. 
on line B. (4) That he, without permission of the board of 
directors, released the contractor from his liabilities on payment 
of a sum of 66,582f1. on line A, and of 59,349f1. on line B, and 
that the company have thereby incurred a damage of 3,537,673f1. 
(5) That he, in providing the rolling stock, received a commis- 
sion of 3 per cent., ostensibly for the company, really for himself, 
amounting to 42,4951. (6) That he released the contractor from 
further liabilities in providing material for wo.king the line for 
the first three months on payment of a sum of 50,000f1., and 
entered this in the books of the company in su. h amanner that 
it was lost sight of. (7) That he persuaded the contractor to 
lower his claim for overwork by a sum of 550,000f1, and appro- 
priated the money. (8) That he evaded payment of stamps, and 
thereby robbed the Government of asum amounting to 153,] 2641. 
(9) That when the further concession was obtained into Rou- 
mania, he entered under the head of preliminary expenses a sum 
of 440,0008., which was in reality divided as follows : 100,000#. 
each to Dr. Giskra, Prince Sapieha, Count Borkowski, and him- 
self ; and 10,0004, each to the directors, Prince Yablonowski, 
Baron von Petrino, Von Pietruski, and Tschornicki. (10) That 
by falsehood he obtained the right to raise a loan of 5,400,000f1., 
and that in financing he made a profit of 4 per cent. 

Almost at the very commencement of the trial the public 
prosecutor withdrew paragraph 8 of the charge, and now, as the 
drama draws toa close, and the searching cross-examination of the 
evidence on which the Government based the prosecution has 
proved the worthlessness, if not the malignity, which suggested 
it, he has thought fit to withdraw two others, Nos. Gand 100 Such 
a procedure at such a time, and under such circumstances, 
almost justifies our drawing 4p inference, but at present we will 
merely look on it as an illustration of the elasticity of Austrian 
justice. As regards the charges Nos. 1 and 9, whatever tbe 
evidence may be, it ern do neither more nor less than prove that 
this custom exists not only in Austrix but in every other coun- 
trv ; and although the plunder may be large in degree, it does 
not bear an undue proportion to the eapital, when compared with 
a like plunder shared by many of these who are only too ready 
to cast, the first stone. Nevertheless, the guilt of the aceuscrs 
must not be accepted as a proof of the innocence of the accused. 

It is not easy to see in what way the charges under sections 2 
and 3 can be considered criminal, unless his contract: with the 
company had strictly prohibited him from assisting the con- 
tractor in any way; and in whatever light the jury may view his 
conduct, there must, unless the evidence be most conclusive and 
point to a direct breach of trust, always be an apparent sugges- 
tion of a desire on the part of the accused to assist the foreigner 
against the grasping demands of the small landowners, which is 
proverbial throughout the country, rather than to abuse the con- 
fidence placed in him for his own aggrandisement. 

The evidence with regard to sections 4 and 7 is so conflicting 
and contradictory that it is hard to anticipate what view the jury 
will take of it. 

Paragraph 5 is, we fear, another of those customs more 
honoured in the breach than the observance. We can only ex- 
press a hope that justice will be upheld in the majesty of purity, 
and that if Ofenheim be found guilty, the punishment due to his 
offence will be meted out to him in its entirety; that the crusade 
against commercial dishonesty will not be of that spasmodie 
and indefinite form suggesting either indecision and weakness, 
or party feeling and vindictiveness on the part of the Govern- 
ment; but that this will prove the first of a series of prosecu- 
tions, in which a firmness of purpose, and a total disregard of 
persons, will show the determination of the Government to purge 
the moral atmosphere of the impurities which infect it, to protect 
the ignorant classes from being fleeced of their hard-earned 
gains by a few bold and unscrupulous speculators ; and prove 
to foreign capitalists who are inclined to trust their money 
to her investments, that the Government, if they cannot as a body 
devote that minute and individual investigation to the first 
principles of mereantile enterprises, which the present system 
seems to require, can at least punish those who have used her 
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name as a cloak for dishonesty, and protect the interest of those 














who have coffiided in her. 

The precedent of opening up a question, as in this ease, after 
eight years’ delay, is in itself bad, although better late than never; 
but since it has gone so far, there should be no turning back, 
and no inferests should be permitted to stand in the way of the 
progress of justice. Forward, though every step cost a reputa- 
tion, or seatter an ill-gotten fortune, though the country be 
shocked to its innermost relations, and the gangrene be laid 
hare in its most hideous aspect. Forward to the goal of restored 
contidence and commercial respect, so that the monied traders 
may flock to Vienna instead of the needy adventurers; and the 
Austro-Hungarian Monarchy may again hold, commercially 
speaking, that position among nations which by the fertility of 
her resources and the richness of her products she is so justly 
entitled to. 

It is a sad but undeniable fact, that during the past few years 
the name of English enterprise has not held that place in 
public estimation in Austria to which it has in most cases 
hitherto proved itself entitled; and if little or no other good 
emanate from this trial, it will at least have helped to clear the 
name of Brassey from the unjust aspersions which had collectively 
and by inference been cast on his name in connection with 


others, Let us hope that the effect will be as beneficial in the 





future as discriminating in the past. Were it necessary to give 
an illustration of the respect in which Englishmen are still held 
for their uprightness of character, we might state that the only 
witness whose evidence, together with the straightforward way 
in which it was given, called for approval from the bench, was 
that of our esteemed countryman, Mr. John Haswell, so many 
years Director of the States Railway Locomotive Works in 
Vienna. 

The field open to honest and legitimate enterprise in the whole 
eastern section of Europe is enormous. The men who are 
wanted there, and the only ones for whom there is a chance of 
ultimate success, are men of stability and probity, who are pre- 
pared to do their duty honestly, and will be content with a fair 
but more than average return for their outlay; men who will 
start not with the impression that the country is a barbaric 
gold mine, where everybody has but to stoop to fill his pockets 
with plunder, but prepared to suit themselves to the require- 
ments of the country, and intent on combining in the results 
they obtain the prestige which English enterprisers have hitherto 
held, with a fair remuneration for their expenditure. If business 
is to be obtained it must be done through the clean and official 
channels, and not through the back-door of corruption. And we 
must here warn all Englishmen against a class of adventurers of 
every nation who gain a precarious living in the chief cities of 
the Continent by their knowledge of the weaknesses of human 
nature, and the brazen impudence with which they thrust them- 
selves on every stranger. It would be an_ interesting but 
degrading study to trace the lives and wanderings of some of 
these sharks of society; the beaten tracks they tread are as easy 
to define as the path of a comet; the influences they boast of, 
and the fuss they make during their flights resemble more 
closely the nebule of their prototype; and when the telescope 
of investigation is brought to bear on them with its scrutiny 
and inquiry, they shrink into the nucleus of meanness and the 
littleness of effect for which nature intended them. Unfortu- 
nately our country contributes quite her share to the “ foreign 
contingent;” and insignificant as they are, to them is to be 
attributed many of the mistakes of others of our countrymen 
who have left England with the most upright intentions, but, 
gulled by the representations of these men, have believed that the 
only way to attain similar ends is to tread the same crooked path 
that adversity or thenatural moral obliquity of their character has 
driven them tochoose. To these, whether as deceiver or deceived, 
is to be attributed in great measure the loss of prestige from 
which the English name has for some time suffered. 

The technical knowledge required for the construction of large 
works has made more rapid progress on the Continent during 
the last ten years than in England, and although the practical 
attainments in individual cases remain in favour of our country- 
men, still there are men abroad who equal, if they do not excel, 
us in several branches of their profession. In the face of such 
evidence it is marvellous under what pretext so many men, as 
soon as they get away from home, arrogate to themselves the 
titles and insignia of professions and businesses of which they are 
entirely ignorant. ‘The simplicity of foreigners has not yet 
attained that pitch of excellence, that men with no other con- 
nection with the construction of works than that inherited by 
the accident of birth, can any more impose on them as fit for 
large undertakings, either as financiers, on the strength that they 
have sons engineers, or as engineers because the father under- 
stands the mysteries of finance. There are financial transactions 
which require a deeper insight into the resources of the future 
than the discounting a bill to meet the exigences of a precarious 
livelihood, and the practice obtained in this mode of raising 
capital is not the schuol in which successful financiers are reared. 

fu whatever way this trial may result, whether in the acquittal 
or condemnation of the accused, whether Ofenheim if he fall, fall 
not alone, but like Samson involve his persecutors in his destrue- 
tion, are questions of the future which cannot now be spoken of 
in other form. The operation of laying bare such transactions 
is most painful to the honester portion of the nation; but a hope 
has already beguu to spring up, that better and purer times are 
in store; that the Augwan stables will at last be purged; that 
punishment will be meted out to all alike who enter the paths of 
adventure with dishonest intent; that Austrian enterprises will 
again be welcomed on the Exchanges of Europe, and that out of the 
confusion and dishonesty of the present a future will arise, as 
renowned for order and honesty as the past has been for reck- 








lessness and speculation. 





AIR -COMPRESSING MACHINERY AT THE 
ST. GOTHARD TUNNEL. 

ALTHOUGH compressed air has long been used as a means of 
transmitting power, it was only employed on a small scale until 
the construction of the Mont Cenis tunnel placed it in its true 
light before engineers. Itis not too much to say that without the 
aid of compressed air the Alps would not have been perforated. In 
order that anything like satisfactory progress may be made in the 
formation of a long tunnel which can only be worked trom both 
ends, something inuch more powerful than manual labour must 
be employed to drive the shot holes in the face of the rock. It 
would be hardly practicable to work a steam engine with its 
boiler and furnace in the tunnel, because of the difficulty which 
would be experienced in naintaining ventilation and getting rid 
of smoke and steam. Nor is it easy to see how, the steam engine 
being fixed outside the tunnel, its power could be transmitted to 
the advanced portions of the heading. In fact, but three expe- 
dients are available for the purpose ; they are wire ropes, water, 
and compressed air. The inconvenience of applying the first 
would be very great, for reasons sufficiently obvious. Water 
under pressure might be used, but not satisfactorily; and neither 
ropes nor water would at all promote ventilation. With com- 
pressed air the case is different. It can be applied directly to 
actuate piston-worked drills or jumpers, and when done with as 
a motive power, it ean be discharged at once in the tunnel, which 
it supplies right up to the most advanced portion with a com- 
paratively pure atmosphere, the impure air, fouled by lights, 
powder gases, and the breath of the workmen, continuously 
travels back to the mouth of the tunnel as fresh air is dis- 
charged from the boring machinery. It thus happens that, 
although it does not admit of dispute, that a considerable loss of 
useful effect is incurred hy the heating and cooling of the air 
when being compressed and when suffered subsequently to ex- 
pand; no other agent exists which combines so many advan- 
tages for the given purpose. The air-compressing machinery 
used in driving the Mont Cenis tunnel has already been noticed 
in our pages. It has since been improved upon, and the ma- 
chinery which we illustrate this week, employed at the Goés- 
chenen end of the St. Gothard tunnel, may be regarded as the 
most recent development of this class of mechanism, and its great 
power, and the ingenuity manifested in working out the details, 
render it in no small degree interesting to the mechanical as well 
as to the civil engineer. The whole of the machinery has been 
constructed by Messrs. Roy and Co., of Vevey, Switzerland, and 
reflects much credit on M. F. De la Harpe, managing partner jp 
the firm, 





In our supplement we illustrate the general arrangement of 
the machinery, omitting, to save space, the roof of the building 
in which it is placed. It consists at present of three turbines 
and three air compressers, but provision, it will be seen, is made 
for putting down a fourth group of machinery when needed. 
The air compressers are driven by a fall of water with an effective 
head of 95 metres, or about 310ft., and we shall first describe 
the turbines, which we illustrate to a scale of 'sth at page 128. 

They are of the Girard, or “ free deviation,” type, which has been 
selected by Messrs. Roy, after thirty years’ experience in turbines, 
as about the best yet produced. Theconstruction of this wheel will 
be readily understood. In ordinary horizontal turbines the water 
is admitted through the fixed vanes all round the wheel, but in 
the Girard turbine there is a fixed internal guide, which is but a 
segment of a circle, and through this the water is directed on to 
the eighty buckets in the outer or “crown” wheel, as it is not 
inaptly called. To a certain extent the action is that of a 
Poncelet wheel, the head of water being very great, while its 
volume is small. The wheel is surrounded by an iron casing to 
prevent splashing, and the water is led to the delivery vanes by 
a flattened tube D. The crown wheel is shown at E. The distri- 
butor, ordelivery vanes, has eight orificescovered or uncovered by a 
curved sluice, which can be worked by a rack and pinion and 
the gearing bb. A large sluice, C, is provided for each wheel, 
between it and the water main A, in the branch pipe B. By the 
use of these sluices the water can be cut off from any particular 
turbine when required by the gearing «. The turbines make 
160 revolutions per minute, consuming 300 litres, or 66 gallons, 
of water per second. The outside diameter of the wheel is 7’Sft. 
nearly, and under these conditions each wheel gives off 280-horse- 
power. The shafts, F, of the turbines are all in line, and united 
by coupling boxes K X. These shafts carry six pinions, G G, 
which gear into six spur wheels, H H, mounted on the three- 
throw crank shafts L L. These drive each three air com- 
pressers, R R, by the connecting rods M. In order to diminish 
as much as possible the irregularity of the resistance due to the 
compression of the air, the compressing cylinders have been com- 
bined in threes, as shown. 

The work required from each pump and compresser is te 
deliver 141 cubic feet of air per minute under a pressure of 
7 atmospheres, or nearly 105]b. on the square inch. It 
necessary, however, the air can be compressed @ atmospheres, 
or 135 1b., nearly, on the square inch. When the turbines run at 
160 revolutions the compresser shafts make 80 revolutions. The 
diameter of the cylinders inside ix (°420 metres, and the piston 
stroke is ‘650 metres. These dimensions give 175 litres per revo- 
lution, or 42,024 litres per minute for each group of three 
cylinders. This volume of air is reduced to 5253 litres net, at a 
pressure of 7 atmospheres, and 12553 litres are allowed for clear- 
ance and port spaces, or 0°31 of the required volume. The 
theoretical power required to effect the compression of the stated 















volume of air is by the formula p : x. hyp. log. P 152 horses, 


P 
which it will be seen is well within the power of the turbines, 
which can develope if necessary 280-horse power each. 

Hitherto one of the great troubles encountered in working air 
compressing machinery lies in the ditticulty met with in keeping 
the cylinders cool. The temperature, if unchecked, would rise 
in the cylinders under notice to about 500 deg. Messrs. Roy 
have adopted an extremely ingenious device to prevent the eleva- 
tion of temperature. The pistons are so constructed as to permit 
« continuous circulation of water to go on inside them, andl 
besides this, they are practically water-packed in the following 
way. Each piston is hollow and placed in communication with 
a special set of water pipes by the tube N, within which is « 
second tube Q, a stuffing box being fitted to N, which slides on 
Q. The packing of the piston consists of four brass rings in 
grooves ; these grooves communicate with the interior of the 
piston. The water is admitted to the piston under a head 
which is greater than that which could be sustained by air of 
the given pressure, and the water therefore forces the rings out, 
but the rings are not quite tight in the piston, and a constant 
small leakage of water goes on, which is evenly distributed over 
the whole interior of the cylinder, and at once serves to make 
the piston air-tight, for lubrication, and to keep down the tem 
perature. We understand that the device acts most efficiently. 
This water is taken from the main A under a head of 310ft., and 
this suffices, when the compressers are working up to 7 atmo- 
spheres, When, however, apressure of 9 atmospheres is required, 
the water would not enter the cylinder underthe given head, and in 
order to obtain the required supply a small pump d is provided, 
which can be driven by belt pulleys from the shaft [. This pump 
draws from the main E. It makes 26 revolutions per minute, and 
thus delivers 2 litres or 1°76 quarts per second. As it is essen- 
tial that the water should be perfectly clean, it is passed through 
the filter or strainer ¢, which contains three wire sieves of 
smaller and smaller mesh, by which impurities are removed. On 
leaving the filter the water either passes direct to the air com- 
pressers or to the pump by which its pressure is to be aug- 
mented, 

The air enters the compressing cylinders through two valves 
near the upper edge, of the cylinder covers, as shown in 
the enlarged section of a compresser at pi 129, and 
escapes through three smaller valves fixed near the lower 
edges. The air mixed with the water required to cool it 
then passes through the self-acting valves to the receiver 
X, at the base of which is a cock, worked by «a spherical 
copper float, and in such a way that when water accumu- 
lates in the receiver the cock opens and discharges it, the 
action being precisely that of a well-known form of steam trap. 
A plate iron cone is fixed over the float to prevent the incoming 
rush of air from affecting it. In practice the discharge of water 
is constant, being regulated with the utmost nicety by the float. 
The air ultimately passes away by the pipe T to the main reser- 
voirs, from which the rock drills are supplied. 

Such, then, is the mechanism used at the Gotschenen end of 
the St. Gothard Tunnel, and we believe it will be admitted that 
it is the most powerful of its kind that has ever been erected. 
the gross power which can be exerted being uot less than 
1120-horse power. Besides the wheels we have described, 
Messrs. Roy and Co. have supplied three other turbines of a 
gross power of 77 horses, for driving the fitting shops at Airolo 
and Goéschenen. 

The compressed air is principally employed in driving Ferroux’s 
rock drill, which appears to have distanced all its competitors. 
This drill we shall illustrate in an early impression. 

We have contented ourselves with describing the machinery 
used in compressing the air, but we have said nothing on the 
theoretical or practical efficiency of air as a motive power. On 
this subject there is a remarkable dearth of information available 
to practical men, and to supply this deficiency we shall publish a 
complete investigation of the whole subject, which can hardly 
fail to prove useful ; this will explain our silence for the present. 
In conclusion we beg to express our thanks to Messrs. Roy and 
Co. for the courtesy with which they have placed their drawings 
at our disposal, 
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RAILWAY MATTERS. 

Tue total number of miles of railroad open in the United States 
January 1st, 1875, was 76,206. 

The Paris, Lyons, and Mediterrancan Company are about to 
construct the Clamecy and Cercy-la-Tour railway. 

Or the forty-two millions of passengers carried over the railroads 
in Massachusetts, last year, only a single one was killed, and but 
seven were injured. 

Anout 1000 men are now employed in the Baldwin Locomotive 
Works, Philadelphia. Three locomotives for Brazil and one for 
Cuba will soon be completed and shipped. The firm have orders 
for sixteen first-class engines from Brazil. They are also making 
six for the West Coast of South America, anda number for roads in 
different parts of the United States. 

Mr. Ropert TAYLor, the locomotive superintendent of the Great 
Eastern Railway Company at Ipswich, has just retired from active 
life, after a service of nearly forty yexrs. Although the position of 
the company does not permit of pensions to even the oldest servants, 
a substantial acknowledgment of Mr. Taylor’s services has been 
made, and the letter from the directors, on the receipt of his resig- 
nation, wascouched in most handsometerms, Mr, Taylor issucceeded 
by Mr. Robinson. 


A RussIAn engineer has invented a kind of differential g: ng » for 
railways, which is said to work admirably on several of the Russian 
lines. It consists of a beam about 5ft. long, provided at one end 
with an articulated lever, on the shorter a of which is a stud 
that presses, by means of a spring, aguinst the inner face of one of 
the rails, and at the other with a fixed stud—the beam being drawn 
along the rails by a man by means of shafts, or it may be attached 
toatruck. As the gauge proceeds along the line, the deviations 
from the normal width between the rails are shown by the longer 
arm of the lever, which moves against a dial-plate. The apparatus 
is quite inexpensive, and its superiority over the common gauge is 
said to be very striking, especially as regards the rapidity and 
continuity of the action. 

\ PARLIAMENTARY return shows that at the close of the ye e 1873 
there were 274,535 persons employed on the railways of the United 
Kingdom — 228,958 in England and Wales, 31,023 in Section . 
14,554 in Ireland. Of this great host 863 were employed in the 
secretary's department, 106, 741 in the traffic department, 82,854 
in the locomotive department, 59,542 in the engineer’s department, 
2103 in‘the storekeeper’s department, 1610 as police, including 
3 detectives, 2149 in the accountant’s department, 2472 in 
connection with the telegraphs, 3132 in connection with the steam- 
boat service, 13,069 in miscellaneous occupations. Wives and 
children would raise the number of persons dependent upon em 
ployment on railways toa million or more. The return is much 
more exact than that which was obtained under the census. 

















Tue Crystal Palace and South London Junction Railway, better 
known as the Crystal Palace *‘ High Level” line, which has since 
its opening been worked by the London, Chatham, and Dover 
Company as a part of their own system, will be purchased by the 
latter company as from Ist July next. The terms of purch: 
which have been approved by the shareholders, and now only 
uwait the sanction of Parliament—are that the Dover Company 
shall issue to the ¢ retal Palace Company, as consideration for the 
absolute purchase of the line, debenture stock of the nominal 
value of £140,533, preference stock, of the nominal value of 
$41,659, and ordin: ba stock of the nominal value of £544,150, the 
gregate being e quiv: alent to the aggregate nominal capital of the 
‘ ‘rystal Palace C ompany. The present market value of these 
securities is about £520,000. The line being about four and a-half 
miles in length, the terms are equivalent to a cash payment of 
£120,000 per mile. Out of the purchase money the Crystal Palace 
Company will have to discharge all their 


debts and liabilities 
accrued up to date of purchase. 




















Pending « the fusion, the I sondon, 
Chatham, and Dover Company stipulate to work the line for the 
year ending June, 1875, at 66 per cent. of the gross receipts, 

THE Lancashire and Yorkshir — y directors, with the usual 
statements of their accounts for the half-year just closed, submit 
to their proprietors « return showing in detail the number and cost 
of the engines and other vehicles used in operating their lines. In 
the last half-year they acquired twenty-eight new engines, which 
cost them £04,000, or an average of 286 each. Three first-class 
and fifty second and third-class passenger carriages were also pur 
chased for £2: being an averag of £438 each; and 18 
wagons and ¢€ it goods brak zons were also added at a cost of 
£17,724, equal to about £93 each. The aver: 
description of rolling stock 1 up to the close of the } receding half- 
year had been £ 194 for each e ngine, £282 for each sees er train 
vehicle, and £72 for each goods train vehicle. The total equip- 
ment of rolling stock at the present time owned by the company, 
and the actual cost of the same as has been charged to capital, are 
us follows : 

















ge cost of each 








Number. me ital cost Avera 








Locomotive engines .. O47 28,050 2. oe £2000 
Carriages .. oe se oe TAME oc ce ti . -— 28 
Wagons .. .. «o- eco 17,0388 oo 1,2 W6.478 oe 06 7 


The additions of the half-year have therefore raised the average 
cost of each engine £12, of each carriage £2, ¢ ul of each wagon £1. 
The total value of their rolling stock is £ 141, and in the year 
ag completed it earned £3,393,811, exec eding r its value, therefore, 
by 8 per cent. 

Lonpon is to have yet more railways. One is to be known as 
the Aldgate and Bow line, which is to commence by a junction 
with the authorised Metropolitan Railway (Tower-hill Extension) 
at Meeting House-yard, curving thence towards the south-east 
beneath property a the public ways of Hutchison-avenue and 
Middlesex-street to Whitechapel High-street, and beneath that 
street and Whitechapel, Mile-end, and Bow roads to a terminus in 
the Bow-road near to the North London Railway station. It is 
further proposed to join the East London Railway (Thames Tunnel 
line) near Nelson-street, Mile-end. All the 2M om are to be 
subterranean, and the levels of the public ways in the City will 
remain unaltered. The depths of the railway from the street 
surface to the level of the rails will vary from 19ft. to 31ft. Gin, 
The area of public way and private property scheduled within the 
City is over an acre. For the purposes of light and ventilation, 
the company is to be empowered, under certain conditions, to 
make and maintain shafts or openings, enclosed by ornamental 
gratings or erections, from the railway to the street surface. 
The next project that of the E saaee Metropolitan Railway—-is 
one for forming a line of railway between Aldgate and Bow almost 
identical with that just mentioned, but with some additional lines. 
The railway is to commence at Fenchurch-street by a junction with 
the Inner Circle Railway, and be carried thence wader-ground to 
Bow. Another line will go from Meeting House-yard to White- 
chapel High-street, and a third from Whitechapel-road to Nelson 
street. A junction at Bow with the North London Railway is also 
contemplated. The depths below the streets will vary from 19ft. to 
44ft. All the lines will be subterranean. The area scheduled 
within the City is just over two acres. The company is to be 
empowered to break open the public ways upon giving ten days’ 
notice to those having control over the streets. The railway would, 
in conjunction with the District and Metropolitan railways, make 
direct communication between the eastern and western extremities 
of the metropolis, and would, in fact, follow the lines promoted by 
the Inner Circle Bill of last session. The third project is for the 
formation of a general central railway station for the use of some or 
all of the companies using, or which may use, the underground 
railways constructed, or which may hereafter be constructed, and 
for that purpose an area of property is scheduled bounded on the 
north by Bucklersbury, on the north-west by Queen Victoria- 
street, on the south by Cannon-street, and on the east by an 
irregular line including the eastern side of Walbrook and part of 
St, Stephen’s Church, 
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NOTES AND MEMORANDA. 


AccorRDING to a statement of Mr. J. Marte ¢nson in the Pharma 
ceubische Zeitschrift fir Russland, vol. xiii. No. 7, litmus solution 
will keep perfectly wellif theaqueous extract of the commercial lit 
musis purified byprecipitation with 80 percent. alcohol, solution of 
the precipitate in water, neutralisation with dilute sulphuric acid, 
anc He evaporation to a syrup, separation of the mother liquor from 
the crystals of potassic sulphate, addition of glycerine to this 
deeply-coloured liquid, and evaporation again. 

A GERMAN chemist, Herr K. Hermann, calls attention to the 
deterioration in the colour of cinnabar through contact with copper 
and brass, from which it would appear that cylinders of the above 
named metals should be avoided when printing with this colour. 
Though a mixture of water and cinnabar is not affected by a piece 
of metallic copper or brass ; ile x put into it, a change in colour is 
produced if the metal is rubbed with a glass rod, thus showing 
I is argued, that intimate contact of the ci innabe ir with copper o1 
brass bring: ys about an inter-action between the latter and the 
sulphur of. the cinnabar. 





CHEMICAL examination of cinnamon and cassia has been made 
by P. Trojanowski. The purpose of the exam ion was to «is 
cover some means of distinguishing one of these spices from the 
other in the powdered form. Quantitative estimations were made 
of volatile oil soluble in ether and insoluble in ether, tannic acid, 
amylaceous substances, gum, and ash, in several kinds of cinnamon, 
and of cassia bark and wood. No method of distinguishing the 
pn aly cinnamon from cassia was found, except one based on the 
much larger proportion of starch in the latter, which causes it to 
strike a blue colour with iodine water, while, with the same re 
agent, Ceylon cinnamon simply takes on a little darker shade of its 
original colour. 























n of lime and glycerine 
published by M. Carles. One litre of distilled water will 
tf 25 crammes of lime. If, however, the water contains 100 
of glycerine, more than double that amount, 3°58 g 
dissolved. 200 grammes of glycerine cause a still large 
lime to be dissolved. But with the use of more glycerine th an thin, 
the amount di ved is irregularly inverse 7 the quantity of 
glycerine used. This is explained by supposing that a combination 
between the glycerine and the lime is very he le in water, but 
much less so in glycerine itself. It is recommended that these 
facts should be taken advantage of in chemistry, pharmacy, and 
therapeutics, 


A NOTE on the combinat 
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ulvanced by Professor Cooper, at 


IN contradiction of the theory a 
the last meeting of the Academy of Sciences, that lignite 
not exist in the State of California in suf ent deposits for proht 
able mining, two large blocks of this formation were late ly on exhi- 
bition at the Mechanics’ Fair, San Francisco, brought from the mines 
in Ione Valley. Itisreprese nte dthat the vein from which these speci 
mens are taken is 12ft. wide, and can be mined at 50 cents aton. The 
quality is excellent, and one ton equals one cord of oak wood. The 
lone coal-field is many miles long. It is opened at Lancha Plana 
and at Lincoln, and it covers at least 50,000 acres, and the 
several veins, one underlying another. The railway is beir 

f< rty miles to Stockton—and coal is promis¢ lat Gdols. a ton in 
San Francisco, There is enough traceable to supply the city for 
100 yes rs. 


coals do 












THE attempt to make silk husbandry a feature in the industries 
of © alifornia has shown that while sudden changes of temperature 
in Europe destroy the worms and lea to imperfect cocoons, not 
worm has been lost from this cause in California; that the 
mulberry flourishes: that careful housing and regulation of the 
temperature avert climatic troubles, and that in the foot hills even 
these guards are unnecessary. Proper labour is also available at 
fair rates, and the Eastern der mand for cocoons has given a stimu 
lant to the business. S as attempts have been made and 
results reached it looks as though California had succeeded better 
than should have been « xpectead, It is proved that the State can 
procure the cocoons, proved that the temperature does not cause 
any loss of worms, that the silk is strong and lustrous, and that a 
profit is made from the Eastern demand for manufacture. 








It is worth recording, says the Mining Journal, that Dr. 
Harrington, chemist tothe Geological Survey of Canada, hasrecently 
described a new mineral species which presents a remarkable chemi 
cal constitution, inasmuch as it appears from the analyses to be 
hydrous carbonate of alumina, lime, and soda. The existence of 
an artificial carbonate of alumina is extremely doubtful, but it 
should not be forgotten that many years ago a mineral from Hove, 
near Brighton, was described by Messrs. J. H. and G, Gladstone, 
under the name of Hovite, and that these chemists then suggested 
that their specimen might be a carbonate of alumina and lime. 
The Canadian mineral may have a similar constitution, or it may 
be merely a compound of hydrate of alumina with the carbonates 
of lime and soda. This new species was found at M’Gill College, 
Montreal, and has received the name of Dawsonite, after the «is 
tinguished principal of the college. 

















THE Winnemucca (Nevada) Si/rer State Says: ‘Right here in 
Humboldt, within a hundred yards of the Central Pacific Railroad, 
and in the immediate vicinity of the silver mines of the Humboldt 
range, are beds of sulphur capable, it is believed, of supplying the 
whole world with that article for centuries, These sulphur de 
posits are located in the Humboldt valley, not much over a mile 
from the Humboldt House, and probably thrice that distance from 
the base of the Humboldt range. Lut little is known in reality of 
the extent of the beds, except that they cover a large area in the 
valley, and have been prospected in one place to a depth of several 
feet, “where the excavations « Xpose hundreds of oes. of the pure 
article, which can be made available for commercial purposes at no 
greater expense than loading it on the cars and shipping it to the 
great commercial centres, 





Ix drawing certain numbcrs of iron wire, it often becomes 


necessary, in order to continue the use of the drawing bench, to 
anneal the iron. This is done in a hermetically closed receptacle, 
so as to avoid, as much as possible, the oxidation of the metal. In 
spite of this precaution owever, the lat 
an ochraceous film, which it is necessary to remove by an acidulated 
hath. It frequently happens, however, tl 
process the metal becomes so brittle as to render its further drawing 
impossible. M. Seroz, ineer of the Société des Forues de la 
Franche Compte, has examined into this phenomenon, and finds 
that the iron becomes charged with a condensed gas. On breaking 
the wire under water in a test tube, inflammable bubbles were 
generated, which detonated in the air. The exact nature of the 

gas has not yet been decided, nor that of its direct action upon 
metal; but it is believed to be either hydrogen or carbonic 
oX. sie. : 








er becomes covered with 









mat subsequent to this 









Ir seems likely that some recent experiments by Mr. W. Skey, 
the chemist to the Geological Survey of New Zealand, may throw 
light upon that much-vexed question—the origin and constitution 
of the celebrated torbanite, or Torbane Hill miner: In prosecu 
ting some researches on the absorption of petroleum by c¢ I uy, Mr. 
Skey obtained a product that strikingly resembled the natural sub 
stance. He believes that if petroleum percolated through a bed of 
clay, the argillaceous matter would abstract certain constituents 
from the petroleum, and thus produce, if the action were not long 
continued, an ordinary bituminous shale; but if the process pro- 
ceeded until the clay were saturated, a mineral substance like tor- 
banite would be obtained. It is not that the clay merely absorbs 
mechanically some of the constituents of the petroleum, but Mr. 
Skey believes that a true chemical action is set up, and that the 
resulting substance is a combination of a hydroc 
of alumina. This conclusion corroborates the view that torbanite 
is in no sense entitled to be classed.as a coal. Mr. Skey’s result 
will be found in a paper published in a recent number of the 
Chemical News, 























MISCELLANEA. 

Tm Corporation of Kingston-on-Thames has ac cepted the offer 
of the Native Guano Company to treat the sewage of the town at 
their own expense and risk, and undertake that no nuisance shall 
ar from the process, 

THE total quantity of anthracite coal min 
1874, was 21,600,000 tor 
in one mass, this would form a solid wall 100ft. 
and nearly eleven miles in length 








lin Pennsylvania, in 
18, or over 560,000,000 of cubic feet. Placed 
gh, 100ft. wide, 
































Ir has long been a question, says t i /, whethe 
petroleum, in its crude state, was not l cheaper as an 
rt of fuel, than coal. Messrs. Vx i kewell and Co., of 
Pittsb , have beer rimenting with « view of ascertaining 
? ts, and they have vl it eminentl; tisfactory, and in the 
future will use c1 petroleum insteal of coal. It is thought that 
vearly all the Pit ills will do the . thus restoring the 
oil nd consur bulk of pre nat home. With 
thi view a petition f i bill is being circulated, and 
aimost every one is sig 
Ir is interesting to compare the state of P hundred years 
igo With Paris of to-day. In 1775 the total area of at city was 
30 millions of square metres (7410 acr now it covers a surface of 
7 li 9,266 acres). The number of streets, squares, 


78 milli ons of metres (1 
boulevards, &c., which about « cent 
increased to about threefold. In 
now there are 60,000 at least. 
years ago was 550,000, is now in ro 
be seen from this that Paris has in 
two-thirds; she has now 2000 street 


in 1775, and at tl 


y ago Wi bout 1000, has now 
70 there were 19,000 houses, 
i hich a hundred 
illions It will 


in size about 











» same time her ] 
THE following will give some 


House at Paris, which is by far the 





i new Ope Tra 
in the world, 





and shows that it covers doubl th rea of tl old Opera, which 
l rto was th rgest in Europe. The area of the principal 
theatres being :—New Opera House, Paris, 11,500 squ re metres: 
Old Opera Ho se, Paris, 5700 re metres; Theatre of St, Peters 
burg, 4700 square metres ; Theatre of M nich, 1700 square metres ; 
Theatre of Carlo Felice, Genoa, 4000 square metres; Theatre of 


Bordeaux, 3800 square metres; New Theatre at Berlin, 3400 
ire metres ; La Scala of Milan, 000 square metres ; i f 
Verseilles, 2200 square metres ; The Odeon Theatre, Paris, 1900 


quare metre 





THERE is a gas well on Wolfe Creek, about one mile from the 
turnpike lead from Mercer to utler County, which was dug in 
1838. This well was dug for salt, and abandoned as a salt well in 
consequence of a heavy tlow of gas. The parties who then owned 
it came to P itteburgh and had a large cast 
the well, with a pipe and Vaive in ¢ 
closed the valve and the salt pan works with 
all the apparatus was blown to pieces. ecently, Mr. Alfred 
Carnes, of Newcastle, has leased the we are informed 
that he is contemplating the erection of ul mill upon the 
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> means they 














prem run entirely with gas has been 
tlowi his well ever since it was di 
RI ils from ] ! lligence of far 
reat st and n the settlement of the For 
! U of a political necessity for 
rapid atic nt sanctioned steps being 
en for the tio line between the capital of 





Tokien and Amoy, on the coast opposite Formos And under an 
equal ee ee and for coal to feed their war steamers and 
transports, Li-Hung-Chang, the Viceroy of Pechihli, has obtained the 
imperial sanction to oa the re mines near a place called Rung 
Ching, in the south-west of that province, with foreign machinery. 
Already the order has been de hcad to England for the purchase 
of the necessary plant and the engagement of engineers and 
skilled 1 dnaws, 





tant discovery, if correctly represented, has lately been 
1 opening of « rich coal mine in the southern part of 
Patagonia, near Brunswick Island, in the Straits of Magellan, in 
the locality known as Captain Corey’s Ranch, near the Chilian 
colony of Punta Arenas, in latitude 55 deg. 6 min, 8, and longitude 
75 deg. 13 min. W. The property referred to has been granted 
by the Chilian Government to three French explorers, Messrs. 
Bouquet, Derue, and Suzainnecourt. Tl ere are three distinct 
beds of the coal, of which one is about 300ft. above the level of 
the sea, of a minimum thickness of about 64ft. The second is 
from 5ft. to 6ft. in thickness, and is about 17Uft. above the first. 
The third is about 130ft. above the second, with a thickness of 
léft., divided into three nearly square | yers, and separated by 
a thin strata of slate. In view of the large number of steam 
vessels annually traversing the Straits of Magellan, an unlimited 
supply of good coal in that locality is a matter of very great im 
portance. 

ALTHOUGH the stoppage of carriers in pneumatic tubes is exceed 
ingly rare, yet the possibility of its happening at all necessitates 
the discovery of a ready means for localising the position of the 
arrested carrier. The method hitherto employed has not given 
good results. It is to apply to the mouth of the pneumatic tube a 
receptacle full of compressed air of known pressure, which is 
allowed to enter the tube. The resultant pressure in the receptacle 
and the tube, as far as the arrested carrier, furnishes datum to 








estimate the carrier's distance. The distances so measured have 
not been approximately correct. M. Ch. Bontemps adopts another 
method, based on the law of the propagation of sound waves in 


pipes. He fits to the mouth of the pneumatic tube a kind of drum, 
in instrument furnished with an elastic membrane whose inflations 
automatically registered upon a_ revolving 





or depressions are 


cylinder. A diapason likewise trace upon the same cylinder, 














seconds and fractions of a second. The under part of the mem 
brane is set in motion by an explosic y that of a pistol. The 
blow raises the membrane, and its upyv is at once regis 
tered, The wave speeds onwards along be with a speed of 
BOS y s a second, and strikes wle; thence it is 
| lL back to t membrane, aud x seeond tion is registered 
It vy only remains to calculate the exact time between the two 
registers, rey it tw the time the wave takes to traverse 
1¢ distance from the s mouth to the ob h This arrange 
ment i 1 to be so « t that the possible error does not exceed 
>? metres, or t 
\ IN Hage rg ittempts have been made to destroy the 
nited Sta s Navy Department—the equivalent of our **Admi 
ralty”—by poly makir the fourth within period of eighteen 
months, The tire of the 25th January destroyed no valuable papers 


or documents. The damage to the building by water was serious, 
and will interrupt for a while the prompt transaction of official 
business, in consequence of the derangement of the files and 
records, Many papers were hurriedly removed, and will take 
patience and some little time to restore them to their original condi 
tion. The Bureaus of Navigation and Provisions and Clothing 
were more seriously disturbed than any others, and the drawing 
oftice of steam engineering did not escape. The office of detail 
was washed out, and a large number of commissions ready for 
transmission, just prepared under Senate confirmations, were inun 

dated, and will probably have to be re-written. The second 
attempt to fire the building was made in the cellar in the wood 

pile; but was immediately discovered. The third attem)t to fire 
the building was made about 5 p.m. January 28, in a room on the 
fourth floor, where the steam logs were stowed. The fire was 
fortunately discovered and extinguished before any damage occurred. 

These persistent efforts to destroy the building, and with it the 








carbon with silicate | records of seventy-five years, have caused much uneasiness, and the 


U.S. Army and Navy Journal states that every effort is being made 
by the police and detective forces to discover the incendiaries, while 
at the same time additional watchmen and details of seamen 
have been placed on duty in the department, 


























Fes. 19, 1875. 
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AIR-COMPRESSING 
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MACHINERY, 


(For description see page 126, 
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In the accompanying engraving 
we illustrate an anti-primer, 
which, judging from the excel- 
lent testimonials which it has 
received, deserves the attention 
of engineers who are troubled by 
priming. The apparatus is the 
invention of Mr. J. Stockley, of 
Hetton Fitting Offices, Sun ler- 
land, and has been applied to 
several steamers with marked 
success. 

The arrangement will be 
readily understood. A fixed 
case or pipe C D is put on the 
boiler, as shown. The steam 
from the dome enters the 
casing, as shown, and the theory 
is that the helix within C 
causes the steam to assume a 
whirling motion by which the 
water is expelled by centrifugal 
force, and falls down D into the 
boiler, while the now dry steam 
pursuing the course shown by 
the arrows, rises and escapes 
through the stop valve above. 
The action will, we think, be 
readily understood. SS are flap 
valves to prevent the water rising. 

As we have stated, this inven- 
tion appears to have given excel- 
lent results in practice, and it is 
no doubt designed on sound 
principles. 


THE SOCIETY OF ENGI- 
VEERS. 

The following is the conclusion 
of Mr. Adams’ address, continued 
from page 110 of our last issue : 

Although the past year has 
developed no startling facts in 
connection with the science of 
telegraphy, yet the general pro- 
gress made has been very satis- 
factory, both in this country and 
aienk At home we had, early 
in the year, the transfer of the 
telegraph department from their 
old quarters in Telegraph-street 
—which had become far too 
small—to the spacious rooms in 
the new Post-office buildings. 
The new battery-room is charged 
with more than 20,000 a. 
arranged systematically for the 
London and provincial circuits. 
During the year the use of the 
duplex system of telegraphy has 
largely increased, and = greatly 
improved the working where in- 
crease of business rendered its 
adeption necessary. The total 
mileage of wire at present work- 
ing on the duplex system is over 
12,000 miles, the largest circuit 
being 450 miles. An important 
fact was brought to light durin 
the repair of the Wexford an 


Dublin cable, namely, that a awe 
er 


away the hemp, whilst » sm 
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ha, in some instances to the conductor. 


ies of boring worm had eaten 
the first time the presence of these worms has heen | transfer of the system te the Post 


kind of worm had penetrated 





detected in the Irish Channel, 
although they had previously 
been met with elsewhere. To- 
wards the autumn of the yeara 
fifth Atlantic cable was success- 
fully submerged by the Great 
Eastern; the total length of 
this cable between Valentia and 
Heart’s Content is 1837 045 knots, 
A direct United States’ cable, 
manufactured by Messrs. Sie- 
mens Brothers, has also been 
laid, but, owing to faults, is not 
yet in practical working. This 
cable was laid by the new cable- 
ship Faraday, belonging to 
Messrs. Siemens, after several 
delays and reverses owing to bad 
weather. Besides the Atlantic 
cable previously referred to, 
manufactured and laid by the 
Telegraph Constructionand Main- 
tenance Company, they have laid 
cables from Jamaica to Porto 
Rico, 647 knots; from Dominico 
to Martinique, 37) knots; Madeira 
to St. Vincent, 1198 knots; Zante 
to Otranto, 187 knots; St Vin- 
cent to Pernambuco, 18444 knots ; 
Kilia to Odessa, —_ knots ; 
giving a total, including the 
Atlantic, of 6101 knots. During 
the past year telegraphic com- 
munication has been successfully 
established between Lisbon and 
Madeira, so that our telegraphic 
connections with Southern Ame- 
rica are practically complete. 
The cables of the Western Bra- 
zilian and the Montevidean com- 
panies, also the Central American, 
complete the communication with 
the River Plate on the one hand 
and Demerara on the other, 
where a cable will connect the 
West India Islands with the 
South American coast. East- 
ward a cable has been laid 
between Barcelona and Mar 
seilles, opening up a new route 
from Spain. A cable has also 
been successfully laid for the 
Black Sea Company from Odessa 
to Constantinople. The value of 
telegraphy to science was illus- 
trated in a very marked manner 
at the close of the year, when, by 
its aid, and in connection with 
the transit of Venus, the longi- 
tudes of various points of astro- 
nomical observatories, fixed espe- 
cially for the occasion, were 
precisely and definitively deter- 
mined. Before leaving the ques- 
tion of telegraphy, it may be 
interesting to notice the general 
extension which has of late years 
taken place in respect of this most 
important adjunct of science and 
commerce. The best way of 
realising what that extension 
has been will be for me to com- 
pare the past with the present 
in this connection. But little 
more than twenty years since there 


This | were 3000 miles of telegraph in Great Britain. At the time of the 
-oftice in 1870 there were in exist 
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ence 15,203 miles of telegraph line and 59,250 miles of wire. ‘There 
are at the present moment more than 20,000 miles of line, and 
upwards of 106,000 miles of wire, besides nearly 1500 miles of sub 
marine cables; while the number of instruments, which stood at 
the time of the transfer below 2000, has been increased to upwards 
of 9000. Before the transfer to the Post-office the combined com- 
panies forwarded amongst them some six millions of telegrams a 


year, and their revenue would be somewhere about half a million 
sterling. After the transfer the nnmber of messages had risen to 


eleven millions in 1871; to nearly fifteen millions in 1872; and to 
upwards of s n millions in 1873; while for the year 1874 the 
number was more than nineteen millions. The total estimated 
revenue for the year is £1,220,000, and there is every reason to 
believe that the estimate will be more than realised. Thus, the 
number of messages has been trebled in four years, and the revenue 
has been considerably more than doubled —the difference of propor- 
tion between the increase in the number of messages and the 
increase in the revenue representing the gain to the public by 
reason of the reduction made in some of the rates. 

But few interesting events in connection with our doeks and 
harbours have occurred during the year. The first week in June 
witnessed the performance of a ceremony of some importance at 
Dover by Earl Granville. It was that of formally declaring open 
for commercial purposes that portion of the harbour which for tl 
previous three years had been undergoing enlargement and deepen- 
ing, so that it should accommodate vessels of large tonnage at all 
states of the tide. This is only a portion of extensive works of a 
similar character now in course of being carried out at Dover. 
Later on in the same month the Marquis of Bute opened the new 
basin at Cardiff, which is 1000ft. in length, 500ft. in width 
has an area of twelve acres. The entrance lock is 350ft. in k 
and S0ft. in width, with wrought iron gates constructed by Sir 
W. G, Armstrong and Co. The junction lock is 370ft. long and 
120ft. wide, sufficient to enable two large vessels to pass each other 
when going in or coming out of the Kast Bute Dock. The height 
of the water over the sill of the lock ut spring tides is 35ft. Sin., 
and at neap tides 25ft. Sin. The walls, which are 50ft. high, are 
constructed of Pwllypant stone, and are 25ft. thick at the bottom, 
and 10ft. Gin, at the top. The completion of Cork Harbour as a 
haven of refuge is rapidly being carried into execution, When 
finished this will be one of the most secure harbours in the world, 
both to run into in hard weather and as a position of safety 
during time of war. Daunt’s Rock, which forms a serious obstrue- 
tion to the navigation between Kinsale Head and the entrance to 
Cork Harbour, will be removed by blowing uv by the Royal 
Engineer Department. Ports Camden and Carlisle, on either 
tlank of the entrance to Cork Harbour, and the fort on Spike 
Island, in the centre of the haven, are being equipped with heavy 
artillery, ranging from $5-ton to 12)-ten guns. 

The most recent of our m n improvements—the Chelsea 
Embankment—has been completed, and was opened in June last. 
The embankment is a continuation of the roadway from the 
Chelsea Suspension Bridge to the old wooden bridge at Dattersea. 
Originally there was no intention to build an embankment at this 
point, for at the outset of the main drainage scheme it was pro 
posed that the sewerage of t! estern districts of London, having 
been deodorised, should run into the Thames near to Cremorne 
Gardens. To thi er, the inhabitants of Chelsea and 1 
tersea not unnatur: } nd it was l 
that the w ried down to Bar 
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abandoned in favour of the prese: tubank 

runs the main sews The work of the Chelsea Embankment was 
commence in August, IS71, from the designs of Sir W.b 

» % engineer to the Metropolitan Board of wks, 

embankment w faced with hocamor-dressed granite, and the 
parapet is rougher in design holder in outline than at the other 
embankments, The sewer, which is enclosed in concrete anid ¢ 
“yuns considerably bel level of low-water mark. The of 
the wall has been so 1 as to make the river channel of an 
average width of 70oft id this has enabled a roadway 7TOft. wide 
to be made througho We have now an almost continuous river 
embankment and rand a-half miles in length from 
Battersea Brid the only break in the continuity 
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imber structure i vo places, by throwing four of the prescit 
spans into two, Tl videning will be effected wt the centre and at 
iw point near the Chelsea endof the bridge. The central opening will 
he 75ft. wide, an end opening T60ft, In each case one pier will 
be removed and two spaus thrown into one. The present timber 
longitudinal road bearers are to be borne upon a serious of wrought 


iron cross girders, carried at their ends a trussed framing of 
timber and iron “ft. long and L2ft. deep. These trusses will be 
placed outside the haudrail of the bridge, and each of their ends 
will be supported on pier composed of a group of three piles. 
The piers will be connected by diagonal vertical bracing, and will 
be surrounded at the footings with concrete to give them stability. 
These alterations will greatly improve the navigation of the river 
ut this point, and will moreover strengthen the old bridge, which 
has stood the vicissitudes of weather and the contingencies of 
river trafic for 103 years, it having been opened for public traftic 
towards the close of the year 1771. 

When noticing the opening of the Chelsea Embankment, I re- 
ferred to the sewer which had been constructed beneath it along 
its entire length. This sewer is directly connected with a fine 
building. now fast approaching corupletion, which is situated in 
the Grosvenor-road, Pimlico, near the foot of the London, Chatham, 
and Dover Railway bridge. s building is the main draina 
western pumping station, and the machinery it is to contain will 
lift the sewage froni the sewer under the Chelsea Embankment to 
one at a higher level, through which it will flow by gravitation to 
Abbey Mills, where it will again be lifted into the high-level sewer, 
and finally discharged at Barking. The pumping station owes its 

‘ » fact that in arranging the levels of the main drainage 
for the diversion of the sewage of London from the Thames, a 
lifliculty presented itself which at one time threatened to sever 
Hammersmith, Fulham, Kensington, Brompton, and Chelsea from 
any connection with the main drainage system, as the intercepting 
sewers necessarily rise gradually from their outfall east of London 
towards the west, and if continued with the same gradient, would 
be raised above the ground and cease to drain it. For these 
reasous it was determined to treat the western district, an area of 
twenty-one and a half square miles, also as a separate drainage 
area, connecting it with the main drainage by means of this 
western pumping station. The works, which are of a very elabo- 
rate character, have been entrusted to Mr. Webster, the contractor 
for the Chelsea and other embankments, the contract being 
£126,055 for the buildings, and £56,789 for the engines, boilers, 
and machinery, The whole of the western sewage, by means of 
the inte rcepting sewer under the Chelsea Embankment, is con- 
nected with this pumping station, and runs into its wells, which 
are 50ft. below its level; and the station will afford sufficient 
ruins power to lift the sewage and part of the rainfall contri- 
outed by the district to the requisite height of 22ft., at the esti- 
mated rate of 38,000 gallons per minute. By this means it will 
pass into the eastern intercepting sewers to Abbey Mills, where it 
will be again lifted and carried to the outfall at Barking. The 
works have so far progressed that the boilers and portions of the 
engines are in their places, and the chimney shaft has been com- 
pleted. The shaft is 200ft. in height, and presents a handsome 




















appearance. The main building, which has a frontage of 120ft., 
faces the Grosvenor-rogd, and is 71ft. from the ground to the 
ridge of the roof, It is now neatly roofed in, and is a very neat 





structure, composed of Suffolk bricks with Portland facings. The 
chimney shaft is 21ft. square at its base, and contains a chimney 
with an internal diameter of 7ft. There is a stone staircase sur- 
rounding the inner chimney from the basement to its summit. 
The pumping engines, of which there are to be four, are by Boulton 
and Watt, and are of 1500 indicated horse-power collectively. 
There is also an auxiliary engine of 120-horse power, with boilers 
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colours at the time it was exhibited. It appears, however, capable 
of a very high development, and of rendering material aid to art, 
both in an wsthetic and economical point of view, as it admits of 


| any number of colours being printed at one impression, instead of 


in a separate house, which are for use in case of accident to the | 


main engines, 
June next. 
Science is ever progressive, and it would be strange if a year 
passed without some new developments in the science of engineer- 
ing. Several mechanical and other inventions have been introduced 
to public notice during the past twelve months, some of which are 
of sufficient practical importanoe to justify me in bringing them 
under your notice. Foremost amongst these, perhaps, is the air 
compressing machine invented by Mr. Sturgeon, with which 
increased speed, and consequently work, are obtained with a reduc- 
tion of size. The apparatus consists of a pair of cylinders, one for 
steam and the other for compressing the air, the air receiver being 
placed between them. The inlet valves are placed in the centre of 
the cylinder covers, and they open and close alternately at the 
commencement of each stroke, irrespective of speed, The piston 
rod passes through the boss of the valve, which also contains the 


| stufting box, and the rod draws the valve with it to the extent 








necessary for the passage of the air, which extent is defined by a 
stop. The valve is opened regularly at every stroke, and does not 
depend upon a vacuum being formed in the cylinder to open it. 
The delivery valves consist of a number of small valves fitted in 
the cylinder covers, which are made hollow and serve as air 
chambers. The air cylinder is placed in a tank of water which 
absorbs the heat generated in compressing the air, and which may 
afterwards be used for feeding the boiler. The apparatus is fitted 
with a regulator which can be set for the required working pressure, 
and which acts upon the slide valve of the engine, so as to vary its 
speed in order to keep the pressure of air equal, as its rate of con- 
sumption varies, and to stop the machine when the consumption 
of air ce the whole acting automatically. The apparatus is 
compactly arranged and presents a marked advance upon previous 
systems of air-compressing machinery, It is moreover economical 
in first cost, and, so far as Iam aware, in working also, two condi 
tions which will go far to render it a success, 

Two rock drills next claim attention, on account of their perfect 
action. One is the Ingersoll rock drill, which, having earned a 
good reputation in the United States, has been introduced here 
and promises well. This drill has a piston which is moved in its 
cylinder either by compressed air or steam. The piston has a 
rotary motion, which is imparted to the drill by means of a spiral 
rod connecting it with the piston. The drill thus has a reciprocat- 
ing anda rotary motion, the drill bit making one revolution in 
twelve strokes or blows, and the working speed being from 400 to 
800 blows per minute. By an ingenious valve arrangement the 
direction of the steam is changed so that a steam cushion is 
formed, which prevents the piston striking the end of the cylinder. 
The drill piece alone receives the shock of impact, the remainder 
f the machine being preserved from the effects of concussion. 
tis drill has been adopted at the new harbour works, St. Heliers, 
where, owing to the extreme hardness of the rock, pre 
drills had failed. The second drill is, perhaps, the most 
simple of its kind ever invented. It was designed by Mr. 
Darlington, and consists of two main parts only. The cylinder 
and cover form the fixed part, and the piston and rod, which ar 
forged solid, form the moving part. The rotation of the boring 
tool is obtained by a rifled bar, which is fitted with a ratchet 
wheel recessed into the cylinder cover. A nut is fixed in the 
piston, the threads of which fit the grooves of the spiral bar. fh 
the forward stroke the piston turns the rifled bar in the direction 
in which it is free to move, but in the return stroke the piston is 
turned by the bar, the ratchet being prevented by detents from 
moving backw: Mr. Darlington has no automatic arrange- 
ment for advancing the drill, as he considers that the man working 
the machine may 2s well turn the advancing handle as not. If he 
turns it faster than the hole is advanced the machine stops ; if 
slower, the piston strikes the front gland and at once calls 
attention to the fact. It is very well to observe the utmost 
simplicity in designing a machine, but I am by no means sure that 
in dispensing with the automatic feed, found so useful in other 
drills, the inventor is not sacrificing an important mechanical 
feature without obtaining its equivalent. 

An invention which has the merit of being based on sound engi- 
necring principles has been perfected by Mr. imer Clark in con- 
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june with Mr. John Standfield. This is a new system of 
floating deck upon the tubular principle, which occupies an inter- 
Thi position between the stone graving dock and the hydraulic 


lift k of Mr. Edwin Clark. The bottom or platform of the dock 
consists of a series of tubes varying in Jength and diameter with 
the size of the dock, The sides are composed of a number of iron 
cylinders connected vertically to each outside tube of the platform. 
These cylinders are spaced several fect apart, so that the air cireu- 
lates between them and quickens the drying of paint on vessels 
under repair. Along the top of each row of vertical tubes is a plat- 
form or gangway for the workmen. ‘The platform tubes are carried 
in cross gird and are divided into water-tight compartments 
with connections, and communicating with the submerging appa- 
ratus, The vertical cylinders are also similarly divided, but are 
hermetically sealed, so that the dock cannot possibly be submerged 
below a certain definite depth. The engines are placed in one of 
the vertical tubes on each side of the dock, and there is a valve 
house on each gangway. In order to submerge the dock a series of 
valves, placed on the underside of the main platform tubes, are 
opened from the valve house, water being admitted through them 
into the tubes. At the same time another set of valves on the top 
of the tubes is opened, and through these the air escapes. The 
dock having been sunk and the vessel to be raised brought over it, 
air is forced, under compression, into the tubes through the upper 
valves, displacing the water which is forced out through the lower 
valves. Buoyancy being thus gradually imparted to the dock, it is 
slowly and uniformly raised under the v When the dock and 
ship are fully raised the bottom valves are closed and the dock re- 
mains afloat, with the vessel upon its platform, and without any 
dependence upon the air-valves for maintaining its power of flota- 
tion. The ehodied form in the members of this dock affords the 
maximum resistance to pressure, the ordinary square form hitherto 
employed being liable either to collapse or to burst. The whole of 
the tubes and cylinders in Clark’s dock are of course well braced 
and connected, so that they present a proper resistance to either 
internal or external pressure. 

Just at the close of the last International Exhibition a novel and 
highly interesting process of colour printing without blocks or 
stones, and with colours which were not ink, was shown there in 
operation by Messrs. J. M. Johnson and Sons. The colours are 
first moulded into blocks about Gin. square, by 2in. thick, and the 
blocks are afterwards cut up by a band saw, or rather wire, into 
cakes hin. thick. The pattern required to be produced in colour is 
then cut out of the cake, a thin brass templet being placed upon 
it, and a fine wire fret saw run round it. In this way the shape of 
each colour is produced, and when all the patterns are cut out 
they are fitted together—just as a child’s toy puzzle is—within an 
iron frame. The application of a gentle warmth causes all the 
edges to unite and the mass to consolidate, Here then is a picture 
in plain colours, which is taken to a specially constructed printing 
press, where impressions are taken upon paper moistened with 
turpentine, or any other solvent of colour. As the block becomes 
reduced in thickness by being printed from, it is automatically 
raised within its frame until only a thin layer remains, each jin. 
block giving about 8000 printings. The leavings of colour are 
scraped from the — and are afterwards melted down, stirred 
together and moulded, producing an admirable colour for printi 
marble paper from. This interesting invention, which is terme 
the polychrome-printing process, was only carried on in ground 














The pumping station is expected to be finished by | 





requiring a single printing and a separate block or stone for every 
colour or shade. 

The category of novelties in science and art for the past year 
would be incomplete were I to omit a reference to one which is 
now in course of production at the Royal Gun Factories, Wool 
wich, the manufacture of which was commenced last year. I 
allude to the 8l-ton gun, which, having regard to the weight of 
metal in the several parts, is one of the most remarkable produc 
tions in wrought iron of modern times. This weapon is being 
constructed on the same principle—the Fraser—as the 35-ton gun 
and others of its class, the various coils being similarly disposed 
around the steel tube. When finished it will be the largest wrought 
iron gun in the world, and will in all probability only be the first of 
several, as it is intended that it shall form part of the armament of 
the Intlexible; her other guns are to be of the same size, or possibly 
even larger. The 81-ton gun will be 26ft. Sin. long, 6ft. outside 
diameter at the breech end, stepped and tapered down to 2ft. lin. 
at the muzzle. The bore will be 24ft. in length, with a final 
diameter of 16in. It will have a slightly smaller diameter at tirst 
for experiment, and will after experiment be re-bored. The rifling 
will probably consist of twelve grooves ‘Zin. deep and 1‘din. wide, 
with an increasing twist. The gun charge will be 5001b. of powder 
and a projectile weighing 1650 1b.; a range of seven miles is antici 
pated, and a duty equal to penetrating a 24in. armour-plate at a 
range of one mile is expected. The gun consists of a steel tube, 
which weighed 165 tons as a forging, and five wrought iron coils, 
the largest of which—the trunnion coil—weighed more than 
50 tons as a forging, and was made froma bar 200ft. in length. In 
dealing with such enormous masses of metal as these, several 
alterations had to be made in the plant and machinery at the 
Royal Gun Factories. 





















The coils are welded on end in a rever 
beratory furnace having a cubical capacity of nearly 2000ft. The 
reheating furnaces have been specially arranged, as have also the 
hot oil bath and furnace in which the steel tube is tempered, whilst 
a pair of tongs GOft. long, and weighing 35 tons, had to be made 
for handling the breech coils. This enormous gun is expected to 
be finished about June next. 

Such then, gentlemen, are some of the most prominent land 
marks which denote the material progress of science and art during 
the past year. It is only when we contrast the present condition 
of things with that which obtained fifty years since, or even less, 
that this progress will stand out as truly marvellous, for, so accus 
tomed are we to the extraordinary results which constantly arise 
from the subjugation of matter by mind, from the conquest of the 
material universe by the world of will, that new developments, 
new combinations, and new applications cease to be surprising, 
although they may be fraught with ultimate consequences of great 
magnitude and importance, So irrepressible is the progress of the 
age, so inevitable is improvement, where improvement appears 
least probable and hardly possible, that no startling discovery, no 
newly developed principle has a chance of becoming more than : 
nine days’ wonder. So rapidly do events follow each other, that 
the marvel of to-day becomes the fact of to-morrow, and fortunate 
is he to whom the credit of having forged one sound link in the 
chain of progress is due, if he be consigned to past history instead 
of to mere oblivion, Gentlemen, it may seem trivial to tell you 
that we are living in a fretful, restless, anxious, driving age, and 
yet you will all admit that it is true, and few will deny that it is 
our high state of civilisation which causes this. And the further 
we extend and push progress the greater becomes our apparent 
unrest, But this fretfulness, this restlessness, this anxiety which 
pervades society, overlies much of individual calm, quiet, and 
peace. It is the rapid methods of transport devised both for our 
persons and our thouglits that give this semblance of disquiet to our 
lives. Itis not that we are wearing ourselves out, and bringing 
ourselves to premature graves because we decline to move at the 
snail's pace of the previous generation. We are healthier, wealthier, 
and wiser than were our fathers. The death rate, the commercial 
status of the country, and the advanced views and enlightened 
public measures, prove these things. And this health, this wealth, 
this wisilom, are begotten or fostered by the profession which we 
represent. That this is no fanciful theory, no presumptuous 
‘tion, our sanitary improvements, our labour-saving appli 
ances, our facilities for interchange of thought and matter bear 
witness. We have inaugurated a new condition of things, and 
have not yet become quite accustomed to it. That condition is not 
yet perfected. When it shall be, when our vast systems of com 
munication and intercommunication shall have all been linked up 
together, and have grown into good working order ; when we shall 
have completed that web of wire with which we are fast encasing 
this earth of ours; when, by ceasing to evade or misinterpret the 
laws of nature, plague, pestilence, and famine shall have been all 
but overcome; then we shall find our hurryings, our unnatural 
anxieties at av end, and that condition which we vaguely define as 
one of rest will be more nearly attained. It will not be the rest of 
inactivity, but that of peaceful harmonious working. It is to this 
end our daily toil is directed, no matter what our individual aims 
may be, and it is this end that our work leads us eventually to 
hope for. Let us, then, each and every one, keep this end well 
and patiently in view ; it will dignify every degree of labour, it 
will ennoble every effort to assist in progressive development, anid 
it will strengthen, consolidate, and elevate the profession of which 
we are members, and which has rapidly grown into an importance 
second to that of none other, inasmuch as it is ever called upon to 
give practical effect to the theories and conceptions of the highest 
intelligences throughout the world 


















































THE Iron TrRADE.—Messrs. Wm. Bird and Co., in their last 
report, state that the decline in prices, foreshadowed in their 
annual report, progresses in every direction, and even the 
serious and important **lockout” in South Wales fails to enliven 
the languishing demand. Pig iron quotations fluctuate greatly, 
but present rates representa fall since the commencement of the 
year of about 3s, per ton on Scotch, and about 2s, per ton on Cleve 
land, and 7s, 6d, per ton on hematite qualities. Rails are quoted 
5s. to 10s. per ton lower, and manufactured iron, except for special 
brands, may be taken at 5s. per ton lower in Wales, 10s, to 15s, 
per ton lower in the North of England, and outside Staffordshire 
brands of bar iron are offered 30s. to 40s, per ton under list prices. 
Some large requirements for cast iron pipes have been given out 
and also considerable quantities of girder and channel iron, mostly 
for Belgian make, and tenders are solicited for.engines and rolling 
stock for home lines and rails for India, but notwithstanding lower 
rates, and the tendency in favour of buyers, trade is very quiet, and 
orders for general descriptions of iron are scarce. To encourage 
consumption and secure markets now open to many competitive 
sources of supply, a lowscale of prices is necessary, and assurances 
of the impossibility of lowering prices while raw material is so dear 
do not convince buyers, who have known good and prosperous times 
at far lower prices than those now current. The endeavour 
to economise production by reducing wages to the level of 
former times does not look promising. Other countries have 
meantime completed large iron-making establishments for which 
they have to seek work, and if British iron is to overcome 
their competition, the question of cheapening production must ex- 
tend beyond the sphere of wages. If it betrue of more than one 
industrial centre that raw material—notably iron ore—can be ob- 
tained from a distance cheaper than by raising the ironstone con- 
tiguous to the furnaces originally built for its use, then the situa- 
tion of many old works and furnaces would appear ill adapted for 
the altered conditions of trade. It saves trouble to throw all 
the blame of the collapse of trade on the cost of the various 
labour processes, but up to the present it is very evident that, even 
if wages were reduced to or below the standard of 1871, trade 
would still remain stagnant awhile, 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our corre- 
spondents. ) 
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INDIAN CIVIL ENGINEERS, 

Sir,—A short time ago we read in your columns the unsatis- 
factory result of an attempt to improve the service in the Public 
Works Department of India. A distinguished member of this 
service, Who is now home on furlough, gave us information to the 
follé6wing effect: As a profession, civil engineering in India is a 
first-rate employment, and the engineers are looked upon as an 
honourable and educated community; but there are some very 
serious grievances which its members have to submit to, and of 
which we are perfectly ignorant till we arrive on our field of work. 
The service is attractive, and the pay and pension granted after a 
‘tain number of years seem good. However, the salary we 
ive is merely equivalent to half its amount at home; thirty 
years of actual work must be performed before we can retire with 
a good service pension; which with the six years of furlough during 
that period, brings us, worn out by a tropical clime, to the 
advanced age of sixty. At the present slow rate of promotion the 
best part of a man’s life is past before he is able to settle in married 
life (that is to say, if he is solely dependent upon the emoluments 
of the service); having done so, he finds his wife is unable to 
continue for any length of time at a hot station without loss of 
health, and a visit home from time to time is absolutely necessary. 
The children of Europeans, as is well known, cannot be brought to 
manhood under an Indian sun. They must be sent home for 
health and education. All this incurs heavy expense. But the 
greatest objection lies in the long service for pension. 

These grievances are felt all the more when we compare our 
service with that of the Indian Civil Service. The entrance com- 
petitive examination for the LC.S. is certainly harder than that 
for Cooper’s-hill; but there are and have been students here who 
were within a few marks of being successful for the I.C.S., yet did 
not head the list in competing for this college. The successful 
civilian has the expense of his two years’ course greatly defrayed by 
Government; while the future engineer has an expensive and 
highly finished three years’ course to undergo. From these facts 
it is not easily gathered why there should be such a marked infe- 
riority in the engineering services; the pay, pension, and duration 
of service of the civilian are vastly superior to those of the 
engineer. 

To this unsatisfactory state of affairs is undoubtedly due the 
rapid numerical decrease of candidates for Cooper’s-hill; and, 
should the same rate of decrease continue, in three years there will 
scarcely be the necessary fifty to fill the college at the annual 
examination. If such were to be the case, would it not tend to 
lower the efficiency of a service of such extreme importance? It 
can only be remedied by some immediate improvement in the pay 
und the pension service, which we sincerely hope is forthcoming. 

February 15th. Coorer’s HILL STUDENTS. 














THE LIERNUR SYSTEM. 

Sir,—I see in your issue of 29th ultimo a report by Mr. Busch 
upon the Liernur system. It was copied into your columns from : 
Liverpool paper, the Daily Post. 

It was unfortunate that my letter in reply to Mr. Busch was 
unknown to you, as in fairness you would have quoted it in answer. 

I am prepared to prove by overwhelming official and independent 
evidence that every sentence of Mr. Busch’s letter from beginning 
to end is either erroneous or conveys a wrong impression. To do this, 
however, would take up the greatest part of your paper, and, 
therefore, I think it right to select one ortwo of the most prominent 
points to begin with, upon which I challenge Mr, Busch to reply. 
I wish to pin him to the points in question, as they affect his re- 
putation for veracity, and unless he can clear himself from the 
charges, discredit everything he puts forward. I shall send a copy 
of this letter to him, and challenge him to produce his proofs, 
which, if his statements have the slightest foundation, he will have 
no difficulty in doing. 

The first charges I make against Mr. Busch are that, although he 
begins by stating that he had made personal and most careful 
and conscientious inquiries, he made no such careful and conscien- 
tious inquiries, and that in his whole report he produces not one 
tittle of official evidence or authority for any of his statements. 
Any one has only to read the report critically to ascertain this. 
The gravity of the case is increased by the fact that in the begin- 
ning Mr. Busch infers in the most distinct manner that he had 
such authority for his statements. He says distinctly that the 
otiicials gave him every facility, and then he goes on to mention 
some names of officials, as if these gentlemen had given him unfa- 
vourable information. 

Now, the first he names is the Mayor of Amsterdam. Did he give 
him the information?’ All I can say is that the Mayor's signature 
is appended to official corporation minutes, speaking of the system 
in terms of unqualified praise. 

The second name he mentions is S. Heynsius, the alderman and 
chief of the Public Works Department at Amsterdam. This gen- 
tleman is the highest authority upon the subject of Mr. Busch’s 
inquiries. Now I challenge Mr. Busch to say how many minutes 
indeed, I might ask, how many seconds—was he in that gentleman's 
company? Did he get any unfavourable information from him? 
Actions speak better than words, and the alderman, who is a large 
house owner, has put the system into these, and both he and his 
tenants, in a public declaration, state they desire nothing better. 
Further, he is now extending the system rapidly in the most 
fashionable quarters—and why’? Because the inhabitants have 
petitioned for it. If that is not enough, let me just add that I 
telegraphed to him when Mr. Busch’s report appeared, and he tele- 
graphed back that he had given no unfavourable information to Mr. 
Busch. Such a telegram must have received the official sanction 
of the Mayor before it was sent. 

Next he names Mr. Kalff, the Director of Public Works. Does 
this gentleman support Mr. Busch’s views? Let his official report 
to the council in 1874 reply. In it he says that never in the his- 
tory of applied science has any invention been so perfected in so 
short a time as in the case of the Liernur system, and he recom- 
mends its extension to all the best parts of the town, Xc., includ- 
ing, I think, about 150,000 inhabitants. 

Now, these three gentlemen are the principal officials at Am- 
sterdam, and I challenge Mr. Busch to make’ them responsible for 
any of the statements he made. It is easy to refer to them. 

Furthermore, I assert that in Leyden, the other place Mr. Busch 
visited to make his ‘‘complete and conscientious inquiries,” he 
neither visited the authorities, nor applied to them in any way for 
any official information. I have letters from them saying this. 

I call upon Mr. Busch to explain, if he can, how he calls his 
report a most careful and conscientious one, and yet never got re- 
liable and authenticated official evidence, which he can boldly refer 
to, from the principal officials at either place? 

The enly other names he mentions I will refer to hereafter ; but 
before doing so wish to give an example of the utter unreliability 
of anything he says. I will take some of his statements about 
Leyden as an instance. He says that the system there serves only 
500 people, that the closets are simply unbearable, the central 
station a pest house, and that the main pipes had been so often out 
of order that they had had to be taken up five or six times in the 
last three years. 

I pass the fact of his calling the number of people 500 instead of 
1200, though how a man can form a judgment of the financial side 
with a false divisor I am at a lossto tell. With regard tothe other 
points, however, it is fortunate that we have so much reliable 
English information. I refer to the reports of the Southport town 
council deputation, the Southport News commissioner, the Man- 
chester suburban deputation (whose chairman’s letter in your issue 
of last week gives the very reverse of the tale of Mr, Busch), andI 














can, if necessary, give several other as yet unpublished references, 
All these contradict Mr. Busch without qualification. 

I do not do more than refer to the voluminous evidence of 
foreign commissioners upon the subject, and to the municipal 
evidence, in at least five reports, all dead against Mr. Busch, But 


I must give the telegram to me from the secretary of the city of | 


Leyden in answer to mine, detailing Mr. Busch’scharges. It was 
** All the assertions of Busch concerning Liernur’s system, Leyden, 
are entirely false.—Kist, secretary.” 

I may add to this the statement of Dr. Lyon Playfair to the 
Social Science Congress, Glasgow, that he had written the professors 
of the celebrated university. at Leydon, and received for an answer 
that the system gave perfect satisfaction. An evidence of this is 
that all the professors and the principal inhabitants of the town 
have petitioned for its extension to the whole town, to the exclusion 
of all other systems. 

The evidence of the English commissioners is that the closets 
were more inoffensive than the ordinary English water-closet, and 
that the central station was quite inoffensive. Mr. Busch may 
answer that they were not there when he was, and therefore his 
remark must remain in the light of the discredit the evidence I 
allude to throws upon any thing he says. 

Tue taking up of the main pipe five or six times during the last 
three years is not a statement of « matter of opinion, but of fact. 
It is officially denied. Now I challenge Mr. Busch to produce his 
authority, chapter and verse. 

The other persons referred to, whom I! promise d to spe ak 
about are, Professor Gunning—-whom I only know by his 
favourable official reports upon the Liernur manure to 
Provincial Government, in which he states its results to be better 
than those from gi 





lanho 


lately met his downfall under peculiar circumstances, owing to his | 


conduct in connection with the Liernur system. 
There are many other points in Mr. Busch’s report that call for 
comment, but the above must suffice for a first instalment. 
ADAM Scott. 


ndon, Feb, 16th. 


esham House, L 
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THE TODMORDEN EXPLOSION, 

Sir, 
which I findin THe ENGINEER of the 5th January, containing the 
fullreport by Mr. Waugh, engineer to the Yorkshire Boiler Insurance 
and Steam Users’ Company, of his investigation into the cause. 
Now I wish to point out an incomplete ness in the investigation 
which is of considerable import nce. There seems to be no doubt 
whatever about the fact of the extensive corrosion of the plates of 
the exploded boiler. When, however, we search the report for 
evidence of the cause of the corrosion we are left in profound 
ignorance as to what it may have been. In one sentence in the 
report Mr. Waugh says, **To what must we 
deterioration of the plates? Undoubtedly to the water with whic 
at one time or another the boilers have been fed.” And in the very 
next sentence he says, ‘On testing a sample of the water from 
the canal from which the feed was obtained, it was found to con- 
tain nothing of « corrosive nature. On the contrary, the test 
showed the water to be of excellent quality for the purype se,” 


} 


h 











Thus, after quoting the report of Mr. Rimmington, the public 

analyst forthe borough of Bradford, whom Mr. Waugh had ap 

pointed to make the analysis, with the result just stated, he says, 
te 


**There can be no doubt that the presence of canker water in the |} 


1 to its introduction into the boilers, and that such has 
‘ipient cause of the disaster.” 






special point to which I wish to call attention is the 
strange fact that whilst the cause of corrosion of the plates is so 
confidently attributed to ‘canker water,” there is not thre nut 


the whole report any proof or evidence of any kind whatever that 
‘‘canker water” is ever present in the water of the canal whence 
the feed is drawn, Every one will sce that it is very desirable to 


know the cause of such rapid corrosion as was shown to have taken | 


place in this case, because, if the cause cannot be ascertained, it 
will be difficult to provide a remedy, The absence of evidence on 
this point constitutes the missing link in the cause of the Tod 
morden boiler explosion. 

There is one more statement in the report on which I wish t 
say a few words. Referring to the ty valves, Hopkinson’s, with 










which the explode d boiler and the two adjoining ones were pro 
vided, Mr. Waugh says, **a very erroneous impression is enter- 
tained by many engine tenters and firemen, and also by some boiler 
owners, that it is impossible for a boiler to explode which is 
equipped with one of Hopkinson’s safety valves.” Now I know 


something of engine tenters, but I have never met with one who 
entertained such an absurd notion as is » attributed to them. 
When a valve has been set to blow off at GOTb) or SOLb, per inch 
pressure, as the case may be, and the boiler has been reduced in 
strength by corrosion from its original condition to a strength less 
than the blow-off pressure of the valve, how is it possible that any 








person Can suppose that the safety valvec an prevent an explosion 7f 
Such a statement may pass unchallenged before the ordinary reader, | 


whose knowledge of steam boilers is limited to the name, but not 
before any one who has had any experience whatever about steam 
boilers. AN ENGINE TENTER., 

tastrick, Feb, 15, - 

RAILWAY TIRES. 

Sir,—In looking over THE ENGINEER of 12th inst., I find a 
section of a railway wheel of the disc type. I beg to say for the 
information of your correspondent that in 1870 1 myself brought 


out a wheel of the same class for which your correspondent claims | 


originality, the drawings of such wheel I have in my possession at 
the present time. 
two objections. In the first place, he will find the nut, or bolt end 
project beyond the face of the tire. This is a great objection, «sin 
many instances he will find the face of the wheel so close to the 
frame of the carriage that there would be danger of their being 
broken off or the framing of the carriage seriously damaged. In 
the second place he will find that the tire is entirely dependent 
upon the small dovetail, as shown in the section submitted. This, 
in my opinion, is not sufficiently rigid to hold the tire, particularly 
on lines that have sharp curves to contend with. In the wheel 
that I have designed the tire is so arranged that the whole of the 
bolts or rivets will pass through the tire so as to prevent it coming 
loose on the disc, I have also an improved clip or fastening, which 
dispenses with bolts or rivets to secure the tires to the rims of the 
wheels. I have also the design of a wheel of the Mansell type, but 
in my opinion a decided improvement. The whole of these have 
not been as yet submitted to the railway public. I am quite of 
opinion with your correspondent that it is time the old fashioned 
and destructive system of riveting was dispensed with. Having 
been upwards of thirty-five years more or less engaged in railway 








wheel making, I can say, and that without fear, that there have | 


been more tires broken through the rivet holes than any other 
cause yet known. S. A. 
Darlington, Feb. 15. 


PATENT LAW REFORM. 

S1r,—The question of a reformed patent law is of such infinite 
importance in its bearings on the manufactures of the country, and 
it is so desirable that when a change is once made it should be made 
once for all, that I venture to ask you to allow me to bring forward 
in your columns a few considerations which seem hardly to have 
received the attention they deserve in the admirable speech of the 
Lord Chancellor on Friday night. 

That masterly and lucid exposition of the past history and present 
practice of our existing patent system had the natural effect of 
predisposing its first critics to a favourable view of the bill which 
it introduced. 

The Z'imes,in an able article on the subject, begins with an 
expression of strong commendation, yet concludes with a very 
serious doubt as to the permanent and beneficial working of the 





the j 


Mr. Van Niftrik, the city engineer, and | 
Mr. Tindal, formerly the alderman and chief of public works, who | 


Your notice of the recent boiler explosion at Todmorden, | 


attribute this serious | 


to 


In the section submitted to the public there are | 


measure. The same doubt will, I believe, be felt by the majority 
of those most nearly affected by the laws under revision. 

The organic change which the bill would effect would be in the 
establishment of an examination of specifications prior to the 
granting of a patent. As to the appointment of additional com- 
missioners, the power of such appoimtment has existed for the last 
twenty-two years, since the Patent Law Amendment Act of 1852, 
but it has never been acted on, It is true that in 1868 the 
Commissioners of Patents wrote to the Royal Society, the 
Chemical Society, and the Institute of Mechanical Engineer:, 
asking these three bodies to nominate respectively a physicist, a 
chemist, and an engineer, to act as assistant commissioners without 
salary. The proposal was received literally with derision, and the 
answer was in every case a refusal to ask any scientific man to 
devote his labour to the public good for nothing. Looking at these 
facts, I cannot help believing that, should this part of the bill 
become law, it will never come into practical effect. Most of the 
other provisions —- the compulsory licence, the abolition of the 
double specification, the facility for amending a specification, o1 
annulling a patent, the alteration in the rules by which patents are 
| granted to foreign inventions—these are all real reforms, and 

will be welcomed hy all who have at heart the real good of the 

inventor. 
| It is in the examination that the real gist of the new scheme lies. 
| Here the fundamental alteration will be made, if anywhe re. Now 
| in the face of a ve ry considerable body of ophion favourable to a 
| preliminary examination, it requires some courage to condemn the 
| whole idea fallacious, however attractive it may appear. 
Were an absolutely correct and exhaustive examination possible, 
| if any body of men could decide as an absolute fact that this in 
vention is new, that old; such an investigation by 
would be invaluable. Anything short of this would be generally 
useless, often mischievous. I will endeavour to show, with all 
possible brevity, that a good examination, if possible, would be of 
| little utility, that a good examination is hardly possible with any 
| staff, :nd that any examination worthy of the name is utterly 
| impracticable with Lord Cairns’ proposed staf. 
| All that the examination proposes to do is to stifle useless 
| patents. Most of these die of themselves in six months, and to 
| keep a board of examiners to execute them would be—as has been 
| remarked—to convene a coroner's jury to sit on a still-born child. 
The patents that are objectionable would in most cases pass the 
| board H the y are generally new, if not important, and hence their 
| power of mischief—and we should be no better off than before. Then 

it would happen over and over again that conscientious examiners 

would have to refuse protection to most meritorious inventions, It 
| has been well remarked that Watt would have stood a poor chance 
of a patent for so trifling an improvement as his condenser— merely 
adding a second chamber to do what had been done in the cylinder. 
Yet this trifling addition gave us the steam engine. Again, I make 
bold to say that an examination which would have stopped th 
| grant of a patent to Bessemer or Nasmyth, and there by prevent d 
| the introduction of the steam hammer, or of the Bessemer process 
for making steel, would have done intinite injury to the arts; y: 
there exist specifications which might have seriously interfered 
| with either of those grants. I do not speak of such an examination 
it after which the Prussian Patent-office refused protection te 
Dr. Siemens—on the ground that the Crusaders baked their bread 
in ovens heated by a tire afterwards withdrawn—but of the bes 
ble examination that can be carried out. 
the possibility of a genuine examination, the best instance 

» have of the practical working of the plan is afforded by America 
where they have a simply enormous st yet every day patents 
are granted for old inventions. It, however, seems to me that Lord 
Cairns himself admitted the impracticability of an examinati 
when he said, speaking of international patent law, that it would 
be impossible to show that an invention ** was not only new in thi 
country, but new in all other parts of the world.” Yet if the 
vention is not thus absolutely new, it is an importation, and no fit 
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subject for a patent, as the examiners ought to aiscover, 
And in fine, how can four examiners pass a hundred patents 
| week? Allowing each examiner a month's holiday, L the usual 
Saturday half-holiday, he would have just four patents per diet 
| to examine. One of these might perhaps be disposed 
minutes, as obviously old. A second he might fancy he rece 
j and perhaps he might trace it out in an old book in the 
Museum. The other two he would be um to invalidate 
| could he say as1 in the rest of his working day of he 
1 I believe I speak witl hounds when I say that tl seventy 
| American examiners would be too few for our worl sthe Amen 
j} can Commissioner says they are for his. The duties of referees 
| Icannot quite appreciate; if they are to estigate 1 y, any 
patent agent will tell you the value of ! ! 
practised hand. 

I will say nothing about the administrative details of the scher 
They are merely a matter of money and time. This much [ n 
mention: The first thing the examiners will want will b« ! 
of subjects for the ** old law” previous to 1852, and if they t on 
made in three years they may think themselves lucky 

Society of Arts, Feb. 17th. H. TRUEMAN Woot 

JEWISH WORKING MrEN’s CLUB AND INstITVTE.—On Monday 
evening last Mr. Isidore Spielmann, a young engineer of much 


promise, delivered an interesting lecture on ** Steam and the Steam 
| Engine” at the Jewish Working Men's Club and Institute, Hut 
| chison-street, Aldgate. The lecture was illustrated by cleverly 
drawn diagrams, principally executed by Mr. Spielmann himself, 
| and by several large working models. At the conclusion of the 
lecture a cordial vote of thanks was passed to Mr, Spielmann. 
LOAN COLLECTION OF SCIENTIFIC APPARATI A meeting was 
held at South Kensington on Saturday for the purpose of discussing 
the advisability of bringing together a loan collection of scientific 
apparatus, The Duke of Richmond, the Lord President of the 
Council, took the chair, the Vice-President, Lord Sandon, be ing 
also present. The following noblemen and gentlemen attended the 
meeting: —Lord Hampton, President of the Institute of Naval 
| Architects; Professor Abel, Chemist to the War Department; Dr. 
| Allman, President of the Linnzean Society; Mr. W. B. Baskeomb 
Professor F. A. Bradley; Mr. F. J. Bramwell, President of 
Institution of Mechanical Engineers: Mr. H. Cole, C ; Admira 
| Collinson, C.B.; Mr. G. Dixon, M.P.; Professor W. T. Thiselton 
Dyer; Professor G. Carey Foster; Professor E, Frankland; Dr. 
Gladstone, President of the Physical Society; Professor Goodeve ; 
Mr. T. E. Harrison, President of the Institution of Civil Engineers; 
Dr. Hooker, U.B., President of the Royal Society ; Professor T. H. 
Huxley, Secretary of the Royal Society; Mr. J. Norman Lockyer; 
| Mr. C. W. Merrifield; Professor Odling, President of the Chemical 
| Society; Professor Ramsay; Major-General Sir H. Rawlinson, 
| K.C.B., President of the Royal Geographical Society; Dr. Burdon 
Sanderson, Vice-President of the Royal Society; Mr. T. Savage ; 
| Sir J. P. Kay-Shuttleworth, Bart. ; Mr. C. W. Siemens; Mr. 
| Warington Smyth; Reverend J. Twisden; Professor Tyndall 
President of the British Association; Professor, W. C. Unwin ; 
| Sir J. Whitworth, Bart.; and Dr, J. Woolley. On the motion 
| of the President of the Royal Society it was unanimously agreed 
that such an exhibition would be most instructive and valuable. 
The question of the limits of the collection was discussed, and sub 
committees were appointed to deal with the various branches of 
science to which it is proposed the collections should have reference. 
It w-s generally understood that the main objects of the exhibition 
would be to show modern apparatus for teaching and for research 
the applications of science to industry; and such apparatus as is 
historically interesting from the occasions in which, or the persons 
by whom, it had been employed. The exhibition will be opened at 
the commencement of June. It is, however, doubtful at present 
whether all branches of science will be taken during this year, or 
whether the exhibition will be extended over two years, az the space 
disposable in the South Kensington Museum, where the exhibition 















is to be held, is rather restricted, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.-—Madame Boyveav, Rue de la Banque. 

» BERLIN.—Asuer and Co., 53, Mokren-strasse. 
VIENNA.—Messrs. Geroip and Co., Booksellers. 
LEIPSI“.—A. Twiermever, Bookseller. 

NEW YORK.—WIciMer and Rocers, 47, Nassau-street. 





PUBLISHER'S NOTICE. 


*.° We this week publish asa Supplement a three-page engraving 
of the air-compressiny machinery used at the Goeschenen end of the 
St. Gothard tunnel. Each number, as issued by the publisher, 
should contain this engraving, and subscribers are requested to 
notify the fact should they not receive it, 





TO CORRESPONDENTS. 

*.* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notiee whatever will be taken of anonymous 
communications. 

*.* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 


C. Z.— We never heard of a “ family spinner.” 

J d / 
W. H. B. (Swansea).— We shall be glad to see drawings of your vail. 
Raitway Trres.—A letter lies ut our office for ** Omega,” Wednesbury 
France.— We cannot state precisely, but we believe the company was formed 


about 1859 or 1860. 
J. HW. G.—The fish joint you suggest would not ansiver. The thin portion of 
the upper vail table would be crushed and split ina few days, 


H. B. (Queen’s-road).— You can obtain the information you require by con- 
sulting the “ Engineer and Iron Trades Directory,” which you can obtu 
through your bookseller. 

S01LER.— Only radial stays could impart sti indvical vessel 
Transverse stays in one plane, disposed as ave not of th 
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G. B.C Your plan would 4 work well in | ¢ he vail would cei 
tainly split through the ho na short time; but, besides this, there ia the 
insuperable objection that you could not replace u single vail without taking 
up xome hundred yards ov so of the road, 

Cuier Encineer.—We ave requested to state that this correspon 
obtain information about the hard steel to which we referved in our inpre 
sion Jor the 5th inst., by applying to Mr. W. H. Suith, 100, Palimerston- 
buildings, Old Broad-strect, B.C. 

E, M.— 7h neiple incol in he same 
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Henderson, referred to in our last Gapression if Mr. Hen 
facour us with his address, he will apparently confer a boon on 
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TAPPING WATER MAINS. 
(To the Editor of The Engineer.) 
Sir,—By a strange error my letter appeared in your last issue signed 
* Wellonis,” instead of my own signature. Please to correct this in your 
W. Morris. 


next. 
Kent Water Works, Deptford, Feb. lth 
[Compositors are but mortal, and may be excused for Fading to her ow 
corresponlent’s signature Ep.} 
WIRE NAILS 
(To the Editor of The Engineer.) 
Sir,—I should be greatly obliged if you or any correspondent could give 


me the address of a maker of machines for making ‘‘ Paris points or wire 

nails,” ——. P. L. 
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Alternate advertisements will be inserted with all practicable re- | 


| . 
seven or fourteen years. 





THE ENGINEER. 





FRIDAY, FEBRUARY 19, 1875. 
THE PATENT LAW BILL. 

Tue Bill for the consolidation and amendment of the 
Law Relating to Letters Patent for Inventions, read for 
the first time on Friday last, the principles of which were 
then lucidly and fully explained by the Lord Chancellor, 
is now printed. We consider the subject to be one of such 


AMENDMENT 


general and deep interest to all our readers that no apology 


| will be necessary for reproducing it in full in another place. 


| present, we shall not deal. 


A perusal of the bill will show that many important and 
some desirable changes are introduced, with which, for the 
They will all no doubt form 
the subject of careful discussion during the various stages 
the bill will have to run, and we may from time to time, 
when necessary, consider then in regard to the interests 
of inventors and the public. For the present we shall 
confine our observations to two of the most prominent 
proposed innovations, namely, the preliminary examination 
and the granting of licenses. 

Tt will be seen that the bill provides for the appointment 


of not more than four examiners, who are to be specially 


| qualified for the office by legal or scientific knowledge. 


| They are to be paid ofticers of the Patent-oftice, acting 


under the direction of a commission consisting of certain 
ex officio persons, and five others to be appointed from time 


| to time, who will be expected to give their services gra- 


tuitously. In addition to the examiners, but outside the 
Patent-oftice, there is to be a body of referees, whose 
qualification shall be special knowledge of manufactures, 
arts, or science. The referees are, apparently, to be unpaid, 
We say apparently, for no provision is made in the bill 
for the appropriation of any salary or fees to them, and 
the Lord Chancellor in his speech expressed an opinion 
that such qualified persons would be found, who, without 
being called upon to give their whole time to such duties, 
would be ready to give an opinion on points brought 
before them by the examiners; moreover, in answer toa 
question from Lord Granville as to whether their number 
was to be fixed and their remunerated, Lord 
Cairns merely stated that their number would be unlimited. 
A list of these referees is to be made by the commissioners, 
with the concurrence of the Board of Trade, and they 
will then be distributed in panels according to their 
several qualifications. The bill then 
that, upon an application for a patent, the applicant 
will have to deposit a specification particularly describing 
and ascertaining the nature of his invention and the 
manner in which it is intended to be performed, This 
document would therefore answer in all particulars to the 
complete specification under the present existing law. Notice 
of the application is then to be published, in order to give 
persons interested in opposing it an opportunity to put in 
notice of objection. After the deposit of the spe: ification the 
inventor is to be protected for six months im the use and 
publication of his invention, At the expiration of a time 
to be prescribed by the commissioners, the application w ill 
be referred to an examiner and to one or—if expedient 

two referees, all which persons will he nominated to act in 
each case according to a fixed rotation, not, however, to be 
made public. The application will then be considered and 
reported upon with reference to the questions — first, 
whether the invention is a subject within the Statute of 
Monopolies, that is, whether it i new “manufac- 
ture;” secondly, whether the specification is sutflicient; 
thirdly, whether, so far as the examiner and referee can 
judge from an examination of former specifications aid 
“ other documents and publications in the Patent-oftice,” 
the invention is new; fourthly, whether the invention is 
in the nature, wholly or mainly, of acombination of known 
machinery, substances, or processes ; fifthly, whether, 
having regard to the last-mentioned consideration, or t 
the consideration that the invention is “not of great im- 
portance or utility,” or for any other reason, it is not ex- 
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voeS oh to say 
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a 


| pedient that the duration of the patent to be granted, if 


| wise, it is not worthy of a patent at all. 





any, be limited to seven years; and, sixthly, whether, by 
reason of the frivolous character of the invention, or other- 
The report of 
the examiner and referee will then be forwarded to the 
law officer, who will advise the commissioners whether the 
patent should be granted, and, if granted, whether for 
The report and opinion upon 
which it is based will be made public, and the applicant 
may then, within a time to be prescribed, give notice to 
proceed, 

This, then, is shortly the basis upon which the proposed 
system of preliminary examination is to be carried out. 
Admitting for the moment that such examination is 
desirable, the question arises can it be carried on success- 
fully under the powers provided by the bill. We venture 
to doubt it. At the outset we are met by the difticulty—a 
very serious difficulty, we consider—of obtaining the 
assistance of the class of persons without whose genuine 
and energetic concurrence it must be a mere name. To 
suppose that a panel of technically competent advisers can 
be obtained without the inducement of adequate remunera- 
tion, or at least reimbursement, is hardly possible. The 
attainments of such men simply represent to them so much 
working capital, which they can scarcely be expected to 
devote to any continuous purposes, such as those proposed 
by the bill, without receiving in exchange some return, 
Even if we assume them to be willing to give the benefit 
of their knowledge and experience for nothing, they will 
at least be entitled to ask for something in respect of 
time expended in the discharge of their duties, for we 
do not believe that there exists a_ sufficiently large 
number of qualified persons who are not otherwise 
engaged in active remunerative pursuits, from which 
to select a sufliciently comprehensive list. When it 
borne in mind, as pointed out by a correspondent, that the 
number of applications would be such as to require the 
examination of several specifications each day, it is clear 
that the list of referees must be a large one. Further, ob- 


is 
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jection may be taken to the nature of the proposed examina- 
tion. We are told, in the first place, that it is to be confined 
to a search among the specifications and other documents 
and publications in the Patent-oftice. As the clause now 
stands, this would amount to an examination to uni- 
versal novelty, for the documents and publications in the 
Patent-office must include the returns from the patent 
authorities of other countries which are there preserved for 
inspection, lo say nothing of the huge store of technical 
and scientific literature contained in the Patent-oftice 
library. Any examination with reference to utility is 
apparently not intended, nevertheless it is indirectly im- 
porte |, for we have seen that the question of utility will 
operate very considerably in determining whether the term 
of the patent shall be seven or fourteen years ; and, more- 
over, if invention is considered frivolous —that is, 
presume, of slight utility—no patent will be granted at all. 
It istrue that a provision is inserted in the bill with the 
object of enabling a patent granted for the shorte period 
to be extended to the full term; but the patentee is not to 
be suffered to apply for the extension before a tim to be 
prescribed by the general orders or rules, to be de by 
the commissioners under the Act. There can u 
rantee that the extension will be granted, and cons «june ntly 
the value of a patent for an 
prope rty calihot be so great as the value of a patent for the 
longer period—a result which may be solely brought about 
by an opinion formed as to the mere utility of an invention 
before it is actually put into practice. ' 

The question of the propriety of examina mat all, 
it must still be submitted, very doubtful. Beyond the 
inquiry as to the sufficiency of the specification, which we 
have ever a vocated, and which li a ut article we 
strongly urged, and excepting the question as to the 
volity of the invention, and the duration of the patent, 
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the other details of examination in this bill provide | for 
are already performed by the person most interested— 
the inventor himself or his ayents. If his 





be not within the Statute of Monopolies, and 
novel or useful, no one is prejudiced but himself ; 


il 








shifting the burden of search from the inventor 

Patent Commission, the Crown is simply taking upon it 
the duties of a pettent agent on a gigants scale. The real 
evil to be met is the insufficiency or obscurity, wilful o 


madvertent, of the specitication. This is the root of patent 
litigation, the source of trouble to succeeding 


inventol 


and to those who make use of patented inventions. A 
strict examination with the view to remedy this defect 
cannot be other than desirable. All the rest must be 


looked upon with doubt. 

We now come to the second point which we have to 
Having obtained his patent, a perusal of the 
bill shows further that the patentee will be « xpected tou 
it for the benetit of the public. At any time after the expi- 
ration of two years from its date the patent may be revoked, 


consider, 


if, first, the patentee fails to put it into practice to a reason 
able extent or make due efforts to that end; and secondly 
if for the purpose of satisfactory use by the public, licences 
are necessary, and the patentee fails to grant them on 
terms to be considered reasonable by the Lord Chancel 





Whether or not the granting of compulsory licences is an 
interference with the right of property in invention is 

subject of much dispute. Probably the view that the 
Crown, in return for the exercise of its privilege, is entitled 
to exact terms, which terms could extend to the grantin 
of compulsory licences, is correct. At all events, it seems 
to be now a settled opllion that some provision should be 
introduced with the view, if possible, to compel a patentee 
to allow the public as well as himself to benetit by his 
invention during the term of the patent. The reat, 
almost insuperable, difficulty is to discover a satisfactory 
system of putting the principle into practice. It ma 
be difficult to show that the necessity for licensing th 
of a particular invention exists; but how to fix the t 

upon which shall be vranted h mo 
complicated question. Every case will differ. Regard 
must be had in each to the disadvantages the patentee may 
have had to contend with; the remuneration he may have 
already received, if any; the promises of special advan- 
tages, under licence, he may have undertaken to afford to 
any particular user for facilities afforded the patentee in 
bringing out his invention; local the state of 
particular trades; and countless other contingencies and 
controlling influences. If the bill as it stands becomes law, 
there is material here to employ, not the Lord Chancellor 
only, but a bench of judges. Still, doubtful we are of 
the effect of these particular provisions, we are bound to 
confess that we do not at our way to satisfac- 
tory substitutes for and experience may 
suggest them. , 
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ENGINEERS FOR ASIA. 


Tue students at Cooper’s-hill College have asked us to 
publish a letter setting forth certain grievances of which 
they complain, and we willingly comply with their request. 
Their letter very modestly and temperately explains the 
reasons Why they cannot look upon their future prospects 
with satisfaction; and the statement that it not im- 
probable that the college will fail to maintain the required 
supply of engineers for service in India is one of oTave 
importance, to which we beg to direct the attention of 
Government. Doubts have ere now been expressed as to 
the success of the Cooper’s-hill instituti n, but these 
doubts have been based on the fact that the expenses 
incurred by the parents and guardians of pupils are con- 
siderable, while the lack of practical training would 
militate against the efliciency of the engineers which the 
Institution trained. The students, however, call atten- 
tion to a new source of apprehension, and point out that 
the inducements offered to young men to enter its walls 
are insufficient to keep up the supply of students to the 
minimum limit of fifty. If the College is really to this 
extent unpopular, it must fail to satisfy the purpose for 
which it was established, and the consequences may prove 
very serious. Hindustan is a country of almost inlimited 
natural resources; but these are to a great extent unavail. 
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, must be con- 
structed and put into operation to develope the wealth of 
the country, and to promote the happiness and well-being 
of its population. None of these, seen ean be had 
without the aid of our profession; and it is not too much 
to say that in one sense India is a very El Dorado for 
engineers. Employment could be found for ten times the 
number of engineers who seek it; but private enterprise 
has hardly any existence, and all the works to which we 
have referred, are now, and must for a long time to come, 
be carried out under the auspices of the British Govern- 
ment. They are the employers and the paymasters. For 
several years only military engineers could find work in 
India; and to this moment they occupy nearly all the best 
and most lucrative positions. We should be the last to 
(lispute that many of these gentlemen have displayed ex- 
traordinary skill and ability in conducting operations 
which have had nothing whatever to do with military 
engineering; but it is equally true that the system led to 
the perpetration of collossal blunders. It became evident 
after a time that the military must be largely supplemented 
by the civil element, if rapid progress was to be made 
in the construction of necessary works; and at last the 
Government appealed to the civil engineers of this country 
for aid, and appealed almost in vam. In a word, civil 
engineers would not give up their prospects at home for 
anything which the Indian Government thought proper 
to offer, and almost desperate remedies were employed 
to in luce engineers to go to India. ‘The examination to be 
passed became of the most superficial character, and any man 
of moderate theoretical acquirements coul | obtain a post. 
A limited supply of professional ability wasthussecured; but 
the men sent out under this system were, with certain 
exceptions, untit for the work they were called upon to 
perform, and disappointment was the result. The whole 
cause of the difficulty lay in the fact that the Government 
would not pay salaries sufficiently large to induce really 
good men to leave Engiand, and that the local status of 
civilians was kept by Government rules below that of the 
military engineers. Finally, the Government decided on 
establishing an institution wherein they could train up 
engineers specially for service in India, and Cooper’s-hill 
College sprung into existence. It was considered that 
this expedient effectually solved the problem; and 
although doubts have been expressed on this point, as 
we have stated, the letter which we publish this week 
is the tirst note of warning which comes before the 
world with an authoritative impress. It may, of course, 
be urged that the writers labour under a mistake, and 
we would fain hope that this is the case as regards 
their apprehensions that the college may be left without 
students; but this cannot apply to the other statements 
contained intheirletter., Gurcorrespondentsare not boys, but 
young men with the world before them; and they are quite 
ct mpetent, from their position and training, to place au 
proper estimate on the value of the prospects held out to 
them. If they regard these as unsatisfactory, it would be 
unwise to shut our eyes to the fact, and trust to chance for 
the supply of more students. 

We have no doubt that it will be argued that Cooper’s- 
hill students havenothing tocomplain of, and unquestionably 
the advantages offered by the institution are at first sight 
very considerable. Any lad of moderate abilities is certain 
to pass the requisite examinations, and so after a residence 
of about three years he is ready for service in India. One of 
the special privileges of the college is that every student who 
passes is certain of immediate employment ; In a word, his 
future is toa very large extent provided for. There need 
he no seeking for work. [t is there ready to each man’s 
hand; and the pay is ostensibly by no means despicable. 
A good man is certain of about £300 a year almost im- 
mediately, and as his pay is progressive he may rise with- 
out much difficulty to the enjoyment of a salary of £1200 
a-year, While yet larger prizes are open to men of first-rate 
ability. Parents and guardians ought to be willing to 
jump at a chance which enables them so easily to prov de 
for life for their children and wards, It is true that the 
college course is rather expensive, and that before a young 
ian can enter its walls as a student a good deal of money 
must have been expended on his preliminary education. 
But if we set down the whole cost at £1000, of which 
nearly one-half would eo to the college, the investment is 
still assuredly a good one. A fine permanent appointment 
is worth paying even £1000 for, and we believe that ex- 
pensive as the college is, there would be no lack of candi- 
dates on this score if only the advantages offered were 
what they seem to be. The students, however, have shown 
us the other side of the picture, and they have stated 
nothing that is not literally ue. The fact is that the 
salaries offered are not sufficient to induce men to face the 
danger and d.scomfort of an Indian climate. A salary of 
£600 per annum is a very nice thing for a young engineer; 
but in the first place years must elapse before the youth 
fresh from Cooper’s-hill can expect such pay; and in the 
second place, when he does get it, he to all intents and 
purposes receives £300 a year only. There is no exaggera- 
tion in the statement that money is in India werth only 
half as much as it is here. Among Indian engineers there 
is né- difference of opinion on this subject. One and all, 
with a very few exceptions, they are agreed on this point. 
The exceptions are men who do not dream of marrying, 
and of parsimonious habits and rude health. They set at 
detiance the rules of Indian society; and live a species of 
life which few would think it worth while to go to 
India to endure. As to the other grievances which 
engineers in India have to put up with, we shall say but 
little ; they are more moral than material, but they are 
none the less real for that. In the absence of sufficient pay 
and suflicient pension lies the whole source of the diffi- 
culties which beset the Government of India in obtaining 
professional aid in carrying out the great works required ; 
and until a marked improvement is effected in this 
direction, no regular supply of engineers can be had. 

We have heard it urged that the engineers who go to 
India are really not worth more money than they receive; 
and it is stated that the average run of Indian engineers 
are inferior in every way to the men who could 





obtained for works nearer home at half the money. 
Underlying these statements there is a certain substratum 
of truth; but the Government could easily enough secure 
good men in all cases, if they took the trouble. Cooper’s- 
hill can never, under the existing system, turn out first- 
rate engineers in the true sense of the term. The 
education of the men is only half complete when they 
leave the college. Im theory they are well grounded ; of 
practice, with the exception of a little tield-work, they 
have no knowledge whatever, and the consequence is that 
they are unfit to go alone when they land in India. ‘There 
they must pick up, too often in an erratic and perfunctory 
fashion, that practical acquaintance with the details of 
their profession which is above and beyond all necessary 
to efficiency in a country like India. We speak with all 
due respect for the students of Cooper’s-hill College when 
we state that if one of them were taken to the river 
Thames, put in charge of a lot of Hindus, and told 
to drive a simple dolphin in the tide-way of the river, 
unaided by the information or experience of another, he 
would make a mess of the job. At home a young man of 
little practical information ean always get a dry nurse in 
the shape of an experienced foreman, who, when told to 
carry out a certain work, and does it; but in 
India the youth must rely on his own resources ; 
and in mineteen cases out of twenty he would find an 
ounce of practical knowledge worth a ton of the theory in 
which, to do Cooper’s-hill justice, the student is thoroughly 
well instructed. It is an old saying that a man will never 
learn to make a pair of shoes by watching a cobbler, and 
no amount of book learning will teach those details of the 
art and mystery of civil engineering which constitute three- 
fourths of a really competent man’s professional training. 
A man inight as well hope to become acompetent physician 
without ever seeing or examining a patient, as an engineer 
to be made tit for the discharge of onerous duties by a col- 
lege course such as that of Cooper’s-hill. If the Govern- 
ment would but combine practical with theoretical instruc- 
tion, they would rear up, and that speedily, a class of men 
to whom they might pay with satisfaction the augmented 
salaries which are absolutely necessary to secure the 
services of any one justly calling himself a competent 
engineer. 

As anexample of what a Government engineering college 
should be, we cannot do better than cite the institution at 
Tokei in Japan. The Japanese Government are in just 
the same position as that of India. They want engineers, 
and they have established a college to supply them. The 
calendars of this college for 1873 and 1874 lie before us, 
and they contain a great deal that is eminently suggestive. 
The Imperial College of Engineering was established at 
Tokei in 1873, * under the orders of the Minister of Public 
Works, with a view to the education of engineers for ser- 
vice in the Department of Public Works.” All the students 
ave Japanese, and all the professors are British. The 
principal is Mar. Henry Dyer, C.E., M.A., University of 
Glasgow, while the professors of natural philosophy, 
mathematics, chemistry, drawing, and English literature 
are all men of high attainments. At the end of the 
calendar for 1874 examples of the examination papers are 
given, and although these are easy enough, it reflects no 
smiul credit on students who have acquired their informa- 
tion through the medium of a foreign language—English— 
that they appear, on the whole, to have passed with much 
credit to themselves and their instructors. The calendar, 
we may state parenthetically, has been set up by Japanese 
compositors in the college, and printed from type cast 
there, and it is not too much to say that both the type and 
composition are thoroughly excellent, the only defects we 
have detected being met with in some of the algebraical 
signs. The principal reason we refer to this college here 
is to show the admirable manner in which it is proposed to 
combine theoretical with practical instruction. ‘ The 
course of training will extend over six years. During the 
first four years six months of each year will be spent at 
college, and six months in the practice of that particular 
branch which the student may select. The last two years 
of the course will be spent wholly in practical work, By 
this alternation of theory and practice the students will be 
able during each working half. year to make practical 
application of the principles acquired in the previous half 
year. The system of instruction will be partly what is 
usually called professorial and partly tutorial, consisting in 
the delivery of lectures, and in directions and assistance 
being given to the students in their work.” Can anything 
be better than this, or more likely to produce the class of 
man that is wanted? We regret that we haye not space 
to describe more minutely an institution which has much 
to recommend it. We regret still more that English 
youths have no such facilities for learning their profession 
as those afforded by the Japanese Government. We must 
not omit to add that the entire cost of the student’s 
education, maintenance, and clothing is defrayed for six 
years; the student binding himself, in return, to give his 
services as an engineer to the Government for seven years, 
dating from the time at which he leaves the college. 
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PRIVATE BILLS IN PARLIAMENT. 


Ox Monday last business was resumed in the Examiners’ 
courts. The following postponed petitions—unopposed—were 
endorsed as in compliance with standing orders :—Metropolitan 
3oard of Works (purchase of Stockwell-green) ; Cambrian Rail- 
ways; Midland Great Western, Dublin and Meath, and Navan 
and Kingscourt railways. The Stafford and Uttoxeter Railway 
Bill, from no appearance being put in when it was called, was 
found to have been dropped. The Gaslight and Coke Company’s 
3ill, opposed by the Metropolitan Board of Works, was indorsed 
as not in compliance with standing orders, as were also the 
postponed unopposed petitions of the Banbridge Extension 
Railway Bill, the Royal Alfred Aged Merchant Seamen’s 
Institution Bill, and the Shipwrecked Fishermen and Mariners’ 
Royal Benevolent Society Bill. The following petitions were 
again postponed :—London Central Railway (Abandonment), 
Margate Consumers’ Gas, Aldgate and Bow Railway, Hull Street 
Tramways, and Belfast Street Tramways Bills. On Monday the 
first batch of fifty-seven private bills were read a second time in 
the House of Commons, and are now ready for committee. The 
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following members have been appointed the General Committee on 
Railway and Canal Bills :—Sir F. Goldsmid, chairman; Messrs. 
W. W. Beach, Evans, Floyer, Leveson Gower, Kay-Shuttleworth, 
Sir John Kennaway, Earl of March, Messrs. Arthur Mills, 
O'Reilly, Ridley, J. G. Talbot, and Woodd. These members, 
according to precedent, will be the chairmen of committees on 
The following members constitute the 
Committee on Standing Orders :—Sir Edward Colebrooke, Vis- 
count Crichton, Mr. Cubbitt, Mr. Thomson Hankey, Mr. Henley, 
Mr. Howard, Sir Graham Montgomery, Mr. Mowbray, The 
O’Conor Don, Mr. Scourfield, and Mr. Whitbread. The Com- 
mittee of Selection is composed of—Mr. Thomson Hankey, Sir 
Graham Montgomery, The O'Conor Don, Mr. Scourfield, Mr. 
Whitbread, and the chairman of the Select Committee on Stand- 
ing Orders. 

Numerous petitions for and against private bills have been 
lodged—some praying that certain standing orders may be dis- 
pensed with—others that they may not be dispensed with ; 
some in support, and others in opposition to bills, on their 
merits. The Metropolitan Market and Foreign Cattle Market 
(Deptford) Bill is opposed by certain inhabitants in public 
meeting assembled, and by Mr. W. J. Evelyn, descendent of the 
distinguished diarist. Petitions are also lodged against the Market 
tasen Water, the Glasgow Corporation Tramways, the Oldham 
Corporation Water (two petitions), the Sheffield and Midland 
Railway Companies Committee, the Great Northern, the Lanca- 
shire and Yorkshire (new works, &e.); the London and North- 
Western (new lines, &c.), two petitions ; the Llanelly and Mynydd 
Mawr Railway ; Peterborough Water, Wakefield Water; Ply 
mouth and Dartmoor Railway, South Dublin Railway and Land 
teclamation, and the Metropolis Gas (new works) Bills. The 
London Central Railway (extension of time) Bill, and the Mid- 
land Railway Bill are each opposed by the vestry of St. Pancras. 
In the case of the Great Western Railway Bill, there is a petition 
against dispensation from standing orders, and in the case of the 
London, Beaconstield, and High Wycombe Railway Bill there 
are nine petitions in favour of standing orders being dispensed with. 

On Tuesday, Mr. Frere passed, as in compliance with standing 
orders, the following bills :—Baybridge Canal Bill, Wakefield 
Water Bill, Crystal Palace Company Bill, and the London, 
Brighton, and South Coast Railway Bill. The Brewood and 
Wolverhampton Railway Bill was postponed to the 23rd current. 

On Monday business was commenced by the examiners upon 
bills originating in the House of Lords, and the Wigan Junction 
tailways, with the Bristol Port and Channel Dock Bills, were 
found in compliance ; the Wilts and Berks Canal, and the Water- 
ford and Limerick Railway Bills were endorsed as not in com- 
pliance with standing orders. The examiners have also com- 
menced the second formal examination of bills as to whether 
they have, in compliance with standing orders Nos. 74 and 75, 
been submitted to and approved by the shareholders of the 
respective companies at duly advertised meetings. Twenty-seven 
bills requiring this examination were, on Monday, endorsed by 
Mr. Frere as in compliance. 

Yesterday Mr. Robinson passed, as in compliance with standing 
orders, the following Commons’ bills, all of which were unop- 
posed :—Midland Railway, Midland and North-Eastern Railways, 
Weardale and Shildon Water, Stockton and Middlesbrough 
Water, Sheffield and Midland Railway Companies’ Committee, 
and Commercial Gas bills. The Metropolis Gas (New Works 
Bill has been withdrawn. 

Four more bills were read a second time on Wednesday, 
including the Birmingham Corporation Gas and the Birmingham 
Corporation Water bills. 

The examiner has passed, as in compliance with standing orders, 
the following additional Lords’ bills :— Prudential Assurance 
Company, Brinore Tramroad, Herne Bay Fishery, Milford Docks, 
and Statfordshire and Worcestershire Canal’ Navigation bills. 
The following Lords’ bills have been indorsed as not in com- 
pliance with standing orders :—London, Tilbury, and Southend 








tailway ; and London, Tilbury, and Southend (Steamboats 
bills. 
THE VICTORY PRINTING AND FOLDING 
MACHINE, 


A Frew days since we had an opportunity of inspecting a new 
machine, recently constructed by the Victory Printing and 
Folding Machine Manufacturing Company, Limited, for the pur- 
pose of printing a weekly periodical entitled the Christian Union, 
published at New York under the editorship of the famous 
Henry Ward Beecher. 

A large number of gentlemen connected with the press and 
others interested in printing were present to witness the trial, 
which took place at the works of the company at Speke- 
land-street, Windsor, Liverpool. The great advantage which 
this machine possesses isgthat it not only prints but also 


folds and pastes together the several sheets forming the 
publication, without any manual labour being required. 


The printing is executed on two continuous webs of paper 
placed at opposite ends of the machine, one web furnishing 
the body of the journal, and the other the cover or wrapper, 
which is printed in a different colour from the body. The pub- 
lication contains twenty-eight quarto pages, and is delivered by 
the machine folded and with all the leaves pasted together—in 
fact, ready for publication ; but in practice it will then be trans- 
ferred to a guillotine machine to be trimmed, so that the readers 
will receive it ready bound and cut. 

The speed at which these journals can be printed and folded 
by the Victory machine varies from five to six thousand copies 
per hour, and the Christian Union contains about 50 per cent. 
more printed matter than an ordinary daily English newspaper. 
The width of the web of paper for the body of the journal is 
43in., and for the cover 21}in. 

The machine which we saw tried really consists of two inde- 
pendent apparatus, one for the journal and the other for the 
cover ; this duplication is rendered necessary owing to the fact 
that while the journal is issued weekly, the cover or wrapper is 
only supplied monthly, so that on the three occasions out of 
four only one of the machines is running. We also saw an ordi- 
nary newspaper machine of the same type at work, which 
prints and folds the newspaper into a convenient form at one 
operation, thus saving the trouble and expense of conveying the 
newspapers from the printing to the folding machine, or of 
having the folding badly executed by hand, as is still the prac- 
tice with our metropolitan organs, though nearly all the leading 
provincial papers are folded by machinery. The Victory print- 
ing and folding machine is far too complicated to describe with- 
out the aid of drawings, and we shall therefore defer our 
description of it to a future issue, when we hope to be able to 
place this interesting invention before our readers in an intelligible 
form. The trial to which we refer, though not intended to dis- 
play the power of the press either for speed or quality of printing, 
afforded the greatest satisfaction to those present, many of whom 
were fully qualified to judge of ‘the merits of the machine, a 
considerable number of which are already at work in the news- 


paper trade. 
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COMBINED ICE-BOAT AND FIRE ENGINE. 
We illustrate at page 132 a remarkable little craft, built and 
engined by Messrs. Crighton, of Abo, Finland, for the Russian 
She is $2ft. long, 14ft. beam, and draws 6ft. She 
is fitted with a pair of ordinary high-pressure engines with 13in. 
¢ylinders and 18in To fit her for discharging the duties 
of a fire engine she provided with two steam pumps, double- 
acting, with steam cylinders Sin. stroke and 9in. diameter, while 
the pamps are 4in. diameter. The steam pressure is 60 Ib. 

The vessel is specially intended to maintain communication 

ween the island of Cronstadt and the main land. For a con 
siderable portion of the winter the ice will carry any weight that 
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LEGAL INTELLIGENCE. 


JUDICIAL COMMITTEE OF THE PRIVY COUNCIL, Fes. 1¢. 
(Present ; Sir JAMES COLVILLE, Sir MONTAGUE , 
and Six RUBERT COLLIER.) 
TON PATENT. 
pet esty in Council by Messrs. William 
Frederick n, engineers and machinists, of 
Dridgwater-st hester, for a prolongation of the 
letters patent granted to them in April, 1561, for an invention of 
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vould be useless in the mmanufacture of the lony-stapled cot 

(on the contrary, they had been originally invented to deal 

American cotton, and could easily have been re-adapted for t 

purpose, The money panic in 1866 and the Franco-German war 

had also interfered with the su of the patent. The petitioners 

urged that they had not received adequate remuneration for then 

invention, and they prayed the Queen to grant them a prolonga 
Spa - ; 











tion for seven or fourteen years. It was admitted that the 
machine was constructed after the fashion of the Hardacre cotton- 
opener, with the important ex 1 that whereas by that 


I 
invention the cotton, being fed from the top of the machine, still 
ined much of its natural impurity, the Crighton machine, on 
other hand, received the raw material at the bottom, and threw 
he beaten cotton upwards and the dirt and grit to the ground, 

Mr. Aston, ().C., in support of the petition, dwelt upon the great 

use and importance of the invention. 
Bowen, for the Crown, admitted all the merits of the inven- 
tion, but contended that there no pre edent before their 
lordships for prolonging a patent in which such enormous profits 
had been made. If £40,000 was not an ample reward for an inven 
tion, it would be difficult to fix any limit whatever. 

Sir Robert Collier, in delivering the judgment of their lordships, 
said there was no doubt that the invention was a very meritorious 
and useful one, and, indeed, they would assume all that the 
learned counsel for the petitioners had said in its favour. An 
application to prolong a patent, which was, it should be observed, 
not a mere matter of course or of right, must, however, be decided 
not only in regard to the merit of the invention, but also keeping 
in view the question whether or not the inventor had received 
sufficient and adequate remuneration. The accounts of the 
patentees, which were extremely clear and well kept, showed that 
y had received altogether as profit £39,500, and it had been 
admitted by counsel that there was no previous case in which a 
patent had been extended where the inventor had obtained any- 
thing like that amount of profit. Their lordships felt, under all 
the circumstances, that it would be preposterous in such a case 
to allow an extension of the patent, and the application would, 
therefore, be refused. 
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Gunx-Cotron.—On Monday the Patent Safety Gun-Cotton Com- 
pany, Limited, applied to the Stowmarket magistrates for a 
licence for their works for the manufacture of gun-cotton in a wet 
form. The application was supported by Mr. Poland, barrister, 
and was opposed by Mr. Salmon, solicitor, on behalf of certain 
persons having land adjoining the works. Mr. G. P. Bidder was 
called as a witness on behalf of the company, and expressed his 
opinion that the manufacture and carriage of wet gun-cotton was 
perfectly safe. Wet gun-cotton could not possibly be exploded 
accidentally ; there must be a special appliance for the purpose. 
Even as regards dry gun-cotton, he thought that the Stowmarket 
explosion of 1871 would not have occurred if the cotton had not 
been feloniously dealt with. Mr, Eustace Prentice, the managing 
director of the company, stated that the proportion of moisture in 
the cotton when it left the premises was 25per cent. The magis- 
trates eventually granted the licence, subject to such conditions as 
should be approved or required by the Secretary of State for the 
Home Department, 





THE NEW PATENT BILL. 
Tue following is the text of the Lord Chancellor's Bill for 
the Amendment of the Patent Law now before Parliament: 


A BILL INTITULED AN ACT FOR CONSOLIDATING, WITH AMEND- 
MENTS, THE ACTS RELATING TO LETTERS PATENT FOR INVENTIONS. 
Be it enacted by the Queen’s most Excellent Majesty, by and 
with the advice and consent of the Lords Spiritual and Temporal, 
and Commons, in this present Parliament assembled, and by the 
authority of the same, as follows: 
PRELIMINARY. 
1. This Act may be cited asthe ** Patents for Inventions Act, 187. 
2. This Act, except where it is otherwise expressed, shall com- 
mence from and immediately after the thirty-first day of December, 
one thousand eight hundred and seventy-five, which time is in this 
Act referred to as the commencement of this Act. 
3. The enactments described in the first schedule 
are hereby reps ale il. 
. In this Act--‘‘ The Lord Chancellor” means the Lord High 
Chancellor of Great Britain for the time being, and includes the 
Lord Keeper or Lords Commissioners, of the Great Seal of the 
United Kingdom for the time being. The *‘ High Court ” means her 
Majesty’s high court of justice in England or in Ireland. The 
Treasury ” means the Commissioners of her Majesty's Treasury, or 





to this Act 

















| two of them. ** The law officer” means her Majesty's Attorney 
| General or Solicitor-General for England for the time being. 
** Invention ” means any manner of new manufacture the sub} 


| of letters patent and grant of privilege within section six 
| Statute of Monopolies, that is, the Act of the twenty-first year of 








vs 
of the 
the reign of King James the First, chapter three, intituled an Act 
concerning Monopolies and Dispensation of Penal Laws, and the 
forfeiture thereof, and includes an alleged inventix * Patent” 
means lett patent for an invention. ‘* Patente means the 
grantee of a patent, and includes his executors, administrators, and 
i ication ” application for a patent. Appli 
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COMMISSIONERS, EXAMINERS, REFEREES. 





5. The Commissioners itents for Inventions, in s Act 
referred to as the commissioners, shall, from the passing of this 
Act, be the Lord Chancellor, the Master of the Rolls, the two law 
officers, her Majesty's Advocate and Solicitor-General for Scotland, 
and her Majest . Attorney-Gener il and Solicitor-G for 
Ireland, and such five other persons as her Majesty, from time to 
time, by warrant under her Koyal Sign Manual, on the recommen 

tion, as regards two, of the Lord C1 


incellor, and, 
others, soard of Trade, thinks fit to appoint to be co 
her Majesty's pleasure. 
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7. There shall, after the pa F this Act, be Referees for 
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nature of the invention and in what manner it is to be performed. 
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il ° 
11. The examiner and referee or referees shall consider the appli 


relative documents, and shall report to the commis 


eation and 
sioners thereon, and especially with reference to the following 


questions : (4) Whether the invention is a proper subject for a 
patent within the Statute of Monopolies; (4) whether the specifica 
tion is sufficient; (¢) whether the invention is new, as far as they 
can judge thereof from an examination of former specifications and 
other documents and publications in the Patent-oftice ; (7) whether 
the invention is in the nature, wholly or mainly, of a combination 
of known machinery, substances, or processes; (¢) Whether, regard 
being had to the last-mentioned consideration, or to the considera 
tion that the invention is not of great importance or utility, or for 
any other reason, it is expedient that the duration of the patent to 
be granted for it—if any— be limited to seven years; or (7) whether, 
by reason of the frivolous character of the invention, or for any 
other reasons, it is not worthy of a patent. 

iZ. After the report of the examiner and referees, the commis 
sioners shall transmit to the law officer the application and relative 
documents and report. The law officer shall consider the same, 
and shall report to the commissioners his opinion whether a patent 
may be allowed for the inventiun or not, and if allowed, whether 
for seven years or for fourteen years. The commissioners shall 
then make public the application and relative documents, report, 
and opinion, The report and opinion shall be annexed to, and 
shall always go with the specification. 

13. After the report of the law oflicer, the applicant may within 
the prescribed time give notice at the Patent-ottice of his intention 
to proceed with his application. If he does not so give notice, he 
shall be deemed to have abandoned the application, and it shall 
not be further proceeded on, and the provisional protection shall 
thereupon c b 

4. If the law officer has reported in favour of the application, 
the commissioners shall, on the notice to proceed, prepare and 
submit to the Lord Chancellor a patent, with a warrant for the 
sealing thereof. If the law officer has reported against the appli 
cation, the applicant may, after notice to proceed, petition the 
Lord Chancellor for the grant and sealing of a patent. 

15. Any person may petition the Lord Chancellor against the 
sealing of a patent. 

16. A patent shall not be sealed unless a request for the sealing 
thereof is made within three months from the date of the warrant, 
and within the period of provisional protection. Every patent 
shall be sealed within seven «days before the expiration of the pro- 
visional protection, and not sooner. Every patent shall be dated 
the day of the application. 

17. Every patent shall be sealed with the Great Seal of the 














135 


may be made to extend to any of her Majesty's colonies and 
plantations abroad, except one in which it would be invalid by the 
law in force therein for the time being ; and a patent shall have 
effect as in the United Kingdom in every place to which it is so 
extended. 

18. Notwithstanding anything in this Act, an applicant may 
obtain, on petition to the Lord Chancellor, such extension of time 
as the Lord Chancellor thinks fit in the cases and to the extent 
following :—(1) Extension of the period of provisional protection, 
so that it be not « xtended beyond twelve months in the whole from 
the date of the application; (2) extension of the time within 
which a request for sealing is to be made; (3) extension of the 

| time within which the patent is to be sealed; and in every sucl 
| case every thing done or happening within the extended time shall 


















| be deemed to have been done or to have happened within the 

| time originally allowed by this Act. 

FOREIGN INVENTIONS. —FOREIGN VESSELS. 

| 19. Where the invention in respect of which an application is 
made was not first invented in the United Kingdom, or the 
ipplicant is 1 nt abroad, or is a subject or citizen of a foreign 
State, wherever resident, the following provisions shall have 
effect 1) A patent shall not be gr 1 on th pplication 
unless t nt declares himself to be t first and tru 

| inventor, and 1 witent shall be granted in respect of a com il 
cation from abroad; (2) a patent shall not be granted after the 





















} expiration of a foreign patent for the invention, and, 
granted ll be void; (3) if at the time of the application 
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| or exclusive use or exercise of an invention in a foreign ¢ 
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20, A patent shall not prevent the use of an invention for the 
purposes of the navigation of a foreign vessel within the jurisdict 
of any of her Majesty's courts, or the use of an invention in 
foreign vessel within that j i 
therein for the manuf: 
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REVOCATI 
22. The proceeding by : to repeal a patent is hereby 
holished. A patent shall be liable to be revoked on petition to 
the Lord Chancellor on any ground on which a patent might at 
the com neement of this Act be repealed on a proceeding by 
fe or on ground specitied in this Act. 
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INVENTION, —OBLI ° 
A patent shall be liable, at any time after the expiration of 
two years from its date, to be revoked on either of the following 
grounds ; (a) That the patentee fails to use or put in practice the 
invention, by himself or his to a reasonable extent, 
within the United Kingdom, or to make due efferts to sect he 
use or practice thereof there, proof of the ccntrary whereof shall 
lie on him. (/) That it is made to appear to the Lord Chancellor 
that, in order to insure a proper supply to the public of articles 
produced under the patent, or proper things for the use of the in 
vention by the public, licences are necessary, and the patentee fails 
to grant licences to proper persons requesting the same, on term 
which the Lord Chancellor, having regard to all the eircumstar 
of the case, deems reasonable, 

PROLONGATION, 

28. Where a patent is granted for seven years only, the patentee 
may, Within the prescribed period before the end of that time, and 
not sooner, petition the Lord Chancellor for prolong ition thereof. 
The Lord Chancellor may thereupon, if he thinks fit, order that 
the patent be prolonged for such time not exceeding seven years 
from the end of the original term, and on such conditions, as he 
thinks fit. The order shall be indorsed on or annexed to the 
patent, and the grant thereby made shall be prolonged accord 
ingly. 

INTERNATIONAL, INDUSTRIAL, AND OTHER EXHIBITIONS. 

29. Every exhibition of either of the kinds following shall be 
deemed a protected exhibition. Any of the international exhi 
bitions of select works of fine and industrial art and scientifie in 
ventions held under the direction of her Majesty’s Commissioners 
for the Exhibition of 1851. Any international, industrial, or other 
exhibition which the Board of Trade on the request of any persons 
desirous of holding it certify as, in the judgment of the Board of 
Trade, likely to promote British art or industry, and to be bene- 
ficial to the mercantile or industrious classes of her Majesty's 
subjects. The exhibition of an invention at a protected exhibition, 
or the publication during the holding thereof of a description of an 
invention there exhibited, or the use of an invention for the pur- 
poses of the exhibition and within the place where it is held, or the 
use elsewhere by any person, without the consent of the true and 
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to apply within six months from the time of the opening of the ex- 
hibition for a patent for the invention, or invalidate a patent 
granted for it on that application. 

FRraAvpD,-—OFFENCES, 

30. A patent granted to the true and first inventor shall not be 
invalidated by an application in fraud of him or by provisional 
protection obtained thereon, or by any use or publication of the in- 
vention subsequent to that fraudulent application during the term 
of that protection. 

31. If any person makes or causes to be made a false entry in 
the register of assignments and licences, or a writing falsely pur- 
porting to be a copy of an entry therein, or produces or tenders or 
causes to be produced or tendered in evidence any such writiag, 
knowing the entry or writing to be false, he shall be guilty of a 
misdemeanour. 

52. In’ each of the following cases (1) If any person writes, paints, 
prints, moulds, casts, carves, engraves, stamps, or otherwise marks 
on any thing made, used, or sold by him, in respect whereof he has 
got a patent, the name, or any imitation of the name, of any other 
person who has a patent in respect thereof, without the leave in 
writing of the patentee ; or (2) if any person, on any such thing, not 
having been purchased from the patentee or some person who pur- 
chased it from or under the patentee, or not having had the licence 
or consent in writing of the patentee, writes, paints, prints, moulds, 
casts, carves, engraves, stamps, or otherwise marks the word patent, 
or the words letters patent, or any words of the like kind or meaning 
with a view of imitating or counterfeiting the stamp mark or other 
device of the patentee, or in any other manner imitates or counter- 
feits the stamp mark or other device of the patentee: Every such 
person shall for every such offence be liable to a penalty not exceed- 
ing fifty pounds, to be recovered by action or other proceeding or 
information in the High Court, one half thereof to be paid to the 
Treasury, for the use of the public, and the other to the person 
who sues, But nothing in this section shall subject any person to 
a penalty in respect of stamping or in any way marking the word 
patent on any thing made, in respect whereof a patent before 
obtained has expired. 

33, If any person wilfully and corruptly files or causes to be 
filed at the Patent-office any prescribed declaration, knowing it 
to be untrue in any material particular, he shall be guilty of a 
misdemeanour, 

CRowN, 

34, A patent shall have to all intents the like effect as against 
her Majesty the Queen, her heirs and successors, as it has as 
against a subject. But the officers or commissioners administering 
any department of the service of the Crown may, by themselves, 
their agents, contractors, or others, use the invention for the 
service of the Crown, on terms to be agreed on between those 
officers or commissioners and the patentee; in default of such agree- 
ment, settled by the Treasury. 

PROCEDURE. 

35. Every petition to the Lord Chancellor shall be heard by 
the Lord Chancellor, or by a judge of the High Court designated 
in that behalf. The provisions of this Act referring to the Lord 
Chancellor in relation toa petition shall extend to the judge. 

46, Any petition may be dismissed on the ground of the peti- 
tioner having no interest or no sufficient interest in the 
matter, 

37. No appeal shall lie from any determination or order of the 
Lord Chancellor in respect of or on a petition; but the Lord Chan- 
cellor may allow a rehearing of a petition in any case, if he thinks 
it just and expedient to do so. 

38. The Lord Chancellor shall have on all petitions full power to 
award costs to any party as he thinks just. 

39, A petitioner against the sealing of a patent, or for the revo- 
cation of a patent, shall deliver with the petition particulars of the 
objections on which he relies. In an action for infringement the 
plaintiff shall deliver with his declaration particulars of the 
breaches complained of. The defendant on pleading thereto shall 
deliver with his pleas particulars of any objections on which he 
relies in support of his pleas. In every case the particulars deli- 
vered shall comprise « statement of the places and manner at and 
in which the petitioner, plaintiff, or defendant, as the case may be, 
alleges the acts or things on which he founds the objections to have 
been done or to have happened, or the breaches to have been 
committed, or the invention to have been before the date of the 
aps 0 used or published, At the hearing or trial no evidence shall 
ve admitted in proof of any objection or alleged infringement of 
which particulars are not so delivered. The particulars delivered 
may be from time to time amended, as prescribed. 

40. On taxation of costs in an action for infringement regard 
shall be had to the particulars delivered by the plaintiff and by the 
defendant ; and they respectively shall not be allowed any costs 
in respect of anz: particular unless it is certified by the judge 
before whom the action is tried to have been proved, or to have 
been reasonable and proper, without regard tothe general costs of 
the cause. The judge may certify that the validity of the patent 
came in question ; and in that case, or in any subsequent petition 
for revocating or action for intringement, the respondent or the 
ate 8 on obtaining a final order in his favour or judgment, shall 

1ave his full costs, charges and expenses, as between solicitor and 
client, unless the judge hearing the petition or trying the action 
certifies that he ought not to have the same. 

41. In an action for infringement, the High Cours or a judge 
thereof, at the instance of the plaintiff or of the defendant, may 
make such order for an injunction, inspection, or account, and 
impose such terms and give such directions respecting the same and 
the proceedings thereon, as to the court or judge seem just and ex- 
pedient. 

42. On a petition the Lord Chancellor, and in an action for in- 
fringement the judge before whom it is tried, may, if he thinks 
fit, obtain the attendance and use the assistance of an expert 
(that is, of a person competent from his knowledge of manufac- 
tures, arts, or science, to advise and assist on the application). The 
remuneration of the expert shall be paid in the prescribed manner, 
and shall as between the parties be part of the costs of the pro- 
ceedings. 

43, The Lord Chancellor may, from time to time, with the 
sulvice and assistance of the Master of the Rolls, make such general 
orders as he thinks fit for regulating the followin g matters, or any 
of them, and all matters connected therewith, under this Act: The 
form, aud contents, and times and modes of presentation and of 
service, of petitions to the Lord Chancellor, and notices in pro- 
ceedings thereon, and the periods within which the same must be 
prosecuted with effect: The nature and amount of the security for 
costs to be given by petitioners and others on those petitions, by way 
of deposit or otherwise; Generally the procedure on those peti- 
tions, and in respect of matters brought before the Lord Chancellor. 
General orders may be made under this section at any time after 
the passing of this Act, but not so as to take effect before the 
commencement of this Act. 

COMMISSIONERS. —PATENT OFFICE. 

44 The commissioners shall have a seal; and impressions thereof 
shall be judicially noticed and admitted in evidence. 

45. Copies or extracts, certified on behalf of and sealed with 
the seal of the commissioners of or from records of patents, 
specifications, amendments, and other documents in the Patent- 
office, and of or from registers and other books kept there, shall be 
admitted in evidence in all courts in her Majesty’s dominions, and 
in all proceedings, as the originals would be. 

46, The Treasury shall provide proper buildings for the Patent- 
office and the purposes of this Act. Ihe commissioners may from 
time to time alter the passing of this Act subject to the approval 
of the Treasury, appoint so many clerks and officers as the com- 
missioners think fit, and may from time to time remove any of 
those clerks and officers. The salaries of those clerks and 
officers, and of the examiners, shall be appointed by the Lord 
Chancellor, with the concurrence of the Treasury, and the same and 





the other expenses of the execution of this Act shall be paid out 
of money provided by Parliament. : 

47. The examiners shall perform in the Patent-office such duties 
in relation to the arranging, and indexing, and abridging of specifi- 
cations, and otherwise, as the commissioiers direct. 

48. The commissioners may from time to time make such 
general rules and do such things as they think expedient, subject 
to the provisions of this Act, for effecting the following purposes, 
or any of them, and for regulating all matters connected therewith : 
For prescribing and regulating the form and contents of applica- 
tions, specifications, declarations, notices, advertisements, caveats, 
objections, certificates, reports, amendments, warrants, patents, 
duplicates, and other documents and instruments, and of copies 
and extracts, and the times and mode of the making, filing, 
depositing, leaving, recording, registering, giving, noting, certifying, 
issuing, preserving, publishing, and inspecting of, and otherwise 
proceeding on and dealing with, the same or any of them, and the 
vrinting, bekeonedien, or writing of the same or any of them: 
For prescribing and regulating the deposit of drawings and copies 
thereof, and of copies of specifications, and of models, in such 
cases as they think fit: For regulating the mode in which an 
examiner and a referee or referees shall be nominated in each 
case: For regulating the proceedings by and before the examiners 
and referees: For securing and regulating the opening to public 
inspection, and the printing, publishing, and selling, at such prices 
and in such a manner as they think fit, of specifications, drawings, 
amendments, reports, and opinions: For regulating the presen- 
tation of copies of their publications to public libraries and museums, 
literary and scientific bodies, and official authorities, in the 
United Kingdom, the colonies, and foreign countries : For allowing 
an applicant or patentee to have not exceeding twenty-five 
printed copies of any specification or amendment filed by him 
without payment: For securing and regulating the making, 
printing, publishing, and selling of indexes to, and abridgments of, 
specifications and other documents in the Patent-office: For 
establishing, subject to the approval of the Treasury, and opening 
to public inspection a museum or collection of models and inven- 
tions, and other objects relating to patents and to inventions: 
For keeping and opening to public inspection a record-book of 
patents, wherein shall be entered notes of all grants of patents, 
specifications, amendments, prolongations, revocations, and ex- 
pirations of patents, with the dates thereof, and other things 
affecting the validity of patents: For regulating the entries in 
the register of assignments and licences: For regulating, subject 
to the approval of the Treasury, the fees of referees and experts : 
Generally for regulating the business of the Patent-office, and all 
things by this Act placed under the direction or control of the 
commissioners. General rules may be made under this section at 
any time after the passing of this Act, but not so as to take effect 
before the commencement of this Act. 

49, The commissioners shall cause a report respecting the execu- 
tion by or under them of this Act to be laid annually before both 
Houses of Parliament, and therein shall include for the year to 
which each report relates all general rules made by them and for 
the time being in force, and an account of all salaries, fees, allow- 
ances, compensations, and other money received and paid under 
this Act. 

50. All powers of the commissioners may be exercised by any 
three or more of them, the Lord Chancellor or the Master of the 
Rolls being one. 

STAMPS. 

51. There shall be paid to and for the use of the Crown, in 
respect of patents and other things described in the second schedule 
to this Act, the duties in that schedule mentioned, and no others. 
Those duties shall be under the management of the Commissioners 
of Inland Revenue, and shall be deemed stamp duties within the 
Stamp Duties Management Act, 1870, and other Acts relating to 
stamp duties, Any of the stamps may be adhesive, if the Treasury 
think fit. 

52. A patent shall cease at the end of the third or seventh com- 
plete year reckoned from and after the day of its date, unless 
before the respective end thereof the patentee produces at the 
Patent-office evidence of payment of the duty then payable. 


SCOTLAND, 

53. Nothing in this Act shall affect the jurisdiction and forms 
of process of the courts in Scotland in an action for infringement, 
or in any action or proceeding respecting a patent hitherto com- 
petent to those courts. 

54. Proceedings in Scotland for revocation of a patent as regards 
Scotland shall be in the form of an action of reduction at the 
instance of her Majesty’s Advocate, or at the instance of a party 
having interest with coucurrence of her Majesty’s Advocate, which 
concurrence may be given on just cause shown only. Service of 
all writs and summonses in that action shall be made according to 
the forms and practice existing at the commencement of this Act. 

55, Where a person is under this Act liable to a penalty in 
respect of the unauthorised use of a name, word, stamp, mark, or 
device, the same may be recovered by action, or other proceeding, 
or information, in the Court of Session in Scotland. 

IRELAND. 

56. All parties shall, notwithstanding anything in this Act, have 
in Ireland their remedies under or in respect of a patent as if the 
same had been granted to extend to Ireland only. 


TRANSITORY PROVISIONS, 

57. The repeal of enactments or any other thing in this Act shall 
not—Affect the past operation of any of those enactments, or any 
letters patent granted, or any appointment made, or compensation 
granted, or any order or direction made or given, or any right, 
title, obligation, or liability accrued, or the validity or invalidity 
of anything done or suffered, under any of those enactments before 
the commencement of this Act: interfere with the institution 
or prosecution of any action, suit, or proceeding, civil or criminal, 
in respect thereof : take away or abridge any protection or benefit 
in relation thereto. Those enactments shall, notwithstanding 
anything in this Act, continue to operate as if this Act had not 
been passed, with reference to all patents existing at the com- 
mencement of this Act, and to all applications for patents made 
before the commencement of this Act, and to all patents to 
granted on those a Nothing in this Act shall, unless 
it is in any case otherwise expressed, apply to any patent with 
reference to which those enactments so continue to operate. 

58. For the purposes of proceedings taken or continued after the 
commencement of this Act under any enactments repealed by this 
Act, the commissioners under this Act shall be deemed to be the 
same body as the commissioners under any of those enactments. 
The registers of proprietors and of patents kept under any of those 
enactments shall respectively be p setae parts of the same books 
as the register of assignment and licences and record-book of patents 
under this Act. 

SAVINGS. 

59, Notwithstanding anything in this Act, the Lord Chancellor 
shall have and may exercise such powers, authorities, and discre- 
tion in respect of a warrant for the sealing of a patent, and of the 
patent, as at the commencement of this Act he has and might 
exercise in respect of a warrant for the —— under the Great 
Seal of a patent, and in respect of the issuing of a patent on that 
warrant. 

60. It shall be lawful for her Majesty the Queen, her heirs or 
successors, by warrant under the Royal Sign Manual—To direct 
any specification to be cancelled, and thereupon the provisional 
protection shall cease: to direct the commissioners to withhold 
their warrant for the sealing of a patent: to direct that a patent 
for the issuing whereof a warrant has been sealed shall not issue: 
to direct the insertion in any patent of any restrictions, conditions, 
or provisos in addition to or in substitution for any restrictions, 
conditions or provisos that would otherwise be inserted therein. 
261. Nothing in this Act shall take away, abridge, or prejudicially 





affect the prerogative of the Crown in relation to the granting 
any letters patent, or to the withholding of a grant thereof. 


THE FIRST SCHEDULE. 
ENACTMENTS REPEALED, 

5 and 6 Will. 4c. 83 (10 September, 1835); 2 and 3 Vict. c. 67 
(24 August, 1839); 7 and 8 Vict. c. 69 (6 August, 1844); 15 and 16 
Vict. c. 83 (1 July, 1852); 16 and 17 Vict, c, 5 (21 February, 1853) ; 
16 and 17 Vict. c. 115 (20 August, 1853) ; 22 Vict. c. 13 (8 April, 
1859) ; 28 and 29 Vict. ¢. 3 (27 March, 1865) ; 33 and 34 Vict. c. 27 
(14 July, 1870). 

THE SECOND SCHEDULE. 
Stamp Duties, 
I.—PAYABLE BY APPLICANT AND PATENTEE. 
(a) Up to Sealing. 
Fow application § .. sc «se 2s of o6 os 
For certificate of record of notice to proceed 


For warrant .. «. «2 «f «6 08 «cc « 
ur aen <6 da. we Se Ge ee Se ws 


So 
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(4) Further within three years after patent. . 


For patent .c .. 2. «os of « oe 0 0 0 


(ce) Further within seven years after patent. 
FOr patentics 2. cc os oo 08 ce «6 06 ce ve WO 0 @ 


(d) Further for amendment. 
For certificate of request for leavetoamend .. .. 5 0 0 


II.—PAYABLE BY OPPONENT. 


For certificate of record of notice of opposition .. .. 2 0 
For caveat against leave toamend .. .. .. se oe 200 
III.—MISCELLANEOUS, 

For certificate of entry of assignment or licence.. .. 05 0 
For certificate of search or inspection .. .. ..  « 010 
For office copy of a document, for every seventy-two 

words ee r,s 0 2 








THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of Patents, 
Grants and Dates of Provisional Protection for Six Months. 


209. Certain improvements in Forminec Strip Iron into SKELPs, an 
welding the same into tubes applicable for gas, steam, water, or other 
yurposes, and in apparatus employed therefor, John Clark Johnson, 
Vednesbury, Staffordshire.—20th January, 1875. 

252. Improvements in and apparatus for PREVENTING or EXTINGUISHING 
Fire in chips, underground apartments, and other enclesures, part of 
the apparatus being useful for other purposes, Robert Weare, Man- 
chester.—22nd January, 1875. 

263. An improved PLaye Iron, Richard Hellyer Manning, St. George- 
road, Marylebone, Middlesex. 

264, Improvements in Steam Borters or STEAM GENERATORS, George 
Allibon, Alexandre Manbré, and William Asplan Beldam, Salisbury- 
street, Strand, London.—23rd January, 1875. 

275. An improved RarLway SLEEPING CARRIAGE, and an improved tire 
in connection therewith, Percy Burrell and Henry Valpy, Victoria- 
street, Westminster. 

289. Improvements in PuriryinG Gas for inflating and rendering ascen- 
sive balloons and other aérial machines, and in the apparatus employed 
therein, Joseph Simmons, Regent-street, London, W., and Joseph 
Matthew Morris, Hanover-street, London, W.—25th January, 1875. 

313. Improvements in the means of and apparatus for InpicaTiNe the 
POSITION of the RuppeErs in VeEssELs to avoid collision, Justus Albert 
Briébach, Meltham-villas, Rendlesham-road, Clapton, London.—27th 
January, 1875. 

322. Improvements in Latues for dental and other purposes, William 
Howarth and Ambrose Howarth, Pradford, Yorkshire. 

324. Improvements in the manufacture of Fur-coarep Fasrics, Joseph 
Bouton Crosby, Chancery-lane, London.—A communication from Henry 
Kellogg, Milford, New Haven, Connecticut, U.S. 

326. An improved CarBonacrous MaTeRiAL suitable for FILrerinc, 
DeroporisinG, and other analogous a aap and in the apparatus em- 
ployed in its manufacture, Robert Weare and Samuel Isherwood, Man- 
chester. 

328. Improvements in apparatus for Ienitinc and HoLpinc MAtTcHes, 
The Hon. George Cadogan, Park-place, Westminster. 

330. Improvements in the manufacture of CartripGE Cases and Percrs- 
ston Caps, James Harris Sanders, Lombard-stieet, London. 

332. Improvements in apparatus for the manufacture of CHLorine, Henry 
Deacon, Appleton House, Widnes, Lancaster. 

334. Improved means or apparatus for SecuRiNG Hose Pires in Corts, and 
for facilitating the uncoiling and employment of the same when re- 
egg for use, Samuel Lilley Coales, Newport Pagnell, Buckingham- 
shire. 

336. Improvements in ELectric TeLecrapH Apparatus for TRAIN Sic- 
NALLING, and working the traffic on railways upon the block or space 
system, parts of which apparatus are applicable to and for other pur- 
poses, Richard Robert Harper, Salisbury-street, Strand, London. 

338. Improved apparatus for Feepinc and BurninG CrupDE OILs and other 
liquid hydrocarbons in Furnaces, Alexander Melville Clark, Chancery- 
lane, London.—A communication from Charles Edwin Robinson, New 
York, U.S.—28th January, 1875. 

340. An improved Coatinc for Iron and other metals, William Robert 
Lake, Southampton-buildings, London.—A communication from David 
Robert Brownlow and George Weedne Francis, Middletown, Connec- 
ticut, U.S. 

841. Improvements in CorruGaTteD Wrovcut Iron P ares for bridges, 
warehouses, and other buildings, Joseph Westwood and Robert Baillie, 
London-yard, Poplar, Middlesex. 

342, Ap improved Bipon and Drinkrinc Botte for military and tourist 
png Philippe Pieri and William Smith, Salisbury-street, Strand, 
London. 

344. Improvements in Roratinc CookinG Apparatus, to be used in ovens, 
or in combination with stoves, kitcheners, or the like, William Pitt 
Brook, De Crespigny Park, Denmark Hill, Surrey, and Matthew Wilson, 
Loughborough-road, Surrey. 

345. Improvements in connection with the footsteps and lower ends of 
the SpinpLes of MuLes and MuLe Dousters, Henry Thomas Palmer, 
Middleton, Lancaster. 

346. Improvements in Lime and Cement Kitys, James Hall, Wrays 
Horley, Surrey. 

347. Improvements in Ta1Lors’ Pressinc or IRONING MAcHtINes, also appli- 
cable to other machines for pressing or ironing, Francis Zysel, Berner- 
street, Commercial-road, London, and Joseph Warschawsky, Prince’s- 
strect, Spitalfields, London. 

348. Improvements in Sewine Macutyes, William Henry Douglas, Stour- 
bridge, Worcester. 

349. Improvements in apparatus for concentrating SuLpHuric Acip, 
Samuel Chivers, Dumfries-place, Cardiff, Glamorganshire, and Alfred 
Chivers, Pontypridd, Glamorganshire. 

350. Improvements in Sewina Macuines, Emanuel Shepherd, Fred Roth- 
well, James Edward Hough, and Tom Rothwell, Oldham, Lancaster, 
and John McNay Rimington, Newcastle-upon-Tyne. 

351. Improved processes and apparatus for MANUFACTURING Icr, cooling 
buildings, and other cooling aud refrigerating purposes, Charles Pierre 
Newton Weatherby, Southampton-buildings, London.—29th January, 
1875. 

352. Improvements in the construction of Fire Guarps and method of 
adjusting the same to or in front of the fireplaces of public or private 
buildings, Michael Henry Brown, New Cross, Kent. 

353. Improvements in the means and a) tus for INpicaTIne the SPEED 
of Suips, Henry Edw: Hargreaves, Fenchurch-street, London. 

354. Improvements in the means of Securinc SuHret Meta Roorina, 
Alfred Moore, Fitzroy Works, Euston-road, London, and Arthur Charles 
Moore, Mount Pleasant, Waterloo, near Liverpool. 

356. Improvements in Foc and other Sicnaxs, John Richardson Wigham 
Capel-street, Dublin. 

357. Improvements in the manufacture of Rotters used in the manu- 
facture of TExTILE Faprics, and for other purposes, Edmund Edwards, 
Southampton-buildings, Chancery-lane, London.—A communication 
from Ernest Edwards, Boston, Massachusetts, U.S. 

358. Improvements in apparatus for the PREVENTION of Prrminea in STEAM 
Boiters, Joseph Stockley, Sunderland. 

359. Improvements in Boots and Suoes, Charles Edgar Wetton, Upper 
Baker-street, Regent's-park, London. 

360. Improvements in FiLTerRs, or apparatus intended chiefly to clear rain 
water during its flow from roofs to reservoirs, Charles Lambert, Sunk 
Island, Hull, Yorkshire. 

361. Improvements in the manufacture of Fe.tep Fasrics, and in the 
production of mixed colours in felted fabrics by cheap and simple pro- 
cesses, Louis Ferdinand Tavernier and John byper atheson, Perses 
verance Mills, Dewsbury-road, Leeds, Yorkshire, 
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362. Improvements in VenTiLators, John Hill and John Edwards Hey, 
Halifax, Yorkshire. 

363. Improvements in the construction of Runners for UmBrReLvas, 
Charles Harrison, St. George’s-road, Southwark, Surrey. 

364. Improvements in machinery for SpLayinc and Benpixc Hoops for 
po nag Joseph Betts Bradshaw, Clough-hill House, Rotherham, York- 
shire. 

365. Improvements in Stoves or FirEPLACEs, James Doulton, High-street, 
Lambeth, Surrey.—30th January, 1875. 

366. Improvements in machinery for PREPARING, Sprnninc, and DovsLinc 
Corton and other fibres, John Elce, Manchester. 

367. Improvements in Sewina MAcHIN Es, embroidery stitches, apparatus, 
treadles, and in means of controlling the same when in action, James 
Moore Clements, Birmingham. 

368. Improvements in Steam Borers, John Shaw, 
Works, Low Walker-on-Tyne, Northumberland. 

369. Improved means or apparatus for CoupLinc Rattway CARRIAGES, to 
wrevent either of them con leaving the rails in case of accident, John 

ath, King William-street, London. 

370. Improvements in apparatus for BreapTHEeNING and Dryinc Woven 
or other Wes Fasrics, William Stark, Thornliebank, Renfrew, N.B. 
371. An improved FLoor, Sasu, and Bencu Cramp, Caleb Hodson, Wol- 

verhampton, Staffordshire. 

Improvements in STEAM Escines, Henry Hughes, Leicester. 

373. Improvements in the m: wufacture of M ANURES, Henry Young Darra- 
cott Scott, Ealing, Middlesex. 

374. An improved device to be used in the Markine and Currine of 
TeXTILE and other like Marrria.s, Alfred Henry Cramp, Southampton- 
buildings, Chancery-lane, London. "—Lst Februar 'y, 1875. 

375. Improvements in machinery for Siicinc, Curtinc, and Purine 
TurRniPs, and other roots, partly applicable to "other machinery worked 
by hand, William Wilson, Wood Hey, Bebington, Chester, and Joseph 
Battersby, Bedford Leigh, Lancaster. 

Improvements in the manufacture of CHarns or CaBLEs, and in the 
apparatus connected therewith, Henry Handyside, St. John’s Wood, 
London. 

377. Improvements in apparatus for Ratsinc, Secortnc, and LoweRrInG 
Suips’ Boats, and other boats or vessels, Hamnet Holditch Share, 
Penryn, Cornwall, and Samuel Calley, Kentish Town, Middlesex. 

378. Improved DovuBieE and SINGLE SEALING Stenca Traps, John Bramley 
Buckley and Edmund Stock, Oldham, Lancaster. 

%. Improvements in Buttons, and in the mode or method of attaching 

same to wearing apparel, boots, shoes, and other articles, William Read, 
Brighton, Sussex. 

380. Improvements in obtaining Motive Power, John Feather Wilkinson, 
Leeds, Yorkshire. 

381. Improvements in the treatment of Farixacrous Supstances for the 
manufacture of Srarcn and fermented and distilled liquors, John 
Henry Johnson, Lincoln's-inn-fields, London.—A communication from 
William Adamson, Philadelphia, Pennsylvania, U.S. 

382. An improved Lamp for paraffine and the kindred 
William Murray, Dublin. 

384. Improvements in Durex and Muttipcex TELEGRAPHS, 
Edison, Newark, New Jersey, 

386, Improvements i in apparatus for TURNING over the Leaves of Music, 
Rev. John Gilmore, Ramsgate, Kent.—2id February, 1875. 

387. Improvements in MACHINERY to be used in Miniv and QUARRYING, 
parts of which improvements are also applicable to steam engines and 
to air-blowing or ———e engines for other purposes, Graham 
Stevenson, Airdrie, Lanarkshire, 

389 Inprovements in the method of and apparatus for STOPPING SpinNInG 
Frames when the bobbins are at any degree of fulness, James Bradley 
and John Walbank, Keighley, Yorkshire. 

91. Improvements in the means for CovurLinc and Work1NG continuous 
RatLway Brakes, Thomas Temple, Newcastle-upon-Tyne 

392. Improvements in Lamp BurNERS, Seymour Hughes, Islington, and 

ames Turner, Victoria Park, Middlesex. 

393. Improvements in FasTENING the Tires of Raitway WHEELS, Richard 
Holland, Wednesbury, Staffordshire. 

304. Improvements in SappLe Girtus for horses, 
Cannon-street, 
Co., Vienna. 

395 Improvements in machinery for BrusHinc Boors and SHoeEs, 
polishing, grinding, and sharpening cutlery, William Robert 
Southampton-buildings, Chancery-lane, London 
from ben Bogle, Melbourne, Victoria.- 











Neptune Engine 








376. 








oils, Arthur 


Thomas Alva 











William 


Henry Beck, 
London.—A communication from 


Alois Steinbach and 


and for 
Lake, 
A communication 


396. Improvements in Jotnts or CovpLincs for pipes or tubes, James 
Atherton, Euston-road, London. 
397. Improvements in EMBROIDERING or ORNAMENTING TEXTILE or other 


Faprics, Thomas Hutchinson and George Guy Humphries, Creed-lane, 
London. 

398. Improvements in GuarDs for CARVING-FoRKS, and in means or appli- 
ances connected therewith for retaining such guards in an upright 
position without springs, James Russell and George Dominy, Weymouth, 
Dorset. 

399. Improvements in the process of and apparatus for Treatinc and 
PurRiIFYING SEwace and Poiturep Waters, which improvements are 
applicable for collecting the soap, grease, and oiJs for the manufacture 
of gas, and for removing incrustation in steam boilers, George Rydill, 
Quality-court, Chancery-lane, London. 

400. Improvements in machinery for obtaining Motive Power for raising, 
forcing, and exhausting fluids and liquids, and for measuring liquids, 
Robert Johnson, Bradford, Yorkshire. 

401. Improvements in mi ichinery for Preparixe Corron and 
Fiprous SuBsTANcEs, James Tomlinson, Rochdale, Lancaster. 
402. Improvements in the construction of Srocks and Dies for cutting 

screws, Charles Neil, Sheffield, Yorkshire. 

404. Improvements in the construction of Snips or Vessets with the 
object of Savine Lire at Sea, William Clark, Chancery-lane, London. 

A communication from Gaspard Malo, Paris, France. 

406. A ComBInep Seat and Watcu-Kry, Mathew Wilcox, Birmingham. 

407. Improvements in apparatus for RecuLaTinc and Inpicatine the 
Levew of Water in SteaM Borvers, and for sounding an alarum, Henry 
Bernoulli Barlow, Manchester.—A communication from John Frank 
Stratton, Gohlis, Leipzig, Saxony. 

408. Improvements in the treatment of SaccHarine SoLutions, 
Henry Johnson, Lincoln’s-inn-fields, London.- 
Léon Marot, Paris, France. 

409. Improvements in the application of ComBusTIBLE CompPostrions to 
signalling and illuminating purposes, and in the apparatus employed 
therein, John Henry Johnson, Lincoln’s-inn-fields, London.—A commu- 
nication from Emile Aimé Alexandre L umarre, Paris, France 

410. Improvements in UMBRELLAS and Paras¢ Joseph Mitchell and 
Walter Mitchell, Sheffield.—3rd February, 1875. 

412. Improvements in CaRvinc Forks, John Coope Haddan, Brixton, 
and Henry Smith, Henrietta-street, Covent-garden, London. 

414. Improvements in apparatus for working Rai_way SIGNALs, Samuel 
Cottrill, Salford, Lancaster. 

418. saueessenns in Stoppers for Borr.es containing aérated waters, 
John Wadsworth, St. Ives, Huntingdonshire. 

420. A new and useful process in the manufacture of ImiraTion Bratps, 
TRIMMINGS, LEATHER, Woop, and other articles, Henry Loewenberg, 
Charlottenburg, Berlin. 

424. Improvements in the construction of Sewina , Thomas 
Reeves, Wandsworth-road, Surrey. 

426. Improvements in CouPLtnas, more especially applicable for repairing 
broken shafts, Charles Turner, South: unpton. 

28. Improvements in self-acting Temries for Looms, James Hall and 
David Hall, Glossop, Derby. 

430. Improvements in Gas 

London. —4th February, 1875. 
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John 
A communication from 





MACHINES. 





‘nema George Porter, Cullum-street, 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

388. Improvements in an apparatus for interchangeably performing the 
operation of Freezine Ice, CREAM, CHURNING, BEatTinG Ecos, and tor 
similar purposes, Martin Benson, Southampton-buildings, Chane ery- 
lane, London.—A communication from William Redheffer, St. Lewis, 
Missouri, U.8.—3rd February, 1875. 

416. An improved machine for 'HoLpino, TURNING, and SHEARING SHEEP, 
including also improvements in shee shearing implements adapted to 
this and other sheep- shearing machines, Ephraiem Chaquette, San 
Francisco, California, U.S.—4th February, 1875. 

422. Improvements i in BALANCED SLIDE VAL ves, George Haseltine, South- 
ampton-buildings, Chancery-lane, London.—A communication from 
Edward Tilden Smythe, New York, U.S.—4th February, 1875. 

437. Improvements in RusBer or ELastic Boors, and Lasts for making 
the same thereon, Martin Benson, Southampton-buildings, Chancery- 
lane, London.—A’ communication from Isaac Fraser W illiams, Bristol, 
Rhode Island, U.S.—5th February, 1875 

454. Improvements in BREECH-LOADING FIRE-ARMs, O. Thayer, 
Montreal, Canada.—#th February, 1875. ij 

461. Improvements in AXLEs for Raiuway Cars and Carriaces, Samuel 
Lewis Harrison, San Francisco, California, U.S.—6th February, 1875 

484. An improved apparatus for "Fittina Borr.es with Liquips, and for 
CorkinG the same, George Haseltine, Southampton-buildings, Chancery- 
lane, London.—A communication from Jeremiah Bond Bradford, Boston, 
Massachusetts, U.S., and George Harrison Ferry, New York, U.S. - 9th 
February, 1875. 

485. Improvements in Rock DriLiinc MacuINEs, 8 of which invention 
are ap) —s to other machinery, George Haseltine, Southampton- 
buildings, Chancery-lane, London.—A communication from Edward 
Stevens Winchester, Boston, U.8.;and Henry Willis Phelps, Springfield, 
Massachusetts, U.S.—0th Febr ua y, 1875. 
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Patents on which the Stamp Duty of £50 has been Paid. 


413. Treatinc NaTuraAL Perro_eums, James Young, Kelly, Renfrewshire, 









N.B.—Sth February, 1872. 

446. Rerininc or Puriryrsc O11s, Thomas McMicking | Wi Ison, Arundel 
Hotel, Arundel-street, Westminster. —12th February, 

431. STEERING SHIPS, John Hastie, Greenock, sa er A N.B.—10th 
February, 187 

559. Rieu ae able to Fire-arms and ORDNANCE » William Jeremiah 
Murphy, ichmond, Cork, Ireland.—2l«t February, 1872 ; 

418. Wire TRAMWAYS, Charles Hodgson, Merlin Lodge, Fulham, Middle- 





sex.—0th February, isi 
439. SEPARATING GRAIN and Seep, &c., Charilaos Notara, Lower Castle- 
street, Liverpool.—12th February, 1872. 
455. Drvinc and PRessinc Prixtep P aPerR, &c., John Davidson Nichol 
and James Eckersley, Edinburgh, Midlothian, N.B.—13th February, 


Bor ERs, Carl Heinrich Roeckner, North Carolina-terrace, Newcastle- 
'yne, and George Lunge, South Shields, Durham.—l4th Februc: 


463. 
on 
1 ‘ 

474. Sewinc MACHINES, 
15th February, 1872. 
480. MovuLps and Cores, &c , Charles Denton Abel, 
ings, Chancery-lane, London.—l5th February, 18 

494. Steam Hopper Drepoers, William Simons and 
Renfrew, N.B.—l6th February, 1872. 








John Hamilton, Woodburn, Antrim, Ireland. — 


Southampton-build- 





Andrew Brown, 


404. Atcono.ic, &c., Liquors, John Henry Johnson, Lincoln's- inu-ticlds, 
London.—7th February, 1872. 
413. Treatinc Natura. PerroLevas, James Young, Kelly, Renfrewshire, 


N.B.—8th February, 1872. 


449. VENTILATING Sewers and Draixs, Henry Stott, Greetland, near 
Halifax, Yorkshire.—13th February, 1872 

501. Suutries for Weaving Narrow FAaBRIcs, William Robert Lake, 
Southampton-buildings, London.—1l6th February, sT2 

580. SEWING Mac HINES, &c., James Galloway Weir, Carlisle-street, Soho, 
London. —23rd February, 187 


1139. STEAM acon Ex imund Ee dw: irds, Southampton-buildings, Chancery- 
lane, London.—l7th Apri/, 1872 

SEwinG MACHINEs, Aitred Vincent Newton, 

—Lith February, W872 


489. Chancery-lane, London 


Patents on which the Stamp Duty of £100 has been Paid 


446. 
buildings, Chancery-lane, 


ScovurinG and CLEANING 
London 


Gratin, William Robert Lake, Sx 
10th Februa 


uuthampton- 


ru, 13808 





509. CONTROLLING Rattway Points and Srexars, Walter Easterbrook, 
Albert-road, Kilburn, Middlesex.—15th February, 1868 

480. Aceric Acip, Henry Bollmann Condy, Battersea, Surrey 12/ 
February, 1868. 

470. Looms for Weravinc Cur Pitre Fasrics, Samuel Cunliffe Lister, 
Manningham, near Bradford, Yorkshire.—111/ Fein vary, 1868 

485. Gas Stoves, Richard George, Kilburn, Middlesex.—1l3th F 
1868. 

532. PortTaBLe Stoves, James Hinks and Joseph Hinks, Birmingham 
—18th February, 1868. 

446. Scourtnc and CLEANING GRAIN, Willi im Robert Lake, Southar n 
buildings, London.— 10th Februa 188i 

Notices of Intention to Proceed with Patents. 

3394. Coats and other articles of Werarina Apraret, George Dyson, 
Bradford 

3306. ALLoys of Irox, Alexander Browne, Southampton-buildings, 
Holborn, London.—A communication from the Foundries and Fory 


Company. 
3398. SuppLyinG Arr to MILustones, James Hig 
Hutchinson, Liverpool. —ith October, S74 


ginbottom and Edward 


3404. SELP-LIGHTING and ExtincuisuHixnc Apparatus, Henry Trotter, 
rth Shields 
Cuttinc and Parine O1-cakes, &c., Isaac Cowley, Hull tt 





October, 
3424. BREECH-LOADING 

ham. 
ARTIFICIAL 
orks, Salford, 


SMALL ARMs, William Middleditch Scott, Birminy- 





Leatuer, William Henry 
and John Thorpe, 


Hunstone, 


Springfield Iron- 
Farnworth, 


near Bolton 


New Town.—7th October, 1874 





Hawthorne-place, New Wortley 


3457. Catctninc Ores, Charles William Siemens, Queen 
Westminster. 
® TreatTinc and CLariryinc Impure Water, Samuel Hallsworth, 





3459. 

Armley, near Leeds, and Richard Bailes, Woodhouse Carr, 
3464. Lamps, Samuel Hickling Parkes, Birmingham 
3469. Puriryinec Gas, Ernst Korting, Manchester. 

3471. CompressiNnG and RAREFYING FLUIps, Ernst Kortin 

Oth October, 1874 
3476. Hypro-THERMIC VEHICLE, dispensing 

traction, Ferdinando Tommasi, Paris 
3477. Tices and Quarries, James Brindley Inskeep, Madeley 
3479. Sprnnine Yarns, &c., Louis Edwin Broadbent, De wsbury. 

3481. Sasn Lines, &c., George Edwin Mewis, Birmingh: un 
3482. Rartway Brakes, William Morgan-Brown, Southampton-buildings, 

London.—A communication from Giacomo Gianoli, Giovanni Piccni, 

and the Chevalier Giacomo Donna. 


Leeds. 





g, Manchester.— 


with horse-power in tramway 


3491. Diccinc Lanp, &c., Thomas Foster Hall, Prudhoe.—10th October, 
1874. 
3492. BrickMAKING Macurnes, John Liddell, Glasgow, N.B 


34¢4. Motive Power Enornes, &c., J 
and Alexander Morton Strathern, ay, N.B. 

3497. Inox Hovses, Robert Elsdon, 10r-road, New Cross, 
Herbert Ayres, C. es Villas, eed Hill. 

3498. CRACKING NuTs, , Thomas Aldridge Weston, Birmingham.—12th 


ames Craig, Archibald Fulton Craig, 





and Richard 





October, 1874 
3502. PREV <¢ the Escape of Noxtous Vapours and Gases from 





, &c., William Gostwick Gard, Dunstable 

3504. Evevatine or otherwise ImpeLLinG MaTrers or MATERIALS 
Koérting, Manchester. 

3505. VENTILATING, Dryinc, CooLrna, 
Manchester. 


, Ernst 


and Distitumnc, Ernst Kiérting, 






3506. VENTILATING RarLway Carrtiaces, €c., Ernst Kérting, Manchester 
3507. Furnaces, &c , Ernst Kérting, Manchester.—12th October, 1874. 
3513. Sewinc Macuines, James Warwick, Manchester. 


3516. VARIABLE Exuaust APPARATUS for locomotive engines, Robert John 
Hood, Manchester.—A communication from Orlando Stewart.—13th 
0c tober, 1874. 

3, Sappies, William Burch and Archibald Thorn, Edinburgh, N.B 

Suutties and Pickers for Looms, William Dawson, Heywood. —1 ith 
October, 1874. 

3552. Lessenina the 

McFarlane Gray, 
1874. 

3562. Wire Carp Covertno for Carpixa Woot 
Cleckheaton.—16th October, 1874. 

3591. WeicHinc Apparatus, Thomas Attwood Brockelbank, Great Tower- 
street, London. —19th Octobe r, 1874. 

3606. Sroprinc RaiLway Tratss, Joseph Guyot and Lionel Ralu, Rue de 

Vaugirard, Paris. —20th October, 1874. 

24. BRIcKs, C hristopher William Th: sirlwall, Leeds. 

. Bicycies 











OsciLLaTions of Bessemer Satoons, &c., John 
York-grove, Queen’s-road, Peckham.—15tk October, 


, &c., Robert Thornton, 







, John O'Connell Cave, Weston-super-Mare. 
; THREADS, &c., ANILINE BL ack, Alexander Melville Clark, 
ane, London.— ‘A communication from W illiam Jules Samuel 
—21st October, 
3656. LATOR of the SPEED 
Echeverria, and Felix Bazan, 
October, 1874. 
3710. Lirtinc and HanpiinG Sacks, Thomas Perkins, Hitchin. 
3. Paper Bacs, Alexander Melville Clark, € *hancery- lane, London.—A 
communication from George Smith Lewis, Francis Gordon Bates, and 
Charles Henry Kellogg.—27th October, 1874. 
3747. PrRopeviinc Boats, Edwin Ss wunders, George-street, Hanover-square, 
London. 

3753. CALENDAR 
October, 1874. 
3771. ELecrrica, Communicator, Alexander Melville Clark, Chancery- 
ane, London.—A communication from Henry Lartigue.—3lst Octover, 

1874. 

3804. Test, Try, or Gauce Cocks, Adam Dixon, Howard-road, Penge. — 
4th November, 1874. 

3092. VENTILATOR and FivsHine Box, &c., for am ers, William Batten, 
Aston, near Birmingham.—20th November, 187. 

4142. Skates, James Leonard Plimpton, Bedford- -place, London.—2nd 
December’, 1874. 

4183. PREPARING Foop, William Domett Stone, Oxford-terrace, Hyde 





-~ 






of Macatnes, Léandre Mégy, Jose de 
Boulevart des Batignolles, Paris. —23rd 





or Atmayac, Frederic Bardo, Lower Norwood.—30th 








3438. Stancuions for Rartway Trucks, &c., Sampson Chapman, Stratford 


3444. Tyre and TRANSFERRING Apparatus, Walter Royland Holyoake, 
Hayter House, M: wylebone-road, London.—sth October, 1874 j 
3455. Pressure and Vacuum Gavuces, Thomas William Westerby, 


Anne's Gate, 





Park, London.—5th December, 1874. 


4208. Knives for Reapinc and Mowine Macnines, Samuel Osborn, Clyde 
Steel and lronworks, Sheffield. —8th Decem! 





nT, 


4278. FLroatinG Docks, Druitt Halpin, Victoria Graving Dock, London.— 
12th December, 1874 
4331. Raitway Ax.e-Boxes and Guipes, Harold Wilhelm Widmark, 


Tamworth-place, Redland-road, Bristol.— 16th December, 1874 


373. Treatinc and Puriryinc the Rervse “ Pickte” of Tiy-piati 
Works, &c., William John Pughsley, Kidwelly.—19th December, 1874. 

102. Carpina Enoines, Thomas Flitcroft, Cut Gate, Rochdale 

105. Iron, Steer, &c., William Alexander Lyttle, Woodstock Lodge, the 
Grove, Hammersmith. —l2th January, 1875 

144. PLates or Surraces containing Inscriptions, &c., Robert Mallet 
Westminster-chambers, Westininster.—l4th January, 1375. 

167. HyGromerers, Peter Jensen, Chancery-lane, London.—A communi- 
cation from Wilhelm Klinkerfues --1l5th January, 1875 

236. Heatinc and Warmine Rattway Cal RIAGES by Steam, John Peers 
Scott, Manchester. — A communication from John Haag.—2lst January, 
1s75 

244. Steam Borers and their Setrtixc, Charles Denton Abel, South- 
ampton-buildings, Chanc ery-lane, London A communication from 


Richard Smith and John Smith 


253. PREVENTING Fraup by the Coxpuctors of Tramway Cars, &c., 








548. REPAIRING KNOTTER PLates used in Parer MILs, Alex: ander Ann: al 
dale, jun., Beltonford Paper Mills, Dunbar, N.B.—20th Fre , 187 

448. TREATING ImpuURE or DiscoLtourep Waters, Silvester Fulda, Bow, 
London.—13th February, 1872. 

575. TREATING and DEODORISING Human Excreta, William Cameron 
Sillar, Blackheath, Kent, Robert George Sillar, Bolton, Lancashire, and | 
Christopher Rawson, St. Swithin's-lane, London. —220/ February, 1872 































William Robert Lake, South: unpton buildings " Lond jun. —A communi- 
cation from Charles Gordon Imlay. —22ad J 
259. SpIROMETERS, Henry Charles Maye ll Mall, Lenten 
270, EXTINGUISHING Fire, Charles Ambr McEvoy, Piccadilly, London 
—23rd Janva 1875 
2 WASHING Mi nine, Peter Jensen, Chancery-lane, London.—A com- 
munication from Auton Bohlken 
2 Drittinc Macuines, William Allan, Sunderland.—26th Jeauery, 
1s75. 
23. Pucpinc Apparatus worked by Hyprav ic Pressure, Henry Davey, 
Leeds 
24. Fur-coarep Fasrics, Joseph Bouton Crosby, Chancery-lane, London 
A communication from Henry Kellogy 
HEAD CovERINGs, Joseph Bouton Crosby, Chancery-lane, Londun.—A 
ommunication from Heury Kellogg 
2. CHLORINE, Henry Deacon, Appleton House, Widne 
3. AcruaTING the Brakes of Kaitway Trains by Compresstpy Au 
James Steel, Glasgow, N.B. 
#4. Securinc Hose Pires in Cos, Samuel Lilley ¢ 
Pagnell.—wsth January, 1875 
40. CoaTine for Inox, &c., William Robert Lake, Southamptor 
London. —A communication from David Robert Brownl 
Weedne Francis.—20th January, 1875 
, Boots and SH Charles Edgar Wetton, Upper 
R t's Park, London 
4. SPLAYING and BENDING cs, Joseph Bradshaw, Clough- 
hill House, Rotherhan t 75 
4. Durcex and MvuLtipLex TeLEo RAPHS, Thomas Alva Edison, Newark 
New Jersey, U.S.—2 ¢ sv 
ST. MINING in 1 QUARRYING, & | Gt tham Stevensun, Airdrie, N.B 
* Treating and Puriryinc Pottutep Waters, &c., George Rydill, 
Quality-court, Chancery-lane, London.—3rd Fe f ) 
412. Carvine Forks, John Coope Haddan, Treberne mid 
Henry Smith, Henrietta-street, Covent-garden, Lon 
416. Hotpine, Tur» , and SHEARING SHEEP, & wyuett 
San | », 
$22 S n il 
Lon len 
130. Gas BURNERS m-st! Lon if 
I ard, STS. 
#1. AXLes, Samuel Lewis Harrison, San Francisco, California, U.s.—t 
kK 7 
4 OTTLES With Liquips, &c., George Haseltine, S 1 
n 1 sudon.—A communication from Jeremiah Bond and Gevr 
Harrison Ferry 
485. Rock Drittinc Macuines, George Haseltine, Southampton-! 
Loudon A communication from Edward St ns and He Wil 
Phelps. —vth Feb S7o 
All persons having an interest in opposing any one of such applications 
should leave particulars in writing ot their vbjections to such applications 
at the office of the Commissioners of Patents within twenty-one days of 


its date 





List of Specifications published during the week ending 


3th February, 1875. 
1900, 7s. 8d.; 2080, hy 2104, Sd.; 2155, 10d.; 2238, 10d.; 2277, 8d.; 
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2424, 
8d.; 2447, 
3174, 2s. 
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weal, '8d.; ; 2443, 
26, 6d.; 263¥, 4d.; 





2466, 6d.; 2482, 8d.; 


* Specifications will be forwarded by post from the Patent-office on 













receipt of the amount of price and postage. Sums exceeding ls. must be 
remitted by Post-otice Order, made payable at the Post , High 
Holborn, to Mr. Bennet Woodcroft, her Majesty's Patent-oftice, South- 
ampton-buildings, Chancery-lane, London. 
ABSTRACTS OF SPECIFICATIONS. 
2680 Postast Warr HMAN'S Time Derecrors, F. W _F t 
‘ ~Maia A ion Ji Hel &t yevt.—Dated | 
y 187 4 

These “detects rs consist of a paper dial affixed to the dial of a watel 
and moving around by clockwork. On the paper dials is marked a tin 
table, and a bridge over the dial serves as an index « iter At tl 
various stations of the watchman’'s beat, different keys ging to eacl 
detector are securely fastened within or outside the buildings, and t 
watchman inserts the key into the proper keyhole of the detector, wh 
a figure will be printed or a perforation made on the paper dial at t 
exact minute indicated by the index or pointer 
2682. CLorues Wrincer, P. Whiteside, Liverpool.—A co 

C. M. Howlett, Auburn, New York, —Dated lst August, S74 

This invention consists of a framework in which is mounted thr 

horizontal metal rollers. Two of these rollers, that is the wring 


rollers, are covered with sheet india-rubber, or other like material, a1 
are connected together by suitable gearing placed outside the frameworh 
on both sides thereof. The top roller is weighted by means of a suitablh 
spring and the weight can be regulated by means of a thumbscrew placed 
on the top of the frame connecting the spring to the roller. The sprin, 
works in a suitable groove inside the framework The gearing cm 
necting the rollers together is placed outside the framework of the machi: 
and motion is communicated from one roller to another 
crank handle. 


2685. Boats, J. Key, Bi 


by means of 
tingham. —Dated? lat Auquat, 1874 
This invention consists in disposing o. attaching on each side of t! 
boat, a buoyant chamber, preferably rectangular in cross section. Th« 
chambers are connected at their ends and sides to the ends and sides 
the boat by detachable stays or connecting pieces. The rowlocks may !« 
fixed to the summits of the buoyant chambers, and ridges along th: 
summits of the said chambers serve, in case of wreck or capsising of t! 
boat, for persons to grasp. Ropes may also be fixed along the outer si 
of the buoyant chambers for a like purpose. By the use of the 
buoyant chambers, increased epener and stability are given to th 
boat, and the danger of capsising is reduced toa minimum. The sail 
buoyant chambers also protect the sides of the boat against the action of 
the waves in a rough sea. 
2688. Fasrexincs ror JEWELLERY Dress, 
Smith, Birmingham.—Dated 3rd Au 1s74 
According to this invention the two. alin of the solitaire or other lik« 
article are connected together by the following combination of parts :—.\ 
spring slide having a hooked c: atch works in the shell or body of the front 
art of the solitaire, and passes through a slot in the stem on_ its inner 
on A similar slot is made in the stem on the inner face of the back 
part of the solitaire, into which last-named slot the hooked catch snaps 
when the two parts of the solitaire are engaged together by their stem 
Instead of a single slide, two slides and hooked catches may be used, the 
catches, engaging with the stem on the back part of the solitaire at op} 
site points. For glove-fastenings two spring catches are arranged on thx 
opposite edges of a slide working in a box or case fixed to the glove, 
hooks on the said catches engaging with slots in the edges of the fixe d 
box or case. The releasing of the slide is effected by compressing in- 
wards the spring catches, so as to withdraw their hooks from the ixed 
box. The end of the slide has a hook upon it which is hooked to the 
hole or eyelet at one edge of the glove. 
2691. Burners ror BuRNING MINERAL 
Dated 4th August, 1874. 
The burners herein referred to are applicable to all lamps burning 
mineral essences and vils, and other volatile liquids, no lamp chimney 


sata 


AxD T. W. Dowler and J 


Essences, D. Baudelot, Paria. 
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alan onal and burning either with or without a wick, as required, 
the wick when used conducting the liquid by capillary attraction. The 
burners consist of hollow tubes closed above and perforated either on the 
top orat the sides with one or more very fine holes to admit of the pas. 
sage of the vapours or gases to be burnt ; these are generated by heat by 
aid of curved and reflecting plates fitting on the burner by means of 
sockets. These plates receive the heat of the flame and transmit it to the 
end of the supply tube in suchwise that the plates becoming heated to «a 
high temperature transmit the caloric to the lower portion of the supply 
pipe and to the wick, when one is used, and creating an active distillation 
of the liquid, which is raised by capillary attraction to a space or chamber 
between the top of the burner and the wick, and liberate the gases, which, 

escaping through the apertures, are there burnt. The great speed of the 
gaseous current thus produced draws along with it a quantity of air, 

which, coming in contact with the heated plates, mingles with the gases 
and produces an active combustion without the aid of a lamp glass, the 
light produced being brilliant, powerful, and white, and emitting no dis- 
agreeable odour, Two plates slightly bent, and placed so that the gas jet 
is between them, may be substituted for the single plate, their action 
heing the same. The outside plate in this case is larger than the inside, 
and both are mounted on the same socket r mural lamps burning 
without a wick the oil receptacle is arranged so that thesupply tube keeps 
a continuous liquid level from the feed pipe near the burner to the recep- 

tacle. The same principle of supplying heat to the conduit pipe for en- 
couraging distillation is employed, and the burner is surrounded by a 
capsule, which, on gently inclining, the lamp receives a few drops of the 
liquid, which, being ignited, he the bottom of the burner and frees 
the gases, a bent plate and reflector being also employed. 


2841. Auizanine, FP. Dele Lone, Paris. —Dated 18th August, 1874 

This invention consists in treating alizarine with various oxidising 
wents in order to obtain therefrom colours or hues in dyeing and printing 
differing from those obtained from alizarine without such treatment 
(me ufethod of operating consists in imixing together dried and pul- 
verised alizarine, arsenic acid vd sulphurie acid, in given proportions, 
heating the compound and boiling the same with water, after which it is 
tiltered and washed. In place of the arsenic acid, antimonic acid, or 
peroxide of manganese, or stannic acid may be employed. According to 
another method dried pulverised alizarine is mixed with concentrated 
nitric acid, refrigerated by means of ice, and aft few minutes the mass 
is poured into cold water, and the precipitate is collected and washed 
According to another method the alizarine suspended in water is treated 
with bichromate of potash or peroxide of lead, nitrate of copper, nitrate 
of inereury, mercurous nitrate, perchloride of iron, sulphate of peroxide 
of iron, or nitrate of peroxide of iron. According to another method 
ilizarine paste is mixed with sulphate of copper, chlorate of potash, and 
siliceous sand ; the mixture is heated in a vapour stove for several days, 
and is then treated with water to remove the soluble salts, and the 
colouring matter is extracted by eaustie soda and precipitated by an 
wid 
2969. Increasine Comnustion, We L. Powlesoo, Sea Froanciseo.— Dated 

2th August, UTA. 

The said invention relates to improvements in apparatus for super 
heating steam and introducing it into the furnaces of steam boiler or 
other furnaces where it way be necessary to use it, by which combustion 
is greatly promoted and the smoke entirely consumed. 
nave Umpretita Rensrr, J. J. tiggins, New York.--Dated 3st Aucust, 

S74 




























































This invention consists in such a construction of runner as enables the 
umbrella to be raised or dropped by simply moving the runner without 
‘equiring a separate action of the hand to press in the springs which are 
used to hold the umbrella closed or expanded 
3000. Excavattixc Coat axp orner Minerats, 1, Wilde, Manchester. 

Dated tad September, UTA 

These improvements consist of a portable machine in which a pick is 
ioved to and fro by a ce tpstan Wheel to form the greeve er undercut ; 
the pick is raised and lowered te increase the depth of the cut by a ° 
the whole machine is ee ne a bed tixed to the tloor of the ming 
274. Boots, J. Kei yure London. —-Dated 2rd January, UST. 

Vhis invention has = its object the combination of the lace rt, 
legying, or gaiter, and the making of the boot waterproof to the tep (and 


















| 2676. Treatinc 
li 


not as the legying and boot detached) and as the f! tp comes to the top of 





t, and the spat entirely covers the lacing, the instep and Teg ean 

» made large or sinall as desired, It has the advantages of the lace boot 

and the appearance of the boot and legving for riding. It is also suitable 

f wid it can mitde to open to any size seas to be put on or off 

greatest ease and despatch 

2651. Dyeing Lisen asp Corron Tureaps, J. Badeoek, Aldersqet:-street, 
Lovdon.— Dated suth July, Us74 : 

Threads aud cottens proper are te be dyed in shades of the sam 
colour, but in steps blending, so that when sewn in or upon a fabric novel 
effects are produced 
2652. Trearvenr or Marertans user is GrinpiIng, Smoorminc, AND 

Pouisiing Guass, Re aad @. LL Duglish, St. Helens. —Dated doth July, 
ISTH 

Virst, sea or other so-called natural sand, or sand obtained by crushing 
o¥ breaking stone is subjected to the action of heat in vessels or furnaces ; 
the particles are thereby reduced in size and made sharp and keen. A 
dull red heat answers, “Secondly, sand so treated is separated into different 
qualities as regards fineness, in fluids, either by projection inte air and 
collection ona floor or vitation and collection ontraysinaliquid. Other 
means for separating may beused. Thirdly, cylindrical revelving vessels 
preferably inclined and heated extern: uly are used for heating the sand. 
The supply and delive ry may cither be continuous or they may be filled 
and emptied from time to time. 

2653. Scenr Founrais, N. Flows, Soath Hackoey.— Dated 80th July, 
Is74 

his improved scent fountain is constructed of a tube of gliss or other 
stitable material closed at the lower end, the upper end having « rim or 
funge over which is fitted a caporteat of india-rubber or gutta-percha 
\ small plug or pin is provided to close the hole in the top of the cap when 
the fountain is net being used. 

2654. Coatine Sream BOULLERS AND OTHER 
Brevahton, Boltaa Dated woth July, 7A. 

This invention consists tite ipally in the use of a layer of le or un 
do animal hair between two layers or coats of a non-conducting 
cchent or composition for the purpose of preventing the radiation and 
— of heat from the exterior of steam boilers and other heated sur- 

Wes 
2657 “i MAND OTHEI 

Is7 

This , one relates, First, to the slide valves of steam and other 
engines, aud consists in improved arrangements and constructions for 
enabling the valve to work throughout its stroke er travel in a perfeet 
equilibrium. In all cases the back of the valve is planed and scraped 
parallel with the face, and is exactly of the same length and breadth, 
mad the two slides are equal in area, and also the two ends, and whatever 
ix done to the valve in its steam chest on any one of its sides, its oppe- 
site side must be similarly treated. As the steam is removed from the 
face of the valve by its contact with the cylinder face in which are the 
two steam ports, the steam is caused to be removed from the back of the 
valve by having a similar face presented to it which contains two blank 
steam ports of the same length and breadth as those in the cylinder face 
und directly opposite to them, and in some cases the face presented to the 
back of the valve is the inside of the cover of the steam chest, and in 
other cases the face is separate and made adjustable from the outside of 
the cover. Another part of this invention relates to the pistons of 
horizontal steam and otter engines, and has for its object reducing to a 
minimum the wear and tear of the bottom sides of the piston and cylinder 
and preserving their circular shape by causing the rim of the piston to be 

wted upon by a pressure of steam corresponding with the weight of the 

piston and half the piston rod. - 

2658. Dyeixc Yarns or Tureaps or Sick, 7. cud A. ZL. Dickens, aad Jd. 
Heyrood, Middleton,— Dated 3 th July, 1874. 

This invention relates to mordaunting, seaping, and steeping, and con- 
sixts in the employment of rollers upon which the skeins are strung, the 
said rollers having hollow axes and perforations leading therefrom. The 
liquor is ceused to circulate through these axes, perforations, and silk 
lying thereon. 

2659. Evectric Tenecrarn APPARATUS, 
0th July, IST4 

This invention relates to clectrie telegrs mone apparatus in which the 
messages are transmitted by the aid of perforated paper. He combines one 
ermore induction coils anda cir uit breaking armature in the transmitting 
station, with an induction coil in receiving station, the outer helices of the 
transmitting coil or coils being connected by the line wires with the outer 
helix of the receiving coil, while the inner helices of the transmitting 
coil or coils are connected ‘toa galvanic battery in such a manner that in- 
duced currents are sent over the line wires and produce secondary 
induced currents in the receiving coil suitable for chemical writing. 
2660. Distrisurine Warer in Purstic Lg iGHFARES, J. F. Clarke, 

Moorgate-street, Londor,—Dated 30th July, b 
fhe invention consists of an arrangement OF portable stand pipe to be 
applied to cocks or vi ilves below the street level in connection with the 
water mains, and provided with a discharge pipe and nozzle or spreader. 
The stand pipe, which terminates in a cross handle at top, also serves as 
a key for turning the cock to which it is applied. 
2662. Umnnrenras, W. Passmore, Addiscombe.—Dated 31st July, 74 

The invention consists in a contrivance whereby the water ‘as it 
descends to the edge of the umbrella shall not run off at every tip, but 
only from one part, at the will of the person using it, 
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ENGINES, J. High, Wigan, Dated 30th July, 

















R. K. Boyle, New York.—Dated 


























2663. Tursines, J. BE. F. Sutin Camden Town.—Dated 31st July, 1874. 

According to this invention, the turbine is constructed by an annular 
ring or plate, with a border or flange externally, the plate being cut with 
apertures, through which the water falls into ducts or channels radiating 
from the centre and dese ending thereto. The water is conducted to the 
turbine by suitable guides, and escapes by the central outlet of the 
ducts 
2664. Serp on Ow Cakes, C. Eskiet, Hull, —Dated Silat July, 1874. 

Improvements in the filler plate, press plate, and press box 
2665. Covriincs ror SuAFrixGs AND IN Hups ror WHEELS, &c., A. 

Brehwer, Philadelphia, U.S.-—Dated 31st July, W74 

The invention consists in constructing couplings with flexible portions 
capable of being forced against the shafts to be coupled, or in forming them 
in one rigid piece having a central hole therein to receive the shafts, and 
two openings communicating with such central hole to receive movable 
taper or wedge- shaped pie which are forced against the shafts to be 
coupled by means of Wedyes, bolts, or taper screws. 

2670. Haxp on Guarp Raines, HW. J. Marquet Brussels.—Dated 31st 
July, i874 

A hand railing is firmly attached cither to one of the steps or to the 
irons which support the same, and the end of the railing of one carriage 
is connected by chains to the end of the railing of the next carriage, for 
which purpose the chains are provided with hooks, which will admit of 
the continuity of the chain being broken when required. 

2671. Measurninc Tapes, R. Whitaker and A. Holden, Birningham.- 
Dated Sist July, UST4. 

This consists in printing the tapes by lithographic or stone-printing ; 
the great pressure required for this printing process expands the said 
tapes and prevents further expansion or contraction ; and in the applica- 
tion of the said measures to the tapes or other suitable part of pencils, 
walking sticks, and other like articles 
2672. Raiway Couptines, J. M Cohkrs, Haiwburg.—Dated dist July, 


Init 


























This invention is the combination of a shiftable bar on the frame or 
body of a carriage, the bar having a lever at each end, and a lift, catch, or 
claw frame at about the central part, such lift or claw being capable of 
lifting a weighted coupling into position to engage into the hook of the 
adjoining draw bar and there to be brought into a state of tension or lock 
by any suitable apparatus, 

2673. Sarety Apraratus ror Swinnine, J. 8. Levett, Edinburgh. 
Dated Ast) August, 1874 

The features of novelty which constitute this invention are the con- 
struction of the eg Spe in the form of two distinct frames. of which one 
is ae on the back of the swimmer, and to which the other, carrying 
keg buoyant power, may be disconnected and reattached at will either 
by the swimmer himself, by a companion in the water, or by an instructor 
having control over the apparatus, 
2675. Pirrk Wrencues, &. G. Evorne, 

roud,~-Dated lst August, S74 

According to this invention a pipe wrench having two di-erging jaws 
has on one of its jaws a movable roller which intervenes between the 
sitid jaw and the side of the pipe to be grasped, while the pipe bears 
against the other jaw. By this arrangement when the wrench is turned 
in one direction the roller is made to roll upon its jaw and thus nip the 

pipe between it and the other jaw. The roller is held in place against its 

jaw by side cheeks on the jaw, or by arms turning on pivots 
in the jaw, or by any other device which will allow the roller 
to move along the jaw \ spring is provided for bringing the roller 
in contact with the pipe. The surfaces of the jaws and the roller 
may be serrated, and the jaw against which the pipe bears may be formed 
with a series of hollows corresponding to pipes of different diameters. 
According to another arrangement the one jaw of the wrench is formed 
with 2 concave curvature eccentric to a piv ot on the other jaw on which 
aroller is mounted 





Kilburn, ond A, Moove, Euston- 






























Excret.e, J. A. Manning, Sovtheimpton-buildings 
vlon.— Dated Ist August, 1874. 

This invention has for its object the sanitary improvement of towns 
and cities, and of dwellings in country districts, by cutting off all com- 
munication between the closets and sewers or ce and the substitu- 

water closets of dry closets of a peculiar construction and 
nent, whereby the liquid and solid excreta are separated from 
and collected in separate ptacles along with disinfectants, 
deodorisers, and absorbents, composed of soot, wood charcoal, seaweed 
charcoal, animal charcoal, or phosphate of lime, sulphates of manganese 
and of iron. 

2677. Writinc Desks aNp Tanners, I. Schildl 

Dated ist Aueust, UST4 

The object of this invention is to se construct writing desks and tables 
that they may be adjusted tosuit the height of any per on whet her sitting 
To this end the top board of the table or ¢ is detached from 
the box or frame of the desk or table, and is suppx ted by levers or legs 
which are hinged to the underside of the top board and are provided at 
their lower ends with catches, bolts, or other analogous devices which 
take into teeth or recesses or catch against horizontal pins fixed in grooves 
made in the box or lower frame for the purpose. 

2678. Buoy ror Saving Precious Articues, L. F. Gosselin, Puri 
Dated (st Avaust, S74 

The buoy is of spherical form with a cylindrical appendix underneath 
into which the valuables are to be placed. An open-worked chimney is 
arranged in the vessei near to the commander's post, in which a 
number of the bnoys are arranged, so that when the vessel sinks the 
buoys tloat of themsclves, 

2679. Jacker on WartstcoaT ror Saving Lire, L. F. 
Dated ist August, US74 

This consists in the employment of a pneumatie tube rolled round 
the body and fastened between a double envelope so farmed as to resemble 
un ordinary bathing costume. 

2681. Haxciwe Watt Parer, WR. Lake, 
London.--A communication trom R. Bustin, St. John, 

t August, S74. 

The First part of this invention relates to a combination of four rollers, 
so arranged Ina box that the wall paper may be covered with a paste of an 
even thickness, the paste being contained in the bottom of the box. The 
Seeond part of the said invention relates to a thin metal plate so 
arranged as te regulate the thickness of the paste and to spread it 
uniformly on the paper and keep it free from lumps 
2683. Boicers or Hor Water Heating Apparatus, B. Herlow, Macelss- 

feld.-—Dated Ist August, IST74. 

The features of novelty in this invention, which refers to previous 
letters patent, No, 2255, granted to tle inventor a.p, 1867, consist in a 
different form’ of vertical tul r the improved boiler, whereby greater 
heating surface is produced ; in djovanings asmoke box at the upper part 
thereof, and capable of being closed by a damper as described ; in a novel 
method of connecting the boiler proper with the hollow fire bars and 
jointing the return pipes thereto ; and in mounting the sliding furnace 
and ashpit doors upon an oblique ail as described. 

2684. Stream Borers R., A, aad WL R. Oserald, and Fo H. 
Weyeraang, Suaderte Dat ted lst August, IS7T4. 

This provisional specification describes constructing a boiler of a round 
form fitted with small flame tubes. The boiler is fired underneath 
externally, and has two separate fires to each boiler. The flame, after 
leaving the fr ght along underneath the boiler, and returns 
to front of boiler from back combustion chamber through the small tubes 
to the front combustion chamber, from thence it travels along the side 
of the boiler te chimney or uptake—or flue, which can be used for super- 
heating or feed heating purposes by placing a vessel on the top of same—or 
elsewhere at pleasure. — The boiler is supported by a brick or other wall 
running along outside the centre of the boiler “ndemne ith, and is built in 
with brick or other work at the sides. 

2686. Treatine Leatuen, //. WW. Murdoch, Staple-inn, London.—A_ coimn- 
munication fron B. Picard, Brussels, Dated Ist August, 187 

According to this invention the leather is first soaked in’ milk of lime 
and is then dried and greased, and the superfluous grease is rubbed off, 
2687. Motive Power ror Working Pumps, W. Davies, Pumpsaint. 

Dated 3rd August, 1874 

Utilising the rolling motion of ships for driving the pumps or other 
machinery. 

2689. Muces ror Sprssinc anv Dousirne, J. K. MeMya and T. Taylorsm, 
Blackburn.—Dated 3rd August, 1874. 

This invention relates to the winding-on motion in spinning and 
doubling mules, and consists in an improved arrangement of parts for 
regulating the position of the nosing peg, which by pressing upon the 
winding-on chain at each stretch or draw of the mule carriage imparts to 
the spindle during the vo ation of winding on the yarn a speed pro- 
portional to its gradually decreasing diameter or taper; the object of the 
invention being to provide means whereby the tension of the yarn may 
be more uniformly controlled than heretofore, and so devised’ as to im- 
part increased firmness to the nose of the cop by increasing the tension 
of the yarn uniformly from any desired point prior to the completion of 
the cop. To this end a differential motion is obtained by the use or 
employment of a cross lever arranged in combination with a screw, 
ratchet and pawl, and other parts. A toothed rack and pinion may also 

ye se! 

2690. PORTABLE or TABLE Fountains, 4. M. Clark, Chancery-lane.—A 
communication Jrom G@. J. Wenck, New York, and R. Von Briesen, 
Weehawken, New Jersey.— Dated 3rd August, 1874. 

The fountain consists of a base or bottle for the liquid, surmounted by 
a bowl and nozzle supported on a neck, resting on the bas After charg- 
ing the bottle with liquid, compressed air is forced in, which when the 
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Fes. 19, 1875. 


cock is unl. will force Rie wide. out in an nah current 
through the nozzle, thereby producing a jet. Gas may also be pro- 
duced in the bottle with a similar object. A modification is also de- 
scribec 
2692. Licutinc axp VentiLatine, J. and J. Rigby, Manchester.—Dated 
4th Auqust, 1874 
This apparatus relates to what are known as sun lights, and is in- 
tended to increase the ventilating power of such lights, at the saine time 
that it decreases the heat produc in the ventilating pipe to a very con- 
siderable degree, and thus reduces to a minimum th iger of fire 
produced by the overheating of the ventilating pipe; the light 
produced is also at the same time improved in steadiness and bril- 
liancy. 
2693. si -_ BE. Hunt, Glas Sroin J. C. Lionavous 
and J. ERS, Dated 4th Auquat, S74. 
This inve ot consists in st istituting s for the open pans in present use 
a series of improved vessels which are closed, and by means of which the 
processes are greatly simplified. On being clarified the liquor is admitted 
to a receiver heated by steam passing through pipes in the liquor and 
into a space under the receiver. The concentrated liquor is transferred to 
an evaporating vessel with twoor three compartments heated by steam in 
pipes and spaces, and is therein further concentrated to the striking 
point. 
2694. PreventixnG Waste or Water, B. Aldous, Mont pelicr-road, Pe 
hom.— Dated Ath August, 174. 
This invention consists of a valve or block and box on the telescope 
principle or action, and which is worked by floatation; and is for use in 
tanks or cisterns of any size to cut the water off when the cistern or tank 
is full, and prevent the waste of water by overtlow. 
2695, Hor SESHOES, h. Marsden, Shegield.—Dated 4th August, 1874 
es forming oves on the under 
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2696. Dentat | NGINES, G. T. Bows - Sutton.— A communication From 
N. Stow, Binyheinpton, US. —Date August, ISi4 
This provisional specitication de oe ae s improvements in tools driven 
by a treadle. 
2697. OreENING AND CLEANING COTTON, J. 
Goulding, Oldham.—Dated Ath August, S74 
This invention consists in an improved and novel method of construct- 
ing or altering the machine called the willow, whereby a more effectus al 
cleaning of the cotton or other material to be operated upon is obtained, 
than has hitherto been accomplished. This they effect by dispensing with 
the spiked teeth on the inside of the cover of an ordinary willow opening 
or cleaning machine ; and in lieu thereof, placing transverse bars, set in 
a frame with a chamber or cavity above, from which is taken the dust, 
leaf, seed, or other foreign substances from the cotton or other material 
to be operated upon, by means of a blast or fan. 





helyh, J. Cooper, end W. 









iEATING Apparatus, J. @. Wagstag, Dekingield.—Dated 4th 
A ty 
The inventor forms a boiler of arched pipes conneeted together in the 
form of an ordinary saddle boiler. They fit close at the top, but leave 
openings in sides through which fthaues pass. The inventor sometimes 
encloses the boiler with a metal water casin ‘ 


2701 Uris rey Sawousr AND Suavincs, & . Blackirall.—Dated 








tth Avau isi. 
This invention aii in burning sav t and shavings, the latter 
being first disintegrated to bring them te the state of sawdust. The 








furnace being charged with a continuous stream of such fuel by the 
impelling force ef ablast of air, the inventor is enabled to keep up an 
intense tire suitable for yenerating sicam and for calcining mineral 
substances. 
2702. Hearne, Devine, 
Dates 4th Auguat, WTA 
This invention consists in conveying the steam from the boiler to the 
coil or worm (which is disposed at a higher level than the boiler) by a pipe 
in the usual way, a return pipe having a continuous fall throughout its 
length and of smaller diameter tha in the feed pipe leading from the lowest 
point in the worm or coil, so that the water of condensation formed 
therein may flow back to the boiler below the water line, to be again 
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AND Evaporatine, J. Ro 








evaporated, and soe on. 
2708. SuraicaL PLaisters AND Banpaces, © Chondler, Artillern-stredt, 
Bermondsey, and W. HH Southan, Princessatre l 






\ ineans is described of 1 aking perforations or incisions in medical 
plaisters and banda suv as to allow of the escape of finids without 
disturbing the dressing ; also cooling the parts affected by permitting 
exhalation and ventilation ; also ascertaining the progress ot the parts 
] interfering with the bandage or plaister as heretofore has been 

















2704. Pires vor Conveyine Breer, &¢ 
Dated Sth August, WTA. 

This invention has for its object to supersede the use of lead and other 
metal pipes commonly used in conveying beer from cusks to beer pumps 
and beer engines, and for other like purposes, According to this Inven 
tion lengths of tubing of giass, carthenware, china, or enamelled iron or 
copper are used, the said lengths of tubing beiug connected together at 
their ends by tightly fitting tubular junetion pieces of india-rubber 
bound by wire or string or pressed by springs, or the ends of the lengths 
of tubing are connected by ball-and-socket joints or by screwing.  l’ipes 
thus made are without action on the beer or other liquids usually con 
veyed in pipes, they are not liable to decay, and can be readily connected 
together and disconnected from one another. 

705. Proyectits ror Guns, A. C. Macleod, Carlisle.— Dated 5th 

is74. 

This provisional specification describes a projectile with the fore part 
larger and heavier than the rear part, and the combination with this 
mode of construction, of spiral grooves on the surface or other like con- 
trivance to give rotary motion. 

2706. Sivver AND Distrimutorn or ASHES EN Connne TION wir Dry 
CLOSETS AND ComMopes, #. T. Bond, Gloucester. Dated Sth Auguat, 
Is74 

The novelty of this invention consists in the construction of a cinder 
sifter in the shape of a poly gonal but fattish box, which is tixed by 
hinges to the upper surfac oset or commode, in such 
a Way that the aperture of the seat can be covered by it, and that when 
the seat requires to be used, and the box is thrown hack for this purpose, 
the agitation of the ashes in a simple form of sifter placed inside the box, 
sifts them and separates a given portion, which when the box is again 
replaced over the hole in the s sat, is thereby discharged into the exere- 
ment receptacle. 

2707. Srixxina anp Dovsiine, J. S. Reworth, 
August, S74. 

The novelty of this invention consists in giving elasticity to the bolsters 
and footsteps of spindles, so as to allow them free edom suflicient to allow 
the spindle to take its own course, while the combined spindle, flyer, and 
bobbin, or spindle and eop, revolve round their centre of gravity, which 
is but rarely the centre of the spindle. 

2708. Repuction or Sucpuipes, Oxipes, AND Meratiic CARBONATES IN 
REVERBERATORY FURNACES, WITH Gas Propvcep FROM THE DECOMPO- 
sition or Water, J. C. rer Westminster.—A 
J. M. V. Cordurvie and EB. L. . D. T. Anthony, 
August, 74 

Reactions obtained by gases proceeding from the decomposition of 
steam (water) by means of red-hot coals or combustible gas ; also the 
application of the said yas to the direct reduction of sulphurised, oxidised, 
and carbonated gases the cooling by stexm (from water) in con- 
densing chambers, in order to condense and carry off the metallic evapo- 
rations, and to avoid loss of metal. 

2709. So.venrs ror Certain Gum Resins, 1. Mackey, 
bur yv.— Dated Sth August, U74. 

Adding to methylated spirit (or a mixture of pyroxilic spirit and 
alcohol) one or other of two certain combinations, and stirring till the 
spirit becomes milky white or of a milky appearance, and then adding 
more of the methylated spirit (or of the said mixture) till it becomes 
clear. These combinations the inventor terms Ne, 1 and No. 2. No.1 
consists of one partof benzoline to six parts of mineral or coal naphtha, or 
one part of turpentine to six parts of mineral or coal naphtha, or half one 
part of benzoline and half one part of turpentine may be substituted for 
one whole part of either. No. 2 consists of one part of turpentine to 
costo ea of benzoline. The proportions stated may be varied, and in 
some cases he uses wineral or coal naphtha only instead of combination 
No, 1. 

2724. SigNatuine on Ramways, Kh. Cerrer, Glasgow. 
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Dated 6th August, 





Is74. 
The improved apparatus is titted with two keys marked “ signal on” 
and ‘signal off.” In depressing the “‘ signal off” key a detent is released 
so that a spring moves a slide or cover over the end of the key, and the 
signal man cannot in consequence depress this key a second time in 
mistake, or until he has moved back the covering slide by means of a 
separate handle. In working the apparatus in ordinary cases, the “ signal 
off" key is depressed when an approaching train is two sections distant 
as notified by wire, on the train passing the next section the “ signal on’ 
key is depressed, and on the train passing the station itself the covering 
slide is moved bac’! 
2727. whee Drae J. P. Pieri, Corsica.—-Dated 6th August, 1874 

The said invention relates to the manufacture of cartridges for breech- 
loading fire- -arms, and ordnance with, sh ae lis or cases formed ‘of metal foil, 
anda i as hereinafter specified. 
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2736. Rexperinc TexTILE SupsTances WATERPROOF, 
Polito, Paris. —Deted 7th Auauat, 1874 

The process is as follows ;.—A trough or vat of dimension proportionate 
to the quantity of material to be operated on is filled with pure water, to 
whith is added a quantity of alum, regulated in accordance with the 
volume of water, this addition of alum is intended to prepare the water 
bath for the reception of other matters hereafter mentioned, so that the 
composition may be made under the most advantageous circumstances, 
and before the introduction of other ingredients in the bath a certain 
time is allowed to clapse to admit of the complete solution of the alum ; 
when this is effected, a proportionate quantity of acetate of lead is placed 
in the bath ; with this matter the liquid composition attains the properties 
of impermeability, but in order to give it greater consistency and insure 
a certain and satisfactory result, a further addition of ingredients is mack 
to the bath, consisting of matters known in commerce as moss, com 
monly known as the fucus crispus or lichen carragahen moss, found on 
rocks in the sea, and salammoniac. When the bath is thus established, 
the articles to be rendered impermeable are placed therein and allowed to 
remain till thoroughly and sufficiently saturated, when they are with 
drawn and allowed to dry, when they will possess all the requisite qualities 
of perfect imperme ability. 
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roller on which the fabric is wound, wand the inventor places a layer of 
elastic and another of non-conducting substance between the fabric and 
the roller. He also supports the roller in spring bearings 
THE Beucian Iron Trape.—(Fron our Correspondent.) — The 
felgian iron trade still remains dull. Belgian industrials are 


hoping to secure some of the business which will be lost to South 
Wales if the present industrial troubles in that important English 
district should be much longer continued. Belgian iron is consi- 
dered to bear a closer resemblance to Welsh iron than to iron made 
in any other part of Great Britain. 

THe Tiger ScHEME.—A telegram from Rome, dated Tuesday, 
conveys the information that Garibaldi has intrusted to an English 
firm of engineers, Messrs. Wilkinson and Smith, of We stminster, 
the preparation of the plans for forming a harbour in connection 
with the intended ship canal to Rome at Fiumicino, near the 
present mouth of the Tiber. 








The plans are to be prepared with all | 


expedition, to enable the works to be commenced as early as 
possible, 

THe Baru axnp West or ENGLAND SHow. — The Bath and 
West of England Agricultural Show is, we understand, to be held | 


this year at Croydon. The show will open early in May, and will 
last one week. Great preparations are being made, and it is hoped 
that a great success will be obtained. There can be very little 
doubt that, owing to the proximity of Croydon to London, the 
attendance of visitors will be very large, and the success of the 
meeting should be equally great. 

: = TH WALES STRIKE. — The Manchester and Salford 
Trades’ Council, who have had an interview with a deputation 
from the managing committee of the South Wales colliers, have 
decided not to entertain the lockout in the above district asa trade 
question; and have also informed the deputation that they cannot 
give any support to the men. The result of the interview does not 
yet appear to have been communicated to the men in South 
Wales, but there is little doubt it will be received with dismay, as 
indicating the course which other trade councils throughout the 
country may take. 

RoME A SEAPoRT.—General Garibaldi’s project for the canalisa- 
tion of the river Tiber is daily finding fast supporters, and it is 
thought that it will find no opposition when it is brought before 
Parliament. The idea of cniaine Rome a seaport is not new, 
and at the present time the river is navigable up to Rome tor smz ll 
vessels from 150 to 200 tons burden. Some small screw steamers of 
180 tons, drawing 1°60 of water, ply regularly between Rome, 
Civita Vecchia, Leghorn and Genoa, but the landing accommodation 
is so bad at the former place, that this trade is insignificant. The 
general proposes to commence the diversion of the river some 
distance above the city, at Ponte Mammolo, and to construct below 
the city an entirely new channel to the sea commencing at Ponte 
Nomentano. It is estimated that this work, which will extend for 
30 kilometres, will cost thirty millions of francs (£1,200,000). It 
is rumoured that a company is to be formed for carrying out this 
undertaking, and that the king has offered to take one million of 
francs in shares ; it is also probable that the State, the province, 
and the city of Rome will furnish ample subventions for the 
realisation of this scheme. 

YorKSHIRE EXuipitioN AT LEEDS. —The building contractors 
are progressing rapidly with their work. Already the space 
allotted in the Cloth Hall Yard by the trustees—amounting to 
nearly two-thirds of the whole—has been floored. This flooring 
is raised 2ft, from the ground. The building on Mr. Croft’s land 
adjoining is also in a forward state. It is believed that every inch 
of available space allotted for each department—viz., Fine Arts, 
Science, Machinery, Manufactures, and Sanitary—will be fully 
occupied. The Art Committee contemplate dividing the picture 
gallery into four compartments, each about 30 yards long, and 
wranging the paintings according to age, schools, or character. 
There will be in this de partment one of the largest and most com- 
plete exhibitions of pre-historic and ethnological objects yet brought 
Cone the offers of loans being most generous. With the ex- 
ception of a few square feet not yet definitely allotted, and the 
applications for space in the department for Domestic Economy, 
Working Models, Xc., will be under consideration next week. 
Applications from the working classes to admit specimens of their 
handiwork have not yet been very numerous, and we wish now to 
invite the attention of artificers of both sexes to this department, 
and to remind them that the Mayor has offered a large sum to be 
awarded as prizes in this department. 

THE METALLIFEROUS MINES Act. --At the Helstone County Petty 
sessions, on Saturday week, Dr. Forster, the Government Inspector 
Mines, charged the adventurers of Balmenear Mine, in the parish 
with serious infringements of re Act, Mr. Chilcott, 
G. Plomer defended. 


















c 
of Wendron, 
of Truro, appeared for Dr, Forster, and Mr. J. 


Mr. Forster stated that he had visited the mine on Dec. 7. He 
found no proper changing-house, but saw men changing their 
clothes in the boiler-house. By sec. 23, rule 16, it is enacted that 


‘If more than twelve persons are ordinarily e mploye «din the mine 

below ground, sufficient accommodation shall be provided above 
ground near the principal entrance of the mine, and not in the 
engine-house or boiler-house, for enabling the persons employed in 
the mine to convenie mntly dry and change their dresses,” There 
was also an infringement of sec. 23, rule 18 :—‘* Every steam-boiler 
shall be provided with a proper steam-gauge and water-gauge, to 
show respectively the pressure of steam and the height of water in 
the boiler, and with a proper safety valve.” He found three cocks 
on the boiler, but these did not, in his opinion, meet the require- 
ments of the Act, which meant a regular glass water-gauge. Notice 
had not been sent forthe opening of a shaft which had been cleared 
for two months. No copy of the abstract of the Act had been 
posted, nor was any register book kept. Mr. Plomer said that the 
company, which was a highly respectable one, chiefly of London 
gentlemen, had not long entered on the property, only four pay- 
days having passed. There had, of course, been no intention of 
infringing the Act, which he thought was a very arbitrary one ; 
that sufficient time had not elapsed to carry out the necessary 
arrangements for the accommodation of the men, but that this was 
being done as speedily as possible. Capt. Burgan, agent of the 
mine, said that all necessary accommodation for the men were being 
made—that they had fitted up a temporary changing-house, and a 
better one was in course of construction. In his opinion the three 
cocks on the boiler answered every purpose required for safety or 
otherwise—such had been in use since the time of Woolf. He 
informed the bench that a copy of the abstract had been posted 
since Dr. Forster’s visits, and a register book was now kept. The 
bench considered the charges had been sustained with the excep- 
tion of the steam-gauge, which was a scientitic point upon which 
they could not decide, They would inflict a nominal penalty of 
10s, and costs, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS 


(From our own Correspondent. ) 


THE reports forthcoming from the different localities are less 
favourable than they were last week. Not so much time upon the 
whole is being run in the mills and forges, and firms® who stoutly 
demand prices which they maintain they ought to get, speak of 
their growing unsuccess in tendering for orders in the market. 

* Your price is too high; we are buying considerably under your 
figures,” are the too frequent replies which are now being received 
in this district by the makers of good iron. Inasmuch as it is still 
possible in some cases to accept lower terms and yet make some 
kind of profit, a disposition to meet customers’ views is manifeste: 
Except, therefore, in the case of the Al iron of a few houses, 
most of the products of the mills and forges were obtainable in 
Wolverhampton on Wednesday at slightly lower prices than could 
have secured the products a week ago 

Firms of long standing in the finished iron trade were to-day 
(Thursday) on Change in Birmingham complaining loudly of the 
difficulty which they found in obtaining orders upon profitable 
terms, One such firm was declared to be 
they had laid off over thirty puddling furnaces. Younger firms 
appeared to be gene rally better off proportionate ly to their make 
than their more established ne ighbours, The energy of the 
younger firms in getting business, and, perhaps, their smaller 
expenses ig them take lower prices, in degree 
accounts for the difference here set forth. Only, however, in the 
best sheet and tin plate, of the high-class boiler plate, and 
certain of the hoop mills, is activity observed in relation to either 
young or old firms, and neither will much benetited by the 
orders which were secured to-day, for merchants express their 
conviction that the present range of prices cannot extend into the 
next quarter, They therefore postponed buying whenever the y 
could do without the iron for a few weeks. 

The consumers here of Welsh bars have now to pay £8 15s. per 
ton for that article. 

The activity at the blast furnaces is threatened with interruption 
in not a few instances by reason of the small quantities of limeston: 
for smelting which are coming forward, Mi my furnaces are largely 
dependent upon the Shropshire and North Wales limestone for their 
Seaton material, Of this the supply is abundant enough, but the 
railways are so overcrowded that the trucks cannot be got to and 
fro without harassing delays. Whilst the ironmasters are com- 
plaining and saying that they shall have to put their furnaces on 
short blast, the people at the stone pits are equally inconvenienced 
upon the accumulation of stone upon their pit banks. Hence, lime- 
stone is alike scarce and dear. 

Thee xperience of the } ig 4 making tirms varies considerably. Those 
furnaces at which iron s a fair quality is sold at a moderate price, 
and intended r pee for the antes and some for the forge 8, are 
kept in full and active work; and the iron sent away as fast 
as itis made. All-mine iron sells but tamely in other than rare 
instances. The arrivals of all the different kinds of pig iron made 
in other districts keep heavy. Mine pigs witha modicum of cinder 
in them were sold in Birmingham to-day at £4 per ton, though 
£4 2s, Gd. had been sought. 
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Coal is very abundant in all but the high-class furnace and the 
best household samples. These keep up at the prices at which 
they were left by the reduction announced last week in the rates 
which had before to be given for the Pelsall coal. That the prices 
should remain at their present standard is attributed to the 
stoppage of the pits in South Wales. The reduction recently 
made known of Is. 6d. a ton in Cannock Chase engine slack was 
looked for as the result of earlier similar action taken by the Earl 


of Dudley. It is, nevertheless, instanced as showing upon how 
shaky « foundation the prevailing quotations are upheld. It has 
likewise transpired that the quotations at which much of the coal 
used at the finished iron works is now changing hands, are kept up 
only by an arrangement that the boat load shall contain more than 
the quantity invoiced against the buyer. The coal trade of South 
Statfordshire has also to face the probability of some 5000 or 6000 
acres of virgin land here believed to contain coal passing on an 
early day into the hands of capitalists, who will work it for its 
minerals. 

Considerable quantities of bituminous coal ving from Can- 
nock Chase to the orders of customers who have hithe rto obtained 
their supplies from South Wales; and from North Staffordshire 
some anthracite coal is being sent for shipment from the ports in 
the southern principality. All the steam coal collieries throughout 
North Wales are experiencing a very brisk demand for their pro 
duct, and the men are doing their best to meet it. The exiSting 
pressure has given to an animated inquiry by capitalists for 
more land thereabouts likely to contain coal ; additional colliery 
concerns are already projected, and new borings are being conducted, 
Not alone, therefore, in South Staffordshire, but also at North 
Staffordshire and in North Wales there are excellent prospects of 
largely increased fuel supplies. 
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The proposed increase in the tariff on iron and steel imported 
into the United States is regarded here as a serious matter, 
though a great deal of attention is not yet being given to it. 


is, however, being much discussed 
in relation to the prospects of the United States market in the 
future. An interesting contribution to the information before 
possessed has been made by Mr. W. Molineaux, ironmaster, in a 
contribution read by him in Wolverhampton a few nights ago to 
the South Staffordshire Mill and Forge Managers’ Association, of 
which he is the vice-president. Mr. Molineaux had _ practical 
knowledge of this iron trade in America, as it existed a quarter of 


American iron and steel making 


a century ago, and he has lately made another tour of nearly all 
the iron and steel producing districts in the States. He sketched 
the machinery and other arrangements at most of the works, 


supplying details, from certain of which many of his hearers should 
protit in the management of the mills and forges of South Stafford 
shire. 

Whilst Mr. Molineaux is profoundly impressed with the vast 
strides in iron and steel making and manipulating which the 
Americans have made in the past 25 years, still he does not 
despair of a business being possible with them for a long time to 
come. They have, he says, much overdone the work of preparing 
to meet the American demand, and they have done this at a 
very heavy first cost. With moderate prices in England, the 
British ironmaster. Mr. Molineaux believes, may safely calculate 





on keeping the United States as one of his customers. The 
two greatest difficulties with which the iron and steel 
producer ef America has to contend are dear labour, and 
to some of the native markets, very expensive land car 


riage. Illustrative of the cost of labour in the States he points 
out that at the time the puddlers in this country were being pair 
the very high and unexampled figure of 12s. 6d. per ton, the 
puddlers in America were receiving nearly twice that sum; and he 
shows that a roller who has three hoop mills in his care is from 
that source netting £1000 a year, and is, moreover, the keeper of « 
much-used livery stable. Relative to the expense of carriage 
to some of the American markets, Mr. Molineaux 
not think that it costs much, if any more, to convey iron 
from some of the British iron works across the Atlantic 
to New York than it does to take iron from Tittsburg 
to the market. A prohibitive tariff is what, in his opinion, 
English iron and steel masters have most to fear; but he 
does not believe in the probability of sucha duty. He speaks most 
highly of the frankness with which American iron and steel masters 
everywhere—with one solitary exception—threw open to him the 
whole of their works. ‘‘ We have,” theysaid, ‘‘no secrets ; arid we 
will give you any explanation you need.” The exception was that 
of some steel works which certain manufacturers from Sheffield had 
started near to Philadelphia, But even to those works he might, 
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so short of orders that | 








he said, have perhaps obtained admission if the proprietors had not 
been away. 

The miscellaneous industries are without reportable alteration 
upon their condition a week ago. There have, however, been afew 





changes in prices. Light iron washers have been reduced equal to 
124 per cent. net by a modification of the discount. A considerable 
reduction is announced in bolts and nuts. Bolts are 2s, to 4s, per 
cent. lower, according to size. Machine-made nuts are 2s. to 4s, 
per cwt. lower, and hand-made ditto 2s, to 3s, cheaper, according 
to size. Hand-made rivets are reduced 1s. 6d, to 2s. per ewt.; and 
machine-made ditto 1s, Gd. per ewt. The discount allowed off 
gastitters’ stocks and dies has been increased 5 per cent. 

To-day week two stablemen were killed by a boiler explosion in 


Birmingham. In Great Colmore-street there is a cab proprietor 
who employed a 2-horse power portable vertical engine to cut chaff, 


flue 


























The boiler had been in use four years, part near the wus 
corroded, and the manhole had no strengthening rim. While said 
to be only working at a pressure of 25]b. it had exploded. 
Scientific evidence has been given to show that the steam forced 
out the manhole lid and caused other fractures, and that the 
explosion was due to an excess of steam pressure. A verdict of 
* Accidental death ” was recorded. 
THE NORTH OF ENGLAND, 
(Fire ‘ry own Con cep nde nt.) 

No serious xpprehensions are now entertained of stoppage of 
work among the miners or blast furnacemen of the Cleveland 
district. It is true that some of the blast furnacemen are still so 
recalcitrant that it is not known whether they will accept th 
eduction or not, but at other works they have intimated the 
acceptance of the reduction, and the matter is practically 
end. As for the ironstone miners, they have settled nearly 
pre me iinaries of the forthcoming arbitration, which will take place 
it Saltburn between the Sth and the 12th of next M l Mr. 
Iupert na le has been communicated with on the s ect, and 
has intimated that he will be at liberty about t riod to act as 
umpire. 

The threatened breakdown of nevotiations at some of the worl 
in Cleveland is producing fears that a damp down of blast furnaces 
if not still more serious consequences, May ensue 

Messrs. Bell Brothers, of the Clarence Works, sent the following 
notice to tl miners on Saturday last: e@ regret in conse 
quence of some sections of the men employed at the bl st I maces 
not having as yet intimated their intention to accept the terme 
offered them, we are compelled to inform you that we can only 
start these mines on Monday next on the understanding that the 
hiring is for one week, and may terminate on Saturday, ¢ rr) 
inst. We are the more sorry to give this notice after the prompt 
and straightforward way in which the miners met the owners, as 
shown by their secretary's telegram of the 11th inst It is also 
expected that owing to a want of agreement between Bolckow, 
Vaughan, and Co, and their blast furnacemen, the mines of tl 
company will laid off, together with their turnaces at Wit 
Park, 

It is fortunate, however, as I have already indicated, that there 
will be no general suspension of work, the invariable temper of the 
men being in favour of acquiescence. The blast furnacemer 
not generally connected with any union, and hence they ck 
place themselves in a position to take united action on any 
affecting their relations with their employers, 

There is only one thing now that seems to impend like 
in the horizon over the staple trade of the North of England. It 
is doubted in many quarters whether the Durham miners and 
mine-owners Will proceed to arbitrate on the reduction of 20 per 
cent., of which the employe rs gave notice a fortnight ago T can 
state in the most positive manner that unless some unforeseen and 
unexpected hitch takes place in the negotiations, it is intended by 
both sides to go to arbitration, and to terminate their difticulty in 
the most amicable way possible. On this score, then, no py 
hension need be entertained, and it is extremely important that 
both manufacturers and coalowners should know a fact bearing so 
intimately on their immediate prospects. 

If the difficulties connected with the recalcitrant blast furnace 
men were got out of the way, there would be no obstacle interposed 
to the growth of a feeling of peace and confidence throughout th: 
taple trades of the North, and it is probable that such a feeling 
might now take a permanent and effective form. Wages will hav: 
been reduced, after the existing notices have expired, to very nearly 
the level of 1871, and it is scarcely probable that makers will see} 
to go below that standard, unless, indeed, trade should becony 


Of this, however, there is noimpending appear 
¥, a steady business continues to be done in pig 
iron at a price fully 10s, to 12s, per ton the quot 
tions of 1871. There is more iron made in the Cleveland district 
now than at any previous time, and only a pessimist of the deepest 
dye could see anything else than a fair and encouraging prospect 
for the industry of the Cleveland district. That such is the pre 
vailing view of our manufacturers and mine-owners is abundantly 
manifested in the energy and enterprise with which they are even 
now promoting different schemes for the development of local 
resources, and especially in the readiness with which they are found 
to embark their capital in new works and mines, 
Although there was a good attendance of both buyers a1 
‘Change at Middlesbrough last Tuesday, the 
was still limited. Sellers are pretty well sold for forward 
nd are disinclined to quote prices low enough to tempt 


very desperately bad, 
ance, On the contrary 
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buyers into the market What little iron did change hands was 
on the same basis as the last two market days 30s, to 0s, for 
No. 3. 

The chemical trades on the Tyne are still in very unsettled 
state. The strike still goes on at the works of Allhusen and Sons, 
and the various large chemical companies on the Tyne have formed 


themselves into an association for the purpose of mutual protection 


and support. It is feared that the men will hold out as long as 
they can, although little doubt is felt that they will in the long 
run be compelled to give way. 

There is no immedjate prosyect of a termination of the strike in 
the shipbuilding yards on the Tyne. It is calculated that over 
10,000 men are now idle, and both sides appear determined to 
continue a struggle which can prove nothing except that the 
weakest must go to the wall. Steps have been taken to bring 


masters and men together, but hitherto without avail. 

In the coal trade of Durham there is no change since my last 
re eon ye to the activity that reigns among the blast furnaces 
Cleveland, there is a fairly active demand for coke, and prices 
vd that commodity keep pretty stiff. Otherwise, however, the 
trade is dull. No definite action has yet been taken in reference 
to the settlement of the question of the 20 per cent. reduction of 
wages claimed by the but there is no difficulty in th 
ay of an appeal to arbitration, and the men are already prepar 
: for that resort, 
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In the Northwuberland coal trade the pending reduction of 
wages continues the uppermost topic of consideration, The pr 
liminaries for the arbitration have been so far arranged that it 


will take place on or about the 3rd of March, with Mr, Kettle as 
umpire. Each party has appointed two arbitrators in addition to 
the umpire, but the case will no doubt come before Mr. Kettle in 
the long run. 

Business is quiet at the Northumberland collieries, and in spite 
of the continued lockout in South Wales, neither at the Tyne 
Dock nor at the Northumberland has the amount of business done 


last week come up to the average of the two or three preceding 
weeks, 

A NEW market is about to be built in Paris at the Gros-Caillon, 
It will cover a very large area, and will contain 114 stalls. The 


cost of the whole building i is not expected to exceed 130,0007, 
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THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


GRAVE complaints as to the quietude of business are still heard 
on almost every side, especially from those who are engaged in the 
heavier branches of the iron and the Bessemer steel trades. Few 
of the establishments carrying on the latter business have any 
serious calls upon their producing powers, and the two or three 
concerns which are as yet turning out fairly large lots of rails are 
pretty well weluined to be doing so on account of specifications 
placed at a period anterior to the existing depression of trade. 

Bessemer pig iron and ordinary hematite pigs are not very 
keenly sought after, but several sales are on record during the 
week. Millom quotations are nominally approximate to those 
furnished in THE ENGINEER last week, but it is reported that large 
buyers can “shade” the figures to an appreciable extent ; this, 
however, is only positively known to the high contracting parties. 
A few inquiries for steel rails appear to have been diverted hither 
from South Wales owing to the strike there, but it is not yet 
certain that orders will result. Local quotations for ordinary 
sections of steel rails may be taken at from £9 7s. 6d. to £9 12s, 6d., 
or about £10 10s, f.o.b., Liverpool or Hull. 

The older branches of the cast steel trade remain in a quiet con- 
dition. Manufacturers continue to suffer from a dearth of orders 
from America and the Continent of Europe, and are also con- 
siderably inconvenienced by the marked dulness which characterises 
several important local industries -the file and saw trades, for 
example. Matters are so quiet, indeed, in many quarters that the 
hooks are absolutely bare of orders, a circumstance of most 
unusual occurrence even in times of depression. Agents and 
merchants press for orders as strongly as they can, bnt they are 
constantly met with the rejoinder that it is of no earthly use 
buying raw steel unless there is some reasonable probability of 
getting customers for the finished articles. Requisitions sent out 
preliminarily several months back are still held back from positive 
execution on the same grounds, and appear likely to be suspended 
for some time to come. On the other hand, a few special qualities 
of tool steels, special sizes, and sheet steels are selling tolerably 
well, both to local, home, and certain regular American con- 
signees who prefer Sheffield productions to the native brands of 
cast steel. 

The annual meeting of the shareholders of Joseph Rodgers and 
Sons, Limited, the world renowned cutlery manufacturers, was 
held last week. A dividend of 15 per cent. for the year was 
declared, and a good balance carried forward to the account for the 
year now current. Business was stated to be of a somewhat more 
encouraging nature in some respects. At the 28th annual general 
meeting of the North Central Wagon Company, held at Rother- 
ham on Friday last, « dividend of 10 per cent. with a bonus of 4 per 
cent, was declared. 

At the ordinary annual meeting of the shareholders of the 
Sheffield Wagon Company, Limited, a dividend of 10 per cent. 
was as usual declared. They had invested £12,000 in debentures 
during the year; the directors’ remuneration was increased to £300, 
The founders are doing a somewhat brisker business, there being 
several good pipe orders either just placed or about to be so, and 
ulso a considerably augmented demand for builders’ ironwork, stove- 
grates, &c., consequent in the latter case upon the renewal of 
activity which is beginning to characterise the building trades 
throughout the country. 

It appears somewhat singular that there is an evident difliculty 
in sustaining the present prices of coal, notwithstanding the fact 
that the great productive powers of the South Wales district are 
for the time being nullified by the strike there. This is apparent 
from the fact that on Saturday last the Sheflield Coal Company, 
which is one of the leading colliery concerns in this locality, issued 
circulars to its customers giving a list of new prices to come into 
operation on and after Febrvary 15th, some of the revised figures 
showing a reduction of 1s. Gd. per ton as compared with those 
notified by the same company on February Ist. ‘The new list is as 
under; —Vicked branch coal, 16s, ; best Birley Silkstone, 14s. 6d. ; 
screened Silkstone nuts, 8s. Gd. 3; screened seconds coal, 10s. ; 
coke breeze, 11s.; hard melting coke, washed, 18s.; and 
unscreened slack, 3s, per ton of 21 ewt. at the pits. I 
notice that it is stated that these alterations do not apply to 
Sheffield itself, but I may say that the local customers have had 
the cireular sent to them. I do not at present hear details of any 
general movement in the same direction, but I have been given to 
understand, in a general sense, by a gentleman largely engaged in 
the coal trade, that prices are weak, and will in all probability 
come down Is, to 1s, 6d. per ton very shortly. That the demand is 
now unequal to the means of supply is evinced by the returns just 
issued, showing the quantities of coal conveyed by railway to 
London during the month of January. These tabular statements 
prove that there was a falling off of over 28,600 tons during that 
month, the diminution by the Great Northern route alone being 
not less than 27,300 tons; as compared with the totals for 
the last month of 1874, the precise figures demonstrate that the 
Midland again took the lead of all competitors, heading the list 
with a total of 145,666 tons; the Great Northern being second, 
with 89,843 tons; the London and North-Western third, with 
82,255; and the Great Eastern following with the respectable 
aggregate of 47,122 tons. The diminished quantity carried by the 
Great Northern appears to be entirely due to the smaller consign- 
ments of the South Yorkshire pits, Newton, Chambers, and 
Company alone having sent 3000 tons less during the month. The 
principal Silkstone pits sent 13,500 tons only as against 27,700 tons 
during December, and of the collieries dealing with the thick 
Barnsley coal the thirteen leading concerns dispatched 16,800 tons 
only against 22,700 tons in December; the West Yorkshire pits 
merely consigned 4800 tons. The Derbyshire collieries, on the 
other hand, maintained their prestige very successfully, and so 
contributed to the very large total which again stands to the credit 
of the Midland Company, by which they are exclusively, and it 
may be said, well served. At many new pits extensive sidings are 
being put down in connection with the Midland system. 














NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
THE Glasgow warrant market has been a little firmer during the 
past week, but business ‘ias been limited and prices practically 
without change. On Friday the market was steady but quiet, and 
transactions were effected at from 73s. Gd. to 73s. 3d. Greater 
animation acme on Monday, and the demand forced up the 
prices by Gd., but for one month fixed business was done at 7 








72s. 
‘dl. to 74s, Sd. Searcely any transactions took place on Tuesday, 
and prices remain unaltered, The quantity of pig iron in ventana: 4 
stores on Monday afternoon was 30,417 tons, being 680 less than at 
the same time the previous week. 

A few of the principal makers’ brands show a slight decrease this 
week, principally in No. 1. The quotations are as follows : 
Gartsherrie No. 1, 87s. Gd.; No. 3,77s.; Coltness, No. 1, 90s. :No. 
3, 76s.; Summerlee, No. 1, 87s. 6d.; No. 3, 76s.; Langloan, No. 
1, 90s8.; No. 3, 75s.; Govan, No. 1, 75s.; No. 3, 73s.; Calder, No. 
1, 87s. Gd.; No. ¢ .; Shotts, No. 1, 87s. 6d.; No. 3, 76s. 6d.; 
Carnbroe, No. 1, No. 3, 75s.; Monkland, No. 1, 75s.; No. 3, 
738.; Clyde, No. 1, 75s.; No. 3, 73s.; Glengarnock, No. 1, 85s.; 
No, 3, 76s.; Eglinton, No. 1, 75s.; No. 3, 73s.; Dalmellington, 
No. 1, 75s.; No. 3, 73s.; Kinneil, No. 1, 82s. 6d.; No. 3, 73s.; 
Carron, No, 1, 77s. 6d.; No. 3, 75s. 

The shipments of pig iron from Scotch ports during the week 
ending the 13th inst. amounted to 7792 tons, being 654 more than 
in the corresponding week of 1874. The imports of Middlesbrough 
vigs at Grangemouth for the week were 3800 tons, showing an 
increase of 620 on those of the corresponding week of last year. 
The total increase on the imports from Cleveland since Christmas, 
as compared with the corresponding period, is 4576 tons, but for 





















the same period the exports of pigs, foreign and coastwise, exhibit 
an increase of 10,917 tons. 

There is alittle more work being done in a few of the malleable 
works, but the trade general] cannot be said to have improved. 
There was a “ye falling off last week in the exports of finished 
iron. Most of the foundries continue well employed. 

In the house coal trade there is no change of any importance, and 
prices remain the same as last week. The export of coals from 
Scotch ports last week reached about 50,000 tons, being 20,000 
more than in the corresponding week of 1874. From the Ayrshire 
coast the departures were particularly heavy, but the demand from 
England has not quite come up to what was anticipated. In the 
eastern mining counties trade continues brisk, but the supply so 
greatly exceeds the demand that stores are fast accumulating at 


the pits. A few vessels are coming to load for foreign ports, but | 


a month or two will elapse before the shipping trade can be very 
extensive. 

Over most of the country the miners are working away quietly, 
and with only an exception here and there, they take without 
audible complaint whatever fortune sends. The whole of the miners 


at Swinhill pits Stonehouse, have withdrawn their ‘‘graith” and | 
struck work, because of a notice of a reduction of wages. The rea- | 


son given for the attempted reduction is a scarcity of orders. 

A few days ago the engineers employed by the firm of Messrs. 
J. and J. Thomson, Finnieston-street, Glasgow, struck on account 
of the employers proposing to start work at a later hour in the 
morning during the winter months than has been usual. The 
reason for doing so is the allegation that much time is wasted by 
the men in the steamers or ships during the dark mornings. The 
strike continues. The strike at the Renfrew shipbuilding yards 
against reduced wages has now finally terminated, the blacksmiths, 
who were the last to give way, having resumed work, after being 
out since before Christmas. The Greenock moulders have now 
entered the third week of their strike, with little or no appearance 
of a settlement. A reduction of wages is the question in dispute. 


That the employers are determined to cany their terms may be | 


gathered from the fact that some of the firms, who have pressing 
orders on hand, are sending patterns elsewhere to get castings 


made from them. The large strike of 2000 workpeople at the | 
Glasgow Jute Works has terminated, the great majority of the | 
workers having accepted the reduced wages, and the ringleaders in | 


the dispute have been refused employment. 
I mentioned two or three weeks ago that Messrs. Napier and Sons, 
shipbuilders, Glasgow, had four new gunboats built to the order of the 


British Navy, just about ready to leave the Clyde. Towards the end | 


of last week two of these, the Lily and the Arab, being completed, 


left the harbour bound for Portsmouth, being towed down Channel | 
by tugs. After having got about seven miles below Glasgow, a | 


large new screw steamer, named the Salak, 1400 tons, which has 
just been built by Messrs. Caird and Co., of Greenock, for the 
Netherlands India Steam Navigation Company, struck the Lily on 
the stem, and ran along on the port side to the stern, stripping off 
bulwarks, stanchions, and davits, and bringing down the port 
rigging gear. ‘The Lily was found to be sound in the hold, and she 
was towed on along with the Arab to Greenock, where they await 
instructions as to what should be done. The Salak sustained very 
little damage. It may be mentioned that the Arab and Lily are 


screw steamers of 620 tons gross, and built on the composite | 


principle. 

It is understood that the Clyde trustees have purchased Lance- 
field Dock in Glasgow Harbour from Messrs. Napier and Sons, 
shipbuilders, for £35,000. The trustees by this purchase have 
now entire control over the whole north side of the river, and will 
thus be able to add to the berthing accommodation, which, despite 
their utmost efforts, is generally too small for the requirements of 
the port. A large new steam ferry boat has been placed by the 
trustees in the harbour, there being now five of these employed 
carrying passengers across the river below the bridges. 

Messrs. Henderson Brothers, of Glasgow, the owners of the 
Anchor Line fleet of steamers, have resolved to start early in 
March « new line of steamers from Glasgow and Liverpool to 
Bombay. Messrs. John Elder and Co., of Fairfield, Govan, have 
just launched the Rejanattianuhar, a handsomely built screw 
steamer, of 1230 tons, 245ft. long, 32ft. broad, and 21ft. depth of 
hold, with engines of 180-horse power nominal for the China trade 
of Messrs. D. R. MacGregor and Co., of Leith. 

The Edinburgh and District Water Trust have accepted the 
offer, for £13,000, of Mr. Young, Glasgow, to construct No. 3 
contract of their new works in connection with the Moorfoot water 
scheme. The contract consists of a stone-built conduit, 2902 yards 
in length, extending from Gladhouse reservoir to near Edgelaw. 

The Commissioners of Northern Lights have resolved to erect a 


new lighthouse on Rattray Briggs, between Buchan Ness and | 


Kinnaird Head, on the Aberdeenshire coast, and they are also said 
to contemplate the erection of an additional lighthouse in the 


Firth of Forth, probably on the island of Craigleith, off North | 


Berwick. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Mr. Heusstry Vivian, of Swansea, one of the largest coalowners 
in the district, has taken the initiative in the effort to bring about 
a settlement of this most disastrous strike. It will be remem- 
bered that the plea of the men was that they wished to be satis- 
tied by the books of the coalowners that the reduction in the price 
of wages was warranted by the quotations in the market. Mr. 
Vivian, in a late address, showed that existing prices did justif 
the reduction, and now he comes forward again to show that with 
respect to several of his pits, if the men took the reduction offered 
they would still be 50 per cent. better off than they were in 1870, 
I look upon his efforts as calculated to do a great deal of good, 
but they must be supplemented by others before any practical 
results are seen. 

The present state of things is one not calculated to arouse the 
hope of a speedy settlement. The difficulty lies in this way. 
While the masters are banded together into an association, and 
have their secretary, solicitor, and all the machinery necessary for 
settlement of disputes, the men are without organisation, hold dif- 
ferent views, and lack representatives. Thus the Rhondda men 
oppose the reduction as unjust ; the Monmouthshire men do not so 
much object to the reduction as to being classed with the steam 
coal men ; the Aberdare men object to the reduction, but act some- 
what independently, have a local fund of their own, and aim prin- 
cipally to relieve simply the people of their own districts. Then 
come the colliers connected with the leading ironworks. Toa man, 
I may say, they are willing to take the reduction, but the resistance 
of the men of Rhondda, Aberdare, and Monmouthshire effectually 
prevents them from going to work. Again, as regards the Union 
of Amalgamated Miners, the mass of the men are no longer con- 
nected with it, so the decision, one way or the other, of Mr. 
Halliday or the executive would carry no weight. The only solution 
of the difficulty that I can see is in the action of the coalowners. 
Meetings should be called, and each coalowner try and bring his 
influence to bear’ on his own men, and then when a substantial 
majority of the men indicated, as I have not the remotest doubt 
they would, their willingness to resume work, the lockout might be 
abandoned. At present the coal and iron, t:ades are in a state of 
paralysis, and my description of the situation last week would be 
simply the same as this. Thegreat collieries are hermetically closed. 
The only sign of life about them is the solitary puff of the pumping 
engine. The sidings are blocked with coal trucks, which are simply 
eating their heads off. Many of the smaller proprietors rent their 
trucks on the redemption principle, at about £10 per annum, so 
that every day’s stoppage is aloss. Then, again, with respect to the 
ironworks, some few keep on at about one-quarter of their old 
activity. Others loom up before us like somany ruins ; not even a 
solitary labourer to be seen ; and in the rest the only sign of any 
promise is a little repairing. 








But in some of the districts this pes ye sy is contrasted rather 
an 


pleasantly by a great deal of dash effort on the part of the 
non-associated coalowners. Some of these are to be found in 
every valley, and many are of considerable standing. Thus the 
Aberghorki, in the Rhondda, and the Gadlys, in the Aberdare 
valleys; again, the pits of Mr.’ Powell, Blackwood, and the 
Cwmaman Colliery, which turns out about 5000 tons a week. 
These and the smaller levels are now making their market, but 
prices have a downward tendency, and the best coal can be had in 
Cardiff, f.o.b., for 18s. I have seen quotations for 16s., and for 
best through at 10s, Coal from North Wales is being brought into 
the Welsh district chiefly for gas purposes. 





PRICES CURRENT OF METALS AND OILS. 






























































































































































1875. 1875. 
| Tron (continued)— 
| Castings—Large - £n4 £584 Pig in Yorkshire— ae4& 204, 
| Birmingham 910 0..18 10 No.1 ..cceceseeee| 31S 0.1.0 0 0 
Clevelan 7190.8 00 No.2... 312 6.000 
Lancashire .. 800..910 0 GS cscvce 326.000 
Staffordshire... 910 0..18 10 0 Pipes in Glaszow 600.700 
Scotland 70°..9 00 Plates in Glasgo 815 0..10 5 0 
Wales 000..0 00 10 0 0..1210 0 
Yorkshire... 8 0 0..10 5 700.70 0 
Glaszow......... | 715 0..8 5 0 
0 8. Yorkshire, Steel| 910 0.. 912 6 
Cleveland .. © Do, Ivon| 7 2 ¢..710 0 
| Lancashire 0 Wales. ....... | 615 0.7 5 0 
| Staffordshire 0||  Rails—Old— 
| Scotland 0 Cleveland ........| 4 0 0..415 0 
| Wales .. 0 Staffordshire......| 0 0 0.0 0 0 
Yorkshire 0 PY ict erent eS ane Oe 8 
‘opper, per t ilway Chairs— 
as 7 par 0 Glasgow ....0..../ 5 5 0.000 
Australian, per © Refined metal ........} 4 0 0.4 23 6 
Best Selected 2 0 Do. in Waies ....| 7 0 0..8 0 0 
Bottoms 0 Sheets, single, in— 
Chili Bars 0 Cleveland ......-.|1110 0..1115 0 
| Do. re’ 0 London .... . 6.140 0 
Sheet ... ° . 0 Staffordshire 0.17 0 0 
Spanish Cake .... «++ 0 Wales .. 0..144 0 0 
| ‘oke— Yorkshire 6..15 0 0 
Cleveland ... OBO QcBF © OF Bae cvcccccecccscceve 0..0 006 
| Derbyshire ols *..0 00 i| Lead, per tou— 
| Wales . 013 0. 0 0 O|| Pig, Foreien..........]/99 0 0..2210 0 
| Sheffield . cece] O18 O.. 1 0 Of] English, W.B. 2 0 0..% 5 
Coals, best, per ton— | Otherbrands .. 300..3 5 0 
Birmingham ........ 015 0..019 0} Red or minium 2410 6..2510 0 
| Cleveland ....c0ceeeee 0 7 6..0 9 6) Sheet, milled 2415 0.25 0 0 
| Derbvshire— j Shot, patent .. 410 0..97 0 0 
Best ordinary .... | @13 0...016 6|| White,dry .. 900..0 00 
| Converting ......| 912 0... 0 6 off Ground inoil ....] 0 0 0..0 0 0 
Other sorts ...... | 019 0.. 014 0] Oils, per tun— 
| Slack ve {| 0.3 ¢#..0 5 ©}| Seal, Pale... 1360 0..0 0 0 
| Glasgow... : 019 0.. 013 0} 2) 0 0..30 0 0 
| Lanexshire— é | 33 0 0..35 0 0 
Engine . ........] 910 8. O11 G 53 00..000 
Furnace..........| 011 0..0 0 oj] 000.000 
Howss.....os00. | 026 0.. 018 Of} #10 0.040 
London — || 300-000 
DG const & oes 8 Oe 
| Othersorts ......| @ 176..1 23 Of] ice & Co.'s), p. ga } 036.000 
| South Yorkshire— || Rape eed, English pale | 32 0 0.. 0 0 0 
| Best ordinary ....| 913 0.. 016 |) Brown .......... | 30 0 0.0 0 0 
| Converting ......| 012 0..0 0 Foreign pale. 0 0°08 
} Black ... ccccccee] @ 3 4.0 & rownh 0.. eo 
Wallet... cccccccee cove 00 0..0 0 | 0 0 0 
| Steam. aca s 2 tae @ | 00 
House............] 9 0 0..0 0 0 0 
| Iron— 00 
Angle in Glasgow .... | 9 10 ° 00 
| Bar, Welsh,in London| 9 0 »perton | 
| Glaagow..........] 9 0 © || Bearmg Metal ........ 00 0.000 
Staffordshire ....| 817 6 || Bh, PEbeccvceces co sf ee O86 6 6 
Wales, bars ......] 9 5 0} + argc per bottle .. | 2110 0..0 0 0 
n,, CO ae aw te 2 © || Spetter, per ton— 
FOI wisn 67 ag ms > 2 O|| Silesian ...........5..|/810 0..815 © 
| Common ........| 317 0} ——" Viands.....] 0 0 0..0 0 0 
“evel, — Ste 
| peeves and bulb .. | 8 17 0 | pages mee coccce | 810 o.. 9 5 Oo 
viler 0 5 oll do, manufactured .... 95 0..11 00 
Cabletron it 0 0} Do., cast. Sheffield .... | 20 0 0..24 0 0 
| Nailrods . 910 0 Do,, best, do. ..,.....|30 0 0..55 0 0 
| Rivet iron 1 0 0 Do., spring ..........]18 0 0.23 0 0 
Shi 95 0 | a Swedish keg ...... 2 0 0..10 lo 0 
all 22 0 0..28 0 0 
ag heer 8 10 9 I 410 0..0 00 
Best best... 915 || 4010 0..0 00 
Puddled 5 5 @ || Tin, per ton—- 
| Hoons, first quality— | Banca....+--+sseeeee | 98 O 0..99 0 0 
| Birmingham .... | 11 0 O}} English ........e00006/95 O 0. 96 o* 
| Cleveland ... ll o 0 I Bars ..cscs coves | 9 O 0..97 0 O 
| London ... 11 le 0) Refined, in blocks|*7 0 0..98 0 0 
| Staffordshire. ll 0 0 || Straits, flne—cash ..,,/90 0 0..91 0 0 
Wals ... no 0} For arrival ...... | 90 0 0..9010 0 
| Yorkshire. 1110 0 || Tinplates, per box, 135 
Nailreds ... Ww 5 0} sheets—London— 
| Glaszow . 910 Ol] IC. coke. ....0+6 
Swedish ... ‘ 7 0 0 IX. ditto 
Yorkshire... lho 0 IC, charcoal 
IX, ditto 
3.5 0.. 0 0 || Tinplates, per be 
N 326.000 sheets— Wales 
N 218 0..3 00 I, coke . 
No. 215 0.. 217 1X. «ditto 
| M 212 6.. 214 IC, charcoa’ 
W cevccvee 212 0..0 0 IX. ditto ..... 
Pig in Wales ... 5 0 0..610 Y sang hear. wars 
in $e = Zine, sheet, per ton = ee 
ris See sega 3%49..0 0 Sulphate in Glasgow 12 0 0..144 6 0 
No. 3 ....00- 312 9.. 0 0 0!) Manufactured Iron .... Prices weaker. 
+ 
PRICES CURRENT OF TIMBER. 
1875. | 1874 1875. | 1874. 
| Per Load. £n 2425/2428 4 8 Per Load. se 4 s| £8 £8 
k vececcaee 11:10:13 10/1 © 14 10]/ Canada, Spruce,'st..10 012 0/13 01310 
Quebec, red pine 3 6 10] 310 610 Do, 2nd. 81010 Oo} 11 01110 
Yellow pine... 4 © 610} 4 0 #10 Do. 3rd 81010 0 lonw 
} Pitch pine .. 370 4 5] 4 5 5 © || New Brunswick 8 0 910}10 oll oO 
Quebec, oak. 7 0 8 0] 8 O 9 O]] Archangel, yellow ..12 0 16 10) 14 10 17 0 
Birch. 470 6 O| 510 8 O|| Petersburg do.. 0} 13 10 15 lo 
Elm .. .. 519 6 O] 7130 8 O|| Finland . 310) 10 10 1414 
Ash ..... .. 530 6 5] 7 @ 8 O}] Memel and I - Be . - E B 4 
§ 8 5 5 8 0O}| Gothenburg, ye 
| eyes Hae 3 HY 5 0 370 610 4 . 0°00 0}000 . 
u ee 5 215] 210 8 5|| Gefle, yellow . 00010000 
i woe oo ; 15 ; 0}; 415 6 6 Christiania, best 0 1410/12 10 14 10 
| } 2 5 215] 210 3 3]|| Other Norway 9 ©1383 0/1110 1310 
Wainscot, Riga .... 415 6 0] 415 615 Battens. all sorts.. . 7 010 0] 9101410 
Marts, Qube. rd. pine 410 6 0] 410 6 0} Firng. bis, sq. of lin. s a, a d.] a d. . ad. 
Yellow pine... 4 0 #10] 4 0 610 Ast yellow.....+..14 6 17 6/14 615 6 
Memel & 0000 Ist white .. 13 614 6/13 614 0 
| 9 012 6 2nd quality ...... 12 615 0/19 614 0 
| Lathwood, Dantzfm, 6 8 0 9 O|| Staves, pr.stndrd.M.£ 8 4 5 £6 4% 
St. Petersburg 8 6 9 0/10 O11 0 Quebec pipe .65 O70 0] 901000 
| Deals, per C. 12ft. by 3ft. 9in. Puncheon....18 019 0/25 026 0 
| Quebec, Pine, Ist ..90 0 24 0/22 025 0|| Baltic crown pipe 925 0 255 + | 280 0 300 0 
2nd 13 015 O75 01510 Brack ......180 0 195 0} 20 0 260 0 
3rd. 9 O11 0 121018 0 








A FINE ironclad frigate is now being built for the Italian navy 
at Castellamare. This vessel, which is to be named the Duilius, 
will carry two towers, placed not on the line of keel as is usually 
the case, but one on the port and the other on the starboard side. 
Each tower will carry two guns of 48 centimetres calibre and 
weighing about 100 tons each, capable of firing a shot of 900 kilo- 
grammes—nearly 2000 Ib.—to a distance of 8 or 9 kilometres—about 
5 miles, 

THe RoMAN FrirE BriGADE IN 1874.—We learn from a report 
just issued by the municipality of Rome, that during the past year 
the Pompieri, or firemen of that city, were called to put out 170 
fires in chimneys, 91 fires in buildings and dwelling-houses, 50 fires 
in magazines of firewood, or charcoal, or other combustible mate- 
rials, 5 fires in granaries, and 5 in theatres; giving a total of 321 
fires; 3 of the fires in buildings were serious, and those in the 
theatres happened during the performance. Four lives were saved 
by the firemen, who also gave their assistance in 13 cases of build- 
ings which fell down. The cost of the fire brigade, which is sup- 
ported by the municipality, was 181,480f. last year. — The brigade in 
composed of a major-commandant who receives 3000f. a year ; 
one captain quarter-master ; 2 captains of companies ; 2 lieutenants of 
companies; 2 sub-lieutenants of companies ; 1 sub-lieutenant- 
adjutant and one sub-lieutenant-mechanic. The captains receive 
from 1920f. to 2400f.; the lieutenants from 1300f. to 1500f. ; 
whilst the sub-lieutenants are paid 1300f. per annum. Attached to 
the brigade are adoctor, who receives 1 -;asurgeon, 1200F. ; anda 
band-master, 1320f. The subordinate part of the brigade is com- 

ed of a sergeant-major, who receives 1080f. ; 6 sergeants at 720f. ; 
coments at 600f.; a chief bugler 600f. ; 8 buglers 480f. ; 
firemen of first class at 480f. ; and 70 firemen of second class who 
receive 240f., giving a total of 336 men. The expenses of keeping 
the engines in repair are about 6000f. annually, whilst 2000f. are 
spent in gratuities and another 3000f. in sundry expenses, such as 
| torches, lamps, Xe, 
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THE 80-TON CRANE AT WOOLWICH ARSENAL. 

; No. I. 

Tue rapid strides which have been taken within the 
vast few years in the manufacture of heavy ordnance 
on necessitated a complete revolution in the means by 
which such enormous masses of metal are manipulated. 
So long, however, as nothing heavier than a 38-ton gun 
had ‘to be shifted from 
place to place, a_ little 
judicious strengthening of 
the ordinary hydraulic 
cranes in the Royal Arse- 
nal, and a little modification 
of the shear-legs at the 
several gun - wharfs, was 
found quite sufficient to 
meet the necessities of the 
case, although even the ship- 
ment of two of these guns 
for H.M.S. Thunderer, 
which took place some three 
months ago, was not effected 
without considerable difti- 
culty; but when once an 
8l-ton gun was in contem- 
plation, it became clear 
that an entirely new system 
of lifting gear must be in- 
augurated, or the monster 
weapon could never be re- 
moved from Woolwich. In 
consequence of this, an en- 
largement of the existing 
pier at the Arsenal was 
decided on, to support at 
its extremity an hydraulic 
crane, which should lift at 
least 80 tons. The pier was 
commenced about a year 
ago, and is rapidly progress- 
ing. We propose in the 
present paper to give a 
description of the construc- 
tion of this pier, as it pre- 
sents features of unusual 
interest, the cylindrical piles 
employed being of unpre- 
cedented size, together with 
drawings illustrative of its 
principal characteristics, and 
subsequently to deal with 
the crane itself. 

The entire “pier exten- 
sion” will consist, when com- 
pleted, of a series of 5ft. 
cast iron screw piles, six in 
number, extending from the 
wharf tothe T end or pier- 
head, in a single row. Upon the summit of these are two 
continuous wrought iron girders, one on either side of the 
caps of the piles—a description and drawing of these 
girders will be given in due course. The new portion of the 
'T comprises four rows of 3ft. cast iron screw piles— see drawing 
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form a most excellent and stable foundation, as they work | crane will revolve upon racers and a cast iron circular 
their way into the soil without materially disturbing it, | sweep resting upon the circle of 5ft. piles. 
and afford an effectual resistance to motion in either The screwing of the cast iron piles into the bed of the 
direction vertically; although they may be readily | river has been a long, tedious operation, but has been per- 
screwed out if found necessary. For a_ considerable | formed by a very simple process. A bed of tolerably stiff 
length of time they were not extensively made use of, as a | mud, of all thicknesses from 3ft. to 8ft., rests upon the 
royalty was demanded for the patent then in force. The | stratum of gravel into which the piles are screwed. It 
patent has, however, now expired. The sketch on the next was thought necessary to ascertain how far this gravel 
extended, and borings were 
consequently made which 
proved that it was of con- 
siderable depth; as, how- 
ever, it appeared looser in 
ean a than in others, it 
was determined to screw in 
the piles to a greater or less 
degree according to the posi- 
tion in which they were 
placed. The row of 5ft. 
piles, which extends from 
the shore, commences at 
about 3ft. into the mud and 
2ft. into the gravel, whilst 
the last pile in the series 
goes through the same thick- 
ness of mud, but is screwed 
down 4ft. into the gravel. 
These piles, when filled with 
concrete, bore a weight of 
200 tons without sinking, 
and they were screwed in 
until thisend was obtained. 
The 3ft. piles are tested in 
the same manner with a 
weight of 100 tons. This 
consists of bars of iron piled 
upon a cast iron tray fitted 
to the top of the last 
cylinder. A careful ex- 
amination of the interior 
of each pile has been made 
during the process of sink- 
ing, a diver having been 
coutinuously employed for 
this purpose, who descends 
into the pile and ascertains 
what is the nature of the 
soil into which it is work- 
ing. In the smaller piles, 
the flanges at the junction 
of the cylinders have been 
made external to facilitate 
this undertaking. In the 
other piles the flanges are 
internal. Thescrewingdown 
of the piles is accomplished 
aah ne mayne ae as follows:—A wrought iron 
SHEAR LEGS AND CAPSTAN, NEW PIER WORKS, WOOLWICH. capstan head is bolted on to 
thesummit of the pile,several 
| page represents the section of one of the Taptee Viaduct | lengths of which have been bolted together, according to the 
| screw piles, together with the point of junction of the | depthfrom the level of the temporary staging which has been 
cylinders. erected, to the bottom of the river. The pile is then 
Those employed for the new pier at the Arsenal are | swung into its place and steadied with chains; capstan 
slightly different in the arrangement of the helix, but a| bars are then fixed in the sockets of the capstan; these 
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of plan of pier—with a circular series of 5ft. piles at one spot 
and one single 7ft. cast iron screw pile in the centre, upon 
which the crane will revolve. Piles of this description, 
2ft. Gin. in diameter, were used for the piers of the Taptee 
Viaduct, on the Bombay and Baroda Railway. they 





detailed description of them will he given by and by. The | have two slots in the end of each, an upper and a lowe 

several rows of piles in the T will be connected by wrought | one, into which the bights of two endless ropes are in- 
iron ties secured to shackles screwed into the substance of | serted; the rope oneach side being carried away to a crab- 
the cylinders at various elevations, and a framework of | winch, and the slack of it being drawn in by the capstan 
wrought iron girders will surmount the whole. The | as it turms—see sketch, This process of course requires 
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a man to be constantly standing at the capstan to insert 
the rope into the slots at the extremity of the capstan 
bars. Six or eight men are required to turn at each crab- 
winch. As the slots in the capstan bars are deep, there 
is no danger of the rope slipping round without biting. 
Each pile, after being screwed down to its proper position, 
has the water pumped out and is filled up to the top with 
concrete. Making-up lengths are then bolted on to the 
summit so as to bring them all to one uniform level. 
These are of course of various lengths according to the 
positions of the piles. The piles are all painted red first, 
and afterwards tarred. The joints between the flanges of 
the cylinders are made water-tight with red-lead. 

The foundation of the 80-ton crane itself will be of 
enormous strength. Even supposing that the twelve 5ft. 
screw piles upon which the sweep rests are only tested to 
150 tons each, their total resisting power would be 1800 
tons. Then we have the 7ft. pile in the centre, which can 
of course be screwed in so as to present an almost unlimited 
power of resistance. None of this portion of the pier is, 
however, yet commenced, although the casting of the 
cylinders is nearly completed. 
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SCREW PILE, TAPTEE VIADUCT. 


We will finish this preliminary paper by giving a short 
description of the 7ft. pile, a drawing of which, showing the 
lowest cylinder, and the helix or screw of the pile, is given 
on the preceding page. The external dimensions are all 
given. Thethickness of substance is generally 1}in., but this 
is increased to 2hin. where the screw begins; the helix 
consists of one turn only. It was originally intended to 
have screws with a double thread, but this idea was 
abandoned, as it was thought that the additional thread 
would disturb the strata more without giving any correspond- 
ing advantage. This is, however, a matter of opinion. It 
must be remembered that the threads work in parallel 
lines, hence one line of disturbance would not cross 
another, Moreover, the single threaded pile always has 
a tendency to turn upon the lip of the helix as a fulerwm. 
The double-threaded one, having a lip on both sides, has 
not this tendency. 

The construction of the new pier is being carried out 
under the supervision of the Inspector of Works, Colonel 
Scratchley, R.E., the contractors for the undertaking being 
the Fairbairn Engineering Company, Manchester; and the 
sub-contractor for the sinking of piles, erecting, &c., 
being Mr. Gibson, The piles are cast in the Royal Gun 
Factories. ‘The erection of the 80-ton crane will be under 
the supervision of Mr. Hay, Superintendent of Machinery. 





A SCIENCE COLLEGE FOR BIRMINGHAM. 

IN its competition with certain continental nations whose pro- 
ficiency in science and art has for some time given much concern 
to men who are accustomed to look a little ahead, Birmingham 
will be greatly served by the benefaction of Sir Josiah Mason, 
who on Tuesday last, his eightieth birthday, commenced the 
erection of a Science College, for the good, tirst of Birmingham 
and Kidderminster, and then of the district generally. The 
buildings, when completed, will occupy a site of rather more than 
one acre, with a south-east frontage of 149ft. to Edmund-street, 
and extending through to Great Charles-street with a frontage 
of 127ft. Of this area about 2250 square yards will be occupied 
by the first portion of the college now commenced. There will be 
three large lecture-rooms, and in connection with each the neces- 
sary laboratory, preparation-room, and rooms for collections, &c., 
and private rooms for professors and assistants. The whole of 
the buildings will be of brick, with stone freely used in cornices, 
jambs, arches, &c, The style of the architecture will be Gothic 
of an early character. In addition to the outlay on the building, 
Sir Josiah Mason has already conveyed to the trustees—who are 
six in number—property valued at about £65,000 as the first 
portion of the college endowment, and it is understood that this 
will probably be considerably increased as time goes on. Heading 
the list of trustees is the name of Mr. W. C. Aitken, than whom 
Birmingham has no one more conversant with her art require- 
ments. 

The founder declares by his foundation deed that as far as 
practicable the system of instruction shall include the following 
subjects :—Mathematics, abstract and applied; physics, both 
mathematical and experimental ; chemistry, theoretical, practical, 
and applied; the natural sciences, especially geology and 
mineralogy, with their application to mines and metallurgy ; 
botany and zoology, with special application to manufactures ; 
physiology, with special reference to the laws of health ; and the 
English, French, and German languages ; and may, in the dis- 
cretion of the trustees, include all such other subjects of instruc- 
tion as will conduce to a sound, practical knowledge of scientific 
subjects, excluding mere literary education. The trustees are 
also empowered to give popular instruction in evening or other 
classes ; to provide for the teaching of art; to make provision 
for students of both sexes ; and to found scholarships. 

Sir Josiah Mason himself, remarking upon his scheme, said 
that whatever Was necessary for the improvement of scientific 





industry and the cultivation of art, especially as applied to 
manufactures, the trustees will be able to teach; they might 
also, by a provision subsequent to the original deed, afford facili- 
ties for medical instruction; and they were authorised, and 
indeed enjoined, to revise the scheme of instruction from time to 
time, so as to adapt it to the district in future years, as well as 
at the present time. His wish was to give to all classes in Bir- 
mingham, in Kidderminster, and in the district generally, the 
means of carrying on in the capital of the Midland district their 
scientific studies as completely and thoroughly as they could be 
prosecuted in the great science schools of this country and the 
Continent, for he was persuaded that in that way alone—by the 
acquirement of sound, extensive, and practical scientific know- 
ledge—could England hope to maintain her position as the chief 
manufacturing centre of the world. 

The story of this good knight's life is a remarkable one. He 
stated it himself on Tuesday pretty much as here. At Kidder- 
minster, his birthplace, he worked as a youth at a variety of 
trades—baking, shopkeeping, carpet weaving, and others. When 
he came to Birmingham, in his twentieth year, he was first 
connected with one of the staple trades of the town—the gilt 
toy making—and it was not until after ten years’ work and heavy 
disappointment that he found the position for which Providence 
had designed him. At thirty years of age, with £20 of savings 
as his whole fortune, he was brought into association with Mr. 
Samuel Harrison, the inventor of split rings, whom he served for 
a time, and to whose business, on his retirement, he succeeded. 
To the business he received from Mr. Harrison he afterwards 
added the trade of steel pen making. He had developed the 
works into the largest pen factory in the world, though he ought 
to say that the building in which the pens were now made no 
longer belonged to him, but had been conveyed to the trustees 
of the college as part of the endowment, so that he was now the 
tenant of his own foundation. Associated with Mr. G. R. 
Elkington in applying the great discovery of electro-deposition, 
he might claim a share in the creation of a form of scientific 
industry which had so largely enriched the town of Birmingham 
and increased its fame throughout the world. To that they 
afterwards added the establishment of copper works in South 
Wales, Since Mr. Elkington’s death he had restricted himself to 
penmaking and split ring making. 

Considering that before he had begun this college Mr. Mason 
had erected and endowed a great orphanage and some almshouses 
near to Birmingham, Mr. John Bright did not exaggerate when, 
speaking as a guest at the luncheon which commemorated Tues- 
day’s work, that statesman said that they deemed, and future 
generations would deem, Sir Josiah Mason as one of the worthiest 
of the worthy citizens of that great city, Birmingham. 

It should be added that Sir Josiah Mason’s strong sympathy 
with the class from whom he has sprung is shown in his require- 
ment that no person will be admitted to the college who is not 
wholly, or principally, dependent for a livelihood upon his own 
skill and labour. The poorer classes are not, however, to be 
considered as having any exclusive right to the benefits of the 
institution. 








THE INSTITUTION OF CIVIL ENGINEERS. 


At the eleventh ordinary meeting of the session 1874-75, held on 
Tuesday evening, the 16th of February, Mr. Thos. E. Harrison, 
president, in the chair, the paper read was on “Erosion of the 
Bore in Heavy Guns, and the means forits Prevention, with sugges- 
tions for the improvement of Muzzle-loading Projectiles,” by Mr. 
©. W. Lancaster, Assoc. Inst. C.E. 

One of the greatest difficulties in the practical working of the 
muzzle-loading guns of the British service hal been the rapid and 
injurious erosive action on the bore, due to the heated gases gene- 
rated by the ignition and explosion of the powder, finding vent on 
the upper side of the projectile, by the windage or difference of 
diameter between the calibre of the piece and the projectile, an 
allowance absolutely necessary to render muzzle-loading feasible. 
The magnitude of this evil was demonstrated by the fact, that the 
gun was disabled after a comparatively small number of rounds, 
and consequently had to be inverted, in order that what was pre- 
viously the lowest part of the periphery of the bore should be 
turned uppermost, the eroded part assuming the lowest position ; 
and subsequently, after the new portion had in its turn undergone 
erosioa, the gun could only be rendered available for further ser- 
vice by being retubed, with a new A-tube or steel lining. From 
official returns relative to the endurance of eleven 10in. 400- 
pounder 15-ton guns, it appeared that after having been fired a 
certain number of rounds the whole of them were disabled, and 
required re-lining with new A-tubes, The average or mean 
effective endurance of ten of these guns was equivelent to firing 
177 rounds per gun, viz., 65 with full charges, and 112 with 
battering charges. Discouraging as this state of things was, it did 
not represent the full extent of the evil; inasmuch as, long 
before the necessity arose for turning the gun, or relining it with 
a new steel tube, its shooting power and accuracy had been 
materially deteriorated, by the erosion of the bore and the con- 
comitant wearing away of the arrises of the grooves or angles of 
the rifling, which were the first parts attacked by the heated gas, 
and by the friction of the studs in centreing the projectile, and in 
imparting the spin or rotation on its polar axis. The nature and 
extent of this prejudicial effect by erosion had excited the serious 
consideration of the British authorities. The remedial devices and 
appliances hitherto proposed had assumed, in the main, two 
distinct forms:—(1) The coating of the projectile, wholly or 
partially, with a soft metal envelope, such as lead, which would, 
when subjected to the explosive action of the powder, be squeezed 
out, so as to fill the bore and take the rifling; and (2) the appli- 
cation of certain accessories, attached to, or separate from, the 
projectile, such as discs, gas-check rings, or wads of metal or other 
suitable material. Experience had demonstrated that, with 
muzzle-loading lead-coated projectiles, the powder must be limited 
to 4, the weight of the projectile. Since 1851, various devices, 
which were described in order of date of invention, had been tried, 
with more or less success, by the author, Captain Blakely, Major 
Bolton, Major Lyon, the Elswick Ordnance Company, Major Mait- 
land, and again by the author, with the view of preventing the 
escape of gas over the projectile by metallic wads or other material. 
Trials at Shoeburyness in 1873 gave promising results, as was sub 
sequently testified by Sir William Armstrong, C.B., M. Inst. C.E. 
Still, whatever appliances might be employed at the base of the 
—— only, the head remained at a tangent to the axis of the 

ore; not thoroughly concentric as in the breech-loader, though, 
by the plans proposed, it was thought this difficulty might be 
met, 

ut however efficacious these various contrivances might be, the 
primary and radical defects of grooved guns and studded projec- 
tiles would always remain. Accepting such ordnance as being for 
the reriond established in the British service, the author had 
sought to provide the means of diminishing, as far as might be 
practicable, their attendant defects. All reasoning on the known 
premises led, however, to the inference, that the fundamental 
requirement was a simpler system of rifling the bore of the gun, 
whereby the smoothness and continuity of the interior surface 
might be preserved, while at the same time the necessary spin or 
rotary motioa might be effectually imparted to the projectile. 
This, the author submitted, had been attained only by his own 
invention, known as the oval-bore gun and projectile; and his 
belief was that, when fully dovelee’ ane fairly tried, this system 
would completely sa’ and all the conditions of the 
problem, combining a perfect gas-check and effieient centreing with 


unsurpassed accuracy, high initial velocity, low trajectory, long 
range, and satisfactory powers of endurance. A careful examina- 
tion and comparison of the official photographs sufficed to show 
that, from whatsoever cause, the erosive action of the powder 
on the oval bore was trifling; whereas, under precisely similar 
conditions, it entirely disabled the ordinary Woolwich rifled gun. 
If, then, the principle of muzzle-loaded projectiles, which had been 
versistently approved by the authorities in this country, was to 
10ld its own, and if muzzle-loading guns were to retain their place 
as the equals of breech-loading guns, the existing faulty and unme- 
chanical system of rifling, with a grooved bore and studded projec- 
tiles, on which in the end the whole question turned, must be 
discarded in favour of a simper and better system of rifling for 
gun and projectile, such as the oval bore, a conclusion which could 
be established on grounds both of economy and efficiency.* 

The announcement for the next meeting was as follows :—Tues- 
day, February 23rd, 1875, at 8 p.m. : (1) ‘‘ The Working of Rail- 
ways,” by Mr. George Findlay, Assoc. Inst. C.E.; (2) ‘* On Sort- 
ing Railway Trains by Gravitation,” by Mr. William Cudworth, 
M. Inst. C.E.; and (3) “ Railway Statistics, 1873—4,” by Mr. John 
Thornhill Harrison, M. Inst. C.E. 





AccorpinG to L’Jtalie, the army of the United States is com- 
posed of 30,000 men; that of Mexico, 18,000; Guatemala, 3000; 
Honduras, 600; San Salvador, 1000; Costa Rica, 1000; Columbia, 
1820; Venezuela, 3000; Brazil, 25,282; Peru, 4670; Equador, 1500; 
Bolivia, 2000; Chili, 3512; the Argentine Republic, 6482; and 
Uruguay, 2500. 

BELGIAN IRoN.—We mentioned last week that a contract for 
800 tons had been taken by Belgian houses, to be consumed for 
building purposes in Manchester. Comparatively, the whole of 
this kind of iron used in the new public buildings of London is —- 
plied by Belgium, and the quantity is much larger than is generally 
supposed, All the new buildings now on the valuable sites of this 
city are constructed with girders and other specialities of iron, 
and the quantity thus absorbed is marvellous. A large building in 
Cannon-street, only 20 yards from our own office, is being con- 
structed entirely with Belgian girders and other iron appliances; 
this circumstance is the more regrettable because numbers of our 
iron masters in Staffordshire have all the facilities and requisites 
to make it, but we are undersold at present by the Belgian makers 
to the extent of £2 per ton on large girders and other iron used 
in building.—London Iron Trade Exchange. 

EXCAVATING MACHINES.—A correspondent, writing from San 
Francisco, January 20th, says :—“‘ An enterprise worthy of record 
is on foot to construct a canal through the most fertile regions of 
the San Joaquin Valley, not only for the purpose of irrigation but 
for that of navigation. The contemplated canal will lead from the 
mouth of King’s River, at the north end of Tulare Lake, at an eleva- 
tion of 200ft., and will follow the western slope of the San Joaquin 
Valley for 200 miles until it reaches tide water in the Bay of San 
Francisco. The country through which the canal will run is admir- 
ably adapted for irrigation, the soil is a rich loam, and there are no 
hill or rock cuttings to cause expensive earthworks. The excavations 
will be principally done by the Slusser and Wauchope machines, the 
operations of which we had an opportunity of admiring while ex- 
amining the canal already constructed with their aid. The former 
machine is worked by two horses and a man ; it consists of a plough- 
scoop, to which is attached an endless rutter draper or carrier, on 
which the excavated earth is carried up, falling into a dump cart. 
It takes on an average two minutes to fill the cart, which holds 
three-quarters of a cubic yard, and to dump the earth. The 
average work is eighty cubic yards per day of ten hours, and the 
average cost 3d. per cubic yard. The Wauchepe machine is worked 
with ten horses and three men, and is constructed on much the 
f same principle as the Slusser. This machine, in a good working soil 
such as loam, will excavate and deliver on the bank 1000 cubic 
yards a day, ata cost of 1d. a cubic yard. Without these machines 
the same class of work, with Chinese labour and the common 
scraper, would cost 8d. per cubic yard. For locks and every other 
kind of canal work the Oregon pine and redwood have been found 
preferable to brick and stone work. It is estimated that 200 miles 
of canal can be easily constructed within two years’ time. When 
finished the canal will open out the whole of the west side of the 
great San Joaquin Valley, making 300 miles of steamboat naviga- 
tion practicable luring the whole year between San Francisco and 
the head of the valley. Tulare Lake, whence the water supply will 
be derived, is a third larger than the Bay of San Francisco. It is 
fed by an immense water-shed of the snow-capped mountains of 
Sierra Nevada, and covers an area of 700 square miles.—Mining 
Journal. 

Emery.—The crude emery stone, which is a variety of corundum, 
has never been found in any considerable quantity for consump- 
tion, except in the countries bordering on the eastern part of the 
Mediterranean Sea, near Smyrna on the Asiatic Continent, and 
on the contiguous island of Naxos, from which two sources 4 
the world is supplied. Emery is very abundant in the island of 
Naxos, at Cape Emeri, which is the property of the Greek Govern- 
ment. Dr. Lawrence Smith, the American geologist, while residing 
in Smyrna, made a discovery of a deposit of emery. He made an 
examination of the locality in 1847, and having reported his dis- 
coveries to the Turkish Government, a commission of inquiry was 
instituted, and the business soon assumed a mercantile form. All 
that is used at present in the arts comes from Turkey, near 
ancient Smyrna, and from Naxos, which sources seem to be the 
same geological deposit reaching under the sea from the Continent 
to the island, in the same manner as the basaltic formation of 
the Scotch Fingal’s Cave and the Irish Giant’s Causeway stretches 
under the Irish Channel. A few years since there was found in 
Hampden County, Mass., U.S.A., a species of hard iron ore, and, 
during the late civil war in America, large quantities of it were 
mined and crushed, and sold in the United States as real emery ; 
but chemical analysis and experience in its use have shown con- 
sumers its different nature. The contractors who work the 
Turkish and Greek mines are obliged to mine, at each, from 
2000 to 2500 tons per annum. The maximum annual product, and 
the total consumption of crude emery for all uses, does not exceed 
5000 tons, and often falls below that quantity, of which the Wel- 
lington Mills, London, consume one-fourth of all that is yearly 
mined. The mining of the emery is of the simplest character ; the 
natural decomposition of the rock in which it occurs facilitates its 
extraction. The rock decomposes into an earth, in which the 
emery is found embedded. The quantity procured under these 
circumstancesis so great thatit israrely necessary toexplore the rock. 
Its colour varies from red-brown to dark brown. Its specific gravity 
is about 4°4, and it is so hard as to scratch quartz and many 
precious stones. The earth in the neighbourhood of the block is 
almost always of a red colour, similar to red oxide of iron, and 
serves as an indication of its proximity to those who are in search 
of the mineral. Sometimes, before beginning to excavate, the 
spots are sounded by an iron rod, with a steel point, and when 
any resistance is met with, the rod is rubbed in contact with the 
resisting body, and the effect produced on the point enables a 
wractised eye to decide whether it has been done by emery or not. 

he blocks, which are of a convenient size, are transported in their 
natural state, but are frequently broken by large hammers. 
When they resist the action of the hammers, they are subjected to 
the action of fire for several hours, and on cooling they commonly 
yield to blows. The crude stone is shipped in blocks of various 
sizes, from 150 1b. in weight, down to pieces the size of an egg, but 
large stone is preferred, being more compact and hard. It some- 
times happens that large masses are abandoned, owing to the 
impossibility of breaking them into fragments of a size convenient 
for transportation to the sea coast, camels and horses being the only 
means of transportation.—Hmery Grinder. 





* The Russian llin. Krupp breech-loading gun had been fired 800 
ithout material wear. The weight of the projectile was 451 lb., 





Tounds without mai 
and the charge 82} Ib. of prismatic powder. 
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RAILWAY MATTERS. 


In the half-yearly report of the Great Northern Railway the 
directors call attention to the fact that they have decided not to 
discontinue the us? of second-class carriages. This determination, 
it is understood, is in harmony with the expressed wishes of the 
passengers frequenting this line. 

THE Midland Company had 264 miles of new lines in course of 
construction at the close of 1874, and the amount expended in 
connection with these and other works of an unproductive nature 
was £5,149,033. The whole of the interest on this amount was 
paid out of the current revenue. 

TuE addition to the Midland Company’s rolling stock in 1874 
comprised 58 engines, at an average cost of £2923; 20 composite 
carriages, at about £450 each; and 821 goods wagons, at £92 each. 
The rolling stock taken over from the Swansea Vale line consisted 
of 12 engines, 17 carriages, and 308 wagons. 

A PROVISIONAL agreement has been entered into between the 
directors of the Birmingham West Surburban Railway Co, and the 
Midland Railway Company for the transfer of the undertaking of 
that Company on terms mutually agreed to, and a bill has been 
introduced into the present session of Parliament for giving 
effect to it. 

THE Metropolitan Company have carried a total of 400,000,000 
of passengers upon their line since its opening, without the loss of 
a single life by causes beyond their own control. As compensation 
for personal injuries sustained by passengers they have had to pay, 
however, £41,203 in the last four years, the average being over 
£10,000 a year. In the June half of 1872 the sum paid as com- 
pensation was £16,820, being about the same amount as the pro- 
prietors received by way of dividend. 

On the 30th ult. the 7.50 a.m. train on the New York and 
New England Railroad, bound to Boston, had a very remarkable 
escape from serious disaster. The train was approaching Boston 
at a rapid rate over a down grade of %0ft. to the mile, on an em- 
bankment from 30ft. to 40ft. high, when the locomotive jumped 
the track. The strain broke the connecting rods of the driving 
wheels, and severed the water pipes, so that the engine was 
enveloped in a cloud of steam. The engineer whistled “‘ down 
brakes,” and clung to the throttle valve, and in about forty rods 
the train was brought to a stand, and the five car-loads of passen- 
gers were saved. That the train should have run so far without 
going over the embankment on either side is most singularly for- 
tunate. There was but little damage to the train. 

THE New York Central and Hudson River Railroad Compan 
and the Harlem Railroad Company reduced the wages of the trac 
forces 10 per cent. on the Ist of February. This will place the 
wages of the employés below the Harlem bridge at 1 dol. 25c., and 
those beyond that point at 1 dol. 124c. per day. A reduction will 
also be made in the number of men employed in this capacity. 
Heretofore they have been employed in gangs of seven, which will 
now consist of five men. They are only employed regularly six 
days in the week. Whenever their services are required on 
Sundays, or during the night, they are paid at half rates. The 
switchmen are trembling in anticipation of a further reduction of 
their wages, which have been reduced from sixty dollars to fifty- 
two dollars per month. They have not, however, been notified 
that the reduction will take Pp, but it is rumoured that the 
rate of wages would be reduced in all departments of the road. 


Tue works, alterations, and Pay 0 eg occasioned by making 
a fourth line of about 42 miles in length, between Willesden Junc- 
tion and Bletchley, on the London and North-Western Railway, 
are rapidly progressing. The difficulties surmounted and the 
expense incurred has already been very great, as this section of the 
line consists of an alternate series of excavations and embankments, 
several of which have repeatedly slipped; in addition to which 
there is tunnelling, masonry on a gigantic scale, and the purchase 
of lands, &c. The viaducts crossing the river Brent, the London- 
road near Bushey Station, and the river Colne at Waterford, have 
all been widened, besides a considerable number of bridges. A new 
tunnel near Watford has been made, 1786 yards in length; also one 
at Leighton, 272 yards in length. New and enlarged stations are 
in course of erection at Sudbury, Harrow, Pinner, Bushey, Watford, 
King’s Langley, Boxmoor, Berkhampstead, and other stations. 

THE North-Eastern Railway Company's report for the half-year 
ending December, 1874, shows a total expenditure on capital account 
of £984,254 under the following heads, viz., new lines, £205,777; 
for additional rolling stock, the large sum of £439,816; additional 
accommodation in connection with lines previously open for traffic, 
£280,992; and subscriptions to other companies, £57,668. The 
capital cost of the Blyth and Tyne line, formerly an independent 
company, is now also incorporated with that of the North-Eastern, 
and this, added to the foregoing expenditure, makes a total addi- 
tion of £2,397,397 for the half-year. In wages paid in the various 
departments there has been an increase of about £70,000 in the 
half-year, and although the cost of coal has been reduced to the 
extent of £72,936, the aggregate working expenses amounted to 
53°63 per cent. of the gross receipts, as compared with 52°88 in the 
corresponding half of 1873. In the half-year ending December, 
1871, the period immediately preceding that in which the advance 
in the rate of wages as well as in the prices of materials began to 
manifest itself, and before the general diminution in the hours of 
labour took place, the working expenses amounted to 45°46 per 
cent. of the gross revenue. This difference in the rate of working, 
8°17 per cent. of the present gross traffic, is equal to about £520,000 
per annum, and represents a loss to the proprietors of about 3 per 
cent. of dividend. 

AN encouraging sign of prospective activity is furnished, says 
the Railway World, by the announcement that, on the Ist inst., 
the authorities of the Cincinnati Southern Railroad, opened, at 
Cincinnati, thirteen bids for 25,000 tons of iron rails, and seven 
bids for 22,000 tons of Bessemer steel rails. The city of Cincinnati 
voted 10,000,000 dols. some time ago to construct this road. Its 
length, when completed, will be 336 miles, and its purpose is to 
connect Cincinnati with Chattanooga. An instructive illus- 
tration of the prevailing rates for iron and steel rails is 
furnished by the bids referred to, which were as follows :— 
For iron rails—Marietta Coal and Iron Company, 48 dols. to 56 dols. 
ner ton; Cleveland Rolling Mill Company, 52°75 dols. to 60 dols. ; 

. G. Hyle and Brother, Cincinnati Rolling Mill Company, 54 dols. 
to 60 dols. ; North Chicago Rolling Mill Company, 54°75 dols. ; 
Milwaukee Iron Company, 55°75 dols.; Iron Company of Chatta- 
nooga, 56 dols.; Cambria Iron Company, Johnstown, Penna, 
48°50 dols. ; Springfield Iron Company, Springfield, Illinois, 
56°75 dols. to 57°95 dols. ; J. Bragdon and Co., New Albany, Ind., 
55 dols. ; Wick, Ridgway and Co., Youngstown, Ohio, 59 dols. ; 
Columbus Rolling Mill Company, Columbus, Ohio, 61 dols. to 
62°60 dols.; Cleveland Iron Company, 57 dols. to 60 dols. ; 
Waterman and Beaver, Philadelphia, 58 dols. For steel rails—T. 
W. Yardley, agent, Cincinnati, 80 dols. ; Cleveland Rolling Mill 
Company, 76°75 dols.; A. B. Meeker and Co., Chicago, 77 dols. ; 
Cambria Iron Company, 72 dols. to 74 dols. ; Edgar Thomson Steel 
Company, Pittsburgh, 82 dols.; W. Bailey, Lang and Co., New 
York, 81°80 dols. ; Naylor and Co., New York, 79 dols, 
Engineers are examining the bids, and will report in a few days. 
These prices present the following contrast with those hitherto 
prevailing. In 1873 foreign iron rails declined from 72 dols. a ton 
in geld to 58 dols., and in December, 1874, to 49 dols. or 50 dols. 
In January, 1873, the price of American iron rails was from 
77°50 dols. to 85 dols. currency ; it declined to 60 dols. and 65 dols. 
during the same year, and last December was only 49 dols. to 
55dols. In steel rails the percentage of decline is not so remark- 
able. The prices of foreign steel rails at the po) of last year 
were 108 dols. to 110 dols. gold, while that of American steel rails 
was about the same in currency. Last December these 
were reduced to 82 dols. and 83 dols, gold for foreign and 72 dols, 
to 75dols, currency for American, 





NOTES AND MEMORANDA. 


THE number of collieries a out in the - dom in 1872 was 
3001, whilst in 1873 they had increased to 3527; 252 have been 
opened in 1874. 

TueE following has been recommended as a cement for gas-retorts : 
Mixtures of loam, graphite, and borax, and of 5 parts (by volume) 
of powdered glass, 5 parts fire-clay, 1 part powdered borax. 

THE Mount Cenis tunnel cost about £60 per lineal foot. This 
outlay included, however, the equipment of the road, &c. The 
Terre-Noire tunnel on the Paris, Lyons, and Mediterranean Rail- 
way, cost about £10 per foot. e Hoosac tunnel, which is 
carried through a formation of mica slate, and quartz, cost £60 
per lineal foot. 

THE following is a method of testing for lead in water described by 
MM. Mayengon and Bergeret. Plumbic sulphide is slightly soluble 
in soft water, and in water containing an excess of sulphydric acid. 
If an excess of this gas be passed through a lead solution and then 
filtered, the clear filtrate will contain lead, as can be proved by 
passing a galvanic current through it, when the negative platinum 
electrode will be found covered with lead. It is converted into 
chloride, and tested by potassic iodide. 

In a note on the passive state of iron, M. A. Renard shows that 
the degree to which ordinary nitric acid will attack iron depends 
greatly on the temperature and mechanical condition of the iron, 
as well as on the strength of the acid. Under certain conditions 
the acid has no effect on threads of iron suspended init. Other 
experiments, using gold or platinum and carbon in connection with 
the iron, give the same results as were obtained by M. Schoenbein, 
namely, that iron becomes passive when submitted to the action of 
an electric current, the positive electrode of which is iron in ordinary 
nitric acid. 

THE marine tonnage of the several cities of the United States is 
given by the reports just published at Washington, as follows :— 


New York .. .. 1,012,745 Baltimore 121,187 
Philadelphia 363,542 Oswego... .. 112,875 
Boston .. 274,941 Pittsburgh .. 103,895 
Bath —. 125,915 Portland 101,832 
San Francisco 124,065 | Chicago.. .. .. 85,971 
Buffalo .. . - 100,819 } Waldoboro .. .. 100,643 
St. Louis oe o- 121,698 
The tonnage of the lakes is 758,838 and that of the western rivers 
373,464. 


M. De Copper has read a paper at the French Academy on the 
development of heat produced by the contact of sulphate of soda 
and water at temperatures so high that the hydrates cannot exist, 
and a saturated solution deposits the salt only in an anhydrous 
state. After a careful series of experiments with the thermometer 
at different temperatures, the writer arrives at the conclusion that 
the heat developed is not, as'is generally supposed, due to the forma 
tion of a hydrate, but that the salt undergoes a partial decomposition 
or modification of its composition ; and he thinks the same is true 
of several other salts, as carbonate of soda, nitrates of soda, 
ammonia, silver, &c, 

A NEw fulminate with lead picrate as its base has been described 
by M. Prat. He has substituted a composition containing lead 
picrate for the fulminate of mercury ordinarily used in the 
percussion cap manufactory at Bordeaux. The picrate is pro- 
duced by precipitating a solution of ammonium picrate with lead 
acetate, washing and pressing out. The still moist cake thus 
obtained is mixed with potassium chlorate, finely pulverised, in the 
proportions of equal equivalents, and made into a paste with gum 
tragacanth. Experiments show that while an peer of common 
powder gives 8 volumes of gas, and one of mercury fulminate gives 
10 volumes, an equivalent of the picrate powder gives 36 volumes. 
Even for equal weights the volumes of gas are respectively 33, 23, 
and 36 volumes, 

WE learn from the American Chemist that the following are the 
current rates for gas paid by consumers in America per 1000ft. 

dols dols. 


Albany... .. « = 250 Rechester .. .. 3°50 
Baltimore .. .. .. 375 St. Louis oe 325 
Boston... .. « 2°50 Syracuse .. .« «. 325 
Chicago © oc of 337 To 3°25 
Cleveland .. .. «. 2°50 Washington 3°56 
Concord .. .. «. 3°20 | Hamilton .. .. 3°00 
Harlem 3°00 | Kingston .. .. 3°50 
Lowell.. .. 2°75 London, Canada 3°00 
Manchester. . oe 270 Montreal os 2-60 
Oe BONE os os cc B95 Quebec... 2°80 
New Orleans 700 Toronto 2°50 
Oswego 3°50 


THE collector of Malabar, Mr. A. MacGregor, on the Western 
Coast of India, — to the Board of Revenue at Madras, ‘! That 
an application under the Waste Land Rules has been made by Mr. 
Ryan for a block of land situated near Sultan’s Battery, which 
there is reason to believe contains a considerable quantity of gold.” 
He further says, ‘‘ That a gold-bearing quartz reef is known to 
run from Devala, near the head of the Nellambur Valley, to Sultan’s 
Battery, and thence northwards. Experienced gold miners believe 
that the ore is present in sufficient quantities to prove remunerative, 
and one company has been started with the intention of setting up 
the necessary machinery.” The climate is good, and this new El 
Dorado can be reached in about 20 days by steamer from South- 
ampton, first-class, for about £50, and £35 second-class, either by 
way of Madras or Bombay. Any part of the Wynaad (the name 
of this particular locality) is within an easy journey of the Neilg- 
herry Hills. 


Dr. H. C. Vocer has extended his researches on the effect 
of adding colouring matter to ordinary collodion for photography. 
Some time ago he found that the presence of a a 
stance such as_coralline, which absorbs red rays of a 
certain refrangibility, rendered the bromide of silver sensitive 
to those rays, a discovery which seems likely to be of the greatest 
importance in photography, the great defect in photographs being 
that red and yellow come out black. Dr. H. C. Vogel now finds 
that the sensitiveness to the red rays decreases as the quantity of 
coralline is increased, which he supposes to result from the absorp- 
tion of a thick layer of the colouring matter being so great, that 
the red light does not reach the particles in contact with the 
bromide of silver, while with a thin film these particles take up the 
red vibration, and communicate them to the bromide of silver, 
causing a partial decomposition of the latter, which forms the 
latent image to be afterwards rendered visible by the further decom- 
position produced by the developer. With this sensitiveness to red 
rays there is a marked decrease of sensitiveness to the green and blue 
ray, so that the chemical action is more nearly equalised for the 
different parts of the spectrum. 


THE Annales du Commerce Fxtéricur gives the following statistics 
respecting the manufacture of watches in Europe and America. 
From this it ewe that of the 2,200,000 watches made in 1870, 
Switzerland alone furnished 1,600,000; France comes next with 
300,000; England 200,000, and the United States 100,000. The 
— number of the cheap watches made in Switzerland are 
rom the canton of Bern, which alone furnishes about 500,000 
oqneey- The canton of Geneva yore principally the best class 
of watches, which amount to about 150,000 every year. The canton 
of Vaud manufactures principally the works, and not complete 
watches; these number about 150,000 yearly. The canton of 
Neuchiitel is the most productive though as regards quantity and 
quality, and — nearly one half in value of the total produc- 
tion of Switzerland. The Observatory of Neuchatel has contri- 
buted to a great extent to the perfection that watchmaking has 
attained in that canton. The variations of the watches sent there 
to be regulated being on the average 1°51 seconds in 24 hours in 
1862, in 1868 did not exceed 0°57 seconds. With regard to 
chronometers, of the 99 sent there in 1868, 50 showed a varia- 
tion of less than half a second in 24 hours, and eight only one 


MISCELLANEA. 


Te Kirkwall harbour trustees are about to commence a series of 
improvements on the harbour, which will include the erection of a 
new pier, a thing much wanted at the port. 

THE commission appointed to examine into works necessary for 
the enlargement of the Port of Savona have finally decided upon 
the completion of the Eastern pier, a work that has already been 
commenced. 

GENERAL GARIBALDI has announced his intention of bringing 
before Parliament this session two bills, one for the sistimation of 
the course of the river Tiber, and the other for the improvement of 
the Agro Romana. 

THE Journal des .Travaux Publics states that the number of 
passengers that crossed the Channel from Dover to Calais and vice 
versdé during the past year was 201,804, showing an increase on the 
previous year of 18,263. 

WITH the exception of small orders which are sometimes sent to 
Smyrna commission agents for crude stone to be directly shipped 
to the United States for use of American crushers, the entire 

sroduct of emery is sent forward by the contractors to Eng- 
and, and all crushers are supplied from the stock of crude stone 
there. 

THE consumers of gas at Walsall, who are being supplied by the 
corporation of the borough, are paying only 2s. 6d. perthousand cubic 
feet. Whereby South Staffordshire quotes the lowest price for 
gas anywhere made in the kingdom. Portsmouth, or one other 
such town, is selling at 2s. 9d. At that figure also the Wolver- 
hampton Gas Co, are selling, and they are making a profit of 10 per 
cent. upon the year, are increasing their productive capabilities, 
and are extendirfy their mains. 

THE casting of the statue of the late Prince Consort, to be 
age under the dome of the Albert Memorial in Hyde Park, has 

»een completed at the foundry of Messrs. Prince and Co. 
Southwark. The figure is seated in a chair of State, and is of 
colossal size, being 15ft. in height from the base to the crown of 
the head. The artist, the late Mr. J. H. Foley, R.A., fortunately 
for the nation, completed the model before his death. The cast- 
ing was most successful. The statue would have been completed 
some months since but for an unfortunate accident. The workmen 
were removing a portion of the mould, weighing some 20 tons, from 
one part to another of the foundry, when a chain broke, and the 
vast mass fell to the ground, thus destroying the labour of months, 
and at a loss to the founders of nearly £400. Fortunately no injury 
was done to the men. The statue now only requires the final 
cleansing, and the public will soon be able to see the statue fixed 
in its final resting place. 

PROFESSOR FRANKLIN delivered a lecture at the Royal Institution 
on Friday night on the pollution of rivers. The Professor contro- 
verted entirely the theory of self-purification of rivers. The 
commission appointed on the matter of taking water from the 
Irwell eleven miles below Manchester found it different only from 
that in Manchester by the diminution of the mineral matter in sus- 
pension, and they gave as the result of their investigation that the 
sole manner of abstracting organic matter in suspension and organic 
matter in solution from water was by irrigation. This, however, 
being impracticable in large towns, except under the porous earth 
system, inaugurated by Faraday in that institution, they concluded 
the only medium would be the intermittent filtration plan. The 
Professor thought those most ready to welcome the compulsory 
adoption of this method would be the manufacturers who them- 
selves used and polluted the rivers. The lecturer touched upon all 
rivers from Inverness to the Thames, 

AFTER a lapse of more than five years from the day of its com- 
mencement the Brooklyn tower of the East River bridge is com- 

yleted. American papers give ussome figures concerning the pro- 
bable costs of this important structure, which are formidable, and 
several fold in excess of original estimates. To guard against fire 
it will be necessary to destroy property to the distance of 150ft. on 
each side of the arches, To Chatham-street, opposite the City 
Hall, where the New York approach terminates, it is 2391ft., and on 
the Brooklyn side it is 1881ft., or a total of nearly a mile. The lots 
where property will have to be taken vary in value of course, but 
averaged at 30,000 dols., the land and buildings will cost upwards 
of 12,000,000 dols., and thisexpense is independent of the cost of the 
structure. The expense ofthe work itself cannot now be definitely 
known. Contractors made estimates boldly before the first stone was 
swungintoits plate, but the skeleton work already accomplished has 
nearly equalled their figures, and only the beginning ismade. The 
5,000,000 dols. now spent will be increased to 13,000,000 dols. at 
least before the work is finished, and as it would be necessary to 
charge almost prohibitory rates for crossing provided an attempt 
was madeto pay interest on the cost by the tariff of travel, the 
two cities will be compelled to make the bridge free and pay for it 
in some other manner. 


THE Revista Militare states that twenty-six different kinds of 
breech-loaders are in use at the present time in the various 
European armies, many of which, Pome belonging to the same 
system, are of different patterns, such as the Remington rifle in 
Sweden, Denmark, and Greece; the Wetterli rifle in Italy and 
Switzerland; the Snider in England, Turkey, and Holland; and 
the Dreyse in Germany, Roumania and Montenegro. The rifle of 
the smallest calibre is the Wetterli of 10°4 millimetres; the 
Wetterli repeating rifle of 10°5 millimetres; the Peabody, 10% 
millimetres; the Amsler, 10°5 millimetres; the Berdan, 10°6 milli- 
metres; and the Werndl, 10°9 millimetres. The calibre of the new 
German Mauser rifle and also of the Werder, as used by the 
Bavarian army, is11 millimetres; while that of the old Dreyse rifle 
was 15°4, and that of the Italian Cassano rifle 17°5 millimetres. 
The best rifles for military purposes are said to be the Mauser 
(German) the Werder (Bavarian), the Berdan, (Russian), the Gros, 
(French) and the Beaumont (Dutch). The Austrian Werndl, and 
the English Martini-Henry rifles have been surpassed by more 
recent systems. On the other hand, the new Dreyse rifle, which 
is now being tried at the School of Musketry at Spandau, is con- 
sidered by many eminent military authorities for several reasons 
to be superior to the Mauser. The average rapidity of fire of the 
above rifles is twelve shots per minute, including the time occupied 
in taking aim. 


THE Moniteur gives the following interesting statistics respecting 
the wages earned by the different classes of artisans in France. It 
states that the average daily wages obtained by those employed in 
the sixty-two trades recognised by the State in 1853 was 1°59f. In 
1871 the daily wages averaged 2°65f., or an increase of 40 per cent. 
Workmen boarded by their masters are paid about half less, but 
except in the country a workman is odie boarded by his em- 
ployer, and these statistics do not apply to country workmen. Of 
all trades, the lowest wages are those of the weaver, who earns 
only 1°94f.; next come the pastrycook, who is paid on the average 
only 2°31f.; the shoemaker, 2°34f.; and the rope-maker, 2’36f. 
The highest wages fall to the lot of the ornamental sculptor, who 
earns 4°50f.; the watchmaker, 3°43f.; the metal-turner, 3°47f.; the 
stonecutter, 3°48f.; and the jeweller, 3°58f. The class of workmen 
whose wages have increased the least since 1853 are the pastrycooks, 
whose earnings have only risen 17 per cent., whilst those of the 
bakers, on the other hand, have increased 54 per cent. The trades 
that have made the greatest progress are barbers and sawyers, and 
their wages have augmented 65 per cent. The average wages of 
workmen in all branches of trade, taken together, is 2°90f., and 
those of women 1°29. Lacemakers earn 1°71f.; artificial flower 
makers, 1°70f., which trades pay the highest wages to female 
workers, The increase in women’s ny > during the above-men- 

In 





tioned period has been 38 per cent. ‘aris wages tly exceed 
the above-mentioned ave - ; there or tal fptor s earn 7f, 
per day; watchmakers, 5f.; jewellers, 6f.; metal-turners, 6f. ; 
stonecutters, 6f.; and makers, 4f. The average wages of the 





Parisian is 4°99f., and those of workwomen, 2°75f. 
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In the accompanying engraving we illustrate a new firing 
apparatus, now being introduced to the public by Mr. Herman 
Hirsch, of Norfolk-street, W.C. The stoker has been in use for 
sume time with excellent results, and its construction will be 
readily understood. 

The entire upper part of the stoker consists of the hopper 0, for 
the reception of the coals. On the lower end of this hopper a 
box } is fitted, containing the feed and crushing roller 5, 
which box is secured on the top of the fan case a. This case a 
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of South Wales coal, at 28s. per ton = £873 12s. On her thir- 
teenth voyage, from Liverpool to Maranhamand back, with the 
Henderson stoker, the voyage lasted 52 days 11 hours under 





| steam, and the ship burned 619 tons of Lancashire slack, at | 


contains two dises a' and sets of beaters a%, which turn in oppo- | 
site directions, as indicated by arrows 1, so that both fans dis- | 


charge the coal through the aperture a’ into the furnace. 
feed-roller }! is arranged at equal distances from the centre of 
the two fans, so that the coal will be deposited equally upon the 
two fan discs. The roller box } has one side b? made adjustable, 
to regulate the passage of the coal, which adjustment is effected 
by the use of the screw 6°. 

It will thus be seen that the coal, after having been de- 
posited in the hopper, is crushed by the roller and dropped 
equally on the two fans, by which it is thrown through the 
aperture a into the furnace; the latter thereby receives a con- 
tinuous supply of fuel, which is spread uniformly over the entire 
area of the fire-bars, while the feed is regulated to supply only 
the actual amount of fuel required, For the purpose of cleaning 
the fire and removing the clinkers, an arrangement of fire-bars is 
used in which every alternate bar, g, is movable, and the others, 
p, are fixed. The movable bars have a to-and-fro and an up-and- 
down motion, which effectually prevents the adhesion of clinkers ; 
and as they are notched at the upper edge, the clinkers are 
carried forward and deposited on a turning plate, s. This plate 
is provided with a handle, and the fireman, by turning down the 
plate, removes the clinkers into the ashpit. 

The whole apparatus is contained in a very small area, is 
easily repaired, and not liable to be injured by the heat, as all its 
parts are Outside the furnace. A very small donkey engine is 
sufficient to drive the machines. As the coals are supplied to 
the furnace in a powdered form, less air is required to burn 
them, and an almost perfect combustion is obtained. The 
following advantages are claimed by the inventor for the 
apparatus :—Slack of inferior quality can be substituted for 
good thick coal; a much smaller quantity of this inferior coal 
will produce the same steam; the smoke nuisance will be done 
away with ; the great injury to the boilers, resulting from the 
frequent opening of firedoors, and consequent admission of cold 
air, creating also a loss of heat, is avoided, and the temperature 
of the stokehole materially reduced ; less firemen are required 
than for hand-firing ; the stoker does not interfere with hand- 
firing, should this, under any circumstances become desirable. 

On board the steamship Lisbonese, belonging to Messrs. 
Singlehurst and Co, of Liverpool, the Henderson stoker has 
given the following important results:—On her ninth voyage 
from Liverpool to Maranham and from Maranham to Liverpool, 
the boilers were hand-fired as usual. The voyage lasted 53 days 


13 hours under steam, and the consumption of fuel was 624 tons 


The | 





14s. 9d. per ton = £456 10s.; and 87 tons of South Wales coal, | 
at 28s. per ton = £121 16s.; total, £578 6s. | 
The two voyages compared above were made under very 
similar conditions. On the voyage with Henderson's stoker the 
vessel made average speed against a fresh head wind with only 
four furnaces in use, instead of eight; and the homeward | 
voyage was the quickest ever made by the vessel, although only 
six furnaces were used. The consumption of coal would have | 
been decreased still more considerably had not the eighty-seven | 
tons of South Wales coal been much deteriorated, being the | 
remainder of an old cargo for some months on board, and all the | 
sumps being picked out for cooking purposes. The owners inform 
us that on her present voyage the vessel uses only slack at 
8s. 6d. per ton, and they have ordered two more vessels to be 
fitted with stokers. Excellent results have also been obtained 
with the stoker on board the steamship Schwan. 








GRINDING MACHINE, 


IN our special correspondent’s letter, says the American Artisan, 
describing the exhibition of the Franklin Institute, and published 
in our last number, very favourable mention was made of a new | 
twist-drill grinding machine exhibited by Messrs. C. Van Haagen 
and Co., 2341 and 2343, Callowhill-street, Philadelphia, Pa. The 
accompanying engraving illustrates this ingenious machine. Our | 
readers willl doubtless be interested in a more minute description of | 
it. | 
The object of the invention is to impart an accurate cutting edge 
to a twist-drill. A twist-drill must have a chisel point. The 
cutting edges must be perfectly straight and inclined at precisely | 
similar angles, The conformations of the end of the drill must be | 
so reduced from the cutting edges at a gradually diminishing 
angle, as to insure the existence, under all circumstances, of the 
above-mentioned chisel-ended termination of the drill, as well as 
the necessary clearance, whilst the whole strength of the metal is 
retained immediately behind the cutting edges of the drill. The 
machine of Messrs. C. Van Haagen and Co, thoroughly secures all 
these essentials, Referring to the engraving, B is the adjustable 
head carrying the mandril for receiving drills of any length; 1, 
the lever for tightening up head, B; 2, lever for moving the head- 
stock | emery wheel back and forth across end of drill; 
a, d, flanges for receiving thumb and finger for adjusting drill to 
grinding disc; 3, handle, connected with a ring, by which the drill- 
spindle is turned exactly one-half a revolution in either direction, 
which is determined by a spring stud underneath head, B; handle 
4 is attached to a wheel which is connected by a universally-jointed 
rod to a projection in the bed'plate, so that when the said wheel 
is turned from position shown, by lowering handle 4, the result 
must be a lateral movement of the carriage, F', upon its pivot point, 
whereby a compound rotating and slightly forward movement is 
im to the drill, while it is subjected to the action of the 
grinding disc, and, when one side has been sharpened, it is only 


C. VAN HAAGEN AND CO’S TWIST-DRILL | 
| 











necessary to loosen the handle 4 in the wheel, in order to permit 
the mandril and the drill to be turned half-way round by pulling 
down the spring stud and throwing over handle 3; then tightening 
handle 4, and again turning the wheel, will cause a precisely similar 
compound movement to be imparted to the drill, while its opposite 
side is subjected to the wheel. 

The mandril for holding drills is constructed with a ball and 
socket, so that the drills will have a limited universal movement at 
their end, which is supported by a fixed bearing secured to the 
pivoted carriage near the grinding disc, The ends of the drills 
enter a ring or eye, adjusted with a set screw in said fixed bearing, 
fitted loosely, so that they will revolve; thus they are sharpened 
exactly true to the longitudinal central line. 











A pump is attached to the headstock spindle for raising water 
from a tank, cast in the pedestal, and forcing it through a pipe to 
the grinding disc, during the operation of grinding, the water 
an, epee to the tank from the reservoir by flexible tubing. 
The box enclosing the emery wheel is adjustable laterally as the 
wheel is worn away. 

The advantages claimed for this machine are that it is adjustable 
and self-acting in every direction ; that, at one operation, it guides 
the cutting edges and clearance mathematically true to the longi- 
tudinal cadteal tate of the drill; that the No. 1 machine will grind 
drills to within one and one-half inches of their thickness, and the 
No. 2 will grind them until they are wholly used up. The intro- 
duction of water to the grinding disc during the operation of 
grinding prevents the annealing of the drill, and the enclosing of 
the grinding disc prevents the water from escaping, and thus 
renders the machine much more pleasant to operate, 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our corre- 
spondents. ) 





























S1r,—Iread the article on “‘ Permanent Way” in your impression 
of the 13th inst., and I thought it would not be inopportune to 
ject were I to make known to 
you an idea on the method of 
time. My impression is, that the most serviceable fastening 
would be produced by a union of the chair and fish plate. I would 
strong fish plate being 
attached, The ends of 
of the chair, the fish 
plate being on the out- == 
brought opposite to it 
on the inside, and then if they were bolted securely together 
would then stand thus. I commend the idea to your readers. It 
is simply thrown out now for discussion, and this I shall be pre- 


PERMANENT WAY. 
the discussion now being carried 
[ ae s ( a a | on in your columns on the sub- 
Wizz joining sails which has been 
running in my mind for some 
suggest that the chair 
cast with a good 
the rails being brought 
together in the centre 
side, a wrought iron 
fish plate might then be = 
with square middle bolts, I believe a firm and satisfactory joint 
would be produced. The section of the rail chair and fish plate 
pared to carry on in your columns as to its merits. OMEGA, 
February 19th. 





DRAIN PIPES. 

Str,—Referring to Mr. Cliff’s letter in THE ENGINEER of the 
29th ultimo, he says he thinks he could give good answers to my 
letter of the 15th. In the interest of sanitary progress, no less 
than as a pipe manufacturer, it is very desirable that he should do 
so. Whether he is capable of making larger pipes than can be 
made ‘‘in the south ” has nothing to do with the strength, imper- 
meability, and truth of form of fire-clay pipes as compared with 
stoneware pipes. The question is, are fire-clay pipes, as generally 
made, as strong, impermeable, and true of form, as stoneware 
pipes % Mr. Clitf wishes it to be understood that they are ; but can 
1e show that they are? for those who are interested in obtaining 
only the best pipes find from experience and experiments that they 
are not. Mr. Cliff says that ‘‘impermeability in a drain pipe to 
his mind means vitrification.” The test of a thoroughly homo- 
geneous pipe is that it shall ring like a bell. Will Mr. Cliff kindly 
explain how it is that fire-clay pipes have absolutely no ring, but a 
dull heavy sound when struck? How it is that a broken section of 
the material is not only large grained, but appears when seen 
through a magnifying glass as porous as a honeycomb?—and if 
large grains and porosity have anything to do with impermeability 
and strength ? Does Mr. Cliff think that grinding the clay very 
fine, and taking extra pains in mixing it, so that the body of the 
material when vitrified shall be perfectly dense and solid, that is 
homogeneous, would improve the impermeability and strength 
of fire-clay pipes’ The truth is that the inferiority of fire- 
clay pipes as compared with stoneware pipes is more in the process 
of manufacture than in the material. Grind the clay extremely 
fine, properly mix it, and dress the pipes when they are half-dry, 
so as to bring all of them to a regular form and size, then fire-clay 
pipes, as regards impermeability, strength, and truth of form, 
would be nearly equal to stoneware pipes. As regards the joints 
of fire-clay and stoneware pipes as now made, they are simply 
execrable. It is impossible to make them water and gas-tight with- 
out extraordinary care and supervision, In this respect therefore 
pipe drains and sewers are little better than the wretched open 
joint brick drains and sewers that were common a quarter of a 
century ago. The fact is that sewage and sewage gas leaks through 
almost every joint of the pipes as now made. Pipe makers should 
set about making improved pipes with improved joints, so that 
when the pipes are put together they shall be truly concentric, 
and the joints can be easily made tight against leakage. Pipes 
when laid together should appear inside as one continuous pipe 
without the slightest wave or break at the joints. This is the 
sort of pipes that engineers require in order to make perfect work, 
and such pipes the makers could produce if they would only take 
more pains in the manufacture, JOHN PHILLIPS, 

Westminster, Feb. 18th. 

THE TODMORDEN BOILER EXPLOSION, 

Sir, — On reading Mr. Waugh’s report on the Todmorden 
boiler explosion, as it appeared in THE ENGINEER of the 5th inst., 
in which the cause of the explosion is ascribed to the grooving at 
the ring seams, it must have struck many of your readers as being 
strange that no remark was made upon the improbability of the 
boiler yielding first at a transverse seam, when the ends were so 
well stayed together by the internal tubes. Had the boiler been 
internally fired, any grooving found at the transverse seams would 
doubtless have been caused by the longitudinal tensile strain at 
these parts, in consequence of the greater expansion of the tubes 
compared with that of the shell bottom, and a transverse fracture 
would have been easily accounted for. But as the boiler was 
externally fired, and securely stayed by the two tubes, the groov- 
ing must have been due to the compression at the ring seams, 
consequent upon the resistance to the expansion of the shell bottom 
offered by the tubes, which would not tend to produce rupture, 
but quite the reverse. 

If the correctness of the above reasoning be admitted, it is ex- 
tremely unlikely that the shell would have yielded first at the 
bottom transverse laps, unless it be maintained that the fracture 
was caused by sudden contraction. This case is altogether different 
from that of a long egg-ended externally-fired boiler giving way at 
aring seam, 

On making inquiries it appears that the tubes of the exploded boiler 
were collapsed sideways from end to end, and torn from the end plates, 
a fact most unaccountably overlooked in the report. Very few 

will be found to admit that this downright collapse was an effect 
of the explosion, but, on the contrary, many will conclude at 
once that the explosion of the shell was an effect of the collapse. 

The tubes were unstrengthened, and taking their dimensions as 
given in the report, 28ft. long, 2ft. 5in. diameter, and /,in. thick, 
their collapsing strength, if tolerably circular and sound, by Wilson’s 
tableshould be about191 1b, per squareinch. But there canbe little 
doubt these tubes must have been severely corroded as well as the 
shell; and assuming them to have had an effective thickness of,$,in. 
the collapsing strength would then be only about 971b. However, 
owing to the strain exerted upon the bottom and sides of the tubes 
by the expansion of the shell bottom, it is wellnigh impossible 
they can have retained their circular form unchanged, and they 
were probably on the point of collapse at 701b. pressure, even sup- 
posing the effective thickness to have been Jin. or more. 

This explosion should be a warning to those using unstrengthened 
tubes, especially in boilers fed by such water as is found in the 
notorious Rochdale Canal. But what is the use of talking about 
warning when the owners of the boiler in question have had 
reminders enough during the last few years of the danger of 
working boilers with unstrengthened tubes ? 

Doubtless one of the other famous boiler doctors, if he had been 
called in to report to the coroner, would have seized the opportunity 
to enlarge upon the danger of external firing. It was only last 
ynonth that another boiler doctor, who is enamoured of externally- 
fired boileys, in apite of the rocket-like flights they so often finish 
off with, came to the conclusion that the pee | up of the 
ourlous assortment of patches and old plates that did service as 4 
poller at North Shielde might have boen due to shortness of water, 








and it is only a few months since the bungling investigation of the 
explosion at Blackburn took place. 

ell may steam users dread the time when boiler engineers shall 
be armed with Government authority and power, and well may 
they ejaculate from Government interference in steam matters, 
** Good luck deliver us !” 

It is evident, from recent results of investigations, that the 
boiler doctors most frequently before the public are not to be 
trusted. When acting St tn ently they should shelve their petty 
rivalries and put their heads together in order to arrive at a 
sensible verdict, instead of acting apart and bringing discredit upon 
their profession. 

Mr. Waugh, in his report, has had the pluck to administer a very 
strong and well-deserved rebuke to the makers of a well-known low- 
water safety valve and their pretensions as to its efficacy. There 
is little doubt that ‘‘ steam boiler explosions rendered impossible by 
Hopkinson’s patent compound valve,” so extensively advertised 
by the makers, has been one of the chief causes of the widespread 
belief that a boiler cannot explode so long as there is plenty of 
water in it. Although a good valve of its kind, it is exceedingly 
doubtful whether it will even let’ all the steam escape quickly 
enough in many possible cases of shortness of water to avert a 
collapse. My object in writing this is simply to remind a few 
gentlemen of their fallibility, and I trust they will take it : good 
part. . B. 

Manchester, Feb, 19th. 

THE EDUCATION OF WORKMEN, 

Srr,—Your remarks on workshop education and the scarcity of 
skilled workmen will be duly appreciated by many of your readers, 
and more especially by the foremen of engineering establishments, 
who practically are responsible for the apprentices, and have every 
day experience of the want of really skilled workmen. As one 
interested in this matter, with your permission I will briefly point 
out what in my opinion are some of the causes of this scarcity. 

When a lad was apprenticed to one of the old masters, the 
master undertook to teach him the art and craft of the particular 
trade, and, as a rule, faithfully fulfilled the terms of the indenture. 
He took a pride in making them efficient workmen, and in after 
years was proud of their skill, as reflecting credit on himself. At 
the present time boys are indentured generally not to a master, 
but, as you have fitly termed it, to the impersonal firm, by them 
he is handed down to the foreman, who, so far as the teaching is 
concerned, is to bear the same relation to the lad as the older 
masters. Now, Sir, what interest has that foreman in training him 
so as to make a first-class workman ? In the first place, the premium 
paid for learning the trade is pocketed by the firm ; the foreman, 
therefore, can have no pecuniary interest in the matter. Secondly, 
he cannot take pride in the apprentice the older master had, as he 
is the apprentice of the firm, not his. However good a workman 
he may turn out, it is the firm who get the credit; so he has neither 
profit nor credit by the transaction. I need scarcely observe that 
he has all the trouble which having a large number of boys in 
charge entails. Ihave no doubt exception will be taken to this 
statement; many will say is not the foreman paid salary to perform 
certain duty, teaching apprentices included, consequently he 
receives part of the premium’? But I may at once remark if there 
be one apprentice or forty it makes no difference to the salary or 
wages of the foreman. There are a few exceptions to this rule, but 
generally itis so. The primary duty of a foreman is to produce work 
cheaply and expeditiously ; and I will venture to say any foreman 
who neglects this duty—whatever his skill in teaching apprentices— 
would soon be in want of a situation, the profit on the work being, 
as I have said, the primary consideration. Such being the case, 
the lad is placed to such work at which his services will be most 
remunerative, and he is kept at it. Many will say, learn the lad as 
much as possible and he will pay the better ; but I need scarcely 
say that there are certain classes of work which must be cheaply 
executed, and requiring little skill, at which boys are principally 
engaged ; the result is the lad becomes little better than a part of 
the machines he works, and learns none of the more skilled portions 
of his trade. The same applies to a boy not apprenticed ; he is put 
to work a machine—a lathe it may be—and at that he is kept, 
because it pays to keep him at it in preference to teaching him 
anything else. Presently, when he has learned a little, he leaves, 
generally because he wants more wages. He finds employment 
with some other "firm, but he is only fit for boy’s work, never 
having the chance to learn anything else. By degrees he picks up 
information by going from shop to shop, and at last he manages to 
get the average rate of wages paid in the district, and is perfectly 
satisfied he is what he professes to be—a skilled workman. Another 
cause I wish to draw attention to. Owing to keen competition 
many firms have been obliged to employ labourers on some of the 
rougher classes of work. By degrees those men work their way 
into the trade and become mechanics—I know many, and give 
them all credit for endeavouring to improve their position—but I 
am perfectly satisfied that they are, asa rule, inferior workmen. 
To become a skilled mechanic a lad must be trained when young, 
and then his manual dexterity grows with him and becomes, as it 
were, part of his system. There is yet another cause to which I 
would particularly direct attention, viz., “‘ the payment of all men 
the same rate of wages.” At present all mechanics are paid 
according to what is generally known as the average rate of the 
district, the inferior workman receiving the same amount as his 
skilled mate, with a few trifling exceptions, and what is the result ? 
The skilled man has an inferior one placed with him, or several, 
according to the work; he having the charge of the job has the 
responsibility, and very often has to work harder to make up for 
his mates, who generally take it comfortable; if he ventures to 
remonstrate with them he is asked, ‘‘ Who are you? only one of 
us, and paid the same rate,” ignoring the fact that it is due to his 
superior skill that they receive the amount of wages they do. I 
have often asked of what benefit it is to be a good workman. A 
young, inexperienced, or, it may be, an old inferior workman at 
the next vice or bench, as the case may be, receives the same 
amount of wages as the man of skill. Of what benefit is this 
skill to him? He is conscious of his own superiority, and it galls 
him to find all those years of experience and application of no 
value. He becomes careless, and loses that interest in his work 
which is absolutely necessary for the production of a first-class 
article. The inferior workman, on the other hand, receives his 
average rate, which has all along been the summit of his ambition, 
and is well satisfied. 

I would be pleased to see this matter taken up and well venti- 
lated, as I am confident it has more influence on workmen than at 
first sight may appear. Now that your valuable journal has taken 
the matter up, some suggestion »ay be made for future = 





PATENT LAW REFORM. 

Srr,—After having carefully read the very eloquent speech of 
the Lord Chancellor on the introduction of the Patent Law Amend- 
ment Bill, I must confess my inability to see in which way it will 
aid, assist, or even encourage the spirit of invention in the real 
inventors—who, asa class, it must be borne in mind, are very 
seldom largely endowed with worldly wealth—unless it is based on 
the opinions expressed by Mr. Macfie, that inventors are willing to 
invent and live upon the airy food of popular applause, or that in- 
ventors are ignorant of the value of honour to the bearer thereof 
who died yesterday. You, Sir, very ably treated this question in 
your article of the 12th inst., for which you have the thanks of 
many poor inventors, as also for your article this week. Anyone 
who has read those articles, and will contrast them with the bill, 
must be forcibly impressed with the contrast of your opinions, and, 
to speak plain, must say that the proposed bill, instead of encour- 
aging, will deter inventors from Canine their inventions before 
the public, and go a long way to discourage them from inventing. 
Your correspondent Mr. Wood very ably treats the question of 
examiners and referees, and from the knowledge and fagilities of 
that gentleman, his remarks should have great weight. It must 
omssy conviction te the most inveterate advocate even. of the aboli- 





tion of patents, that thousands of useless patents should be granted 
rather than that one really useful invention should be withheld 
from the public. A patent should be granted to 9 man for bottling 
up moonshine, rather than to deter another from patenting a plan 
to stop railway accidents. Even under the present law there are 
many useful inventions which die with the inventors for want of 
money to pay the patent fees. To my own personal knowledge I 
am acquainted with four of this class, which are withheld from the 
— from no other cause; and these not chimeras, for one at 
east has been, as an experiment, at work for three years without 
requiring any repairs, and the others appear equally as durable and 
as useful. But under the very circumstances that this information 
is given, viz., that they can never become public property during 
the lifetime of the inventor without some security, convinces me 
that the bill in its present form will utterly defeat its professed 
object. 

So far as the examiners and the referees are concerned, they 
would be useful to prevent the same principles or the same inven- 
tion from being patented more than once; but to leave to the 
judgment of any number of men the power of refusing protection, 
is about as likely to succeed as itis to expect competent men to fill 
the office of referees for honour. Still, to my mind, the expectation 
of competent men filling the office of referees for no pay is an 
illustration of the spirit of the whole bill, viz., that it is the duty 
of inventors to work for the public good, during the best years of 
their lives, without any just reward; for it must be evident to those 
who have had the very unthankful office of introducing a patent 
to the public, that to limit protection to seven years ‘om not 
only mean inventing for nothing, but being compelled to introduce, 
which is very often the hardest part, the articles to the public into 
the bargain. 

Mr. Wood very truly remarks that many of the most useful 
inventors might in the early specifications, under such an Act, have 
been refused on the plea that they were useless and frivolous. Was 
it not a committee of the House of Commons that refused the 
making of the first railway, and said Mr. George Stephenson was 
insane? Some may say they were not practical men ; granted that 
they were not. May we not ask how many were there at that time 
who were practical on that question? May not the same circum- 
stances occur again, and, if this bill becomes law, under far greater 
facilities ot refusal? But suppose under this bill a patent is granted 
for seven years ; in nine cases out of ten of useful inventions the 
inventor would be impoverished, and unable to make application 
for extension of time; and who would run the risk of leaden 
money on the patent when it would not be sure of the extension 
being granted, or that at any time interested parties might petition 
for the patent tobe annulled ? 

As you have said, Sir, the greater part of the most useful 

yatents have had to be forced on the public at great expense and 

es of time, often, under the present law, extending to the life of 
the patent of fourteen years. This being so, will it not be an in- 
justice to inventors to expect them to invent and expend this 
loss of time and money for the public good without any reward? 
It is certain they will not do so, Then will come the time when 
the public will feel the loss of inventions. Hundreds of instances, 
if not every inventor, might be cited to prove this. With your 
permission, Sir, I will give one instance, well known to myself and 
many others as being true, and now in existence, where a patent 
was taken out at great sacrifice to the inventor—for in this case the 
patentee was the real inventor—and after seven years there had not 
been as many articles sold as would pay the patent fees. Still the 
inventor struggled on, hoping against hope, but never losing faith 
in his invention, although really in want of the common necessaries 
of life the greater part of the time, and in the eighth year others 
began to have faith in it also, and it began to pay. But how did 
the inventor find himself? Between £300 and £400 in debt, his 
patent held as security for the money, he and his family in poverty 
and rags. Now he has a prospect of makinga competency out of 
his invention. Here is an illustration of what would be the result 
of seven years’ patents, and the truth of this can be attested by 
many witnesses. Some may say that the invention had not been 
properly explained. This, I am sorry to say, can also be proved to 
the contrary, for I myself, after having had one of the articles at 
work for more than twelve months, explained it to many, and the 
class of answers received were to the following effect, which 
I quote verbatim as near as memory will serve:—‘‘ Is this patented, 
do you say ?”—‘ Yes, Sir.”—‘‘ Who by?”—‘‘A friend of mine, 
Sir.” —‘‘ And has he paid the stamp duty of £100 ””—“‘ Yes, Sir, he 
has.” —*‘ Then all I can say is your friend’s a fool.” This conclu- 
sion was from a gentleman who, from his position, would be, so 
far as I can judge, most likely to be chosen as a referee, and one 
that few could object to. I think, Sir, such cases as this show 
plainly that inventors would have but a sorry chance of even living 
under the proposed bill. This invention had been submitted to 
the public as examiner and referees for their decision, and it took 
them seven years to decide;—then what may be expected from a 
limited number of men who will have to examine and decide on 
one hundred per week? 

I beg to apologise for taking up so much of your valuable space, 
but in my estimation it is one of the most important questions to 
the manufacturing industries of this or any other country who 
wishes to keep in the van of improvements; and having read the dis- 
cussions published in your excellent paper, on the reform of the 

yatent law, I must say that Iam more than disappointed with the 
bill so ably introduced by the Lord Chancellor. m.. F 
Sheffield, Feb. 22nd. 
THE VENTILATION OF MINES. 

Sir,—In your impression of the 5th inst. is given a portion of 
the president's inaugural address to the members of the Society of 
Engineers; it is there stated, on the authority of Mr. G. G. André, 
that the proper quantity of air ina pit for aman should be 3 cubic 
feet, and for a horse 12 per minute. Surely this must be a mis- 
print, as the minimum quantity allowed in a properly ventilated 
pit should not be less than 200 cubic feet per minute for each 
man employed. 

In the Sheffield Telegraph of pore: d a case is reported of forty 
one colliers being summoned to appear before the bench of magis- 
trates for refusal to work at the Holms colliery near Rotherham, 
the pit being hot, or, as they put it, unsafe, although evidence was 
given that the actual quantity of air passing through the workings 
was 209,000 cubic feet per minute. ENGINEER. 

Feb. 24th. 








ENGINEERING IN SOUTH AMERICA, 


S1r,—Knowing fully your appreciation of engineering progress 
both at home and abroad, perhaps the annexed might be appreci- 
dated by many of your subscribers. The above establishment was 
inaugurated by the Emperor of Brazil in person on the 5th inst. 
with great pomp, accompanied by his Majesty’s Ministers of State 
and 300 distinguished guests, including the principal foreign and 
native engineers in the country. His Majesty minutely inspected 
the various workshops in rotation, with his usual quick-sightedness 
pointing out this or that novelty which many of the various 
machines—all the latest and most er pees just received from 
England—exhibited, expressing himself highly gratified with each 
workshop. After the inspection by his Majesty, the public were 
admitted, who took the opportunity in great numbers, A 
sumptuous banquet was provided for his Majesty and guests by the 
principal of the firm, his nny one Visconde de Maud, whose 
renown for progress is known throughout Europe and South 
America. His latest achievement is the submarine telegraph ; 
his previous ones, the founder of the Amazonian Steam 
Navigation Company ; the railways, which now extend nearly 709 
miles, one part being taken up by the Government, and a great 
part still bearing his venerable name. The City Improvement 
Company, the Glass Company, and his extensive banking and 
plantation undertakings are too well known to require further 
remark here, The establishment above referred to, the Ponta 
d'Arba—the mort extensive in South America—has heon closed fay 
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seven years, during great part of the long encounter between the 
Brazilian Empire and the Paraguayan Republic. It is again opened 
with the advantage of new, and the most approved appliances as an 
engineering and shipbuilding firm, under the directorate of the well- 
known engineer Dr, T. P. Passoy, a gentleman of great tact and 
ability, which combined with Englis customs, ranks him one of the 
first engineers in South America, assisted by a young English 
Government student who is making his debdt in the engineering 
world, of which perhaps something will be heard. Mr. E. C. Farley 
assisted by an efficient staff of English foremen, the establishment 
has opened under very favourable auspices, having obtained some 
very heavy and extensive orders in trellised girder and other 
bridges also heavy marine work. As stated at the banquet, upwards 
of 600 contas de reis has been laid out in machinery and plant, and 
the works being extensive, well adapted, and situated, and intending 
employing 800 men, as has been employed previous, will make it, as 
stated one of, if not the most extensive engineering works of South 
America. 

It would be much presumption to criticise the management in 
such junior hands, as stated above, until more fairly tried, although 
the place has now been under said management for twelve months; 
one halfof it is not in working order. One of Tennent and Walker's 
powerful 10-ton hammers is still lying on the beach, and in all 
probability will not be erected for six months to come; likewise 
its accompanying machines, scrap shearing and scrap cleaning, of 
which I must say there will be great need of, judging by the appear- 
ance of the great amount of scrap iron to be seen at low water 
adjoining the works in a bay. There is also as secondary assistant 
in the management of Mr. George Strachan, perhaps better known 
in the West Indies in the sugar plantations than England (or 
rather Scotland, as his name implies), but who seems to be as a fish 
out of water in the management of shop work, although the com- 
pany have a great amount of plantation machinery in hand. 

JOAKIM JOAZIA SOUZA, 

39, Roua de Ovidor, 39, Rio de Janeiro, Jan. 12th, 1874. 





BROKEN TIRES IN FROSTY WEATHER, 

Srr,—Out of all the witnesses that have been called at the 
Shipton accident I have not read of one that has explained the 
cause of the tire breaking. If my memory serves me right, it was 
a Lowmoor tire made of best iron and welded. In every weld 
there is a portion of oxide of iron which forms the flux in welding, 
and when the temperature gets below freezing point a few degrees 
the oxide of iron expands a little, similar to the oxide of hydrogen, 
but not to such an extent, andas the body of the iron is contracted 
with the cold, the expansion of the oxide in the weld gives it a far 
greater power than if there had been no contraction, therefore the 
weld will part under a little strain, and the parting will appear to 
be out of the solid iron and show no crack or flaw. The more 
carbon iron contains the greater affinity it has for oxygen, because 
in getting the carbon in the oxygen has been driven out, and it 
has an affinity to get its native element back; and as the broken 
tire was of Lowmoor best iron—the latter is a semi-steel—-it has a 
strong affinity for oxygen. I have seen parties trying to cast steel 
tires, and they had four melting pots all teeming the melted steel 
at the same time, and although the melted steel met each other in 
a second, there were the seams all round the tire which condemned 
themall. I have no hesitation in saying that I was the first man 
that cast a steel tire without a seam in England. 

A blacksmith once came to an ironworks where I was to make 
puddlers’ tools, and when the tools wanted new ending he cut the 
old ends off, and when he came to weld them he never scarfed 
them, but made the two ends flat by jumping them on the anvil; 
then he got a welding heat and jumped the two flat ends together, 
and he got over his work very fast, and all went well until a very 
severe frost set in, then nearly every puddler’s tool when it was 
cold, and he went to handle it, parted in two just at the weld, and 
all appeared to break out of a solid place, only the seam from the 
weld could be seen; therefore a welded bar of iron is not to be 
trusted in cold, frosty weather. If a tire parts at the weld, and has 
to run two or three hundred yards after, it is very likely to break in 
other places from the jumping at the broken place. If welded 
tires are to run in frosty weather they should be fixed on so that 
they cannot get off when they do break. But it is high time all 
welded tires were done away with. 

I have now given you my opinion of broken tires, and hope some 
abler man will give his. W. Corperr. 

Openshaw, Manchester. 


THE CHEMICAL SOCIETY. 
Thursday, Feb. 18th, 1875. 
Professor ODLING, F.R.S., President, in the Chair. 


THE names of the visitors having been announced, and the 
minutes of the previous meeting read and confirmed, the following 
names were read for the first time :—Messis, A. Taylor, M. G. Cross- 
man, C, A. Heywood, J. A. Hill, E. L. Cleaver, R. E. Cumington, 
and C, O’Keefe, For the third time, Messrs. Henry John Yeld, 
Henry Shepheard, Joseph William Thomas, Arthur Madge, Walter 
Saise, James Sanders Merry, C. Aldred, William James 
Lancaster, Charles O'Connor, and John William Biggart, who were 
balloted for and duly elected. 

The President in accordance with the bye laws, then announced 
the proposed changes in the council and officers of the Society for 
the ensuing year, after which he called on Professor Clerk Maxwell 
to deliver his lecture ‘‘ On the Dynamical Evidence of the Molecular 
Constitution of Bodies.” The lecturer began by defining an 
explanation, stating that they might be of various orders, 
but that, as yet, we have not a complete dynamical explana- 
tion of so-called chemical phenomena. In studying the constitu- 
tion of bodies we deal with particles which we cannot observe, for 
whatever may be our ultimate conclusions as to molecules and 
atoms, we have experimental evidence that bodies may be divided 
into parts so small that we cannot perceive them. The next thing 
required is a dynamical method of studying a system consisting of 
an immense number of particles, and the application of this method 
to molecular studies. This special adaptation has been to a great 
extent the work of Professor Clausius of Bonn, whose equation 

FJ=QT-—- §tF(Rr) ....... 
has furnished us with a new dynamical idea. Here P is the pres- 
sure of a fluid, and V the volume of the vessel which contains it. 
Vp, in the case of gases is nearly constant, as Boyle’s law tells us, and 
is the product of two quantities which can be directly measured. 
Tis the kinetic energy of the system, and since the kinetic energy 
of a particle is half the product of its mass into the square of its 
velocity, we may write the equation in the form 

pV =4Mc?- 3 Sse cae ae. a Com 
where M is the mass and ¢ the mean velocity. In the second term 
7 is the distance between any two particles, and R the attraction 
between them. The quantity 4Rr is called by Clausius the virial 
of the attraction, £¥ being their sum. From this it follows that 
the pressure of a fluid must be due, wholly or in part, to the motion 
of its particles and not to a repulsion between them, since in the 
latter case the repulsion would be inversely as the distance, a law 
which Newton has shown to be inadmissible in the case of molecu- 
lar forces. If we suppose the particles not to act on each other at 
all, the equation will become 
; LP) fe 
and as it may be a that c?, the mean square of the velocity 
depends only on the temperature, this equation exactly represents 
Bo le’s law. Most ordinary gases, however, deviate from this law 
and this deviation may be accounted for by the action of the forces 
between the particles. Ina rarefied gas the number of particles 





within a given distance of any one particle will be proportional 

to the density of the gas, or the whole virial will vary as the square 

of the density p°; dividing (2) by V 
=apc o = 


Pp OO Sa ae 
where A depends on the temperature, Regnault has sown that 
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as the density increases the pressure falls below that required by 
Boyle’s law. Hence the virial must be positive, and therefore the 
mutual action of the particles must be in the main attractive. 

On the other hand, when the pressure becomes still greater, the 
substance at length reaches a state in which an enormous increase 
of pressure produces but a very small increase of density, indicating 
that the virial is now negative. The pressure at first depends 
almost entirely on the motion of the particles, and therefore varies 
nearly as the pressure, according to Boyle’s law: At length, how- 
ever, the effect of repulsion will prevail over that of attraction, 
and the pressure will increase, so that an exceedingly small increase 
of density will correspond to an enormous increase of pressure. 

The author then discussed the results of Andrews’ researches on 
the pressure at various temperatures, pointing out the change in 
form of the curve, which corresponds to the ‘‘ critical point ” in the 
continuity of the liquid and gaseous states. 

From the equation of Clausius, it is easy to calculate the velocity 
of the particles, and this is found to be about 465 metres per second 
for oxygen and 1859 for hydrogen. The reason why gases do not 
disseminate themselves through the atmosphere with velocities at 
all approachirny those indicated, is that the molecule, after describ- 
ing a very short path, encounters other molecules, and then 
describes a new path. Hence, it is evident that the rate of diffu 
sion depends not on the velocity of the molecules, but on the dis- 
tance they travel between each encounter. 

The lecturer here explained the law of the distribution of velocity 
among molecules of the same kind, as illustrated by a diagram he 
had prepared for this purpose, from which it appeared that, if in 
the same vessel there are different kinds of molecules, some of 
greater mass than others, their velocities will be so distributed that 
the average kinetic energy of a molecule will be the same whether 
its mass be great or small. Hence, if we have two gases in the 
same vessel, if the pressure and temperature be the same, the 
kinetic energy per unit of volume is the same, and also the average 
kinetic energy of a single molecule. There must, therefore, be the 
same number of molecules in a unit of volume of the two gases, 
which is the law of equivalent volumes of Gay Lussac and Avo- 
gadro. Amolecule is defined as that small portion of a substance 
which moves as one lump during the motion of agitation. The 
density of a gaseous medium at standard temperatures and pressure 
is proportional to the mass of one of its molecules as thus 
defined. 

Hitherto only the motion of the centre of mass of tle molecule 
had been considered ; the internal motions of the constituents of 
the molecule relative to the centre of mass formed the greatest 
difficulty in the kinetic theory of gases. Itis not essential to the 
mathematical investigation to assume that the molecule is made 
up of atoms, but merely that the position and configuration of the 
molecule can be completely expressed by a certain number of 
variables—ux, for instance. Of these, three are required todetermine 
the position of the centre of mass, and the remaining x — 3 deter 
mine its configuration relative to the centre of mass, 

The kinetic energy of the molecule may be regarded as made up 
of two parts—that of the mass of the molecule supposed to be con- 
centrated at its centre of mass, and that of the motions of the 
parts relative to the centre of mass. The first part is called the 
energy of translation, the second that of rotation and vibration. 
The sum of these is the whole energy of motion of the molecule, 
and as the pressure of the gas depends on the energy of translation 
alone, so the specific heat depends on the whole energy 

Boltzmann has found that for « variables the average energy 
of translation is the same for molecules of all kinds at the same 
temperature, the whole energy of motion being to the energy of 
translation as x is to 3. 

After considering the difficulties attendant upon the investiga- 
tion of the relation between specific heat and the atomic consti- 
tution of the molecule, the lecturer said that the most important 
result of these inquiries was a more distinct conception of chemical 
phenomena. In the first place the temperature of the medium is 
measured by the average kinetic energy of translation of a single 
molecule of the medium. In two media placed in thermal com- 
munication the temperature as thus measured tends to become 
equal. In the next place, we learn how to distinguish this kind of 
motion, which we call heat, from other kinds of motion. Its 
peculiarity consists in being perfectly irregular ; it differs, there- 
fore, entirely from such physical phenomena as the transmission of 
sound, where the motion of the medium during the passage of the 
sound wave is regular. The lecturer, in conclusion, by. the appli- 
cation of the molecular theory to the luminiferous ether, showed 
that the latter could not consist of atoms or molecules, 

The President said they would all appreciate the difficulty in 
which a chairman was placed when he had to remark upon a paper 
of this character, but there was one point which presented no 
difficulty, that of thanking Professor Clerk Maxwell, who had come 
amongst them to deliver this useful and interesting lecture. In 
common with every Fellow present he could speak as to the instrue- 
tion and gratification he had derived from the clearly expressed 
explanation given of such recondite subjects; he might expecially 
mention the variation from Boyle’s law and the illustration of the 
insensible transition of matter from one physical state to another. 
The cordial thanks of the Fellows were due to the lecturer, and he 
thought that, to the list of great names connected with the 
dynamical theory, he might take the liberty of adding that of 
Clerk Maxwell. 

The meeting was then adjourned until Thursday, March 4th 
when there will be papers on ‘‘ The Chemical Constitution of the 
Brain,” by Dr. Thudicum; ‘* On the Dissociation of Nitric Acid,” 
by Messrs. P. Braham and J. W. Gatehouse; and ** Researches on 
the Action of the Copper Zinc Couple on Organic Bodies, No. VIII, 
On Chloroform, Bromoform, and Iodoform,” by Dr. J. H. Glad 
stone and Mr. A Tribe. 

The Faraday lecture, “On Liebig’s Contributions to Experi 
mental Chemistry,” will be delivered by Dr. A. W. Hofimann, 
F.R.S., on Thursday, 18th March. 











THE BELGIAN Iron TraDE.—(From our Correspondent.) — The 
difficulty of Wales is the opportunity of Belgium. The Regissa 
Works are stated to have obtained from M. Syllié-Pauwels 
an order for 1000 tons of iron from one of the habitual clients of 
an important establishment in South Wales. Girders and even 
merchant iron are also being made in Belgium for the English 
market. The general aspect of the Belgian iron trade has expe 
rienced no material change. 

THE FoTHERGILL FuND.—We learn from the report of Messrs. 
Bramwell, Siemens, Chadwick, and Hick that the subscription, 
which was opened to provide a fund for the immediate and future 
wants of Mr. Benjamin Fothergill, who, in his seventy-second year 
and in the midst of unfortunate business circumstances, was pros 
trated by an attack of paralysis, realised the sum of £1580 2s. 6d. 
Of this amount, the sum of £1200 has been expended in the pur 
chase from the Manchester Coporation Water Works of an annuity 
of £192 during the life of Mr. Fothergill, and a further sum has 
been applied in the purchase of the policy of assurance on his life 
for £1000, increased by bonuses to £1500, and in securing a portion 
of his furniture and effects. On this life policy the sum of £650 
was some years ago borrowed by Mr. Fothergill, and is now charged 
thereon, leaving about £850 for the benefit of his wife and 
daughter at his death. 
deducting the annual premium on the policy of insurance, above 
referred to, and the payment of the interest on the loan borrowed 
on security thereof, ba also on the mortgage upon his house, leave 
about £100 per annum, payable to Mr. Fothergill during his life. 
Mr. F. J. Bramwell, C.E., F.R.S., and Mr, David Chadwick, M.P., 
have agreed to act as trustees of the fund. The committee regret 
that the subscriptions have not amounted to £2000, as estimated 
in their circylar. If this amount could have been raised, the 
annuity might have been proportionately increased. Any further 
subscriptions will be gratefully received, and can be paid to 
— of the ‘‘Fothergill Fund,” at the Consolidated Bank, 

On. 
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SCREW FLOATING FIRE ENGINE FOR 
NICOLAIEFF HARBOUR. 

In our last impression we illustrated an ice-boat for Cronstadt, 
built like that which we illustrate this week to the order of the 
tussian Government by Messrs. Crighton, of Abo. The boat 
shown at page 148 is a twin screw floating fire engine. She is 
built in four sections, and was forwarded by rail to Nicolaieff, 
She is 44ft. long, 8ft. beam, and draws 3ft. She has two single 
cylinder high-pressure engines 7in. in diameter and 7in. stroke, 
and a single cylinder steam pump—diameter of cylinder Sin., 
stroke 9in., diameter of double-acting pump 4in., steam pressure 
60 1b, The drawing Is self-explanatory. 


TWIN 








SEVEN-INCH GAP LATHE. 

At page 145 we illustrate a standard lathe manufactured by 
Messrs. Hind, the well-known tool makers, Nottingham. The 
bed, which is placed on standards, is made of various lengths, 
and fitted with a gap plate which may be taken out to admit 
articles on the face plate up to 26in. diameter. The bed is accu. 
rately planed and surfaced on the top and vees, and is 10in. 
broad and 7 din. deep. The fast headstock is fitted on the gap 
end of the bed, and is provided with double-power gear—which 
may be disengaged by an eccentric shaft—and four-speeded 
cone, The main spindle is steel, and revolves in brass conical 
bearings. ‘Phe wear is taken up by a loose cone and lock nuts, 
and the thrust received by a steel tail pin held by wrought iron 
The loose headstock is fitted to the bed and 
The moving spindle is adjusted by 


studs and crossbar. 


held by a bolt at centre. 


| screw and hand wheel. 


The slide rest saddle, which is planed and surfaced to fit the 
bed, and provided with adjustable slip, is arranged for sliding, 
surfacing, and screw cutting. The sliding and surfacing motion 
is obtained from the back traverse shaft by a worm and worm 
wheel. The sliding motion is driven by a wheel and pinions 
acting on a rack in front of the bed: the surfacing motion is 
driven by a wheel and pinion acting on a ns 
both motions being driven by frictional contact ; thus injury to 
any part from an undue strain on the tool is obviated. The 
back traverse shaft is driven from the fast headstock spindle by 


Cross in saddle, 


screw 


| spur gearing and three-speeded cones, and is fitted with a simple 








reversing motion. The screw cutting apparatus consists of a 
guide screw in front of the bed, having bearings at each end 
bolted on to the bed, and receiving its motion from the spindle 
by change wheels held on the radius plate and the guide screw 
connec tion to the saddle, consisting of two vee slides each holding 
one half- nut, which are opene d and closed by means of a slotted 
plate and lever. : 

The tool-holder consists of four bolts and two clip plates held 
in the top slide, and is capable of being set to any angle for 
conical work. This lathe is furnished with a face plate, catch 
plate, back stay for sliding long shafts, set of change w heels for 
ordinary screw-cutting, overhead driving motion, and the requi- 
site handles and screw-keys. 








M. JacHarp, the honorary secretary of the Academy of Agri- 
culture of France, is now in Rome, for the purpose of examining 
into the organisation of the Comizi Agraci (agricultural societies) 
of Italy, with a view to establish closer relations between the 
societies of the two countries. 

Water ENGINEERSHIP oF BRADFoRD.—Mr. Binnie, M. Inst. 
C.E., of London, has been appointed as Water Engineer of Bradford; 
the other gentlemen who appeared before the selection committee 
were Mr. Gaskin, of the Liverpool Corporation Water Works, and 
Mr. Hardwick, assistant engineer of the Bradford Water Works; 
there were over 40 applicants. 

CLEVELAND INSTITUTION OF ENGINEERS.—The fourth meeti: & 
of this session was held in the ante-room of the Oddfe llows’ Haut 
on the evening of Monday, the 15th inst., Mr. Thos. W rightson 
president, in the chair. After the usual routine business the dis 
cussion upon Mr. Hutchinson’s paper was resumed, when a warm 
and most interesting debate ensued on the merits of Mr. Hutchin- 
son’s plan, in which Messrs. Edward Williams, J. A. Jonc 8, 
Jeremiah Head, Sivert Hjerlied, and the president took part. 
Mr. Hutchinson replied in a rather terse and rather humorous 
manner. Mr. Oubridge’s paper on “‘The Construction of 
Foundries” was then briefly discussed; after which Mr. Charles 
Wood read a very interesting and able paper on ** The Mec hanical 
Construction of Trucks, as affecting the Demurrage Question. 
The paper was profusely illustrated by diagrams, and the model of 
a proposed new truck to obviate the inconveniences of those at 
present in use. The meeting was numerously attended. Mr. E. 
B. Martin’s paper on ‘The Galton Stove” was postponed till the 
March meeting. 

SuB-WEALDEN ExpLoration.— Mr. Willett, the hon, secretary s 
reports that the old bore-hole has been abandoned, and the work 
recommenced at a spot a short distance from the old site, whither 
the machinery has been shifted. The exploration was renewed on 
the 11th inst., and a de pth of 40ft. was attained in the first five 
days. The hon. secretary says the new boring is over Gin, in 
diameter, bringing up splendid solid cores of over 18in. in length 
and 44 in. in diameter. An opinion having been expressed that in 
selecting a new site the committee should have gone more to the 
north-east, Mr. Willett gives the reasons which influenced them in 
deciding to recommence the work only a short distance from the 
first working. He says that besides the loss of time and expense 
of removal to a more distant spot, the contractors, knowing what 
they had to contend with, have undertaken positively to bore and 
line 1000ft. for £600—viz., for £200 more than the committee had 
consented to pay for enlarging and lining the oldbore. It has been 
proved that the strata are as nearly as possible perfectly horizontal, 
thereby securing the maximum of depth at the minimum of pene- 
tration, This decision has also been followed by a large accession 
of support, including that of the Earl of Chichester, LordsLieu 
tenant of the County. The hon. secretary has himself given 
another £50 toward the work, and a like sum has been forwarded 
by Mr. C. Cochrane. The £100 voted by the British Association 
has been received. 

More Suip CaNaLs.—While the citizens of New York, an 
especially the business men of the cities, are actively engaged in 
efforts to promote the greater efficiency of the canal system of the 
state, other localities are being moved by propositions and «lis 
cussions concerning the improvement of their water communica 
tion. Two projects are being urged in addition to that for improv 
ing the Erie Canal. One of these is the Maryland and Delaware 
Ship Canal, which is designed to connect the waters of the ( ‘hesa 
peake and Delaware Bay by utilising the Sassafras River. The 
length of the proposed cut, it is said, will be seventeen miles ; and 
it is claimed that a free route can be established without the use 
of locks, the waters of the two bays being on about the same level. 
A gentle and rather slight elevation forms the division, and it 
would make an island of the peninsula one hundred and fifty miles 
in length and over sixty miles wide. If the reports of surveys on 
the proposed ground be reliable, and there is no reason to doubt 
their accuracy, the project for a large ship canal connecting these 
two important bays would seem to be entirely practicable. Another 
ship canal proposed is that of Cape Cod, which is designed to 
cut the peninsula of Barnstable from the main land of Massa- 
chusetts. The prosecution and completion of this enterprise, it is 
claimed, would save a hundred miles of dangerous navigation to 
vessels bound to or from Boston by the outside passage, whilst 
nearly sixty miles wouid be gained to those navigating the inside 
route, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveav, Rue de la Banque. 

. BERLIN.—Asuer and Co., 53, Mohren-strasse. 
VIENNA.—Measrs. Gerovp and Co., Booksellers. 
LEIPSI®.—A. TwieTmMeyveR, Bookseller. 

NEW YORK.—WILiMer and Rocers, 47, Nassau-street. 











TO CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, . , 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope leyibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

H. M.—See Toe ENGINEER for November 29, 1872. 

J. W. H.—Address General H. D. Y. Scott, South Kensington. 

8. A. (Darlington).—Letters lie at our office for this correspondent. 

P. J.—We fear you have not read the vill. You seem to be under a misappre- 
hension as to its provisions. 

Bristoi.— There is no work of the kind. 
taught it in an ironworks. 

U. A. 8.—Baldwin Lathau's treatise on drainage, ée. 
through your bookseller. 

A. Jacos (Travancore).— Your letter safe to hand, with thanks. 
gou received from us crossed yours, 

J.C. P.—Yow allude, we suppose, to the Gramme Company. 
recent information concerning them. 

C. 8. (Brussels). — We thank you Jor the extract, which, though interesting, we 
cannot, unfortunately, apare space to insert, 

Oxontan.— We regret that we are unable to say how the appointments to which 
you refer are made, We fancy that they ave not very valuable. 

Cc, A. D. (Wally-villa).—J/ rails could be rolled square wader the head, as you 
propose, there would be no occasion for dowels. One objection to your scheme 
is that a rail cannot be replaced. 

Leorric.—We believe that the process of M. Tessié du Motay ia the cheapest 
Sor the production of large quantities, You will sind it described in almost 
any modera work on applied chemistry. 

CantaB.— We have heard nothing about the system, nor is it likely that it will 
be made the subject of any experiment, as one of the special objects of the 
department is to get rid of the jointed vammer, which is a very old 
invention. 

A SupscriBer.—If unprotected by paint, and exposed to air and water alter- 
nately, wrought iroa will corrode very rapidly in sea-water, Cast ivon will 
last much longer. When the structure, as a pier er buoy, Jor example, a kept 
wall painted its duration is determined more by the powers of the paint to 
vesist the action of the sea-water than anything else. 

H. R.—As the arrangement is entirely novel, we can do no more than express 
an opinion, which must be taken for what it is worth. With care the device 
ought to work exceedingly well, and is probably worth a patent ; but leakage 
by the water pistons must be carefully avoided, or they will no longer pre- 
serve their relative distances, and the covers will probably be broken. 

W. B. (Sunderland).—It is inpossible to say much about the diagrams until 
we get further information. They have been clumsily taken, ave of 
diferent lengths, and have no scale attached. You say nothing as to 
whether the engines are right-angled, or have or have not an intermediate 
receiver, The only conclusion that can be drawn srom the diagraus as they 
stand is that the action of the valve gear is about as bad as it canbe. We 
have seldom seen worse diagrams than those Jrom the high-pressure 
cylinder, ‘ 





You can only learn the art by being 
You can procure it 
The letter 


We have had no 


WEIGHING MACHINES. 
(To the Editor of The Engineer.) 

Sir,—Will some of your correspondents be kind enough to give me the 
address of makers of weighing machines under Roberts and Stroudley’s 
patent, No, 2022, July 18, 1870? SILENTIO, 

February 23rd. wa 
SUBSCRIPTIONS. 

Tue Enaineer con be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office, on the following terma (paid in advance):— 

Half-yearly (including double ok coc «es ae S. 
Yearly (including two double numbers £1 9s. Od. 

Jf credit occur, an extra charge of two shillings and sixpence per annum will 

be made. Tue ENGINEER is registered for transmission abroad. 
FOREIGN SUBSCRIPTIONS. 

In consequence of permanent increase in size of THE ENGINEER involving 
tlouble postage, it haz been found necessary to make some change in the 
rates of foreign subseription. The subscription for the year 1875 will also 
include one number more than usual. Foreign Subscriptions for thin 
paper copies are accordingly received at the following rates; Subscribers 
paying in advance, at these rates, will receive THE ENGINEER weekly 
and post-free. Subscriptions sent by Poat-office Order must be accompanied 
by a letter of advice to the Publisher, Tuick Paper copies way be had 
¥Y preferred at increased rates, 


Remittance by Post-office Order. 
er year, 
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Tonian Islands .. . 3432 Sweden, via Denmark = ey 


Cloth Cases for binding Tuk Enctneer Volume, price 2s. 6d. each. 
The following Volumes of Tuk Encineer can be had, price 18s. each: —Vols. 
3, 4, 5, 10, 14, 16, 24, 25, 26, 37. 


ADVERTISEMENTS. 

a"» The charge for Advertisements of four lines and under is three shillings; 
Sor every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages eight words. When an adver- 
tisement measuress an inch or more the charge is ten shillings per inch. AU 
single advertisements from the country must be accompanied by stamps in 
payment, Alternate advertisements will be inserted with all practicable re- 
gularity, but regularity cannot be guaranteed in any such case. All 
advertisements, except weekly ones, are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DeLiverep BEFORE Six o’cLOcK oN 

‘nuRspAY Eventne in rach Werk. 

«"« Letters relating to advertisements and the publishing department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
other letters to be addressed to the Editor of Tas Excinesrr, 163, Strand. 











MEETINGS NEXT WEEE. 

Socrery oF Excrngers.—Monday, March Ist, at 7.30 p.m., “The Con- 
struction of Modern Piers,” by Mr. J. W. Wilson, jun. 

Cuemicat Soctety.—Thursday, March 4th, at 8 p m.: ‘‘ On the Dissocia- 
tion of Nitric Acid,” by P. Braham and J. W. Gatehouse. ‘ On some 
Censtituents of the Brain,” by Dr. Thudicum. ‘‘ On Calcic Hypochlorite 
from Bleaching Powder,” by C. Kingzett. “‘On a Simple Method of 
Determining Iron,” by W. Noel te 3 

InstiTUTION oF Crvi Enorweers.— Tuesday, March 2nd, at 8 p.m.: 
Discussion upon the following papers :—‘‘ The bmg A! Railways,” by 
Mr. George Findlay, A.LC.E. “On Sorting Railway ns by Gravita- 
tion,” by Mr. William Cudworth, MILCE. © sas A Statistics, 
1873-74,” by Mr, John Thornhill Harrison, M.1.C.E. Monthly ballot for 
mnenrbers, 
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THE EROSION OF RIFLED GUNS. 

THE subject which Mr. Charles Lancaster brought last 
week before the Institution of Civil Engineers, viz., the 
rapid destruction of the interior of our heavy rifled artillery 
by the action of the inflamed powder, is one of great, 
indeed of national importance. The introduction of rifled 
field artillery, soon followed by the application of armour- 
plating to both ships and forts, rapidly led to great augmen- 
tations in the calibre of rified guns, on Se the weight of their 
projectiles. These in turn necessitated the abandonment of 
the older materials for artillery—bronze and cast iron. 
Then followed ringed structure, carried out in wrought 
iron or in steel, which, when once understood, was seen to 
have conferred almost limitless powers of resistance uponthe 
guns of the future, and invited the artillerist toemploy greatly 
increased initial velocities, great calibres, and elongated 
projectiles of immense mass. ‘To meet mechanical condi- 
tions demanded for these results, ringed structure and a 
suitable choice of steel and iron were and are sufficient. 
But the magnitude of rifled guns has continued to increase, 
and is still increasing. Seven-inch guns have been followed 
by others of more than double the calibre, and the not long 
since wonderful 35-ton gun with its quarter ton projectile 
islikely ere long to be forgotten before successors of double or 
quadruple that weight. But long before these latter dimen- 
sions had been reached, the artillerist was faced by a new 
difficulty, for iron and steel, with all their magnificent powers 
of mechanical resistance, presented greatly changed chemical 
relations to the erosive action of the intensely heated gases 
of the ignited powder, and in this respect soon proved less 
durable than bronze at least, if not than well chosen cast iron. 
The rifled shot in our system lies upon the lower side of 
the chase in advance of the powder cartridge, so that the 
greater proportion of the windage is accumulated about 
the upper half of the bore, between the shot and the 


chase. When the charge is fired, the intensely heated 
gases act at once chemically and mechanically upon 


all parts of the seat of the charge, but with greatest 
and most destructive effect upon the upper segment of the 
chase, and for a length of about twice that of the projectile, 
where before the latter has acquired its full velocity these 
inflamed gases are swept with enormous velocity through 
the area of windage. The effect is to furrow and convert 
into an irregular rugose surface of alternate lumps and 
cavities often reaching nearly half an inch in depth, the 
previously smoothly bored surface of this part of the chase, 
engendering many difficulties which we need not stop to 
detail, and soon rendering the gun unserviceable, if not 
unsafe. This was found to be the case even when the 9in. 
gun was the largest in our service, at which period two 
eminent metallurgists were invited to confer with the 
authorities at Woolwich as to the evil, which had even then 
reached the formidable point as to whether several hundred 
“A” tubes ought not to be condemned a sunsafe. That 
investigation proved that the results of this erosive and 
irregular removal of material from the interior of the chase 
were attended with a far more formidable consequence than 
had been anticipated. 

Where such erosion had taken place largely it was ob- 
served that fine longitudinal lines could be seen traversing 
the chases. They were supposed to be merely superticial, 
to be mere “ firemarks” or other such indetinite things. 

3ut upon splitting up some of these eroded “A” tubes longi- 
tudinally, and opening the tube out flat by a slow and 
steady pull upon the opposite edges, it was found that these 
lines were in fact the lips of longitudinal fractures of va- 
rious depths, some as much as half an inch. Every increase 
in the calibre necessarily demanding corresponding increase 
in the charge and weight of the projectile, increases the 
evil effect in a rapidly expanding ratio; for, apart from all 
other considerations, which space here forbids us to enter 
upon, the temperature of the ignited gas at the moment of 
explosion increases enormously with the size of the gun, 
the cooling agency of the metal of the gun being about in 
the ratio of its calibre, while the temperature of the ignited 
gas is, roughly, proportionate to the square of that 
dimension, so that in the very large charges of 80 1b. or 
90 lb. the temperature at the interior of the gun is for a 
brief instant not far short. of that theoretically deducible 
from the energy developed by the powder, scarcely any of 
it being dissipated in the form of heat passed into the 
metal of the gun. At this exalted temperature the pro- 
ducts of the exploded powder, or some of them, act with 
intense chemical energy upon the iron or steel of the gun, 
Not only is the combined carbon deflagrated and removed, 
but the metal itself, which forms new compounds under the 
joint action of sulphur, nitrogen, and the potassic elements 
of the powder; and probably other chemical compounds 
with the iron tending to break up its continuity, are pro- 
duced, which remain yet for the chemist to investigate 
fully. The particles of the material of the chase thus dis- 
sipated are swept along through the windage space at an 
enormous velocity and still intense temperature, and so the 
mechanical sweep adds severity to the chemical and 
mechanical action commenced farther back. 

Various attempts have been made in Russia, Germany, 
and England to meet this evil by means of different forms 
of gas ring applied in rear of the shot: but we doubt that 
any form of gas ring can do more than mitigate the evil— 
and scarcely even that when the gun shall have become 
rough by erosion. What Mr. Lancaster proposes is the 
application not merely of a gas ring in rear of the shot, 
but also certain arrangements in advance of the shot, by 
which not only is all windage past the thus enveloped 
projectile stopped after it has started into motion, but at the 
same instant the true centreing of the projectile is secured ; 
for with a gas ring in the rear only of the shot, the latter, 
though centred at the rear, lies obliquely in the gun, its 
ogival front reating on the bottom of the chase eccentrically, 
and the shot thus commencing its flight with more or less 





ballotage, to the injury of the gun and of accuracy of 





aim. This pro seems to deserve a full and patient 
trial—one not always accorded by our artillery authorities 
to any invention, however promising, and which was cer- 
tainly not accorded to the system of oval-bored artillery 
with which Mr. Lancaster’s name is associated, and which 

yas beyond question thrown aside before any serious orsufti- 
cient attempt had been made to settle definitively whether the 
defects alleged as to the earliest examples—namely, those 
tried before Sebastopol—were inherent in the system, or 
might have been removable by the same patient experi- 
mental investigations which have rendered the Armstrong, 
the Krupp, and the Woolwich systems practicable, though 
not perfect. 


THE UNITED STATES NAVY. 


ApMIRAL Porter has sent in a report to the Secretary 
of the United States Navy which deserves attention in this 
country. It is better known here than at the other side of 
the Atlantic that Brother Jonathan really has no navy to 
speak of at present; and naval officers have not ceased 
for a long time past to insist on the necessity of overcoming 
the prevailing apathy of the country at large—well repre- 
sented by the Government—and of placing the United 
States naval forces on something like a satisfactory basis. 
After giving some particulars of the progress made by 
other Powers, especially Germany, in developing their naval 
strength, Admiral Porter goes on to say: “ We cannot 
afford to look idly on while other nations are adding so 
rapidly to their naval resources. Every step they take 
leaves us so much inferior to them, and we must finally 
lose that naval prestige of which we are justly proud, and 
abandon all claim to equality on an element quite as natural 
to our own people as to any seagoing nation.” A good 
deal more to the same effect may be found in Admiral 
Porter’s report, which we need not reproduce here. The 
gallant admiral does not say much about the existing navy 
of the United States, possibly because it exists more in 
name than anything else. Sooner or later America must 
have a navy, however; and we shall be presented with 
the picture of an exceedingly wealthy country beginning 
practically at the beginning, and while building up a first- 
rate naval force, aided in the work by the experience of all 
the other great Powers of the world. Under such condi- 
tions the United States might quickly enough have a fleet 
superior in offensive and defensive power to any in exist- 
ence at this moment. It remains to be seen whether 
American shipbuilders and artillerists will or will not con- 
sent to begin ab ovo, divesting themselves of their old 
prejudices, or whether they will retain devices endeared to 
them by past associations, and consequently possessing an 
ill-grounded popularity. Admiral Porter briefly indicates 
the direction which progress should take, and we find at 
the very outset evidence that he is still so wedded to past 
tradition that notwithstanding an enlightenment which 
we should be the last to deny that he possesses, the gallant 
admiral advocates the retention of a class of ordnance 
which is little more than a byword among European artil- 
lerists. For many years Americans clung with tenacity to 
the theory that they could produce from cast iron guns of 
unexampled power. If we objected that the thing was 
a delusion, they pointed in triumph to the excellent quality 
of the cast iron they possessed ; and until England actually 
purchased and tested a first-class American gun, and that 
gun was proved to be as powerless as a toy compared to 
weapons of half the weight made at Woolwich, the Ameri- 
can belief in smooth bores received no rude shock. Then, 
at last, the United States began to understand that they 
must have rifled guns, and that the days of “ racking” 
were gone for ever. Even then they clung to cast iron, 
and very considerable sums have been spent in an attempt 
to produce a sound and serviceable cast iron rifled gun, 
Admiral Porter now writes : “ Many attempts have been 
made to convert our cast iron guns into rifles, and the 
Parrott rifled gun cast during the late war was expected 
to accomplish great results. The Parrott guns, however, 
proved a failure, and on several occasions caused move 
destruction, by bursting, to the crews of our own vessels, 
than they did to the enemy. Late experiments with the 
15in. gun prove that it will not stand the test of rifling. 
Whatever may be the cause of this failure, or whatever 
the prospect of remedying the evil, contidence in rifled cast 
iron guns has been destroyed, and it would not do to in- 
troduce them to the navy until more satisfactory results 
are obtained. It is my present opinion that cast iron guns 
are not fit for rifling, and that all cast iron rifled guns are 
liable to burst at the fiftieth fire.’ He then goes on to 
give some particulars of the powers of modern rifled guns, 
which are tolerably correct; and adds a statement which 
will probably be new to many of our readers: “ There are 
three guns now proposed to be constructed by Mr. Krupp, 
one of 14in. diameter of bore and 57} tons weight, one 
one of 15,7;in. diameter of bore and 82 tons weight, and 
one of 18in. diameter and 124 tons weight. What such 
guns will do against iron turrets, as at agi constructed, 
it is easy to foresee.” At the time when his report was 
written, just three months ago, the fact was not generally 
known that Woolwich contemplated the production of a 
gun of 160 tons, which is by no means to be regarded ss 
an ultimatum in the art of making ordnance, or the gallant 
admiral would probably have added this item of intelli- 
gence to his report. He freely admits that America is 
quite overmatched in guns. Yet will it be credited 
that he actually proposes to retain the useless, lumbering 
smooth-bore in the service, supplementing it with rifled 
guns! “ By reason of this proposed change in our ships’ 
batteries,” he says, “it is not desired to dispense with 
tifteen, eleven, and nine-inch smooth-bores, but to have a 
proportion of rifled guns of heavy calibre mixed with them, 
80 that our vessels will not be forced to go into action with 
only smooth-bores against long-range guns which the 
former cannot reach.” This suggestion is about as prudent 
as would be one that a proportion of the United States 
troops should be armed with old smooth-bore muskets ; 
and we are quite at a loss to understand why a man like 
Admiral Porter should advocate such an absurdity. The 
rifled gun can do all that the smooth-bore can do, and a great 
deal more; and it is simply playing into the hands of other 
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naval Powers to occupy the space which ought to be devoted 
to rifled guns with Rodman smooth-bores. There is only 
one way of explaining the admiral’s policy in the matter. 
Possibly he is afraid that the voice of popular prejudice 
would silence him if he ventured to hint that anything the 
United States had spent talent, time, and money upon was 
not very good indeed. Many persons at this side of the 
water will be pleased to see the suggestion that smooth- 
bores should be retained in United States ships of war 
carried into practice. Whether the United States will be 
equally pleased if such guns should chance to have their 
merits tested in actual warfare is quite another question. 

It is to be regretted that Admiral Porter has said nothing 
about the ships that America should build. On this point 
he is almost silent. He passes directly from guns to 
torpedoes, and all that he has to say on the latter subject 
is interesting and instructive. It is well known that 
Americans have devoted a great deal of attention to what 
we may term submarine warfare; and the gallant admiral 
writes with authority on the subject of torpedoes. He 
strongly advocates the building of torpedo vessels, pomting 
out that they must play an important part in all naval 
actions. Germany is buil iing no fewer than 28 sea-going 
torpedo boats, each 150ft. long between perpendiculars, 
and the United States might follow the example with 
advantage. He refers to the Lay, fish, and Ericsson 
torpedoes, and has received on the whole a favourable im- 
pression from all three. But he adds the important expres- 
sion of opinion that it will not be wise to adhere to the 
use of one system only, ut that all may be and should be 
used, according as circumstances indicate that one system 
may be applied with more advantage than another. 
He still adheres to an opinion which he expressed some 
time before, that “torpedo vessels with outriggers will 
prove the most efficient means of destroying ships.” On 
this subject we agree with the admiral, under the qualiti- 
cations which the admiral himself lays down, “ No other 
kind of torpedo vessel,” he writes, “can break up a 
blockade or accompany a fleet outside, and I hope to 
demonstrate practically in a short time that the only out- 
rigger torpedo vessel that we have will be the most 
formidable afloat. It can be made serviceable under all 
circumstances!’ While I attach great importance to the 
torpedo as a means of offence and defence, I am _ yet afraid 
that we will run into the error of supposing ships of war 
can be driven from the ocean by means of it alone. Some 
imaginative people think that ships and guns will avail 
nothing hereafter, but the torpedo will do all the work ; 
while others, who have not paid much attention to the 
matter, consider the torpedo of little practical utility. 
Both these conclusions are erroneous. The torpedo, after 
all, is but an adjunct, and there are certain times only 
when it would have advantage over great guns, as a 
temington rifle or a Colt’s revolver would, under certain 
circumstances, be preferable to cannon in a fort.” To this 
we would add that a fleet of torpedo boats of great speed, say 
twenty miles an hour, fitted with McEvoy apparatus for 
discharging the torpedoes carried at the end of outriggers, 
would form a most powerful naval force, against a night 
attack from which it would be almost impossible to guard. 
Blockading at night a port possessed of such a fleet would 
be a work of the utmost risk. The torpedo boats could 
have suflicient draught secured by the aid of a fan, and thus 
dispense with a funnel, the products of combustion being 
discharged astern close to the water. The noise of the 
exhaust would be got rid of by blowing the waste steam 
into the sea. Thus, to detect a torpedo boat would at 
night be almost impossible, and no amount of patroling 
could do much more than warn the crew of a ship that 
a torpedo launch running at twenty miles an hour was 
close on board. Against rifle shot the crews’ of the 
launch would be safe ; to hit them with big guns would be 
impossible. The one chance of safety to the ship lies in 
the use of torpedo nets, which either explode the weapon 
prematurely or break the boom. But it appears to us that 
even nets might be easily disposed of by carrying a minia- 
ture torpedo in front of the principal weapon. This would 
explode, say, a couple of pounds of gun-cotton,the moment 
it came in contact with the net, and would rend a hole 
through which the main torpedo would almost instantane- 
ously enter. We give the suggestion for what it is worth 
to artillerists, It appears that the United States possesses 
one torpedo vessel, the Alarm, which deserves all the 
encomiums which the Admiral can pass on her. She is a 
ship, however, not a boat, something in the style of our 
own Vesuvius, 

We have not space to follow Admiral Porter right 
through his report, bu€ we have picked out the most im- 
portant points. We cannot take leave of him, however, 
without noticing a system of naval tactics which he pro- 
poses, and which appears to us to be novel : “ In whatever 
manner a line of battle may be formed, it will be found 
that the ships will have to be arranged in groups of three ; 
that is, three vessels forming a triangle and preserving that 
order as nearly as possible throughout a battle. Vessels in 
groups of three can support each other and preserve order 
better than by any other arrangement. When a fleet is 
enveloped in smoke great uncertainty in regard to signals 
must exist ; and, as I have said before, ‘at the commence- 
ment of a battle the responsibility of the admiral en:ls, 
and that of the commanding officers of ships commences.’ 
A long line of battle would soon be disarranged, but it 
would be possible to keep three vessels together in a trian- 
gular form, where they could attack in concert and defend 
each other with certainty. I invite attention to this 
subject, and trust it may be introduced into the study of 
naval tactics now taught to young officers.” We shall ex- 
press no opinion as to the merits of;this system, as the 
points at issue can only be settled by naval men. 


SMOKE PREVENTION, 


In a recent impressjon our excellent contemporary the 
American Artisan takes exception to an article on smoke 
revention which appeared in our pages as far back as 
ov, the 20th, 1874, He begins with not a few hard 
words, which it {a not necessary to reproduce here, The 
head and front of our offending appears to lie in our asser- 








tion “that il has been proved in most cases that if air be 
admitted above the fire-bars in sufficient quantity to pre- 
vent the evolution of smoke, steam cannot be maintained 
at the required pressure.” This’ assertion we here repeat, 
and we have failed to find anything in our contemporary 
that can induce us to change our opinions. Indeed, the 
question is one not of opinion, but of fact, and the facts 
are familiar to every engineer who has had much to do 
with smoke-consuming devices either at sea or on land. 
We have always admitted that there are certain exceptions 
to this rule; but these exceptions in no way affect Gx boeed 
principle which we have enunciated. Our contemporary 
“takes issue” with us “on the principal points” of the 
article, which he criticises, we are sorry to say, with some 
want of courtesy, and goes on to say:— 

“First it is not conceded, in this country at least, that air 
admitted above grate bars in sufficient quantity to prevent the 
evolution of smoke generally causes difficulty in maintaining the 
same steam pressure in the boiler that could be maintained were 
air not so admitted. Whether the result be good or bad depends 
upon whether the air is skilfully or unskilfully admitted above 
the grate. The following propositions are incontrovertible. Per- 
fect combustion produces the maximum product of heat. The 
maximum product of heat must result in the maximum evapora- 
tion per given quantity of fuel consumed in a boiler of given con- 
struction. The maximum evaporation per given quantity of fuel 
is the maximum economy. If perfect combustion has not yet been 
accomplished by admission of air above grates, not the impossibility 
of economy inasmoke-preventing apparatus is demonstrated, but it is 
simply shown that an oa, sey problem yet remains for inventive 
genius to solve. But we have denied that economy has not already 
been secured by this practice. It is very evident that if a great 
deal more air than is necessary to consume the carbonic oxide and 
the free carbon in smoke be admitted to the furnace above the fuel, 
this excess of air must carry off a certain portion of the heat 
that otherwise would be utilised in the manufacture of steam. 
We think THE ENGINEER greatly underestimates the amount of 
the free carbon which passes off in dense smoke. It is true that 
the amount in, say, a cubic foot of smoke may be very small, but 
the volume of gases escaping from a furnace is enormous when com- 
pared with the volume of fuel consumed. When THE ENGINEER 
states that, in exceptional instances, some boilers may make more 
steam with a perforated fire-door than without, it only says that 
there are differences in the construction of boilers and furnaces 
which render the combustion in some much more perfect than in 
others, This statement has, so far as we can see, very little bearing 
upon the final question.” 

The foregoing passage very clearly puts forward the 

views held by most inventors of smoke-consuming appara- 
tus. As to the first three of the propositions which it con- 
tains, we submit that they have little or nothing to do 
with the matter in hand. Our contention is that smoke- 
consuming devices do not fulfil the conditions laid down. 
Take the first proposition, for example: “ Perfect combus- 
tion secures the maximum product of heat.” Granted. 
But we argue that the admission of air over a fire will not 
alone secure perfect combustion; and that if it did, 
although the maximum amount. of heat which the fuel 
could give out was given out, it would not necessarily 
reach the water in the boiler, where alone it would be 
useful; on the contrary, it would be snapped up by the air, 
and thus, although the temperature in close proximity to 
the burning fuel might be the highest possible, the tem- 
erature in the furnace generally and in the flues might 
Ire comparatively low. The second proposition is true 
under certain conditions, but it is not true under all con- 
ditions, because even when the fuel is burned to the utmost 
advantage the heat may be used up or wasted in warming 
air instead of making steam. The third proposition we 
admit in the most unqualified manner to be true, and we 
may say precisely the same thing of the fourth proposition. 
The remaining statements hardly call for comment. We 
beg to assure our critic, however, that as eminent an 
authority as the late Mr. C. W. Williams has pointed out 
that the waste of fuel due to the escape of unoxidised 
carbon in smoke is almost intinitesimal. 

It is tolerably evident that the American Artisan has 
totally failed to understand our arguments, and others 
may be in the same position; and as the subject does not 
lack importance, it will not be out of place to repeat them 
here. The absolute efficiency of a boiler, which must not 
be confounded with its economic efficiency, is measured by 
the quantity of steam which it can produce in an hour or 
a minute; and this will in turn be determined by the 
quantity of coal which can be burned per hour or per 
minute in its furnaces, and the resulting temperature in the 
furnace and flues. The rate of combustion is fixed, other 
things being equal, by the rate at which oxidation of the 
fuel proceeds. The quantity of air required to effect com- 

lete oxidation of a pound of coal and its products is 12Ib. 
The rapidity with which the oxygen contained in the air 
will combine with the fuel depends on the extent of surface 
which the fuel presents, and this is true of all oxidisable 
surfaces. If the coal is fed on to the grate in large 
masses, the oxidisable surface is small relatively. If the 
fuel is used in the form of a fine powder or dust, as in the 
Crampton furnace, then is the surface relatively great. 
But the velocity with which air enters a furnace is not 
determined solely by the size of the lumps of coal, and the 
quantity of air which passes through the grate in a given 
time does not fix the rate of combustion absolutely, although 
in practice it influences it considerably. Other things 
being equal, the smaller the masses or lumps of fuel—or, 
in other words, the greater the surface available for oxida- 
tion—the more efficient will a boiler be. In practice it 
appears that there is a certain maximum temperature 
which can be attained with ordinary hand firing, and which 
cannot be exceeded however great the draught ; and it also 
appears that there is a certain rate of combustion which can- 
not be exceeded underany possible conditions of hand firing. 
It may also be taken as proved that the highest rate of 
combustion per foot of grate per hour is not of necessity 
that which gives the highest temperature in the boiler 
flues, for the simple reason that the high rate of 
combustion is only secured by the admission of much 
more than 12 lb. of air per pound of coal, and it fol- 
lows that even when all the air is admitted through the 
grate the absolute efficiency of a boiler may not necessarily 
augment in the same proportion as the rate of combustion, 
If this be true of odnieden below the bars, it is doubly 
true of admission above the bars. If the fire is properly 
managed, all the air requisite for the combustion of the 





carbon and the liberation of the coal gases can enter 
through the grate. The air sent in through the fire-door, 
or at the back of the bridge, is intended, not to burn the 
carbon, but to oxidise the carbonic oxide and hydrogen 
and the various compounds of carbon and hydrogen set 
free. Now it is obvious that all the air which passes 
through the bars has two chances of being useful. In the 
tirst place, its oxygen may be seized by the carbon of the 
coal, or, failing this, it may be seized by the carbonic oxide 
or the hydrogen. But the air admitted above the door 
has little or no chance of being used, except by the gas ; 
and if there were no combustible gas present, then it would 
have no chance of being used at all, and might be kept out 
with great advantage. But the volume of combustible 
gases varies constantly. It is at a maximum when the 
furnace has just been fed with fresh coal ; it is almost nil 
when the fixe has burned clear. But, with the exception 
of Mr. Prideaux, advocates of air admission above the 
grate take no note of this fact, and send*in air just at the 
same rate in all states of the fire. We repeat that under 
these conditions the admission of air above a fire must 
result in loss of absolute efficiency, and most probably of 
economic efficiency as well. 

There is another reason why, with admission above 
the bars, the efticiency of a boiler is likely to be reduced. 
We have said that the rate of combustion depends on the 
amount of oxidisable fuel surface presented to the air, but 
the air passing over the fuel does not stop by the way, and 
much more must enter than would suffice if the oxidisable 
surface were large enough; and it is this air which should 
be used to burn the gas, and not an additional allowance. 
The same thing holds good of the combustion of the gas in 
the furnace and flues as of the coal on the grate. The rate 
of air admission is usually independent of the oxidisable gas 
surface, and much more air must be admitted above the 
bars than is necessary to burn the gas. But the more air 
that gets in above the bars the less will enter through 
them, and so the whole rate of combustion is reduced; and 
thus dozens of instances could be cited in which it was 
found impossible to burn as much coal per hour with fire- 
door air-admission as without it. We repeat, then, that 
under ordinary conditions of firing, it is certain that the 
absolute efficiency of a boiler may be, and usually is 
diminished—firstly, because the entrance of cold air above 
the bars lowers the temperature; secondly, because the 
rate of combustion on the grate is reduced, less air being 
drawn through it; and thirdly, because more air than 
would otherwise suftice for combustion is passed through 
the boiler flues, and still further lowers the temperature. 
This is our contention, and nothing has been said by the 
American Artisan which in any way affects our arguments. 

It must by no means be supposed, however, that we 
dispute the possibility of using smoke-preventing appliances 
which will not diminish the efficiency of a boiler in any 
way. On the contrary, smoke can be prevented in various 
ways, and that without admitting air, in the ordinary 
sense, above the bars at all. If we are content to carry a 
thin fire, over which the fuel is uniformly distributed in 
fine or comparatively fine particles, there will be no smoke, 
a very high temperature will-be obtained, and probably 
not more than 141b, to 18 1b. of air will be used per hour. 
The most efficient method of obtaining this result would 
probably consist in a modification of the Crampton furnace. 
But excellent results are also obtained with mechanical 
feeders, which push the coal on in small quantities at the 
front of the grate, where it is distilled, the gas passing to 
the further end of the furnace, over incandescent fuel 
through which air is rising. Such an apparatus is Juckes’, 
or that in use at the General Post-office. Unfortunately 
such devices require more grate room than can usually be 
had at sea, and thus, although we have reason to believe 
that mechanical feeders — such as Hendersons’, illus- 
trated in another page—are already being used at sea with 
success, very little has been done in this direction as yet. 
Again, it is quite possible to admit air above a fire with- 
out reducing efficiency. But it requires some scheming to 
etfect this desirable end. The flight of the gases through a 
boiler flue is extremely rapid, and they must be shot with 
molecules of oxygen on the way or not at all. Gases 
readily diffuse themselves if a little time be allowed, but in 
a boiler tube it is quite possible for a stream of air and a 
stream of carbonic oxide to travel unmixed side by side to 
the stack. If we want to burn coal with the least possible 
quantity of air, we must mix the carbon in a fine state of 
division with the air before we heat it; in a word, we 
must burn dust fuel with a blast. If we want to burn a 
gas with the least quantity of air we must treat it in much 
the same way, and mix the air and the gas thoroughly. 
In an ordinary gas burner we have a flame full of red hot 
carbon at a comparatively low temperature, because no 
complete admixture of air has taken place. The same gas 
burned in a Bunsen burner gives an intensely hot blue 
flame, combustion being complete, If, then, air is ad- 
mitted above the bars of a steam boiler furnace, it is essen- 
tial that it should be thoroughly mixed with the gas to be 
burned. No mere perforation of a door will effect this. At 
a little distance beyond the perforations the streams of air 
merge into each other and lose their individuality. A 
large combustion chamber, with brick partitions to compel 
the wheeling and mixing of the currents, is essential to 
success. On this point much more might be said which 
we may say at po time. We have dwelt sufficiently 
on the subject, we hope, to show that excellent reasons 
exist why the crude and indiscriminate admission of air 
above a fire should lower the etticiency of a boiler; and a 
very moderate acquaintance with smoke-consuming devices 
depending on the admission of air will show that 
they are for the most part crude, and devoid of 
evidence of appreciation of the necessities of the case on the 
part of their inventors, The difficulties which stand in the 
way of the adoption of more scientific devices are not 
few, and we see as yet no reason for changing our 
opinion that inventors who can succeed in suppressing 
smoke under ordinary conditions of steam-making, with- 
out reducing the efficiency of steam boilers, have 
excellent reasons for feeling that they have done their 
work well, 
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PRIVATE BILLS IN COMMITTEE. 


Procress is being made in both Houses in the advancement 
of bills to the committee stage. A batch of bills has been read a 
second time in the House of Lords, and numerous others a 
second time in the Commons. 

In the examiners’ rooms the Hull Street Tramways Bill has 
been indorsed as in compliance with standing orders, and the 
Belfast Tramways Biil further postponed to March 8th. A 
nuntber of additional bills have been reported in the Commons 
as having complied with standing orders Nos. 74 and 75, and 
are ordered to be read a second time. 

A dispensation from certain standing orders has been given, 
on the report of the committee, in the cases of the Derry Centra! 
Railway and the Gaslight and Coke Company Bills. The 
Metropolis Gas bills, from which great things were expected, may 
be said to have come to nothing. 

The second hearings of bills before the examiners for inquisi- 
tion as to whether standing orders Nos. 74 and 75 have been 
complied with that have been indorsed as in compliance, include 

—Epping Forest, East London Railway, Plymouth, Devonport, 
and Stonehouse Cemetery ; Birmingham Gas, Nos. 1 and 2; 
Leicester Water, Alford Gas, Wye Valley Railway, Market Rasen 
Water, Pontypridd Water, Metropolitan and South-Western 
Junction Railway, Charnwood Forest Railway, Cheshire Lines 
Committee, Lancashire and Yorkshire Railway (New Works, 
&c.), Great Northern Railway, London and North-Western (New 
Lines, &c.) and Bletchley, Northampton and Rugby, Blackburn 
Water, and the Northern Union Railway bills. The Longton 
Gas Bill has been indorsed as not in compliance ; the Brewood 
and Wolverhampton Railway Bill has been put off till March 2nd. 

Of the sixty-seven private bills concerning which proceedings 
are to originate in the House of Lords, a number have been 
before the examiners. The following have been endorsed as in 
compliance:—Ulster and Portadown, Dungannon and Omagh 
Junction Railway Companies Amalgamation ; South Stafford- 
shire Water; Torbay and Brixham Railway ; Scarborough 
Marine Aquarium ; Ryde Pier ; Lymington Harbour and Docks ; 
Waterford and Central Ireland, Kilkenny Junction, and Central 
Ireland Railways ; Carmarthen and Cardigan Railway ; Dublin, 
Wicklow, and Wexford Railway Bills; St. Philip's (Bristol) 
Bridge, and the Whitehaven, Cleator, and Egremont Railway 
Bills. The following Lords’ Bills were endorsed as not in com- 
pliance with standing orders :—Liverpool Tramways ; South 
Devon Railway ; Cornwall Minerals Railway ; and the Railway 
Passengers’ Assurance Company Bills. 

Yesterday, through some misadventure, the examiner did not 
arrive at one o'clock, as the notice indicated, but after exchange 
of telegraphic messages all came right, and the following bills 
passed the second formal examination as in compliance :—Bristol 
and Exeter and South-Eastern Railway Bills, and the Artisans’, 
Labourers’, and General Dwellings Company Bill. 

The General Committee on Railway and Canal Bills met in the 
afternoon at three, and the appointment of committees may be 
expected to be the result of their meeting. 

LEGAL INTELLIGENCE. 
COURT OF COMMON PLEAS, GUILDHALL, Fen. 22. 
(Before Mr, Justice Brett and a Common Jury). 
MAYO @ GWYNNE AND ANOTHER. 

THIS was an action, brought by the plaintiff, as a minor, through 
his next friend, to recover damages for the alleged negligence of 
the defendants’ servants. 

Mr. Philbrick, Q.C., and Mr, Fitzgerald were for the plaintiff ; 
Mr. Bosanquet appeared for the defendant. 

The defendants are partners, and possess, 
extensive works, where they carry on business as engineers and 
ironfounders. The plaintiff was an apprentice in their employ at 
the time of the accident complained of, and was earning a salary of 
14s, a week, with a prospect of increase, It appeared he was engaged 
in what was known as the moulding shop, and that it was a part of 
his duty to watch the progress of a machine called a traveller, and 
to guide what might be suspended from it in the right direction. 
This traveller worked ona tramway supported by beams, and its 
motions were regulated by men above, who worked the winch. Two 
men were employed for this purpose, while the duties of the plain- 
tiff kept him down below. On the 10th of July the plaintiff was 
guiding the load, when he heard something grapple against the 
chain, and at the same time the foreman shouted to him to ‘‘ Look 
out.” He made a start to leap on one side, but before he could 
get out of the way the driving wheel of the traveller ‘‘bounced down,” 
as he expressed it, and caught him on the back of the heel. The pain 
and injury he suffered in consequence were very severe. He was 
more or less insensible for the next 14 days, and was kept an inmate 
of the hospital to which he was taken for nearly 18 weeks. He 
was still only an out-patient, and appeared in court to give his 
evidence supported by crutches. It was also the opinion of dae of 
the medical witnesses called in his behalf that ultimate amputation 
of the foot was almost inevitable. This was the history of the 
accident, and in order to show responsibility on the part of the 
defendants several workmen were called to prove that the pin of 
the wheel which fell had been loose for some time; that it had 
frequently fallen out; and that John Gwynne, one the defendants, 
had been told that it was impossible to work the machine properly 
because it was out of repair. It did not appear, though, that the 
varticular defect which led to the accident was brought to his 
knowledge. 

At the conclusion of this evidence, Mr. Bosanquet submitted 
that there was no case to go to the jury, but his lordship overruled 
the objection. 

Witnesses were called for the defence, and it was proved by Mr. 
Henry Gwynne, one of the defendants. that he alone had the 
control and management of the works at Hammersmith, and that, 
though ee had been made to him of the “‘ traveller,” those 
complaints had nothing to do with the wheel, and that he had 
never heard of the key becoming loose or falling out. 

Upon these facts the learned counsel on either side having ad- 
dressed the jury, 

The learned judge summed up. His lordship told the jury that, 
though a person injured by the servant of another can recover 
damages against the master, yet, if one servant in the course of 
business is injured by the negligence of a fellow-servant, the master 
of both is not responsible; so that if in this case the plaintiff was 
injured through the carelessness of a fellow-servant, and there was 
no negligence on the part of the defendants, he could not recover ; 
but, his lordship continued, if a master has machinery which is in 
a dangerous state, and it is left in that state by his negligence, and 
the danger is not known to the servant, and he then suffers in 
respect of it, the master is liable. The only question, therefore, 
for them would be whether negligence had been brought home to 
the master. If John Gwynne knew the traveller was in such a 
state that it was negligent on his part to leave it as it was left, the 
mere fact of his not taking part in the ug tat H - 
smith would not absolve the defendants. Therefore the jury 
would have to ask themselves—first, whether the machine was in a 
dangerous state; and then, whether John Gwynne had such a 
knowledge of such a defect in it as showed an absence on his part 
of ordinary care in not examining the whole of the machine with a 
view to its repair. 

The jury returned a verdict for the plaintiff for £80, the learned 
judge reservi aad the defendants’ counsel to move in the 

i?) 


question of negligence, 





at Hammersmith, 








ON AN APPARATUS FOR TESTING THE LUBRI- 
CATING POWERS OF VARIOUS LIQUIDS. 
| By Mr. R. D. NAPIER.* 


WHEN we take into account the immense number of experiments 
| that have been made, and especially the elaborate series conducted 
| by M. Morin at Metz, to ascertain the laws which govern friction 
| under nearly every conceivable circumstance, and when we con- 
sider the amount of information derived from those experiments, 
it might weil be expected that any one undertaking to read a paper 
| on the subject weal be in a position to give definite rules for the 
| ratio of friction to pressure—at least, for all cases within the range 
| of ordinary experience; but I am sorry to say that, in place of 
| being prepared to state what the laws are, the object of this paper 
| is rather to show that there are such large exceptions to the gene- 
rally received law of the uniformity of friction at different veloci- 
ties, that it becomes questionable whether it is quite entitled to the 
name of a law at all. 

The law referred to is stated to be, that friction is independent 
of velocity, excepting only that there is what is called the friction 
of rest, which is always greater than the friction of motion—that is 
to say, it takes more foe to cause one surface to commence to slide 
on another than to keep it moving; but it takes neither more nor 
less force to keep it sliding fast than slow. In reply to this I have 
to observe that the coefficient of friction (that is, the ratio of fric- 
tion to pressure) frequently increases materially with the velocity, 
and, on the other hand, often decreases materially as the rate of 
sliding increases; also, that sometimes the coefficient of rest is not 
distinguishable from that of motion. 

Ina noteat the foot of page 14 of Rankine ‘‘ On the Steam Engine,” 
a fownula is given, deduced by M. Bochet of Paris, for the 
friction of iron skids sliding on rails, which in English feet makes 

f 
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a constant ranging between ‘2 and *3, but it is not said under what 
circumstances it is the one or the other. By this rule the friction 
at the velocity of 100ft. per second would be about half of that at 
1ft. per second, which may be said to be not a very remarkable 
variation, but nevertheless it is sufficient to show that at all events 
in some cases there is a variation due to the difference of velocity ; 
and I think I shall be able to prove that the exceptions to the rule 
of non-variation of friction with velocity are very numerous. 

By means of the machine referred to in the title of this paper, 
which is constructed for testing the lubricating qualities of different 
oils, I shall presently be able to show an example of each of the 
two opposite effects—that is, of friction, in the first place, increas- 
ing materially with the velocity, and vice versd ; and, in the second 
place, of friction decreasing materially as the velocity is increased, 
and vice versd ; but according to no law that I have been able to 
discover, unless we can dignify with the name of a law the fact (if 
it should prove to be universal, which, as far my experience goes, 
may be the case) that with mineral oils the coefficient of friction 
is less at higher than at lower velocities, and that with animal and 
vegetable oils the reverse is the case; it is by using one or other of 
these classes of oils that I hope presently to give experimental 
evidence of the truth of my assertions; but meantime I shall pro- 
ceed with my remarks. 

For many years I have had, in the way of business, to devote a 
considerable amount of attention to the construction and use of 
machinery, which has had to be either driven or controlled by fric- 
tion; and I have frequently observed results which could only be 
accounted for on the supposition that in some cases friction varied 
directly, and others inversely, with the velocity—-always under- 
standing the word velocity to mean the relative velocity of the two 
surfaces, or the rate of sliding, and by friction the ratio of friction 
to pressure, and not the measure of friction expressed in terms of 
the work absorbed by it, which, of course, increases directly as 
the speed when the load and coefficient are constant. In other 
cases it has been evident that the Jriction was greatest at a 
certain velocity, and decregsed with either greater or less veloci- 
ties. 

The following is an example of the first case at slow veloci 
ties: 

A weight of about 10 tons being suspended from a pair of blocks, 
from which the chain led to a barrel I4in. diameter, with a 
brake wheel 42in. diameter attached. There were five parts of 
chain in the blocks, so the strain on the chain was about 2 tons. 
The brake was of the differential kind, proportioned so as to be 
self holding, with a given coefficient of friction, and the state of 
lubrication at the time I refer to was such that it required a weight 
on the brake handle to prevent the load from descending. Now, 
if the coefficient of friction were not affected by velocity, any 
weight on the lever that is sufficient to reduce any required velocity 
of descent must ultimately stop it, and the less the friction the 
more pressure it must require on the brake lever to counteract the 
weight of the load. 

Well, in the case referred to—and it was one of the greatest 
difficulties I experienced in satisfactorily using differential friction 
brakes, and therefore was not at allan uncommon case-—the weight 
on the brake lever was sufficient to rapidly reduce the velocity of 
| slipping from 60ft. or 70ft. per’ aeenl to that of a few feet per 
minute—accomplished in a small fraction of a second—and yet it 
would go on slipping for an indefinite time at the slower velocity. 
I then add more and more weight to the brake lever, and reduce 
this constant velocity more and more till the movement of the 
friction wheel is quite imperceptible to the eye ; but by drawing a 

line across the friction band and the rim of the brake wheel, it is 
| found, after the lapse of a few seconds, that the line is not con- 

tinuous, and in the course of a minute or so that jin. has been 
moved; and this rate would remain nearly constant for ten or 
twelve hours. The process could then be reversed by taking off 
weights, and thus increasing the velocity of slipping up to perhaps 
30ft. or 40ft. per minute, when a sudden decrease would take place 
in the friction. 

In other states of lubrication—and this was usually when a little 
water had got on the rubbing surfaces—the brakesman would have 
perfect control over the lowering of the suspended weight, so long 
as he did not allow it to acquire a certain maximum rate ; but if 
this rate were exceeded, then the brake seemed to lose all power, 
so that the weight would run to the bottom with apparently no 
resistance from the brake, though pressed into gear with the at- 
tendant’s full strength ; yet at the smaller velocities the brake 
would be nearly self-holding. The cause of the brake losing its 
eed in these cases could be nothing else than the coefficient of 

riction rapidly decreasing with the increase of velocity. 

I have now to speak of a case in which the friction varies rapidly 
with the velocity, and shall describe an experiment which it is in 
the power of many people to try for themselves. It is the friction 
of a belt slipping on 4 metal pulley that I refer to, or rather the 
converse of this, which is much mdre easily tried—that is to say, 
the friction between the belt and the pulley, when the pulley is 
made to revolve while the belt is stationary. 

Diagram 1 will explain my arrangement for trying this experi- 
ment; and simple though it seems, there is one element in it that 
makes it difficult to give accurate results, especially at high speeds, 
this is the great variation in friction caused, as far as I have been 
able to discover, by slight variations in temperature, the friction 
increasing rapidly with the duration of the experiment, and appa- 
rently arising from the heat caused by the friction, as there was no 
other cause that was discoverable ; but whatever the cause, the 
effect was to make it very difficult to get correct results ; and were 
it not for the extreme difference between the large amount of 
friction at high speeds as compared with that at low speeds, I 
should not have introduced the case here. 

A belt about 5ft. long, 74in. wide, and about jin. thick, single 
ply, and to each end of which was attached a hook, waa placed 
over an ordinary smooth and turned cast iron pulley Lain, diameter, 


* Philosophioal Bootety of Glasgow. ‘i 


the coefficient of friction nearly equal to , where f is 














To the one hook was attached a chain, and to the lower end of the 
chain a spring balance capable of weighing 2001b.; and to the other 
hook a piece of twine was attached for suspending definite weights 
from. The weight of the belt and pair of hooks was 64 ]b., giving 
about 31b. for the weight of each hook, plus the part of the belt 
below the axle. 

The weight of the chain towhich the spring balance was attached 
was 17 lb., and of the spring balance iteclf 11 1b., so that the total 
strain on the spring balance end of the strap was 3lb. + 17 lb. + 
11 lb. = 31 1b. plus the strain indicated by the spring balance, and 
on the other end 31b, plus the weight suspended from the hook. 
If we call this latter strain S: and the former S:, then if the pulley 
be made to revolve from the spring balance or S end to the other, 
and if we ascertain the ratio of the strain S, to the strain Si, we 
shall obtain the coefficient of friction by the following rule, appli 
cable to the case of a flexible strap half round a pulley: 


S 12 as eas . 
C = ‘733 log. e where C is the coefficient of friction or ratio of 
1 


friction to pressure. 

In a long article on “ Friction” in Spon’'s Dictionary of Engineer 
ing, in which are given the results of a great many of Morin’s 
experiments, there is given at page 1574 a table of his experiments 
on the friction between leather and cast iron. This table is pre- 
ceded by the remark that, “though leather is a soft and very 
compressible substance, its friction is proportional to the pressure 
and independent of velocity throughout the whole range of the 
experiments in the next table ;” and in that table the friction of 
leather on cast iron without an unguent is given as ranging be- 
tween ‘58 and ‘55 of the pressure, the average being given at “563, 
which is very much higher than the coefficient given for any other 
condition of lubrication. By the rule given above, which, trans 


log. mi we get with the above coefficient 


posed, makes 1365 C = 


S, = 5°87 times 8,. 
On one occasion, with 8, 
110 revolutions per minute, 


= 12)b., and the pulley making about 
or about Sift. per second, when the 
pulley and belt got very slightly warm, S2 became 250 Ib. and in 
place of being about 5°9 was about 19, which corresponds with the 
coefficient of friction being equal to “93, Then, for the purpose of 
getting the coetticient at a slow speed, I stopped the engine, and 
found that 18 lb. on the one end pulled back slowly the 12]b. on 
the other making 2 = 1°, representing a coefficient of only ‘15, 
mo 

or one-seventh of that at the greater velocity. 

In order to try what the coefticient would rise to, I attached 
another hundredweight to the Se end in such a manner that it 
would require to lift this extra load before acting on the spring 
balance ; and by the time the pulley had got so warm that it was 
unpleasant, and, in fact, barely possible to hold the hand on—pro 
bably 170° or 180° Fah.—with nothing but the hook, weighing 3 1b., 
to represent Si, the strain on the other end mounted up to over 
3001b., or over one hundred times Si; which represents a coefti 
cient of nearly one and a-half times the pressure. On stopping 
the engine at this time, I found that 12]b. pulled the belt slowly 
over the pulley, with the strain on the other end just the weight of 
the hook, or a = 

Ss 
about one-third of that at the fast speed, so that the relative dif 
ference was only about half as much in this case as the other. 

I have been told that these are experiments on adhesion, and not 
on friction; but where does adhesion begin and friction end? If 
the friction were very great at slow velocities I could see some force 
in the remark, 

The belt was new and clean, excepting that the friction drew a 
small quantity of fatty matter from it, and gave it the oily black 
appearance of a belt that has been used some time; but when the 
friction was greatest there was no appearance about the belt or 
pulley to indicate that the friction would be more than usual. 

I now come to the last, and, in a practical point of view, the 
most important part of my subject, which relates to the effect of 
different lubricants where metals are rubbing on metals. 

About eighteen months ago it was of great importance to me to 
get some information, which I could not get from any books I knew 
about, as to the friction of various metals when several different 
kinds of lubricants were used. More particularly, I wished to 
know the relative coefficients of friction when paraftine or kerosene 
oil, mineral lubricating oil, and water were used respectively. 

The plan that occurred to me of experimenting on the subject 
will be understood by reference to diagram 2. <A pulley, A, being 
fixed on a mandril is put into a lathe, as if to be turned, and is 
driven at any desired speed ; on the upper side of this pulley is 
placed a half bush B, which is fixed in a frame or bar C. At 
equal distances from the centre of the pulley are suspended equal 
weights from this frame. At one end of C and above it is placed a 
spring balance. When the pulley is made to revolve, the half bush 
and frame have a tendency to revolve with it by an amount pro 
portional to the total friction, and this tendency is resisted and 
measured by the spring balance. If W represent the weight of the 
two suspended weights plus that of the half bush end frame, and 
Pp —— the pressure on the spring-balance, then the total 
weight pressing on the friction pulley is W-—»p, and the absolute 
friction is p multiplied by the distance from the centre of the 
friction wheel to the point where the spring balance is attached, 
and divided by the radius of the wheel. If RK; equal the radius of 
the friction wheel, and Re equal the distance from the centre of the 
friction wheel, to the point where the spring balance is attached, 
Pp - Re. 

V—p RK 

By this arrangement it will be seen that the coetticient of friction 
can be ascertained at any instant. 

In order to know more definitely the infensity of pressure on the 
rubbing surfaces, I preferred to reduce them to a small portion of 
the upper +] of the bush, leaving at the same time a small part 
at each end of the bush, where it is nearly level with the centre of 
the wheel, to act as guides, 

My experiments were made with two sizes of friction wheels. 
No. 1 size was 2hin. diameter and 2in. wide, with two square inches 
of bearing surface—that is, two strips, each jin. wide, and the 
length equal to the breadth of the wheel, the open part between 
the two strips giving an efficient means of lubricating the whole 
surface equally. No. 2 size was 7}in. diameter and l}in, wide, 
the total bearing surface being reduced to five square inches. 

Generally the weights suspended from the ends of the frame bar 
were 554 Ib. each, but sometimes I used more, and, as already ex- 
plained, the coefficient of friction was ascertained by deducting 
the pressure indicated by the spring balance from the sum of the 
downward om dividing the former by the latter, and multi- 

: Re 
plying by Ri” 

The wheels and bushes were made of various metals, and the 
velocities were regulated by the various speeds of the lathe. 

The arrangement seemed so simple that I quite expected to get 
all the information I required in the course of a few days’ experi- 
menting ; but besides the fact that every pair of metals seemed to 
have its own laws as to the effect of velocity on friction, or rather 
seemed to have a law of its own for every different lubricant, there 
were #0 many differences under apparently similar circumstances 
that, till a better investigation is made and something like law 
arrived at, I would feel inclined to substitute the word vagaries for 
the word laws, when speaking of what governs friction, though, as 
alyea(ly intimated, there is one law to which I have not yet found 
an exception—vig., that with mineral oils the friction is less, and 
sometimes very much less at high velocities, than at low velocities ; 
but sometimes Pedy erm ene Fs low velocities, and some- 
times compara’ at low v: 

The following are a few of the more regular resulte—the average 


4, which represents a coetticient of “51, being 


then the coefficient of friction C = \ 
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intensity of pressure being about 60 lb. per square inch with No. 1 
size of wheel :— 

Brass wheel and brass bush lubricated with a stream of fresh 
water. 


Revolutions per min, 250, velocity per min 160ft. C = *106 
, ” 36, ” 24ft. C =: ‘121 
Just slipping, .. .. - Ca 129 


The same with a constant supply of mineral lubricating oil. 
Revolutions per min. 250, velocity per min. 160ft. C = 051 

36, As 24it. C= 

1s, oe left. C 






129 
"183 
= ‘265 
rest, but to 


” Just slipping, oe a ee 
Nore. —Just slipping does not refer to the coefficient of 
moving the wheel slowly by hand. 
Wrought iron wheel and gun-metal bush, lubricant mineral 
lubricating oil. 


Revolutions per min. 250, velocity per min. 16ft. C = ‘10 
” ” 36, - 24ft. C = “124 
Just slipping, ¢ et oe «0 ee te ee Oe 
The same lubricated with paraftine oil. 
Revolutions per min. 250, velocity per min. 160ft. C = "12 
, ” 36 ” 24ft. C= 133 
Juat slipping, ws  — «ae 





The same lubricated with a stream of fresh water, 

From 250 revolutions down to just slipping, the coefticiont was 182 
And the friction of rest was just perceptibly higher, giving about ‘135 
po - f ; 

The same sized wheel of cast iron with gun-metal bush, lubricant 

a stream of fresh water. 

From 250 revolutions down to 36 gave C = “267 

The addition of strong solution of salt reduced C from “367 to ‘210 
The same lubricated with paraftine oil. 


Revolutions per min, 250, velocity per min. 160ft. C = ‘117 
ua 36, sts 2ft. C= "145 
1s, ~ 12ft. C = 148 


Just slipping and friction of rest not perceptibly different from 
36 revolutions, 


The same lubricated with mineral lubricating oil. 





Revolutions per min. 250, velocity per min, 160ft. C 78 
” ” 46, ” 24ft. C 17 
a ae 8, + l2ft. C = ‘128 
Just slipping, ‘se oem oe 4s os See 
The next two experiments were made with wheels of No. 2 size, 


average ree about 251b. per square inch. Wheel of brass 
composed of 3 ounces tin to the pound of copper, and the bush of 
brass composed of 13 ounces zine to the pound of copper —lubricant 
au stream of fresh water. 
Revolutions per min. 350, velocity per min. 700ft. C = 004 
_ me 50, ce loft. C = 143 
— friction was more with a large stream of water than with a 
Slut, 








With regard to the friction when water is used asa lubricant, I | 
have to observe that it is exceedingly difficult if the slightest 
particle of oil has touched the wheel to entirely get rid of it. I 
have tried numerous acids and alkalies as well as naphtha, but 
could not depend on getting rid of the oil in less than ten or | 
twelve hours of constant work, with a stream of water on all the j 
time. ‘This is in some cases an important fact to know; for 
instance, on one occasion, with a small new paddle-wheel steamer 
Lhad not applied any oil to the gunwale bearing till some weeks 





after she had been running, because I had found, as I supposed, 
by experience, that for paddle-wheel masse water was as good 


x lubricant as could be; but I had ignored the little oil put on 
once a day, which I thought was all washed off in an hour or less, 
However, in the case I am now referring to, although the journal 
was af polished as a mirror, I tried the experiment of putting 
some oil on it, and was more than surprised to find the engine in- 
crease at once from 60 to 65 revolutions; and though the journal 
was very little above the water, and was constantly deluged with 
water from the paddle, the effect of the oil did not wear off so as 
perceptibly to affect the speed of the engine in twenty-four hours 
afterwards, and I do not know how much longer it would have run 
before requiring oil again, for I gave orders for the journal to be 
viled every twenty-four hours afterwards. 

Before concluding I shall show what a very small coefficient of 
friction may sometimes be obtained from the use of water and oil 
together. 

The next experiment was with a brass pulley and cast iron half 
bush, the lubricant being paraftine oil, put on occasionally, when it 
was found that the friction was coucilenity less a few minutes 
after being lubricated than immediately after—by the way another 
rather unlooked-for result—the pressure per square inch about 
a % 


Cc 


| Cc 
Rev. per min, Vel. per min. When newly A few minutes 
lubricated. after lubrication, 
240 720 feet 096 077 
55 165 ,, 160 “134 
25 105 ,, “184 165 
Just moving. ee | 24 . 





, ba friction of rest was exactly the same as when moving quite 
owly. 








I have now to refer to one or two experiments by the small 
machine on the table. 

It is constructed for ascertaining the coefficient of friction, in the 
same manner as that to which diagram 2 refers; but it is so 
adjusted as to give the coefficient at sight without calculation. 

Diagram 3 shows the arrangement on an enlarged scale, and T 
may observe, by way of forestalling criticism on the design, that it 
was not designed at all, but grew by a process of natural selection 
as modifications were found necessary. 

The small cod-piece A is pressed against the friction pulley B by 
a segment C, which is in fact part of a roller turning on a centre 
D, mounted on the bell-crank EE, which is loaded by a weight F. 

A small chain from a spring balance G supports the cod-piece A, 
which, when the friction wheel is in motion, tends to move along 
with it. The amount of such tendency is indicated by the spring 
balance, which is so proportioned to the weight F that each divi- 
sion of the balance represents a coefficient of friction ‘01 of the 
pressure. 

Allowance is of course made for the chain not being at the 
surface of the wheel, but a little way outside of it. As arranged, 
the intensity of pressure is 50 1b. per square inch, and if more is 
wanted, it is just to double, treble, &c., the load, and divide the 
indicated coefficient by two, three, &c. 

A belt pulley is attached to the axle of the friction pulley, so 
that it oan be driven by a belt from a lathe at any desired speed. 

With olive oil as a lubricant one experiment gave as follows : 


Revolutions per min. 1300, velocity per min. 650ft. C = 1 
a 400, a 200ft, C= 06 
* 480, ‘“ 240ft. C = 045 
i 300, ie 180ft. C = 045 


With paraffine oil the following was obtained :— 
Revolutions per min. 1300, velocity per min. 650ft. C = (6 
300, 1 


- = soft. C = 09 
Quite slow oo ee oe oe C='13 
With thin mineral lubricating oil : 
Revolutions per min. 100, velocity permin. 650ft. C = 05 
a 300, . 186ft. C = 07 
Quite slow oe ee oe C= 166 


At 1300 revolutions a small stream of water running on after 
olive oil had been used, gave the very low coefficient of ‘012, and 
while the stream of water continued the addition of olive oil 
increased the coefficient to "08, or over six times as much as without 
it. I had often found in practice the evidence of the fact that a 
great reduction of friction was caused by a small quantity of water 
being allowed to run on the top of oil. For instance, in the case of 
a very short crank pin, I have found that when water was allowed 
to drop on it a little oil once in four hours would practically pre- 
vent wear; but when the water was stopped, and seo stream of 
oil was poured on, the brass would begin to wear away perceptibly 
in a few minutes, and no amount of oil would prevent it. 

Again, I have found brakes which would give complete control 
for lowering weights when the surfaces were simply oily, but which 
were perfectly useless when water got on them as well. 

One remark in conclusion. If it is found, as my experiments 
indicate, that with all, or nearly all, mineral oils friction is less at 
high than at low velocities, and that with vegetable and animal 
oils the reverse is the case, then I think the point I started with 
must be conceded, that there is a very large class of cases in which 
it is far from correct to say that friction is independent of velocity ; 
but I wish it to be distinctly understood that, as I said at first, the 
main object of this paper is to show the necessity for further ex- 
periments—to show, in fact, how ignorant and in the dark we are 
on the subject, rather than to give light on it. I have tried to give 
as much light as to make the darkness visible. 








TRADES UNIONISM IN THE Norti.—A correspondent of the 
Whitehaven News points out that West Cumberland has excellent 
harbours, cheap land, abundant water, and stores of coal and ironore. 
In 1860, a young firm, attracted by the cheapness and excellency of 
the pig iron, and the low price of coal, coupled with light rents, 
cheap provisions, and general small cost of living, commenced the 
manufacture of finished iron upon a small scale. The undertaking 
proving successful, the works were soon enlarged, and followed by 
others, the most insportant of which were promoted to a great 
extent by some of the coalowners themselves, and for a time were 
carried on at a profit. With the establishment of larger works, 
however, and the influx of skilled labour from other districts, the 
spirit of unionism obtained possession of the ironworkers, and the 
pioneer firm were compelled to advance their wages 25 per cent. at 
one sweep. Tradesmen, property owners, and others, seeing the 
high wages earned by the men, put in their claim fora share of the 
spoil, and now, instead of the i cost of living being an induce- 
ment to workmen from other localities, it is just the reverse. 
Added to this, the smallness and isolation of the district, and there 
being no organisation among tiie employers of ironworkers to check- 
mate the unions, the latter have carried out all their restrictions 
uncurbed ; the costs of manufacturing have been increased thereby 
immensely ; the extra demand for coal has brought vastly higher 
prices ; and altogether the trade has been crippled to such a degree 
that the finished iron manufacture has ceased to be profitable; and 
out of five works of this description at present existing in the dis- 
trict, two have been standing for the greater part of a year, while 
the others have not been by any means fully employed. The final 
one of the — of these works, equal to the production of 
nearly one-half of the capabilities of the district, has been already 
decided upon, and will be put into force as soon as the orders on 
hand are worked off. 


THE METEOROLOGICAL Society, —The usual monthly meeting of 
this society was held on Wednesday, the 17th inst., at the Insti- 
tution of Civil Engineers, 25, Great George-street, Westminster, 
Dr. RK. J. Mann, president, in the chair. Messrs. W. Arnold, H. 
Davis, J. M. Lutter, M.D., George S. Thomson, M.D., J. 
Burdwood Watson, M.D., and Professor F. Van Rysselberghe, were 
ballotted for and duly elected Fellows of the Society. The fol- 
lowing communications were read: ‘‘ Report of the Conference 
on the Registration of Phenological Phenomena.” The council, 
during last session, resolved that it was expedient that observations 
of natural pl ted with the return of the seasons, as 
well as such other branches of physical inquiry as tend to establish 
a connection between meteorological agencies and the development 
of vegetable life, should be organised on a more systematic and 
scientific basis than heretofore. Application was therefore made 
to other societies interested in the matter to nominate delegates 
to form a committee for the purpose of drafting complete in- 
structions, and organising in an efficient manner this branch of 
investigation. Delegates were appointed by the Royal Agricultural, 
Royal Horticultural, Royal Botanic, Royal Dublin, Marlborough 
College Natural History, and the Meteorological Societies. Meetings 
of this joint committee have been held, when the subject was fully 
discussed and reports prepared by the Rev. T. A. Preston, M.A., 
and Professor T, Dyer, F.L.S., on plants; Mr. McLachlan, F.L.S., 
on insects; and Professor A. Newton, F.R.S., on birds, adopted. 
‘**On the Weather of Thirteen Summers,” by R. Strachan, F.M.S. 
This paper is in continuation of others read before the society on 
the different seasons of the year. ‘‘On a Universal System of 
Meteorography,” by Professor F, Van Rysselberghe. his paper 
gives a description of a recording apparatus, by means of which 
the indications of a great number of meteorological instruments 
of any kind can be registered, whether they are placed near to, 
or far from it, so that simultaneous readings of several instruments 
at different stations can be recorded at a central observatory. The 
chief feature in this recorder is that it engraves automatically on 
metal the different curves, thus furnishing a plate, graduated by 
the instrument itself, from which as many copies as may be 

esired can be struck off. Another feature is that a single burin, 
put in motion by a simple electro-magnet, can engrave successively 
on the same metallic plate the elements of all the curves, 





THE PATENT JOURNAL, 
Condensed from the Journal of the Commissioners of Patenta, 


Grants and Dates of Provisional Protection for Six Months, 


3854. Improvements in Sprinnino Macuinery, Thomas Mayor, Providence 
Rhode Island, U.S. ly a communication from George Chatterton, 
Providence, Rhode Island, U.S.—7th November, 1874. 

4087. Improvements in Bieacninc Woot, textile fabrica, and fibres, 
Thomas Nightingale Palmer, Lansdowne-road, Dalston, London. — A 
communication from Louis Prosptre Hippolite Plantron Balna, Rheims, 
France.—28th December, 1874. 

145. An improved Sprina Scarr Cuip or ApsusTer, William Nelson, 
Birmingham. - 14th January, 1875. 

169. An improved Krre or Arial Apparatus for military and other 
purposes, Alexander Melville Clark, Chancery-lane, London. —A_com- 

ication from Ferdi i Charles Honoré Philippe d’Esterno, Paris. 
—1ith January, 1875. P 

320. Improvements in Fire-Bars, Evan Rees, Neath, Glamorganshire, 
and Sankey Gardner, Eaglesbush Foundry, Neath, Glamorganshire.— 
28th January, 1875. 

390. Improvements in apparatus for the Preservation of Lire at Sea, 
Callistus Augustus, Count de G. Liancourt, Richmond-road, Dalston, 
London. 

403. An improved Sranp for Exuiprrine Prorocrariuic Picrures, George 
Bishop, S« quare, London. —A communication from Johann Frederich 
Knip, Offenbach, Germany 

405. Improvements in Lapies’ Dress Improvers, Alexander Leslie Fyfe 
and Charles Harris, Aldersgate, London.—3rd February, 1875. 

411. Improvements in Furnaces used in the manufacture of GLass, 
James Sheffield, Glasgow, Lanarkshire, N.B. 

413. A new or improved apparatus for Recutatinc and GoverNixe the 
Morion of Sewine and other Macuines, William Dennis, Holborn, 
London. 

417. Improvements in Cocks for Water, Steam, Arr, or Gas, Edme 
Augustin Chameroy, Rue du Faubourg St. Martin, Paris. 

421. Improvements in apparatus for CLirrinc Horses and other animals, 
Patrick Adie, Pall Mall, London. 2 

425. Improvements in Dry Gas Merers, Edward Ellice Crombie, Metro- 
politan Works, Diana-place, KEuston-road, London. _ 

427. Improved arrangements for Connectinc the various Pipes, Cocks, 
and Va.ves to the Borroms and Sipes of Snips or Vessers with the 
view to afford greater safety to ships and vessels, Henry Grant Spence, 
South Stockton-on-Tees, Yorkshire, 

429. Improvements in Stream Encines, Adam Seott Cameron, South- 
ampton-buildings, London.—4th February, 1875. 

432. Improvements in WAREHOUSE Hotsts or CRANES, John Barker, Park- 
street Ironworks, Oldham, Lancashire. 

$33. A new or improved Aspuartic Fasric for roofing and for other 
purposes, William Edward Gedge, Wellington-street, Strand, London 
A communication from Charles Gaudefroy, jun., Beaucamps-le-Vieux 
(Somme), France. . 

434. A new or improved QuiLrep Fasric for covering steam engines, and 
for other purposes, William Edward Gedge, Wellington-street, Strand, 
London,—A communication from Charles Gaudefroy, jun., Beaucamps- 














le Vieux (Somme), France. ; 

435. Improved AvTOMATIC SELF-#TRIPPING Motion for dirt or other rollers 
in carding engines, Thomas Rawsthorne and William Monk, Preston, 
Lancashire. : 

436, Improvements in Suears for Sugarime Sueer, Salustiano Puente, 
Pelham-street, South Kensington, London. 3 

438. An improved Horse Cottar, Hector Auguste Dufrené, Rue de Ja 
Fidélité, South-street, Finsbury, London, — A communication from 
M. Jacob Laurent Dauner, Rue Meslay, Paris. 

439. Improvements in Vatves, Frank Wirth, Frankfort-on-the-Maine, 
Germany. —A communication from Wilhelm Knaust, Vienna. 

440, A new or improved Pencit or InstruMeNtT for Writino, DRawinc, 
and Markine, Julius Flachfeld, Basinghall-street, London.—A com- 
munication from Mayer Hollerbusch, Firth, Bavaria. E 

441. Improvements in the production of Evecrric Licut, and in appa- 
ratus therefor, Stephan Alexandrovitch Kosloff, London. 7 

442. lhaprovements in Srop Vatves and Taps, Charles Stuart, Halifax, 
Yorkshire. 

443. Improved machinery or apparatus for Drivine or WorkinG Sewrnc 
Macuines, Andrew Joseph Tatum and William Alexander Roberts, 
Ilolloway, London, 

444. Improved machinery for the manufacture of Nut BLaNKs, George 
Halley, Louvroil (Nord), France. : 

446. Improvements in Brakes for railway and other carriages, wagons, 
and trucks, William Henry Stokes, Birmingham. e 

447. Improvements in the manufacture of Vixecar, and in apparatus to 
be used in the said manufacture, Rothwell Pounsett, Milton House, 
Lindfield, Sussex.—5th February, 1875. 

448. Improvements in Traprinc Apparatus for trapping water-closets 
and other places to prevent the passage of effluvia, Robert Philip Pope, 
King’s-road, Gray’s-inn, London. 

449. Improvements in GALVANK 
Finsbury, London. a 

450. An improved method of and apparatus for BLowixe Giass, Walter 
Smith, Salford, Lancashire. 

451. hmprovements in manufacturing Straps, Banps, Harness, Ropes, 
Pires, or other articles, Paul Boucley, Nonancourt Ps France. 

452. Improvements in Rreps for HARMoNiums and other similar free 
reed instruments, Hyacinthe Gabricl Gouverneur, Stebbington-street, 
London, 

453. Improvements in Rewps for Harmoniums and other similar free 
reed instruments, Hyacinthe Gabriel Gouverneur, Stebbington-street, 
London. 

455. Improvements in the means and apparatus for manufacturing 
ALKALI, which improvements are Lang | applicable to other purposes, 
William Alexander Lyttle, the Grove, Hammersmith, Middlesex. 

456. New or improved modes and means fos SmeLtinc Ores and METALS, 
Archibald Ure, Glasgow, Lanarkshire, N.B. 

407. An improved FastentnG for Securtnc the Enps of METAL BANbs 
used in packing cotton bales and other bale goods, James Lind, 
Liverpool. 

458. New or improved arrangements or constructions of STEAM Traps, 
George Shann, Glasgow, Lanarkshire, N.B. 

459. Improvements in machinery for “‘ MiLLine " or “ Futuna” Fasrics, 
Sonning Webster, Dewsbury, Yorkshire. 

462. Improvements in i or arrang ts for AcruaTING RalIL- 
wAy Pounts and SieNaxs, Francis William Webb, Crewe, Cheshire. 

463. Improved Sewinc Macnivery applicable for the manufacture of 
Srraw Hats and Bonnets, and fer other purposes, William Clark, 
Chancery-lane, London. — A communication from Désiré Mathurin 
Legat, Paris. 

464. Improvements in machinery or apparatus for Cwrrinc Paper, 
William Caspar Kritch, Leeds, Yorkshire.—6th February, 1875. 

465. Improvements in the construction of SELr-actiInc TEMPLES used in 
Weavina, Samuel Bury. Accrington, Lancashire. 

466. Improvements in MecuanicaL Stokine Apparatus for boiler and 
other furnaces, James Smith, Thornliebank, Renfrewshire, N.B. 

467. Improvements in machinery employed in Srinyino SiLk, Corton, 

Woot, and other fibrous substances, Frederick Alexander Greenwood, 

Ilkley, Yorkshire. 

468. Improvements in Lamps, Thomas Martin, Box Grove, Guildford, 

Surrey. 

469. Improvements in Grarp.es for DREDGERS, Walter James Holroyde, 

Halifax, Yorkshire. 

470. Improvements in Knirrinc Macutyes, John Harris Cooper, Rotherby, 

Leicestershire, and Thomas Alfred William Clarke and Edwin Corah, 

Leicester. f 

471. Improvements in Hakvestinc MACHINES, William Robert Lake, 

Southampton-buildings, London. — A communication from David 

Munson Osborne, Auburn, New York, U.S. 

472. Improvements in Furnace Grates, and in apparatus connected 

therewith, William Robert Lake, Southampton-buildings, London.—A 

communication from John Bernard Larkin, Pittsburg, Pennsylvania, 


Batreries, Edward Tyer, Old-street, 





U.S. 
473. Improvements in the application of ELecrro-pyNaMic MAcHINEs for 
obtaining metals from their salts, regenerating galvanic batteries, and 
obtaining other chemical reactions, William Clark, Chancery-lane, 
London. —A ication from Dieud é Francois, Lontin, Paris. 
74. Imy ts in apparatus or 'y for CLEantnc Borrt.es, 
Thomas William Wilson, Se Suffolk.—8th February, 1875. 
475. Improvements in InxsTanps, Henry Brooks, jun., Cumberland 
Market, Regent's Park, London. 
476, Improvements in Cat or SicnaL Bett APPARATUS, Henry Brooks, 
jun., Cumberland Market, Regent's Park, London. 
478. An improved mode of Appiyinc Brakes to railway engines and 
carriages, William Samuel Laycock, Sheffield. 
479. Improvements in apparatus for STEAMING PRinTeD Farrics, Honoré 
Francois Adolphe Cordillot, gga near Moscow, Russia, and 


William Mather, Salford, Lan 

480. Imp nts in hi for Compinc Woo. and other fibres, 
Christopher Bradley and John Campbell, Bradford, Yorkshire. 

481. Improvements in Rotary Pumps, Joseph William Lee, Emmanuel- 

road, Cambridge. 

482. Improvements 

purposes Impervious to Dry Ror and Decay, also rend) 
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in Renperina Timper for Buitpinc and other 
the same 





uninflammable, Thomas Jones, Harewood, C: k, Cornwall, 
88. Certain improvements in the construction and manufacture of 
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Crotcuet Hooks and Hanpves, to be used ~~ or duplex, and which 
said improvements are also applicable for other purposes, Cornelius 
Devenport, Birmingham. 

486. An improved process and aj tus for producing Imitations of 
LEATHER and TexTILE and other Fasrics or materials, William Robert 
Lake, Southampton-buildings, London. — A communication from 
Charles Herman Knelles, New York, U.8.—9th February, 1875. 

487. A new or improved ap tus or means for Savino Lire from Surp- 
wreck, Andrew Clark + te, Glasgow, Lanarkshire, N.B. 

491. Improvements in the construction of Firerroor FLoorine, Robert 
§warbrick, Manchester. 

493. Improvements in the means or apparatus ommueyes in MELTING, 
Rerixino, Convertine, and Puppiine Irox, W Middleton and 
Philip Hayward, Leeds, Yorkshire. 

495. A new of improved Composition for making InksTANps, Picture 
Frames, WATCH-sTANDs, black and coloured jewellery, and ornaments, 
dress fastenings, and other articles, Samuel Cole, Edgbaston, Warwick- 
shire. 

497. Impr in apparatus for Raisinc, Tirrinc, and LoweRino 
Trucks, Robert Aspland Marillier, Kingston-upon-Hull, Yorkshire. 

499. Improvements in — the Bieacnina of Corton and other 
fabrics produced from vegetable fibres, Thomas Holliday, Huddersfield, 
Yorkshire.— A communication from Alexander Schultz, Paris. 

501. Improvements in Sewrnc Macnines, Henry Joseph Petit, Brussels, 
Belgium.—1l0th February, 1875. 

503. Improvements in Corrins, William Kirby, St. Peter's-street, Derby. 

509. An improved Stirrup, William Nelson Hutchi , Wellest 
near Bideford, Devonshire. 

511. Improvements in Furnaces, and ange connected therewith, for 
the manufacture of alkalies, the puddling of iron, the roasting of ores, 
and other purposes, Christopher James Schofield, Clayton, near 
Manchester. 

515. Improvements applicable to Printinc Macuines, Charles Clinker, 
Yeovil, Somersetshire.—l1lth February, 1875. 


+ 
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Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

489. Tmprovements in the manufacture of Horsesnor and other Natxs, 
John Reed Heard, Boston, Suffolk, Massachusetts, U.S.—10th Februaiy, 
1875. 

558. An improved Fitter, John Outerson and Andrew Outerson, Windsor 
Locks, Hartford, Connecticut, U.S.—1l6th February, 1875. 





Patents on which the Stamp Duty of £50 has been Paid. 


482. Covertne Wire, &c., Edwin Thomas Truman, Old Burlington-street, 
London. — 15th February, 1872. 

536. Curtine TextiLe Fasrics, &c., William Robert Lake, Southampton- 
buildings, London.—19th February, 1872. 

544. Fork Guarps, Henry Duncan Preston Cunningham, Bury House, 
Alverstoke, Hants. —20t) February, 1872. 

554. CONVERTING Cast Iron into Steet, &c., James Henderson, Buchanan- 
street, Glasgow, N.B.—2l«t February, 1872. 

563. Steam Enatnes, &c., Walter Charles Church, Brixton, Surrey.—2]st 
February, 1872. 

516. Lamps, Henry Defries, Houndsditch, London.—l7th February, 1872. 

o74. AntirictaL Flowers, Victor Armand Roquencourt, Rue de Tracy, 
Paris. —22ad February, 1872. 

677. Grixpine Pant, &c., Samuel Henry Stephens, Breage, near Helston, 
Cornwall.—5th March, 1872. 

530. ConsTRucTING Roaps, &c., Edwin Chadwick, East Sheen, Mortlake, 
Surrey.—19th February, 1872. 

545. Lirnocrarnic Printing Macuinery, William Edward Newton, 
Chancery-lane, London. —20th February, 137. 





72. 

595, Preumatic Apparatus for Workinc Brakes, &c., George Westing- 
house, Southampton-buildings, Chancery-lane, London.—24#th February, 
1872. 

630. Savt, William Hamer, the Hill, Winnington, Northwich, Cheshire. — 
29th February, 1872. 

552. Distriputinc Pruyters’ Tyre, Robert Hattersley, Manchester.—21st 
February, 1872. 

555, ArtirictaL Fuet Brocxs, William Henry Cory and Edward Cory, 
Royal-crescent, Notting-hill, London. —2lst February, 1872. 

586. Rott Caps for Sueet Metat Roortne, Alfred Moore, Euston-road, 
London, and Arthur Charles Moore, Liverpool.—23rd Febrwary, 1872. 

730. Purtryine Coat Gas, Robert Hogarth Patterson, Hammersmith, 
Middlesex.—9th Murch, 1872. 

530. Sarr Hank, David Granville Low, Chelsea, Suffolk, Massachusetts, 
U.S.—19th February, 1872. 

561. Printinc and Dyeina Corron Fasrics, Frederick Albert Gatty, 
Accrington, Lancashire.—2lst February, 1872. 

592. Raitway Brakes, &c., Otho Glynn Bolitho, Penalverne, Penzance, 
Cornwall.—23rd February, 1872. 

602. TreaTiInG and App.yinc Ditvute Cuiorine, Walter Weldon, the 
Cedars, Putney, Surrey.—26th February, 1872. 

581. Winpinc Corton, &c., Charles Henry Bayley, Bolton, Lancashire, 
and Frederick Luke Stott, Rochdale, Lancashire.—23rd_February, 1872. 





Patents on which the Stamp Duty of £100 has been Paid. 


540. Meratiic Capsuces for Botries, &c., Williain Betts, Wharf-road, 
City-road, London,—18th February, 1868. 

634. Ratsinc and Forcina Water, &c., George Tomlinson Bousfield, 
Loughborough Park, Brixton, Surrey.—25th February, 1868. 

650. Wasuinc Macuine, William Kaward Newton, Chancery-lane, 
London.—26th February, 1868. 

543. Kerrs, Thomas Beeley, Hyde, Cheshire.—19th February, 1868. 

664, Boats or VessEs, William Edward Newton, Chancery-lane, London. 
—27th February, 1868. 

553. Seasonine and Preservina Woop, William Robert Lake, South- 
ampton-buildings, London.—19th February, 1868. 

3123. Presses for Compressinc Cotton, &c., James Watson, Buchanan- 
street, Glasgow, Lanarkshire, N.B.—28th October, 1868. 

565. MANUFACTURING CHLORINE, &c., Walter Weldon, Park Villa, Wext- 
hill, Highgate, Middlesex.—20th February, 1868. 

662. ManuractuRING CHLoRINE, &c., Walter Weldon, Park Villa, West- 
hill, Highgate, Middlesex.—27th February, 1868. 


Notices of Intention to Proceed with Patents. 


3503, Enatnes for Drivinc, Winpinc, and Pumpinc purposes, John 
Richardson, Lincoln, 

3510. Dry Closers, Nimrod Walter, Reigate.—12th October, 1874. 

3529, “SHeppING Macuine” or ‘ Dossy” for Looms for WEAVING, 
Edward Smith, Blackburn. 

3530. Boxes and Devices for Lusricatine Journats, &c., William 
Edward Gedge, Wellington-street, Strand, London.—A communication 
from Charles ore Pierson. 

3533. ELectric BeLt Apparatus, Peter Jensen, Chancery-lane, London.— 
A communication from Gustaf Adam Wiman. 

3537. FLoors for Dryine Bricks, &c., William Short Batley and Jonathan 
Watkinson, Leeds.—1l4th October, 1874. 

3542. Courtine of Raitway Wagons, Locomotives, &c., Richard Hartley, 
Barnsley. 7 
3544. PorTaBLe Pornts for use on Raitways, David Russell, Cornwall- 

road, Westbourne Park, London. 

3547. WATERPROOF PackING MatertaL, Martin Rourke, Newton Heath, 
near Manchester. 

3550. Removine Mup, &c., from the Grooves in the Rams of TRaMWways, 
Thomas Craig, Glasgow, N.B. 

3551. Seraratine Merats from their Ores, Frederick John King, Bishops- 
gate-avenue, London. 

3555. Lavatory Basins, Benjamin Finch, High Holborn, London.—15th 
October, 1874. 

ag ze Door Fastener, Thomas Scourfield, Mostyn-road, Bow, 

ondon, 

3565. Firrinc Masts and Spars on Boarp Sup, William Southwood, 
_Guildford-street, Russell-square, London. —1l6th October, 1874. 

3566. Fituina Botties, &c., John Reynolds and William Reynolds, St. 
Paul's-road, Camden Town, London. 

oe Sowers Kyitrep Fasrics, Joseph Alexandre Guivet, Troyes, 


ce, 
3580. Looms for Weavine, Thomas Fick d E > 

Blackburn.—17th October, 1874. ine maaan bien 
3587. NickeL Piatine, John Wm. Perkins, Arlington Lodge, Herne-hill- 


road, Brixton. 
a (Worents and Axes, Robert Pickin, Birmingham.—19th October, 
4. 
wet. Poameeae Pranororte Diarrorium, William Mead, Aston Walling- 
0 


3608. EXPResstxo O1.s from SEEDS, &c. edge -stree 
Kingston pon Hull , &c., George H , High t, 

3611. Reevtatine the Supeiy of Gas, &c., Philip Jacob - 
land-plase, London.—20th October, 1874." sepigeweces 

=, SreaM Enaines, James Scott Rawlings, Birmingham.—2lst October, 


4. 
3636. Dryinc Yarns, &c., Samuel Knowles, Tottington, near Bury, and 
James Kay, Bury. 
8637. Screw STEAM BarGE or VessEL, St. Claire John Byrne, Live 
8641. Rerractory or FIRe-ResistinG MATERIAL, Robert Reston 
G ‘ow, N.B. ane teas) oa 
8658. Direct-acrina MPS Parker Birmingham, and Phili 
Alfred Weston, Coalbrookdale.—23rd October, 1874. P e 





3668. Faprics made on the Levers or Twist Lace Macutnes, Robert 
Henry Steegmann and Edward Birkhead Steegmann, Nottingham.— 
24th October, 1874. 

3696. Breakine Stones, &c., George Burge, Victoria-street, London, and 
James Hall, Strood. 

3697. Musica, Boxes, William Robert Lake, Southampton-buildings, 
London.—A communication from Charles Pailla’ 

3698. Countina Apparatus, Manoel Antonio de Souza, Glasshouse-street, 
Regent-street, London. 

3700. Improvements in apparatus for Currinc Topacco, Manoel Antonio 
de Souza, Glasshouse-street, Regent-street, London. 

3702. BREADMAKING MacHINERY, Manoel Antonio de Souza, Glasshouse- 
street, Regent-street, London.—20th October, 1874. 

3723. Wasninc Macuine, Lewis Augustus Aspinwall, Chancery-lane, 
London. 

3731. Treatinc Matt, Thomas Stokes Cressey, Burton-on-Trent.—28th 
October, 1874. 

3854. Spinninc Macuinery, Thomas Mayor, Providence, Rhode Island, 
U.8.—Partly a communication from George Chatterton.—7th November, 
1874. 


874. 

3046. Preservinc AnimaL and VeGeTaBLe Susstances, John Garrett 
Tongue, Southampton-buildings, Chancery-lane, London. —A communi- 
cation from Edouard Vincent Jules Laurent Gorges.—l7th November, 
1874. 

4092. CoLtLectinc and Tursixe Hay and Lo Straw, James William 
Wagstaff, Moor, near Pershore.—28th November, 1874. 

4198. DeriLatinc Hipes or Skins, Edwin Conyers, Headingley, near 
Leeds, and Joseph Pullein, Kirkstall, near Leeds.—7th December, 1874 
4211. Fastenines for Doors, Montague Davenport, Leadenhall-street, 

London. —8th December, 1874. 

4267. Taxnine Skins and Hives, Joseph Lambert de Montoison, Thurloe- 
square, London.—11th December, 1874. 

4291. Manuracturine Cuiorine, &c., Frank Wirth, Frankfort-on-the- 
Maine, Germany.—A communication from Robert Hasenclever.—1l2th 
December, i874. 

4295. WaTerrroorine Leatuer, &c., Matthew Bird, Limehouse, London. 

14th December, 1874. 

4425. Spring Sarery Vatves, William Caldwell, Manhattan Villa, 
Summerside-place, Leith, N.B.—23rd December, 1874. 

3. Draizuine, Borie, or Currinc Rock, &c., William Lloyd Wise, 
Chandos-chambers, Adelphi, London. —A communication from M. Claude 
Levet.—l«t January, 1875. 

114. Cookine Stov Alfred Savill Tomkins, Ladbroke-square, London. — 
12th January, 187! 

156. Cocks or Vatves, Samuel Henry Johnseon, Lea Bank Works, Strat- 
ford. —14th January, 1875. 

177. Unrarrep Nuts for Screw Borts, Benjamin Marsden, Manchester.— 
16th Janvary, 1875. 

184. Gas, George Waller, Phoenix Engineering Works, Holland-strect, 
Southwark, Surrey. 

185. Hanarnc WALL Paper, William Robert Lake, Southampton-buildings, 
London.—A communication from Robert Bustin. 18th Jenwary, 1875 

221. Drivinc Banxv, John Carter Ramsden, Smith House, Lightcliffe 

225. Stretcainec Boots and Suors, Alfred Henry Cramp, Southampton- 
buildings, London. --20th January, 1875. 

250. Sizine and Dressinc Macuines, &c., William Lancaster, Accrington. 

22nd Jenvary, 1 

263. Pane Iron, Richard Hellyer Manning, St. George’s-road, Maryle- 
bone, London.—23rd Janvary, 1875 

305. PORTABLE Sueps or Tents, Martin Speyer, Manchester. 

317. Hor Water Aprraratus, Henry Ormson, Stanley Bridge, Chelsea, 
London. —27th Jonuvary, 1875. 

336. ELcecrric TeLecraru Apparatus for Train SiGNatuina, &c., Richard 
Robert Harper, Salisbury-street, Adelphi, London. —2s8th Janeatry, 1875 

341. CorruGATED WrovuGut Iron Piates for Bripors, &c., Joseph West- 
wood and Robert Baillie, London-yard, Poplar, London 

350. Sewinc Macuines, Emanuel Shepherd, Fred Rothwell, James 

Edward Hough, and Tom Rothwell, Oldham, and John McNay 

Rimington, Newcastle-upon-Tyne. —2th January, 1875. 

3. Ruxsers for Umprecias, Charles Harrison, St. George’s-road, South- 

ey. — 30th Jonuary, 1875. 

NG Macuines, &c., James Moore Clements, Birmingham 

q Stream Enoines, Henry Hughes, Leicester.—1lst February, 1875. 

380. OBTAINI Motive Power, John Feather Wilkinson, Leeds.—2ed 
February, 1 

391. Courting and Workinc Continvous Rattway Brakes, Thomas 
Temple, Newcastle-upon-Tyne. 

397. EMBROIDERING or ORNAMENTING TEXTILE or other Fasrics, Thomas 
Hutchinson and George Guy Humphries, Creed-lane, London.—ird 
February, 1875. 

414. Workine Rattway S1enas, Samuel Cottrill, Salford. 

418. Srorrers for Borries containing Agratep Waters, John Wads- 
worth, St. Ives.—4th February, 1875. 

441. Propucinc Execrric Licnut, Stephan 
London. 

446. Brakes, William Henry Stokes, Birmingham. 

447. Vinecar, Rothwell Pounsett, Milton House, Lindfield.—5th Febrvary, 
1875. 

449. Gatvanic Batreries, Edward Tyer, Old-street, Finsbury, London 

462. Acruatinec Rau.way Ports and Sienaus, Francis William Webb, 
Crowe.—6th February, 1875. 

558. Fivrer, John Outerson and Andrew QOuterson, Windsor Locks, 
Hartford, Connecticut, U.S.—1l6th February, 1875. 
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Alexandrovitch Kosloff, 


All peewee having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such applications 
at the office of the Commissioners of Patents within twenty-ond days of 
its date. 
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20th February, i876, 
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2422, 8d.; 2526, 10d.; 2429, 38.; 2432, Gd; 2433, 4d.; 2434, 10d.; 2437, 6d.; 
2439, 4d.; 2440, 1s. 4d.; 2442, 10d.; 2444, d4d.; 2445, 4d.; 2446, 4d.; 2449, 

; 2450, 44.; 2451, 4d.; 2452, 4d.; 2453, 4d.; 2454, 4d.; 2455, 4d.; 2456, 
«1 2457, 4d.; 2458, 4d.; 2459, 10d.; 2461, 4d.; 2462, 8d.; 2463, 4d.; 2467, 
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4d.; 2494, 4d.; 2499, 4d.; 2500, 4d.; 2504, 4d.; 2505, 64.; 2506, 4d.; 2509, 
4d.; 2611, 4d.; 2517, 10d.; 2519, 4d.; 2520, 6d.; 2796, 10d.; 3558, 10d. 





*,” Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding Is. must be 
remitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty's Patent-office, South- 
ampton-buildings, Chancery-lane, London. 





ABSTRACTS OF SPECIFICATIONS. 


. CLeaxina Rotary Screens, H. Brinsmead, Ipswich.—Dated Tth 
August, 1874. 

The inventor claims the using of thin metal plates which revolve 
against the screen and insert themselves between the wires of the screen, 
and the employment of a spring in a tube to which the metal plates are 
attached w rich is contracted or expanded by the adjustment of the 
screen carrying the thin metal plates with it, thereby keeping them 
always in their place between the wires of the screen whether the screen 
wires arv set closer or further apart. The inventor claims the shifting of 
the cleaner bodily by the width of one coil in every revolution of the 
screen by the disc and cams at each end of the screen. 

2710. Coke Ovens AND FURNACES WHEREBY THE Hear 18 UTLISED FOR THE 
Dryine or Sewaae, 8. Bennett, Dalston, —Dated 5th August, 1874. 

The feature of novelty of this invention consists in drying sewage or 
other matters containing moisture in a receptacle, the bottom of which 
is made of gypsum or other suitable absorbent placed on tiles heated by 
flues, through which the heat from coke ovens or furnaces is caused to 
yxuss, 

2718. Treatine SaccnaRine So.vutions, J. H. Johnson, Lincoln's-inn-felds, 
—A communication srom L, Marot, aris. —Dated 5th August, 1874. 

The essential feature of this invention consists in raising the saccharine 
solution to a boiling temperature, and then adding thereto or bringing 
the same in admixture in another vessel with a solution of lime or baryta, 
and then adding an alkali, either soda, potash, or ammonia, the same being 
by preference tree from carbonates. 

2714. Srrino Marrresses AnD Bepsteaps, W. Welch, Salford. 
Augquat, 1874. 

The feature of novelty in this invention consists, First, in constructing 
a spring mattress with a central depression spring, from which a series of 
extension springs connected together by wire links radiate in all diree- 
tions to the sides and ends of the framework, where they are secured. 
Secondly, to a novel method of strengthening the framework of bedsteads 
and spring mattresses ; and Thirdly, to a novel construction of spiral 
ext 1 spring and central depression spring. 

2715. Apvertisina, A. Smethurst, Manchester.—Doted 5th August, 1874. 

This improvement consists in advertising by means of samples and 
models, so that the public can both see and feel the articles advertised. 
The apparatus consists of a tablet surrounded by a frame ; the tablet con- 


Dated Sth 














tains recesses for samples, which are labelled with the name and address 

of the advertiser. The tablets are placed in hotels, railway stations, or 

other places to which the public has access. 

2716. Toor ror Bortne, TurNinG, anD Kry-pep Groovin, M. Atock, 
Dublin. —Dated 5th August, 1874 

The machine or tool consists of a centre standard supporting two face 
plates, and two beds supporting the loose headstocks and slide rests. One 
of the movable headstocks is mounted on a slide, and can be moved 
laterally for the convenience of putting in and taking out work. The 
circular cutters for cutting key-beds are supported in the slide rests, and 
driven by worms and wheels. 

2717. Icteminatine Compass Carps, Clock Diats, Gavors, &c., G. 
Hoarltine, Southampton-buildings, London.—A communication from H. 
0. Coox, Brooklyn, U.S.—Dated Sth August, 1874. . 

The object of this invention is to apply the luminous effect of the trans- 
mission of electricity through rarefied gases to the illumination of compass 
cards and toother similar purposes. The said invention consists in com- 
bining with the object to be illuminated a transparent tube that has 
been partially exhausted, and in the opposite ends of which are hermeti- 
cally sealed the ends of the metallic conductors from an induction coil and 
battery 
2718. Bexpino Mevat Pcates axp Bars, R. Robinson, Preston. —Dated 

5th Auquat, 1874. 

This invention relates to that class of machines for bending metal 
plates or bars of iron or other metal, in which the plate or bar to be bent 
is passed between three rollers working in a position parallel to each other, 
the proximity of one of the said rollers relatively to the other two deter- 
mining the amount of curve to be produced. One object of this invention 
is to provide an expeditious means for effecting the withdrawal of a tube 
or hoop from the top roller of machines of the class referred to, in such « 
manner that the constructive parts of the machine shall not require dis- 
turbing during the operation. A second part of this invention has for 
its object an improved method of imparting motion to the two screws, by 
which the back roller of a plate-bending machine is raised and lowered, 
it being an essential requisite that provision should be had for raising 
or lowering either of the two ends of a back roller separately, or, as is 
frequently required, for operating them simultaneously 
2719. Umerecias, W. RK. Lek, Southampton-buildings, London.— A com- 

munication Jrom C. A, Thompson, Bast New York.—Deted 5th August, 
Is74. 

This invention consists, First, in an improved construction and arrange- 
ment of the catch and spring, and in the mode of connecting the catch 
with the staff when the cover is raised and lowered ; and, Secondly, in an 
improved device for guiding the runner, so as to cause the catch properly 
and with certainty to enter the slot provided in the staff to receive the 
same, 

2720. Arriyixnc Awninos To VenicLes AND STEAMBOATS, G. H. Smith, 
Finshury.— Dated Sth August, S74 

The awning is contained in a box which may serve asa back to the roof- 
seats, and affixed to a cover supported on telescopic standards, each 
half of the awning being rolled up on a bar or spring barrel when not in 
use. Gearing may be used to raise the standards before spreading the 
awning 
2775. Pristine Macurses, W. Bond, Preston. —Dated 12th Auvauat, 18T4 

The novelties of this machine are as follows :--Pirst, in separating 
sheets froma roll or web of paper. Secondly, in arranging type formes 
for both sides of a sheet of paper on one large cylinder The manner of 
inking the type being the same as at present. Thirdly, an arrangement 
of tapes and rollers by which a shect, after being printed on one side, is 
reversed and passed back to the printing cylinder and impressed on the 
other side. Fourthly and last, a more rapid and even delivery of printed 
sheets 
2778. Ovexinc Hermeticatty Searep Trxs on Canisters, &. P. Hard- 

castle, Bow Dated 12th Avast, 1874 

This invention has for its object the ready and safe opening of hermeti- 
cally sealed tins or canisters generally, and especially those containing 
articles of food in a preserved or condensed state. It consists én the 
employment of an adjustable cutter adapted to an operating lever working 
round a pivoting point which is struck inte the centre of the head of the 
tin to suit tins of different diameters. There are two modifications of 
the apparatus, one for cutting out the head or top of the tin and the other 
for cutting off the top of the tin, inclusive of the circular head thereof. 
2787. CentrirucaL Macnixes ror Treating Sucar, F. De Mornay, 

Weatmoreland-place, Bayswater, —Dated Vth August, W874 

The novelty of this invention consists in the facility of removing 
sugar from the centrifugal machines and dividing the ordinary cylinder 
into partitions, and in its retary movement the sugar is thrown inte 
boxes of a taper shape, and when full may be removed and others put in 
their places, so that the machine may be in constant motion, and great 
economy of time is the result. The wire gauze in this invention is also 
less liable to get out of repair; and should it do so, the box or sieve so 
out of repair may be removed and a new one substituted, and thus the 
machine is not stopped for repairs, and again, the sugar being left in the 
boxes to dry, comes out in shapes or moulds more suitable for comimercial 
purposes 
2807. Sucruvric Activ, A. F. De Hemptianne, Brussels 

1874. 

This invention describes the method of manufacturing and concentrat- 
ing sulphuric acid by reducing the size of the leaden chambers ordinarily 
employed, but increasing their surfaces by filling them with stoneware 
vessels, by sprinkling these vessels with the acid in process of manufac- 
ture ; also a modification of the Gay-Lussac tower for denitrification and 
concentration by superheated steam acting on porcelain vessels over which 
the acid is trickling, and kept away from contact with the walls of the 
chamber, 

2986. Heatixa anv Cookine Arpraratus, FE. K. Heaps, Burton Salon, 
and W. Wheatley, Brotherton.— Dated 1st September, 74 

This consists of a metal boiler having vertical chimneys or flues in same 
with provision from below for light from gas, oil, or There are 
tubes in boiler in communication with circulating tan Sometimes a 
coiled tube is placed in boiler as chimney, or it may be separate from 
boiler for water circulation, 

8388. Freezine Ice Cream, Cuvryinc, Beatixne Feas, &c., 
Southampton-buildings, Londov.—-A communication Jrom W. 
Saint Levis, U.S. Dated Srd February, U75 

This improvement consists of several hollow perforated frustrums of 
cones to serve as beaters mounted on a tube, which is united to a handle ; 
the cones are made interchangeable, The bottom of the treezer or churn 
is provided with a convex bottom to correspond in outline to the cones, 
and a portion of this improvement consists in the combination of the 
several parts of the apparatus. 

416. Sueanino Sueer, &. Choquette, San Frencisco.—Dated 4th February, 
1874. 

The First part of this invention consists of a novel device for holding 
and turning the sheep while it is being sheared ; this “ee oo by 
placing the body of the sheep upon an endless belt or bed, and securing 
the feet of the sheep in rotating clamps or stocks, so that the rotation of 
the stocks will cause the body of the sheep to turn upon the endless belt 
or table. The weight and movement of the body of the sheep causes the 
upper surface of the belt to travel towards the front of the machine and 
carry the sheared fleece with it. The Second part of this invention relates 
to improved sheep shearing implements, and the mechanism for operating 
them in combination with a rotating table arrangement; said shear 
operating mechanism being adjustable, automatic, and universal in its 
operation, the shears being moved and directed by the hand of the person 
attending the machine. 

422. Batancep Simpe Vatves, G. Haseltine, Southampton-buildings, 
London.—A communication from B. T. Smythe, New York.—Dated Ath 
February, 1874. 

This invention relates to improvements in balanced slide valves, and 
consists mainly in the combination with a slide valve proper of a 
peculiarly constructed balance or frame, which is adapted to rise vertically 
when steam is introduced into the chest, and press upon the upper side of 
the latter for the purpose of excluding the steam from the upper side of 
the valve, by which an excess of downward pressure is prevented and 
the valve is properly balanced in its movements. 

437. Exastic Boots ann Lasts, M. Benson, Southampton-buildings, 
London.—A comimaunication frou]. Fo Williams, Bristol, US.— Dated 
Sth Februcry, 1875. 

This improvement consists in making seamless rubber or elastic boots, 
and in the structure or form of the last for making the foot and leg of the 
boots thereon. 

2721. Morive Power, G. Rischmuller, San Francisco.—Dated 6th Auguat, 
1874. 


Dated 14th Auquat, 


M. Benson, 
Redhetir, 


This improved motive power consists of a wheel which is mounted in 
a suitable framework and entirely submerged under water. This wheel 
is provided with air-tight expansible and contractile buckets constructed 
similar to a bellows body, so that they may be inflated with air, or the air 
expelled and the bucket collapsed as required to produce the desired 
result, Suitable mechanism is provided for opening and closing and in- 
flating and exhausting the buckets at the proper points of the wheel's 
revolution to preserve a greater floatative power upon one side of the wheel 
than upon the other, so that the tendency of the inflated buckets to rise 
to the surface of the water will cause the wheel to rotate and keep it in 
motion. 
2723. Imperweasce Faprics on Hanornas ror Watts, F. Megny, Paris. 

—Dated 6th August, 1874. 

The object of this invention is a kind of decorative painting in 

imitation of wood, marble, &c, This painting is effected upon paper and 
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- be prepared with or without a lining of tin either in powder or in 
sheet. 


2725. Srore-Houses FoR PETROLEUM AND Spirits, 7. H. Gittins, Liver- 
pool.— Dated 6th August, 1874. 

The store-houses described in this provisional specification are con- 
structed entirely of concrete. Each block comprises a series of chambers 
or cells arranged side by side and roofed with concrete. The door 
into each chamber is placed at such a height that the chamber will con- 
tain the inflammable liquid in case of the fracture of the casks caused by 
fire or otherwise. 

. Dritursc or Bortna Rocks, W. Tregay, Redruth.—Dated 6th 
Auquat, 1874. 

The invention consists mainly in the employment of a bore rod having 
a plain exterior without an end to end screw, which can be rapidly run 
fn and out by hand without any complicated machinery, and changed 
or lengthened as the boring progresses by screwing on additional pieces 
at the rear end. It also relates to the general urrangement of the 
machinery. 

2729. Fisn-nooxs, A. V. Newton, Chaacery-lane.—A communication From 
W. J. Court, J. C. Barton, and R. H. Alexander, Brooklyn.—Dated 6th 
August, 1874. 

This vention relates to the manufacture of fish hooks of various kinds 
including back ring hooks, side ring hooks, and flat head hooks, and _ it 
consists in various novel combinations of devices whereby said articles 
are produced in a rapid and most perfect manner by or from a coil or 
continuous supply of wire, 

2731. Srrercuine Hat Bovies, J. Baton, Stockport.—Dated 7th August, 
1874. 


This invention is applicable to stretching the tips and brims of felt 
hat bodies, and one of the principal features of novelty in this apparatus 
is that the bodies are stretched whilst they are immersed in hot water 
2732. Asruartic Fanric ror Roortne, W. E. Gedge, Wellington-street, 

Strand.—A communication from C. Gawlfroy, fils, Beaucau ps-le-Viewx. 
—Dated 7th August, 1374. 

This asphaltic fabric is composed of a web of animal hair or flock steeped 
in a bath of yas tar, pressed between two cylinders to expel the excess of 
tar, then spread upon the ground and sprinkled with peat ashes, care 
being taken to make them enter the web which is allowed to dry a little 
again steeped ina bath similar to the first, then again pressed, spread out 
to thoroughly dry in the air, and finally, before being rolled up, it is 
sprinkled with fine river sand. The manner in which it is used for roofs 
is very important :—In applying the fabric as a roofing, the boards usually 
placed upon the rafters are dispensed with, the rafters are placed about a 
foot apart, and the fabric is at once nailedthereon. The rdges of the fabric 
are brought close together, and the joint is covered by laths which are 
afterwards coated with tar. Vegetable tar asphalt and analogous matters 
may be substituted in lieu of the gas tar, and jthe peat ashes be replaced 
by veyetable and other ashes, earth, or an equivalent. 

2733. Quittep Fasrics ror CoverinG STEAM Enoines, W. E. Gedge, 
Wellington-strect, Strand, Lovdon.—A communication from C. Gaudefroy, 
Jils, Beaucamps-le- Viewx,— Dated Tth August, 74. 

This quilted fabric is intended to abstract the objects and apparatus to 
which it is applied from the effects of the surrounding atmosphere. It is 
composed of two superposed layers of animal hair or flock between which 
is placed a thick thread or weft of the same material forming parallel lines 
extending across the fabric in its entire breadth. The whole is united by 
a double stitching with goat hair, the threads crossing each other 
between each of the thick threads or weft which they intersect at a right 
angle. 

2734. Loar Suaar, C. D. Abel, Southampton-huildings, Chancery-lane.—A 
communication from B. Langen, Cologne.—Dated 7th August, 1874. 

This invention consists in preparing loaf sugar by dissolving only a 
smnall portion of the sugar and mingling the same under the influence of 
heat with the crystals of sugar, whereupon the mass is charged into 
moulds, by preference in the form of segments of a cylindrical annulus, 
such as described in Hughes’ specification, No. 2456, of 1872. In order to 
produce the loaf sugar in form convenient for breaking up, the moulds 
are divided by thin plates laid in the direction of their drainage, so that 
when the sugar is then removed from the moulds it separates into 
slabs. 

2737. Looms ron WEAVING, D. Holstead, Moses Gate.—Dated th August, 

874. 

This invention relates to those descriptions of power looms in which there 
are rising and falling shuttle boxes at each end of the slay or batten, the 
looms being used for weaving double or single fabrics of various patterns 
or designs, such as carpets, quilts, checks, ginghams, and other figured 
fabrics ; and the invention consists in an improved arrangement and 
combination of mechanism for changing the position of the boxes. 

2738. Imrovep Stipe Vatves, 7. Browning, Commercial-road, White- 
chapel, and @. J. Scott, Bow Common-lane.—Dated 7th August, 1874. 

The feature of novelty of this invention consists in constructing an 
equilibrium slide valve by making the slide of two coupled pistons working 
in a small cylinder attached to the slide of the ordinary cylinder of an 
engine. The steam is made to enter the small cylinder at each end 
thereof, thus keeping a perfect and constant pressure on cach side of the 
slide, whatever may be its position in the cylinder. 

2739. Macuines ror CrusHinG Ores, T. Archer, jun., Gateshead-on-Tyne 

Dated Tth August, 1874. 

The machine is adapted for being worked either by manual labour or by 
steam power, and consists in working the lever which gives motion to 
the movable = by means of a cam formed with two rises on it, so as 
on each revolution of the cam shaft to give two thrusts to the jaw. 

2740. Busks ror Stays, H. A. Lyman, Cheapside, London, and R. Stokes, 
Bow. —Dated 7th Auguat, 1874. 

The invention consists in the use of additional steel bands by which the 
strength of the busk is materially increased without adding necessarliy 
to the weight, and by the use of which they are enabled to make busks of 
whalebone, horn, and other materials, which would not—when unassisted 
by the steel bands— be capable of resisting the strain to which they are 
liable to be subjected, and when combined with the steel bands will possess 

he requisite stiffness and elasticity. 

2742. Vatves ror Water or oTHER Liquips, I}. Payton, Shelgate-road, 
Survey.—Dated 7th August, 1874, 

This invention relates to valves of novel construction which are chiefly 
designed for automatically governing the delivery of water from water 
pipes or passages into cisterns or other receptacles for household purposes, 
but which are also applicable for arresting or permitting the flow of liquids 
in pipes or passages for any other purpose. 

2743. Suips’ Cors or Bertus, B. Haughton, Upper Norwood.—Dated 7th 
August, 1874. 

This invention consists in constructing and arranging passengers’ cots 
or berths and couches and hammocks on board sailing or steam vessels, 
so as to prevent or diminish the sea-sickness ordinarily caused by the 
motion of the vessel. According to this invention instead of making the 
berth a fixture, it is made in the form of a separate frame or cot which is so 
suspended and balanced as to intercept, not merely the oscillatory motions 
of the vessel, but also to intercept or counteract the sudden jerks caused 
by the rising and falling of the vessel in a sea-way, and also many other 
irregular and disagreeable movements, so as thereby to obviate the princi- 
pal cause of sea-sickness, 

2744. Snoorine Rockets, Harpoons, &c., J. Stephens, Fleet-street, London, 
—Duted 7th August, 1874. 

The apparatus consists of a stock, slider, spring, catches, and trigger, 
so arranged that rockets, harpoons, and other missiles can be discharged 
from the shoulder of a man. 

8746. beteg For VEHICLEs, J. H. Small, Buffalo, New York.—Dated 8th 
Auguat, 1874. . 

The said invention is designed to furnish a wheel which will run equally 
well on a railway or tramway and a common road. 

2746. Seraratine THE Hair on Woot From Skins, J. L. De Montoison, 
Thurloe-square, London.—Dated 8th August, 1874. 

The inventor separates the air or wool from skins by softening the 
fresh or dried skins with warm water, and then covering the flesh 
side of the skin with a pentasulphite composed of hydrosulphite of 
soda, sulphate of arsenic, green potass, hydrosulphate of barium, and 
hydrate of fresh lime, which penetrates the thickest of skins almost 
instantly. 

2747. Air Caviry Cars ayp Paps ror TRAVELLING, Mintna, &c., J. 
Reale, Southport, and F. Hurd, Walton, near Wakepleld.—Dated 8th 
August, 1874. . 

This invention consists in applying an air-tight cavity or compart- 
ment to caps and pads to be worn when travelling or at other times, 
to protect various parts of the person, also in the apparatus for filling 
the said air cavities by means of a portable air pump and prevent- 
ing the escape of the compressed air by an improved back-pressure 
valve. 

2749. Propuciye Heat, C. J. T. Hanssen, Copenhagen.—Dated 8th August, 
1874. 








Producing heat by burniag gases containing hydrogen in carbonic 
acid gas at a high temperature, with a small addition of air or oxygen. 
2760. Automatic Freep ror Sewine Macuines, G. @. de L. Byron, 

Chancery-lane, London.—A communication from G. Merrill, New York.— 
Dated 8th August, 1874. 

Automatic feed arrangement by means of pattern wheels, cams, rods, 
and levers connected to the feed bar. 

27651. Furi ror METALLURGICAL AND OTHER Purposrs, @. @. de L. Buren, 
Chancery-lane, London.—A communication from C. B. Lester, New York, 
—Dated 8th August, 1874. 

Desulphurising and dephosphorising coal or its refuse when placed in 








—" 


union with any other subst or 

solid hydrocarbon by the union of hydrog and car 

ee, when said substances are created chemically and mechani- 
cally. 

2752. Workinc, Forminc, ORNAMENTING, AND CuTTING GLAss, T. Hyatt, 
Gloucester-gardens, Hyde Park.—Dated 8th August, 1874. 

This invention relates to the manufacture of crimped and embossed or 
imprinted rolled sheet and plate glass for architectural and other uses ; 
to ornamenting the same; to new processes for subdividing sheet and 
plate glass whose surfaces cannot be cut with the diamond ; to preparing 
such surfaces on other cases so that they may be cut with the diamond ; 
to making rolled sheet and plate glass with an interior of wire-cloth or 
equivalent strengthening material; tothe manufacture of mosaic glass 
plates for illuminating and ornamental purposes from glass pencils and 
tesserae; to the employment of blown sm for the manufacture of 
illuminating gratings, sheets, plates, and surfaces ; to the employment of 
hollow reflecting glasses in the manufacture of illuminating gratings, 
sheets, plates, and surfaces, to the manufacture and application of glass 
plates and sheets as daylight reflectors; to the manufactuye and applica- 
tion of glass matched-plank or tongue and groove glass slabs; and to the 
manufacture and application of glass plates or planks set in metal frames 
with matched or tongue and groove sides, 

2753. Wixp Musica. Instruments, J. G. Tongue, Southampton-buildings, 
Chancery-lane.—A communication Jrom Madame Bessonnée F. Ridoux, 
Paris.—Dated 8th August, 1874. 

This invention relates to improvements in wind musical instruments 
arranged with pistons or valves. The First part of the improvements 
relates to a new art tof 7 and valves for the inlet and 
outlet of air in the system of pistons or valves employed, which arrange- 
ment renders instruments of this improved construction more sonorous, 
and thereby easier and softer to play upon, Another improvement relates 
to the disposition or regulation of the body of the cornet. 

2754. Harvesting Macuines, D. M. Osborne, New York.—Dated 8th 
August, 1874. 

This present invention further relates to improvementsin the rakes and 
rake operating mechanism, described in the specification of former letters 
patent, dated February 19th, a.p. 1872, No. 537. 

2755. Arparatus For PREVENTING DrowninG, W. R. Lake, Southampton- 
buildings, London.—A communicattion from F. Tryon, Brooklyn.—Dated 
8th August, 1874. : 

The said invention consists in the adaptation of inflated waterproof 
material, to be worn as sleeves on the arms, in such a manner as to preserve 
the buoyancy of the wearer, and to permit the free and effective use of 
the arms for swimming. 

2756. Consumption or Smoke, 7. Wrigley, Bury, G. Bradley, Islington, 
aul J. Matters, Bloomsbury.—Dated 10th August, 1874. 

The novelty of the invention consists, First, in closing the entrance for 
air to the ashpit whilst firing up, and until a bright fire has been obtained, 
during which the furnace is supplied with air through the door above the 
bars. Secondly, the novelty consists in a peculiar arrangement of dampers 
in connection with the bridge and ashpit door, the action of which directs 
the air whilst firing up and until a bright fire has been obtained into the 
fire through the bars and under the bridge into the flue, but when the fire 
has burnt up the furnace door will be closed and the ashpit door opened, 
the action of which simultaneously reverses the dampers of the bridge, so 
that the draught will be drawn from the ashpit through the bars and over 
the bridge in the ordinary manner. 

2757. Pristine Fasrics, W. Ireland, Buckhaven.—Dated th Auguste 
1874. 
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The feature of novelty which constitutes this invention is the arrange- 
ment and construction of the mechanism. 

2758. Morive Power Enaiye, J. P. Scott, Manchester.—A communication 
Srou J. Haag, Avgsburg.—Dated 10th August, 1874. 

This improved motive power engine may be worked by steam or water. 
The oscillating cylinder is provided with hollow trunnions, in which and 
in the bearings are ports for the ingress and egress of the steam or water ; 
the piston working in the cylinder is connected direct to the crank shaft ; 
a variable expansion gear may be applied. When these improved engines 
are used for pumping, the crank shaft is driven by steam or other power, 
and the piston becomes the plunger. 

2759. Fire-nars, J. S. McDougall, Manchester and London.—Dated 10th 
August, 1874. 

This invention consists in making the fire-bars, or sets of fire-bars, of 
greater length than the furnace or fireplace in which they are placed, the 
said bars being mounted on rollers in such a manner that they may be 
severally moved backwards and forwards on the said rollers, and the slag 
or clinker thereby loosened and dropped into the ashpit without the 
necessity of opening the door of the furnace or fireplace. 

2760. Rock Dritts, R. Hosking antl W. Brakewell, Dalton-in-Furness.— 
Dated 10th August, 1874. 

The cylinder is adjustable on bed plate by screw in connection with 
cylinder piston. The cylinder has piston 10d with two pistons ; between 
them there is an annular piston, forming the slide valve. There are no 
springs, ratchets, or tappets. The drill hole is made by continued blows. 
A particular kind of tool or chisel is described. 

2761. Governor ror Steam Enaines, W. R. Lake, Southampton-buildings, 
London.—A communication from M. Muchin, Riga.—Dated 10th August, 
1874. 

The operation of this invention is based upon the principle of inertia, 
that is to say, the principle by which bodies in motion tend to preserve 
their existing velocity. 

2762. Ixpia-RUBBER WASHER OR PackiNG Pieces, J. G. Ingram, Wilmer- 
gardens, Hoxton. —Dated 10th Auguat, 1874. 

For this purpose alternate layers of india-rubber and canvas, or other 
fabric, are wrapped around a mandril, thereby producing a tube which is 
then cut up, so as to produce washers or packing pieces of any desired 
thickness. 

2763. MAcHINERY FOR THE MANUFACTURE OF IcE, W. Mort, Fenchurch- 
atreet, London.-—A communication from E. D. Nichol and T. 8. Mort, 
Sydney.—Dated 10th August, 1874. 

This provisional specification describes an apparatus for making ice, and 
for the cooling of liquids, rooms, or spaces, When making ice it is frozen 
into thin flakes, and which are afterwards compressed into blocks, 

2764. Cuippinc Horses arp oTHER ANIMALS, M. J. B. Couhault, Paris, — 
Dated 10th August, 1874. 

This clip is distinguished from the various systems hitherte proposed 
by the action of the pressure plate, which in this case 1s fixed, and serves 
at the same time asa slide to guide the movable comb in its transverse 
to and fro movements. 

2765. Tramway Cars, J. H. Betteley and T. Sharer, 
10th Auquat, 1874. 

The features of novelty of this invention consist, First, in forming 
the brakes of tramway cars by tightening partly round a friction drum 
fixed on the axles a metallic band, one end ef which is attached underneath 
the car, and the other connected either with a cross lever actuated by 
chains wound round small drums placed at each end of the car, or with a 
chain to which is attached a sheave, round which passes a chain, which 
after going round a second sheave may be wound round a drum at each 
end of the car. Secondly, in connecting the platform to the car by means 
of hinges, in order that the said platforms may be turned up against the 
car on the driving side. The ladders on each side of the doors are hinged 
at the top, and furnished with hooks or other suitable mechanical arrange- 
ment 80 as to a the platorm when this is let down. Thirdly, in 
making the axle boxes movable in slides connecting the axles by means 
of a bar or bars, or by springs, the object of which is to give more facility 
for describing curves. 

2766. Drvyino TextTite Fasrics, J. Stott, Wardle, and J. Barker, Tod- 
morden.—Dated 10th August, 1874. 

They employ two frames furnished with “ tenter-hooks,” upon which 
the pieces are to be hooked by their lists or oy These | ain are 
mounted on screw shafts, and so arranged that by turning the screwed 
shafts the frames can be moved nearer to or farther from each other. 
The said frames are covered with a non-conductor of heat, and thus form 
two sides of a chamber, the other four sides of which chamber are 
formed by the fabric to be dried. An aperture is provided for the intro- 
duetion of hot air by means of afan or otherwise. For mounting or 
hooking the fabric upon the hooks, they use a cylindrical brush capable of 
revolving and also of moving laterally upon a rail, and of being pressed 
against the hooks by a spring, the lateral movement being effected either 
by hand or by an endless belt or cord. 

2767. EmpROIDERING APPARATUS FoR SEWING Macutnes, A. V. Newton, 
Chancery-lane, London.—A comuunication from G. M. Ramsay, New 
York.—Dated 10th August, 1874. 

The object of this invention is to interlock a heavy embroidering thread 
with the sewing thread of a sewing machine in poet f a manner as to pro- 
duce embroidery on the upper side of the fabric. 

2768. Reapinc anp Binpinc Macuines, H. Earl, Melbourne, Derby.— 
Dated 11th August, 1874 

The inventor constructs the finger bar of angle iron, and traverses the 
cutter bar by a pitman attached to it and to one end of a rocking lever, 
the opposite end of which is attached to a crank rod and wheel, operated 
by an intermediate wheel, driven by the main carrying wheel ; there are 
two platforms and rollers and carrying bands, to convey the cut corn on 
to the upper platform, upon which the sheaf is bound as the hine 
travels ; the machine is carried by a smaller wheel in addition? to the 
main carrying wheel. 

2769. Brvriine THE Evers or Carppoarp, L. A. Lenégre, Paris.—A 
communication from A. Durr, Paris.—Dated 1lih August, 1874. 

This improved machine is constructed of two rectangular frames, 2 


London.—Dated 








movable plate and a stand or framing screwed or united toa tie piece 
the two frames are hinged together and are ted on the bl 
plate, which is provided with three sliding T pieces or squares, An 
arrangement of an arbor and hooks is provided for fixing the card- 
board. The upper frame has two brass plates forming a groove in which 
the plane works ; the lower frame has aiso a brass plate on which the 
plane slides. The plane iron is adjustable, and varies according to the 
bevel required. For cutting bevels in countersunk parts, the plane iron 
is triangular and is driven into the cardboard by means of a spring. The 
stroke of the plane is regulated by a stop. 

2770. PRESERVING ANIMAL AND VEGETABLE SupstTances, J/, A. Dufrené, 
Paris.—A communication from C. Tellier, Autewil.—Dated llth August, 
1874. 

The substances to be preserved are dried in a suitably isolated enclosed 
structure at a temperature varying from 28 deg. to 38 deg. Fah., so as to 
remove from 1 to 25 per cent. of water. The said desiccation is effected 
by causing dry cold air to circulate over the substances. The air may be 
cooled by known means, but preferably by means of an apparatus con- 
sisting of a series of chambers in which a cooled uncongealable liquid is 
made to circulate, or the cooled uncongealable liquid may be injected into 
the current of air to be cooled. The desiccating property of the air may 
be increased by causing it to pass over dry chloride of calcium or other 

agent absorbing moisture readily. 

2771. Trave tine Ovens, RK. Parker, Preston.--Dated 1th August, 1874. 

This invention consists principally in substituting wire rope for the 
heavy and expensive chain usually employed; and in rendering the 
tension self-regulating, whereby great economy is achieved both in first 
cost and in subsequent wear and tear. 

2772. Cuais, Cuarn-casies, Links ror Rattway-coupiines, &e., R. 
Gray, Southampton - buildings, and F. B. Taylor, Westbourne - grove, 
London. —A communication srom J. Selden, Brie. —Dated th August, 
1874. 

This said invention relates to machinery for manufacturing chains, 
chain cables, coupling links, and other like articles The First part of the 
said invention consists in the combination of a former or finger, two 
clamps, a ram, and friction rollers ; in the employment of concave dies, 
in the construction and arrangement of a reciprocating yoke and sectors, 
a circular frame, and adjusting screw ; in the employment of a recipro- 
cating finger bar hollowed out on its under side for the passage of the 
blank bars, and provided with a former upon its end, and in the arrange- 
ment of shears on the reciprocating stirrup and vibrating sector. The 
remainder of the said invention relates to various modifications of the 
above 
2773. CenrrirucaL Macuines or Hypro- Extractors, H. Miiller, 

Dusseldorys.— Dated 11th August, 1874. 

According to this invention the sugar or other matter to be treated is 
fed into the machine in a continuous stream, and after the moisture has 
been extracted is caused to pass up a spirally inclined plane, and 
deposited on a table from which it is gathered into a receptacle provided 
for the purpose. 

2774. Weavine Crrcutar Faprics, 7. J. Sinith, Fleet-street, London.—A 
communication from C. and A. Poron, Troyes.—Dated 12th August, 1874. 

This relates to circular looms with self-acting needles in which coloured 
threads to form stripes can be thrown into action by cam plates on a 
chain being caused to come in contact with the needle carriers as the 
working proceeds. 

2776. Apministertne Varour Barus, I. A. Du frend, Paris. 
cation Trom C. Decaux, Tours.— Dated 12th August, Us74. 

This apparatus consists of a zinc cover which is placed over the bed and 
covers the invalid, whose head only passes out through a hole made in a 
waterproof cloth closing in the apparatus. This chamber or enclosure is 
provided with a pipe or chimney for the escape of steam, and encluses a 
tube perforated with holes for receiving the vapour produced in an appa- 
ratus placed at the foot of the bed. This apparatus consists of a tin or 
other metal box containing water, and is heated by a spirit lamp. 

2777. Courtine Ramway CarriaGes, C. Axon, Poulton, aad A. Bullough, 
Blackburn.—Dated 12th August, 1874. 

This invention consists in coupling railway carriages by two diagonal 
shackles or links with hooks, which can be coupled or uncoupled from 
the outside of the buffers, these shackles extend from the buffer beam or 
end frame of one carriage to the corresponding part of the adjacent car- 
riage, and they cross each other so that when the carriages are coupled to 
form a train the pull has a tendency to hold the carriages together, there- 
by preventing the carriages leaving the rails. 

2779. Svoves, EB. Sykes, Masborough, Yorkshivre.—Dated 12th August, 1874 

This invention is applicable to heating stoves and cooking ranges, and 
consists in arranging air flues distinct from the smoke flues so that air is 
admitted into the latter at the points where it is required to complete 
the combustion of the smoke. In cooking ranges the air-flues are made 
at the sides and back of the fireplace and open into the smoke flues near 
the points where the latter leave the fire. A door is arranged so as to 
fall or be drawn forward when the hot plate is closed and to be ge 
back and opened when the hot plate is thrown back, so as to form an 
open fire, 

2780. Artiriciat Ivory, B. S. Cohen, Great Prescot-street, Goodman's-telds, 
London.—Dated 12th August, 1874. 

This provisional specification describes boiling ivory dust in water and 
mixing with it fuller’s-earth. The mixture is then compressed. 

2781. Stream Enorne Lusricators, J. Lumb and 8. Bottomley, Hudders 
jield.—Dated 12th August, 1874. 

The oil or grease is supplied by a cup and tap to a chamber, receptacle, 
or receiver, attached to the cylinder cover in the usual manner ; but in- 
stead of employing an ordinary valve or tap actuated by the attendant 
for supplying the lubricant, they make use of a tap having a series of 
cavities or recesses cut or formed partly through or into the spindle or 
plug. On the projecting end of the spindle is fixed a ratchet-wheel, and 
a lever and catch is hinged to said spindle, said catch engaging with the 
ratchet, and the said lever is connected with one or other of the moving 
parts of the engine in such manner as to obtain reciprocatory motion to 
turn the spindle and supply the requisite amount of lubricant to the 
cylinder by means of the cavities or recesses formed in the spindle or 
plug. 

2782. Raisinc SUNKEN, AND FOR REMOVING STRANDED SHIPS OR VESSELS, 
W. Darley, Deptford.—Dated 12th August, 1874. 

The apparatus employed In carrying out this invention consists of iron 
pontoons built of sufficient strength to bear heavy strains, formed inter- 
nally with an air vessel or vessels of sufficient buoyancy to sustain the 
whole weight of the pontoon on the remaining portion being filled with 
water. The lifting chains are attached to the head of the bilge of those 
for lifting ships, or in other convenient parts, and secured by a 
or other mechanical contrivances for adjusting or letting go with facilit, 
The pontoons employed in accordance with this invention may be made 
in varied forms, as found most convenient for the various operations of 
ship raising, raising heavy weights, and for the performance of submarine 
engineering works of every description, and by which a vast amount of 
time and expense may be saved, and valuable operations performed other- 
wise impracticable with the systeras now in use. The pontoons are fitted 
with suitable pipes and valves for clearing the water, either by air or other 
pumps, as may be found most convenient according to varying circum- 
stances, 

2784. Beaters aND BEATER PLaTes FOR THRASHING MACHINES, J. 
Goucher, Worksop.—Dated 12th August, 1874. 

Making the non-working side of the beating projection of a beater or 
beater-plate in one concave curve form or one inclined straight line 
throughout. 

2785. Comns, M. Dittenhoefer, St. Denis, near Paris.—Dated 12th August, 
1874. 

This invention consists in corrugating the teeth of a hair comb trans- 
versely of the length, which sorrugations will increase the frictional 
contact between the hair and the comb teeth. 

2786. ConcreTE FLoors anv Roors, A. Payne, Storey's Gate, St. Janes’ 
Park, London.—Dated 12th August, 1874. 

This invention consists in dividing the floor space into angular (gene- 
rally rectangular) compartments, providing supports at the corners of the 
compartments, and to dispose the plastic concrete in vaults, groins, or for 
vaulting, so as to throw the whole as much as possible into a state of 
compression somewhat after the manner of flat vaulting in stone or brick, 
except that the concrete affords the opportunity of bringing the whole to 
a flat surface on the top in one monolithic mass, and to dispose of the 
under surface in straight instead of curved lines if desired. 

2789. Looms ror WEAVING Narrow Faprics, M. Pearson, Little Horton, 
Bradford.—Dated 13th August, 1874. 

The improvements relate to what are called ribbon looms, and es lly 
to those with stationary races for the shuttles, the carrying the 
reeds alone being movable for the beat up, and the object of the invention 
is from these parts yielding during part of their motion to prevent 
trapping of the shuttle in the shed and yet be rigid at the instant of beat 
up when the shuttles have pony traversed. Also to the application of 
weft fingers to such and other ribbon looms to stop the motions thereof 
when any weft breaks or fails, or any shuttle does not properly traverse. 
The shuttles are formed to support their bobbins behind the line of the 
battens so that the bobbins may be larger by traversing in the deep 
of the shed, and these parts of the shuttles are inclined to their ends to 
facilitate the movement of the separate reeds during the movements of 
the shuttles. i 
2795. Motive Power, J. H. Johnson, Lincoln’s-inn-fields.—A communi- 

cation from C. C. Woolcott and W. W. W. Wood, Washington, U.S.— 
Dated 13th August, 1874. 

This invention consists in the mode of generating a motive power gas 

by subjecting carbonic acid gas and hydrogen gas to the action of heat, as 
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by the electric spark, in closed vessels ; and in the application of such 

gas to operate pistons and rods in connection with a cranked shaft as in 

the ordinary steam engine by an arrangement of cylinders in combination 
with a valve chest and with suitable valves and mechanism. 

2799. Liquip Extract or Meat, &. 7. Dighy, C. Gandy, W. Foye, jun., 
aad B. B. A. James, Liverpool.—Partly a communication from J. J. 
Livesey, Montreal.—Dated Lith August, 1874. 

The features of novelty which constitute this invention consist of an 
unproved tonic preparation of liquid extract of beef or meat, the ingre- 
dients of which are wine or other alcoholic liquor, glycerine, and extract 
of beef or meat (which may be prepared in manner similar to the Liebig 
system), syrup, quinine, or tincture of Peruvian bark, flavouring con- 
sisting of nutmegs, cloves, cinnamon, or other suitable spices. 

2802. OsTaininc Ammonia FROM Waste Propucts, M. Henry, Fleet- 
street, London.—A communication from J. A. F. Lair, Paris.—Dated 13th 
Auguat, 1874. 

This invention is especially applicable for treating waste products, the 
refuse heat and deposits being utilised and offensive smells removed ; 
pumps, heaters, and separating vessels are combined with the distilling 
column into which the liquid whence the ammonia to be extracted is 
driven, after passing through tubular heaters heated by the freed liquid 
from the distilling column. Steam and lime white are introduced into 
the distilling column, the liquid from which passes into a separator fitted 
with an internal tube, at the bottom of which the deposits are left ; the 
ammoniacal vapours pass into the sulphuric acid vessels through tubes 
heated by steam pipes. ‘Po prevent offensive vapours the gases are carried 
under the generator furnace. The pumps are regulated so as to feed the 
liquid and lime white in proper portions. 

2803. Srixyinc anp Twistinc Macninery, S. EB. Asquith and F. A, 
Greenwood, Leeds. -Dated 13th Auguat, 1874. 

The invention consists, First, in mechanism for applying to the twisters 
forming the subject of our former letters patent, No. 1000, 1872, to facili- 
tate the mending of either of the rovings without stopping the rest ; and 
Secondly, toa means of regulating the drag for all the »~pindles simul- 
taneously in what are known as ring and traveller throstle frames. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


A FAIR number of inquiries were made by iron merchants to- 
day—Thursday—on ’Change in Birmingham, but the upshot gene- 
rally seemed to be that ironmasters’ quotations were too high for 
most descriptions of finished iron. The transactions were therefore 
confined in quite as strict a degree as last week to meet pressing 
requirements. The offers were not restricted to local buyers ; they 
came likewise (by telegram) from Liverpool and elsewhere. Offers 
which makers pronounced “‘ ridiculous ” were tendered, such, for in- 
stance, as £13for doubles, deliveredin Liverpool. Itneeded but little 
reflection on the part of ironmasters to determine what to do with such 
proposals, Sheets are in steady, though in less active demand than 
recently. Consumers are favoured when any offers for singles 
under £12are accepted. At £12, however, specifications may 
readily placed. Nevertheless good branded singles cannot be got 
at less than £12 10s. Firms who hold an established position as 
the makers of plates, reported themselves to be well occupied, and 
their price is still £12 10s. for boiler plates. Some acceptable 
orders for best cable iron have come to hand during the week, and 
nail rods and hoopsare in slightly better request. Tube strip aud 
angle bars, and girder and flitch plates, are less inquired for. In 
angles and long narrow plates for constructive purposes, we are 
here experiencing the competition of the North of England and 
of Belgium. 

The actual amount of business being done at the finished iron 
establishments this week has been scarcely any change upon last 
week. Perhaps in the majority of cases on time has been run. 
Instances are not, however, wanting in which one turn more has 
been done this than last week. 

The profits now being realised by the bulk of the finishediron firms 
are so small that certain of them are adopting rigorous measures 
to reduce their expenses. It is found that money can be saved by 
altogether closing, it may be, some forges, or by keeping only portions 
of the works going. Taking action upon this condition of things, 
Messrs. G. B. Thorneycroft and Co., of Wolverhampton, will on 
Saturday close two or three forges on what is locally termed the 
“new side” of their Shrubbery Works ; and Messrs. Groucutt and 
Sons, of Bilston, are likewise concentrating their forge operations. 
The result upon the labour market will be to throw many puddlers 
altogether out of employment ; but the majority of those displaced 
will be provided with some kind of work until the demand for 
finished iron has so far improved that it will be profitable to re-start 
the furnaces which are now being laid off. 

Pigs of nearly all qualities from nearly all the districts which 
produce this class of iron were plentiful to-day. One agent, how- 
ever, reported himself unable to make new deliveries because of 
the difficulty of getting coke from South Wales. Prices were a 
shade stiffer, owing to the slightly hardening tendency of quota- 
tions on ‘Change in Middlesbrough on Tuesday. 

Coal is jeryny and easy for all but the best household samples. 

The lockout in the Southern Principality occasions a pressing 
demand to be kept up by the Great Western Railway Company at 
certain of the Cannock Chase collieries, whence for that company 
long trains of well-laden trucks are frequently despatched. 

Some Sandwell Park Colliery new shares, £10 paid up, changed 
hands on Monday at £33}. 

Local ironmasters and others have purchased the Bullocks Farm 
Colliery estate of 116 acres, whose value has been greatly aug- 
mented by the Sandwell discoveries, and they are bringing it out 
as a limited liability concern. 

Trial borings for coal have been commenced in the neighbourhood 
of Meritt’s Hall, Wednesfield, near Wolverhampton. 

There is a squabble amongst certain officials and members of 
the National Ironworkers’ Association. The allegations and re- 
criminations have been followed by what is termed a mass meeting 
of ironworkers, which was held on Monday at West Bromwich. 
During the proceedings it transpired that the average rate of 
puddling during the last twenty years was 8s. 44d. per ton, that 
in South Staffordshire and East [Worcestershire there are 2160 
puddling furnaces, finding employment for 4320 puddlers, and 
that if these men, working half time, produced 3 tons a week each, 
it would make an aggregate weekly production of 12,960 tons. 
Upon this, the wages scale was said to have given the men since 
June, 1872, £252,882 in excess of what they would have received 
had what is known as Vaughan’s scheme, having 9s. 6d. per ton as 
the maximum rate, been accepted ; while the tonnage men had 
reaped a corr ling advantage. If the same method of calcu- 
lation was applied to full time, the excess would be something 
like a million sterling. It was claimed by one of the union agents, 
that he had saved the tonnage men from £100,000 to ; 
during the last year, by his success in getting his rather than 
Vaughan’s scheme adopted by the Board of Conciliation for the 
finished-iron trade of this district. These facts seemed to approve 
themselves to the meeting, who expressed confidence in their 
represensatives at the board, and reappointed them. 

le throughout the miscellaneous branches in Birmingham 
and the district is, if changed at all, a little quieter ; but it retains 
steadiness. The home demand exhibits a slightly unfavourable 
alteration, Export business likewise is scarcely so good as it was 
a short time back, Canada is taking not nearly so much as she 
generally does at this season, and the bulk of the Cape trade does 
not indicate any approach to activity. Australia and New Zealand, 
however, are forwarding satisfactory indents, and our ti 
with India, West India, and Cuba show a degree of healthiness. 
Less is being done with Central and South America, and the con- 
tinental trade generally is depressed, though jifications of 
moderate extent are being received from Spain and Russia. The 
galvanised iron roofing manufacturers are fairly engaged. e 
machine and engineering trades lack the animation usual at this 
season, attributable in the main to the great cost of production, 
Marine ironwork manufacturers have no reason to complain, and 
the light ivonfounders, being fully engaged, firmly maintain their 
prices. The labour dispute at the leading tube concerns at Wei- 











nesbury continues. Edge tools are moderately inquired after, but 
new orders are not so rapidly forthcoming as heretofore. Picks 
and digging forks of cast steel are quoted 5 per cent. lower, and 
the same reduction is notified in the price of pin mauls, marling- 
spikes, caulking irons, connecting links, D shackles, boat hooks, 
and other descriptions of fishing tackle. Railway fastenings and 
kindred ironwork are in improved request ; so also are cut nails, 
the prices of which are slightly advanced, because chiefly of wages 
concessions, Both iron plate and tinplate workers are doing a 
fair trade, and the lock industry remains in a brisk state, Curry- 
combs have been slightly reduced. There is a quieter demand for 
cabinet, brassfoundry, and copper wares, owing to the raw material 
displaying signs of weakness. 

Messrs. Gearing Brothers, bedstead makers, Moseley-street, 
Birmingham, met their creditors on Tuesday. The accounts showed, 
total debts £7679, and total assets £2628. The creditors accepted 
a composition of 10s. in the pound, to be paid in four equal instal- 
ments extending over twenty months, secured by Henry Gearing 
the elder, of Stetchford. 

At arecent ordinary general meeting of the Birmingham Wagon 
Company, Limited, the balance of the revenue account, including 
a sum of £7274 brought forward from last year, was stated to be 
£14,778, and deducting the interim dividend of 10 per cent. per 
annum on the ordinary capital, and fixed charges paid in August 
last, a balance of £32,040 remained to be appropriated in the pay- 
ment of the dividend and for the depreciation of buildings and 
machinery, £5393 to the reserve and depreciation fund, and £6891 
to the credit of the revenue of the current year. Shareholders 
who bought at par are now getting 15 per cent. on their investments 
in this concern. 

The annual meeting of the Birmingham and Midland Counties 
Val de Travers Paving Company, Limited, was held on Monday. 
The directors, in their report, stated the gross profits realised 


important cases they still maintain an attitude of resistance. The 
whole of the ten furnaces at the Clarence Works—Messrs. Bell 
Brothers—have been damped down in consequence of the refusal 
of the men to accept the reduction, and this action has involved 
a stopy of the ironstone mines in Cleveland and the collieries in 
Durham belongin, to this colossal firm. Altogether, it is estimated 
that if the blast furnacemen refuse to come to terms nearly 5000 
men employed by Mr. I. L. Bell and his partners will be queue 
out of employment. At the Middlesbrough and Witton Park 
Ironworks—Bolckow, Vaughan, and Co.—things are no better. 
Owing to the resistance of the blast furnacemen the furnaces have 
been damped down, and a stoppage of some of the ironstone mines 
and collieries is certain to follow. 

At Tuesday's iron market there was little real business done, 
the prevailing opinion still held by buyers being that prices are 
bound to come down. Pig iron is still quoted at fully 15s. per ton 
higher than the average price of 1869, although it is also 50s. to 
60s. per ton less than the average value of 1873. There is a 
colourable corroboration of the expectations of buyers in the fact 
that the cost of labour is being lessened all round, while stocks in 
makers’ hands are gradually showing an increase. 

Of the finished iron trade there is little to be said. Mr. Thos, 
Vaughan will re-commence the Bishop Auckland Ironworks on 
Monday next. These works, which chiefly manufacture plates and 
bars, have been standing idle forthe last three or four months, and 
their resumption of operations will be a great boon to Bishop 
Auckland, where of late much distress has been reported. The 
Darlington Ironworks are still idle with the exception of one small 
mill, and it is not expected that they will soon be re-started. The 





| annual meeting of the Darlington Iron Company will take place 


upon work done amounted to £325 19s. 8d., but this was more | 


than swallowed up by the general management charges amounting 
to £746 9s, 1d. 

The South Staffordshire Waterworks Co. having secured a net 
profit upon the years’ trading of £5440, the ordinary shareholders 


are receiving a 6 per cent. dividend this twelvemonth. The | 


company are applying to Parliament for powers to extend their 
works and limits of supply. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


THE iron market of this district continues in a very unsatisfac- 
tory state, and there is still but little disposition to do business. 
Although there was a large attendance at the Manchester weekl 
meeting on Tuesday, and there was a little firmer tone in Scotc 
warrants, very little business was reported. So far as pig iron is 
concerned, there is Se yet little doing in either forge or 
foundry qualities, and with the unsettled state of affairsin the North, 
makers do not care to sell forward at present rates, whilst in some 
cases they decline altogether to quote for forward delivery. At 
the same time prices are such as consumers with the present value 
of bars cannot afford to pay; beyond a few outside lots offering 
at low rates, which are readily picked up, there have been no trans- 
actions of importance. There has been some little inquiry for 
forge iron, which has been rather scarce, and prices are stiff, and a 
few orders for foundry qualities have also been booked for forward 
delivery at aslight advance upon the prices which makers have been 
abletosecure duringthe past monthorso. Lancashire iron is without 
change, makers’ quotations remaining at 72s. 6d. for No. 3 foundry, | 
and about 67s. 6d. per ton for No. 4 forge delivered in the Manchester | 
district ; but although the amount of business doing is extremely | 
limited, very little concession is obtainable in price. In Middles- | 
brough the average quotations for delivery in the Manchester dis- | 
trict have been about 67s. 6d. to 68s, 6d. per ton for foundry, and | 
for forge numbers from 64s. 6d. to 65s, 6d. per ton. There has not | 


been much alteration in manufactured iron, all branches of the | 


trade continuing very quiet, whilst prices have been exceedingly 
irregular. The average quotation for bars is about £8 17s. 6d. per 
ton ; but, to secure good specifications, makers are compelled to 
concede a little on late rates, 

The furnaces in blast are generally well employed. At Ditton 
the hematite furnaces are busy, and the production of ordinary 
foundry iron is also being commenced. The finished ironworks 
are moderately employed, but the specifications in hand are not 
nearly so numerous as they were, and in all cases makersare anxious 
to secure new business. 

The District Committee of the Amalgamated Society of Engineers 
is exerting all its influence to put an end to the strike which has 
now been goingon for some time at the Atlas Works, Manchester. 
Nothwithstanding that numerous meetings have been held at which 
the men have been encouraged tocontinue the struggle, it is ve 
probable that unless the turnouts very shortly resume work all 
‘urther support from the funds of the society will be summarily 
withdrawn. 

In the iron trade of this district a firm tone is maintained for 
the better qualities of coal, such as house, furnace, and gas coal, 
which are still in good demand, and by no means plentiful. Of 
inferior descriptions and slack there are, however, very full 
supplies, and there is rather a weaker tone in values. In the 
Liverpool shipping trade there is a moderately good demand 
coastwise, but ships are scarce; forei shipments here even 
have fallen off considerably during the past week or two, 
and very few orders are now being given out. The South 
Wales lockout has not, as I anticipated, had the effect on the 
market which in some quarters was expected, and with the 
good supplies now coming in from other districts there is a marked 
giving way to the high prices which a short time ago were being 
asked, The pit prices in the Wigan district are about as under : 
Best coal, 15s.; seconds, 14s.; steam coal, 11s. 6d. to 13s.; furnace 
coal, 10s. to 12s. 6d.; burgy, 7s. to 8s.; slack, 5s, to 6s. per ton. 

The coke trade continues quiet, and there is a want of firmness 
in prices. 

The new coal company—Andrew Knowles and Sons, Limited— 
has turned out so far a very successful speculation. The first 
annual meeting of the shareholders was held on Tuesday, at the 
Memorial Hall, Manchester, and the report which was then adopted 
showed that the profits on the year had been £136,000, out of 
which £45,000 was appropriated for the payment of a dividend of 
124 per cent., and £91,000 carried forward to the reserve fund. 

he council of the Miners’ National Association met in Man- 
chester on Wednesday, under the presidency of Mr. Alexander 
Macdonald, M.P., to receive the report of the committee appointed 
toinquire into the condition of the men locked out inSouth Wales. 
The report was a very strongly-worded document reflecting on the 
masters, The chairman, in his speech, denounced in equally strong 
language the large employers in the above district, and ultimately 
resolutions were passed to support the men by levies, a grant of 
— being in the meantime made towards meeting their neces- 
sities, 





THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE condition of the North of England iron trade is still very 
far from settled, and fears are entertained that matters may be 
yet further complicated. The Cleveland miners have to 
arbitration, and I understand that both Mr. Shepherd, the miners’ 
secretary, and Mr. David Dale, the representative of the mine- 
owners, are very busily engaged in getting up the evidence for 
their respective sides. The arbitration has been fixed for the 8th 
of March, and Mr. Rupert Kettle will act as arbitrator. So far, 
however, as the blast furnacemen are concerned, grave difficulties 





next month. Something definite as to the future of the works may 
then be settled. 

Prices are still stationary for rails and plates. It seems as if the 
“Bears” could not pull them further down in spite of all the 
untoward and depressing influences of the last three or four 
months, Whether they will be at all affected by the reductions 
that have recently been made in mining and blast furnace labours 
remains to be seen. 

A difficulty is, after all, apprehended with the Durham miners, 
whose wages it is proposed to reduce by 20 per cent. Ata meeting 
of the Executive Council, held on Saturday last, the following 


| resolution was carried :—‘‘ After having very fully and carefully 


considered the application of the employers for a further reduction 
of wages, amounting to 20 per cent., we fail to see just grounds for 
such application. The reasons assigned by the owners are, in our 
opinion, of the most unsatisfactory kind. Reasons 2, 4, and 5 must 
have been fully considered in the recent award given by Mr. 


| Russell Gurney, bearing as they do on the increased cost of pro- 


duction. Since the award in November last there has, in our 
opinion, been a decrease in the cost of production throughout the 
entire district of the county of Durham. This is demonstrated 
from the statements of owners and managers themselves. Their 
reasons, therefore, fall to the ground. Reasons 6 and 7 we 
cannot but regard as fallacies in the extreme. These reasons state 
that Mr. Gurney’s award should have borne date August instead 
of October, 1874. It will thus be seen that the owners presume to 
find fault with the recent arbitration award. Mr. Gurney gave his 
award on the most exhaustive evidence from both sides, and to 
now find fault with the award is not becoming on the part of the 


| owners, neither is it, to our minds, anything like a sufficient 





are still impending, At most offthe works in Cleveland they have 
agreed to work at the reduction of 10 per cent., but in one or two 


| reason for now disturbing that award by a further reduction of 


wages. Reason 8 states that coal is immensely down. This we 
fail to see, judging from the markets to which we have constant 
and public access, together with others the condition of which is 
known to us. We cannot see that this is so, but quite the con- 
trary. For these and many other reasons we could at present 
assign, we think it right to resist any further reduction of wages 
until very much better and substantial reasons be assigned by the 
employers for such reduction.” 

It seems to be generally believed that this resolution should be 
accepted as a challenge to the masters to fight out the difference 
that has now arisen, and that the miners will not be content with 
anything short of absolute resistance. Such, however, is not my 
opinion, and I have had considerable opportunities of testing the 
sentiments of the union leaders. The resolution is rather to be 
regarded as a protest against the decision of the masters to enforce 
another reduction so soon after the last reduction was adjudicated 
on by Mr. Russell Gurney. It was stated recently, on the autho- 
rity of Sir George Eliot, M.P., that there had not been a general 
strike in the county of Durham for thirty years, and the miners 
are not likely at this time of day, after having experienced the 
benefits of arbitration, to refuse to avail themselves once more of 
the benefits of that excellent system. 

The lockout still continues in the Tyne chemical trade. Between 
the works of H. L. Patterson and Co, and those of the Newcastle 
Chemical Company it is calculated that 3000 to 4000 men are idle. 


| No prospect of a settlement is yet to hand, the Alkali Manufac- 


turers’ Association being determined to enforce the twelve hours’ 
shift. 

The shipbuilders’ strike on the Tyne has now entered on its 
fourth week. Mr. Hugh Taylor, chairman of the Durham Coal 
Trade Association, has offered his mediation as arbitrator; but 
nothing definite has yet been settled, the masters being apparently 
disinclined to accept any compromise. There is no doubt that the 
shipbuilding trade has of late been very dull, and a reduction of 
wages courte absolutely necessary ; but neither masters nor men 
could suffer in dignity nor in purse by referring the matter to an 
umpire, and this course appears to be all the more incumbent upon 
the employers, seeing that on the Wear and the Tees the shipbuild- 
ing firms withdrew the notice of reduction which they issued some 
time ago. 

A highly respected coalowner in the county of Durham has this 
week passed to his rest. Mr. Joseph Love began life asa pit boy, 
and for many years previous to his death, on Sunday last, he was 
one of the largest ccalowners in Durham, his properties embracing 
the Brancepeth, Oakenshaw, Brandon, and Bitchburn collieries. 

The aspect of affairs in Northumberland is decidedly hopeful. 
The arbitration between the coalowners and their workmen has 
been fixed for the Ist of March, and pending its settlement there 
is a brisk trade being done in steam coal, vessels have not long to 
wait for freight in the Tyne, and a stimulus has been given to the 
coasting trade by the stopy of the collieries in Wales. Both in 
Durham and in Northumberland the price of coal remains without 
change. In the former county coke is in active demand, but it is 
feared that the stopp of so many blast-furnaces may operate 
injuriously upon thie branch of the trade. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow warrant market has been more active in the past 
than it was in the previous week, though there is a great scarcity 
of warrants, On Friday there was a strong market, with business 
at 74s. and 73s. 9d. cash, and on Monday prices, with a fair business, 
attained 74s. 3d., the highest point reached since January. There 
was a 1 business on Tuesday, at 74s, one month fixed to 74s. 6d. 
cash. e yd of pig iron in Connal’s stores on Monday after- 
noon was 30,822 tons, being 405 more than at the same time the 
previous week, 

The prices of the priticipal makers’ brands are firmer, with an 
improved demand, and several firms have already made slight 
advances. The quotations are as follows :—Gartsherrie No. 1, 
87s. 6d.; No. 3,77s.; Coltness, No. 1, 91s.; No. 3, 77s.; Summerlee, 
No. 1, 87s. Sd.; No. 3, 75s. 6d.; Langloan, No. 1, 90s.; No. 3, 758.3 
Govan, No, 1, 75s.; No, 3,73s.; Calder, No. 1, 87s. 6d.; No, 3, 75.3 
Shotts, No. 1, 87s. 6d.; No. 3, 76s.; Carnbroe, No. 1, 84s.; No, 3, 
7fis.; Monkland, No. 1, 75s.; No. 3, 73s.; Clyde, No, 1, 75s.; No, 
3, 733.3; Glengarnock, No, 1, 8i,; No. 4, 76s; Eglinton, No. 1, 
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75s.; No. 3, 73s.; Dalmellington, No. 1, 75s.; No. 3, 73s.; Kinneil, 
No. 1, 82s. 6d.; No. 3, 73s.; Carron, No. 1, 77s. 6d.; No. 3, 75s. 

The shipments of pig iron from Scotch ports for the week ending 
the 20th inst. amounted to 9133 tons, being 123 less than in the 
corresponding week of 1874. The imports of Middlesbrough pigs 
at Grangemouth for the week were 3760 tons, showing an increase 
of 1027 over those of the corresponding week of last year. 

There appears to be a slightly improved feeling in the malleable 
trade, but orders are not forward in anything like the quantities 
that could be desired. Foundries continue well employed on the 
whole, and there is a growing demand for pipes for sanitary pur- 
poses. The export of iron manufactures from the Clyde last week 
was heavier than has been usual for some time. 

The expectations that were formed of an improvement in the 
coal trade, consequent upon the dispute in Wales, have not been 
realised. The demand S all kinds is sluggish, and greatly ex- 
ceeded by the supply. For steam and shipping qualities prices 
are quoted a shade lower, and there is only a moderate inquiry for 
manufacturing and household coals, 
exceeded by rather over 1000 tons those of the corresponding week 


of last year, but they were nearly 2000 tons less than those of the | 


previous week, The trade in the eastern mining districts is in even 
a less satisfactory state than in the west. Prices are tending down- 
wards in a manner that appears to perplex buyers and sellers alike, 
and the accumulation of stocks at the collieries have become so large 
that it is believed a substantial reduction cannot long be delayed. 
The shipping trade from the east coast pits continues slack. 

A month or two ago, when a deputation from the miners on 
strike in Cumberland visited Scotland, with the view of enlisting 
the support of their fellow-workmen, they did not meet with any 
success. Their case was regarded with particular apathy by the 
miners of Ayrshire, whose produce, it should be stated, finds its 
way into the same markets as that of the Cumberland men. Ever 
since the disastrous strike of last summer, the great body of the 
miners of Ayrshire have kept aloof from union. They are now 
working at comparatively low wages, and have neither the means 
of assisting the Cumberland men nor providing against a still more 
evil day which may possibly be approaching in their own case. 
This situation is, of course, attributed to their neglect of union 
principles and practices, and Mr, Macdonald, M.P., has just sent a 
letter from the House of Commons, soundly rating them on the 
subject. He says the Ayrshire men gave no help to the Cumberland 
miners’ sufferings, and adds; ‘‘ Let me tell them, and that 
plainly, the rod is in pickle for them, and on the finish of the 
strike against the men of Cumberland, they (the Ayrshire miners) 
will feel it.” 


The strike of miners at Stonehouse against reduced wages | 


continues, and another pit, that of Ashgill, has come out. The 
differences, which arose some time ago between the miners of 
Vife and Clackmannan with regard to their special rules, have now 
heen adjusted. Several conferences took place on the subject, the 
result of which has been that the men have agreed to accept the 
special rules, subject to the interpretations put upon certain 


objectionable paragraphs by the masters, which interpretations | 


were minuted at the meeting. It is understood that the question 
of establishing a board of arbitration will shortly be discussed 


The strike of moulders in the shipbuilding yards of Greenock | 


continues, and some of the men have left the town in quest of em- 
ployment. Numbers of engineers have been thrown out of em- 
ployment in consequence of the scarcity of castings resulting from 
the moulders’ strike. ‘The engineers of Messrs. Thomson, marine 
engineers, Glasgow, are still out, resisting an alteration in the 
hours of work. On obtaining the assurance that the old hours 
will be returned to in their case, the apprentices have gone back to 
work, and the Messrs. Thomson say that the scruples of the jour- 
neymen will shortly be obviated by the setting in of longer day- 
light. 

I am informed that Mr. James Henderson, who has for a period 
of about ten years been inspecting engineer to the shipowning firm 
of Messrs. D. R. Macgregor and Co., of Leith, has left the service 
of that company, with the intention of engaging in a shipbuilding 
enterprise at Leith, 

Messrs. John Stewart and Co., Irvine, have obtained the contract 
for the ironwork of two sheds to be erected on the north side of 
the Victoria Dock at Dundee Harbour. 

The system of gasmaking introduced by Mr. Malam, of Dum- 
fries, is, I hear, about to be introduced into Rome. It is also about 
to be adopted by a company in Paris. 

Messrs. Brassey, Milroy, and Co., contractors, have just com- 
pleted a deviation of the Monkland Canal, at Glasgow, rendered 
necessary by the construction of a line of railway from Bellgrove 
Station to Sighthill. The deviation extended to about 600 yards ; 
there were 70,000 cubic yards of embankment, and the cost is set 
down at rather over £30,000. 

Last week there were twenty-two arrivals of vessels in the Clyde, 
of 14,500 tons; and the sailings numbered twenty-two, with an 
aggregate tonnage of 17,800. 

At a meeting of the shareholders of the proposed Dunfermline 
and Queensferry Railway, held the other day, it was resolved that 
the works, which extend to five miles four furlongs, be proceeded 
with at once. The cost of the work is estimated at £94,000, and 
the engineers who will have charge of them are Messrs, R. Young 
and Son, Glasgow. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THERE is again but little change to record in the state of trade 
here. A little more business is being done in Bessemer steel in 
the rough, although there is little alteration in the steel rail de- 
urtments. Hematite pig iron is rather steadily held, at the 
following figures : Maryport hematite: No. 3, 90s.; No. 4, 87s.; 
No. 5, M and W, 87s. Bessemer: No. 1, 92s. 6d.; No. 2, 90s.; 
and No, 3, 87s, 6d. Millom hematite: Bessemer, No. 1, 90s. ; 
No. 2, 87s. 6d.; and No. 3, 85s.; ordinary, No. 3, 85s.; No. 4, 84s.; 
No. 5, 90s8.; mottled, 95s.; and white, 105s, In the rail trade 
matters appear to be at a complete dead-lock. An American con- 
tract of good proportions—25, tons of iron rails, and 22,000 tons 
of Bessemer steel rails—has just been awarded toa native firm in 
the face of offers from sonia leading British firms, including the 
representatives of a famous Sheffield company. The whole contract 
was awarded to the Cleveland Rolling Mill Company, at 52°75 dols. 
per ton for the iron, and 76°75 dols. for the steel ones. The local 
tender was about 10s. per ton higher than the successful offer. 

The armour-plate mills, forges, and — are still very well 
occupied on large-sized armour-plates, fort shields, casemates, and 
turret plates, on account of the British and sundry foreign Govern- 
ments, Additional and more powerful machinery has just been 
put down at one leading pare whee for dealing more expedi- 
tiously with these very large masses of iron, p 

Boiler plates of good repute and ordinary ship plates continue to 
be in very encouraging request, the latter for the most = being 
consigned to firms having yards on the banks of the Clyde. Char- 
coal plates of special onion meet with a ready sale for specific 
purposes, but aye not being produced in very large quantities. 

The cast steel trade is anything but active, despite the fact 
that several houses are allowing their melters to make a consider- 
able quantity of steel ingots in advance. Tool steels and sheet 
steels for penmaking, &c., purposes, are in moderately good request, 
but no amelioration whatever can be recorded in that part of the 
business which has reference to the commoner descriptions of cast 
steel. The crucible and Martin steel departments are doing a 
medium amount of business in large forgings and several kinds of 
marine engineering requisites. Swedish iron is held with tolerable 
firmness, rolled bars being £19, or thereabouts. I hear of a con- 
siderable exportation of Swedish sheets, the iron being rolled in 
Sheffield, and then exported to America and other countries for 
various purposes. The file trade is exceedingly slack, and will 
probably remain but indifferently employed during the coming six 
months, America was, at one time, a good customer for our 


The shipments last week | 


| files, but is now for the most part self-supplying, owin 
the at advantages the United States manufacturers have 
found to result from the employment of file cutting and 


| file grinding machinery. A very: similar state of affairs 
| has come to pass in the saw trade—a branch of industry in 
which the American defection is very largely felt ; this also is due 
to the free use of machinery by the Disstons of Philadelphia, a 
firm who are reported to have secured a large order at Nottingham 
within the past few weeks. 

There is no material alteration in the price of or demand for 
coal and coke. Eight hundred colliers employed by the Rotherham 
and Holmes Colliery Company struck the other day. Forty-one 
of them were summoned on Monday, and after a vain plea that the pit 
“‘was too hot” for them to work in, were fined £4 each, with the 
attendant costs. At the conclusion of the magisterial proceedings 
they, or rather their friends, mobbed the ger of the pit, threw 
stones at him, and behaved so riotously that he had to be sheltered 
and protected by the police for some time. They also very roughly 
**jostled” Mr. Otter, one of the magistrates, as he was quitting the 
court, and would have molested him had he not had the presence 
of mind to walk quietly forward. 
| A number of men have also struck at the pits of Messrs. Rhodes, 

Unstone, near Sheffield. Statistics as to the position of the 

American iron and steel trades, of very great interest to British 
| ironmasters and steel manufacturers, are given in the annual report 
| of the Secretary of the American Iron and Steel Association, an 
abstract of which I received on Wednesday morning; the report 
itself was presented to the general meeting held at Philadelphia on 
February 12th. Summarising these statistics as briefly as possible, 
I find that the whole number of stacks in blast January Ist, 1874, 
was 410; out of blast same date, 252. The whole number of stacks 
finished July Ist, 1874, was 673 ; building, same date, 53; and pro- 
jected, 61. There is an estimated annual capacity of all finished 
stacks equal to 4,500,000 net tons of 20001b, each, the total pro- 
duction in the year 1873 having been 2,868,278 tons. Twenty-five 
States possess furnaces and twenty-two make pig iron, An analysis 
of the various kinds of furnaces gives the tliowien result on the 
given date, July 1st, 1874: charcoal, 292; building, 10; and projected, 
19; bituminous coal and coke 168, besides 22 in course of erection and 
26 projected ; anthracite 206, with 20 building and 16 projected; an- 
thracite coal and coke four only; peat and charcoal one; charcoal and 
bituminous coal two, besides one building. The total home pro- 
duction of pig iron in 1873 was 2,868,278 tons, which with 
154,780 tons imported, gives an approximate total consumption of 
3,023,058 tons in that year. The production of pig iron for 1874 
| is estimated at about 1,900,000 tons, of which 450,000 tons were 
believed to be unsold at the end of December. Statistics as to the 
rail production are then given, and are of so much importance to 
local manufacturers that the figures may be given here albeit in 
a condensed form. Eighteen States made rails in 1873; of the 
mills engaged in this manner, fifty-six made heavy sections for the 
most part, seven producing both Bessemer and iron rails, and one 
Bessemer rails alone ; twenty-eight produced light iron rails only ; 
the total number of rail mills in all the States at the end of 
the list with 





| 1873 being eightly-four, Pennsylvania heading 
twenty-eight, and Ohio being second with seventeen. In 
detail the tabular statements as to rails give the following 
| results: -New iron rails over 40 Ib., 291,427 tons; new iron 
| rails under 401b, 25,739 tons; old rails re-rolled over 40 Ib., 
| 408,089 tons; steel-headed rails over 40]b., 26,377 tons ; street 

rails, 9430; Bessemer steel rails, 129,015, giving a total of 
890,077 tons. There was also an importation of 258,773 tons of 

rails in 1873, making the total consumption 1,148,850, there being 
| 159,571 tons of steel rails imported as against 99,202 tons of iron 
| ones. The estimated American production of rails during 1874 is 

450,000 net tons, and the total importation (almost wholly steel 
| rails) 100,000 tons, The average price of best iron rails at Phila- 
delphia during the year was 58dols. 75c. The number of iron 
vessels built at United States ports for the fiscal year ending June 
30th, 1874, was 23, with a total tonnage of 33,097. There are 
now fifteen shipbuilding firms in the States. The production of 
| Bessemer steel in 1873 was 157,000 tons (2000Ib. each), and is 
| estimated to have been 175,000 tons in 1874. Up to 1872, 85 per 
| cent. of the total output of Bessemer steel was made into rails, but it 
| is now used for a great variety of other purposes. There are eight 

Bessemer steel and steel rail establisments in the States, and two 
others (the Edgar Thomson Steel Company, and the Lackawanna 
Iron and Coal Company) are nearly completed. An authorised 
statement as to the total production of steel other than Bessemer 
affords the appended information for 1873 :—Best cast steel, 7756 
tons, at an average price of 154 cents per lb. ; crucible steel other 
than best, 28,530 tons, average price per lb. 114 cents; German 
steel, including blister, 7820 tons, average price 9 cents; the total 
production of crucible, including Martin, steel and German being 
44,106 net tons. It is added that there is ‘‘no need to import a 
pound of steel for any purpose whatever,” the home producing 
capacity being ample for all requirements. A very elaborate 
tabular statement is given as to the production of rolled iron of 
every description, with these results :—Bars, angles, bolts, rod, 
and hoop, 705,964 ; plate and sheet, 169,169 ; kegs of cut nails and 
spikes, 4,024,704 ; blooms from ore, 32,863; blooms from pig iron, 
29,701 ; iron and steel rails of all sizes, 890,077, making a grand total 
of 1,966,445 tons of rolled iron produced in the Statesin 1873, The esti- 
mated output for 1874 is 60 percent. of the total just given or 1,179,867 
net tons. The total annual consumption of spiegeleisen is probably, 
says the report, about 25,000 gross tons, most of which quantity is 
imported. Only one company—The New Jersey Zinc Company, 
Newark, New Jersey, in the States makes spiegeleisen. This 
company has three furnaces, each 20ft. by 7ft., with an annual capa- 
city of 5000 gross tons. The output meets with a ready sale, an 
analysis of it giving the following results :—Iron 83°23, manganese 
11°67, phosphorus 0°19, silicon 0°9, and carbon 4°02. The country 
is stated to possess an abundance of ores suitable for making 
spiegel, and the report urges the Bessemer steel firms to take such 
steps as may be necessary to render themselves self-supplying, and 
independent of the “‘ foreigners” in this respect. Other figures 
are also furnished, but they cannot well be reproduced here. They 
prove, however, very conclusively that the production both in 1873 
and last year was by no means equal to the capaeities of the works 
in any one department. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE lockout shows no signs of ending, and the paralysis of trade 
continues entailing a vast amount of evil on all classes, and in- 
flicting positive starvation on the poor. The extent of suffering 
will never be really known, for the greatest sufferers are those who 
conceal their poverty. This, however, is known, that the death 
rate is excessive in most of the large towns, and the parochial 
authorities have got full employ. 

This new movement on the part of the locked out men of apply- 
ing for relief promises to cause a material alteration in future 
disputes. Iregard it as the greatest security for peace that could 
be given, as the coalowners are the largest ratepayers, and the 
burden falling upon them will necessarily lead them to be 
exceedingly careful to avoid ruptures, It must not be in- 
ferred from this, that this, or previous strikes, have been due 
to coalowners—in some cases far from it-——but if starvation, as in 
this case, teaches the men, and fourfold rates affect the coal- 
owners, extreme care will certainly be taken henceforth to avoid 
all possible disputes by both classes. I cannot see any hope of a 
speedy termination of this strike. 

At all the large coal and ironworks the men would go back to- 
morrow and be only too thankful to take the reduction, but the 
Mountain Ash and Rhondda men are determined, and my own 
— opinion is that if the coalowners will not give way until 
two-thirds of these men accept the reduction, South Wales will be 
pauperised first, and wholesale bankruptcy ensue amongst the 
trading classes 





to 





’ It is said that the small colliery owners are already desirous of 
bringing about an arrangement. In the interests of trade and of 
coalowners, as well as the people, I would submit that the Coal- 
owners’ Association hold a special meeting, and there agree to let 
any workmen return who liked at the reduction, and give permis- 
sion to any coalowner to reopen his pit, with this proviso, that any 
pit not reopened at ih« reduction in one week from date, then it 
would be only opened at a reduction of 20 instead of 10 per cent. 
Those conversant with the situation will agree with me that very 
few pits would remain unworked in the course of a few days. 
There is little or no ironmaking going on, and orders which would 
in due course have arrived in Wales, have been diverted elsewhere. 
Buyers see the absurdity of placing orders now for this district, 
only a few furnaces being alight in any neighbourhood. There is 
some little life at Nantyglo and Bridgend, but scarcely worth com- 
menting upen. 

Staffordshire men are offering coal for £1 1s. per ton by the 
quantity, and a good deal has been sold. Abergherkie coal is 
quoted at 16s. 6d., f.o.b. in Cardiff, and the Great Western have 
made some tolerably large contracts for less at other collieries ; but 
at many the quoted price now is 17s. for bituminous and 18s. 
steam. Small coalowners who up to the crisis have had to 
struggle exceedingly are now doing a large business. 

«London executors of coal property in Wales ought to 
have representatives on the spot. I do not know who now repre- 
sents the coal estates of the late Alderman Thompson of London. 
It is well some one should, Old coal patches and levels on 
this estate are now overrun by thousands, and numbers of people 
are enabled to live very comfortvbly by the sale of what they 





get. 

The Merthyr Board of Guardians have decided to relieve every 
single man with 2s, 6d. per week, every married couple with 4s., 
and to allow 1s, Gd. for every child. Trades unions are sending in 
subscriptions to the Aberdare relief committee. Manchester is 
aiding largely, the Engineers’ Union giving £1000, so I hear. 

The Rhymney Railway Co. declared a dividend this week of 35 
per cent. on ordinary shares, and the Taff Vale 10 perc ent., with 1 
per cent. bonus. It is not expected that the Taff Vale will be 
so well situated next half-year, the falling-off in traftic being 
tremendous. 








PRICES CURRENT OF METALS AND OILS. 
































































































1875. | 1875. 
'| Iron (continued)— 

Castings—Large— £nda£@a 4 Pig in Yorksbire— 4£a4 £28086 
Birmingham ......++ 910 0..18 10 0) se 41D 0.000 
Cleveland .. 6. .eee eee 71+ 0..8 0 0} 412 6..0 00 
Laweashire . 8 0 0.. 910 0} 326.000 
Staffordshi: ¥lo 0..18 10 0 600.700 
Scotland 7 of 9 0 0} 815 0..10 5 © 
Walks .. -~1f@0606..0 6 6 Vorkshire . 0 0 ¥..12 10 0 
Yorkshire......s.0065] 8 0 0..10 86 0} Rails—Cleveland. 70060.7M 0 

Casting: Y | a 715 0..8 5 0 

0..°410 0 8. Yorkshire, Steel} 9 lo 0.. 912 6 
0.1) 0 6 Do, Iron] 7 2 ¢..710 0 
0..12 0 0 Wales . ....... | 615 0.7 6 O 
0 slo 0 

0..18 0 0 450.416 0 
0.0 0 0! 000.000 
0..17 0 O} 550..00 0 

Copper, per ton— i 
British—cake ......6. 189 0 0..91 0 0 HOW ssesereeee | 55 O..0 0 0 
Australi or ton 9 6 O..93 0 o| Refined metal ... ....| 4 0 0..4 23 6 

0..92 0 0} Do. in Waies ....| 7 0 0..8 0 0 
0..1038 0 0)|| Sheets, single, in— 
. 5 Oo «| ¥ a. [110 OO. oO 

Do, refined ingot... | 0 0 6.. 0 0 6) London ..........|1210 0..14 0 0 
Bheet ... .. -  seeeee / 95 0 0..1000 0] Staffordshire......|12 0 0.17 0 0 
Spanish Cake .... 0ovo.0080 é 12 0 0..144 0 

Coke— 5 0..15 0 0 
Cleveland ...... 014 0..17 0 O|| La 0.. 0 0 
Derbyshire . 018 ©.. 0 0 O|| Lead, per ton— 

Wales ...-+ 013 0.000 Pig, Foreign,.........|2115 0..22 @ 0 
Sheffield... 01 0..10 0 English, W.B.. 2310 0..24 0 0 

Coals, best, per Other brands . 30 0..383 5 0 
Birmingham .. 015 0..019 0 Red or minium 2410 0..2510 0 
Cleveland ....60-eeeee 076.09 6 Sheet, milled .... 1% 00000 
Derbysbire— Shot, patent... 2610 0..7 0 0 

Best ordinary ....| @13 0..016 0 White, dry ... 929 00..000 

Converting «6.6. 0.00600 Ground in o' 000.000 

Other sorts .. 0.. 014 @|| Oils, per tan— 

Slack ....-+++ 6... 5 0 Beal, Pale .......00006 %00..00 0 
Glasyzow «... 00+ 0..013 0 0 erat D» 0 0..30 6 0 
Lancashire— Q 0..34:10 0 

Engine 6..0T1 6 3 0..00 0 

Furnace 0.000 0.000 

House... 0.. 018 0 0.000 
London— 0.0080 

Bert ccccccccccce 9..13 6 

Other sorts ...... 6.3 3 6 6..0 00 
South Yorkshire— 0..3110 © 

Best ordinary ....| 913 0..016 0 o.00 0 

Converting -| 012 0..0 0 0 0.000 

Slack 03 0..0 5 @ 00.060 
Wales.. 000..000 0..0 0 

Stea 000..000 0.000 

HeUss..cccocccoes 000.000 0..28 0 0 

Tron— 1. o 000 
Angle in Glasgow ....| 910 0..0 0 0 Yellow ..........|23 10 0..34 0 0 
Bar, Welsh,in London| 9 9 0..910 0 oxphor Bronze, per ton 

Glasgow... ..++..6+ 0..910 0 Bearing Metal ......... } 1900 0..0 0 0 

Staffordshire 6..11 13 6|]| No, VII......... «6. [1450 0.0 0 0 

Wales, bars ...... 0.. O 0 O|| Quicksilver, per bottle ../ 2110 0..0 0 0 

Do., common 0.. 810 || Spelter, per — 

Yorkshire best.... 0.1300 Silesian ...........-..|210 0..24 0 0 

Common ......++ 6..10 0 0 English, V.andsS.....|; 0 0 0..0 00 
Cleveland— Steel— 

Angle and bulb .. 6..9 0 06 0.9 50 

Boiler plates..... 0..1010 0 . 5 0..11 0 0 

Cable iron.. 0..11 5 © Do., cast. Sheffield 0 0..% 0 0 

Nailrods ........ 0..10 0 0 Do., best, do. .... 0 0..55 0 0 

Rivet iron 0..11 5 0 0 0.23 00 

Ship plaies .... 0.910 0 © 0..1910 0 
Cleveland, common 0..810 0 0 0..28 0 0 

) ere 0..9 00 00.0080 

Best best . 5 0..10 0 0 00.000 

Puddied ........ 6.5 5 0 
i Sea os 00.000 

irmingham ..../11 0 0..13 0 0 eo 0 0.94 0 0 
° 0..12 0 0 eee om 0 0..05 0 0 
0..1310 0 Refined, in blocks} ®5 0 0..96 0 0 
0 0..12710 0 Straits, fine—cash .... 10 0..88 0 0 
0..12 0 0 For arrival ......| 0 0 0..0 00 
0..1210 0 135 
0 5 0..1015 0 
910 0..0 0 0 20 
7 0 0..18 0 0 . ° 
00.1200 
‘ 00 
1 350.000 
326..0 06 

No.3 218 0..3 00 6..110 0 

No. 215 0..217 6 0.. 8 0 

M .- 212 6..214 0 0..116 0 

W 4... 212 0..000 eee 20.000 
Pig in Wales ........] 5 0 0.. 610 0|] Fellow Metal, per Ib.....| 0 0 8.. 0 0 8F 
Pig in Scotland— Zine, sheet, per ton ....| 210 0..31 0 0 

No.1... 315 0..0 00 Sulphate in Glasgow .. | 12 0 0..14 0 

No.3... 313 0.. 0 0 0 || Manufactured Iron .... Prices weak. 

PRICES CURRENT OF TIMBER. 
1875. | 1874. 1875. | 1874. 

Per Load. £2, 2£8.£8 £ 8 er . a 28) 28 2 
AK we cccserseeee 11 10 13 10} 129 0 14 10 || Canada, Spruce,'st..10 012 0/13 0 1310 

Quebec, red pine .. 310 6 10) 310 610 Do, 2nd..:... 81010 o| 11 On’ 

Yellowpine.. 4 0 610, 4 0 610 Do, 3rd......5 81030 O|1L O11 10 

Pitch pine .. 330 4 5| 4 5 5 ©|| New Brunswick.... 8 0 910/10 O11 0 

«7 0 8 0| 8 O 9M O]| Archangel, yellow..12 0 1610)141017 0 
+ 410 6 0} 510 8 O|| Petersburg do......13 1015 0) 13 10 15 10 
.510 6 0} 710 8 O|| Finland .......... 8 10 13 10] 10 10 14.10 
530 6 5! 7 O 8 0O|| Memel and Dantsic®0 0 0 0 00 
5 0 8 0| & 5 8 O|| Gothenburg, yel. .. 9 012 0/10 10 13 
80510 310 610 White ......0000/0000 
2 5 2315) 216 8 5/|Gefie, yellow ......0 0 0 0/0000 
310 4 5) 4 0 4 5}/ Christiania, --13 0 14 10/19 10 1410 
. 2 5 215| 310 3 3/| Other Norway .... 9 013 0/11 10 13 10 
+ 415 6 0| 415 6 15]| Battens, all sorts.. .7 010 0| 9101010 
410 6 0) 410 6 6] Firng. bds,sq.oflin.n d. sd] od. ad. 
+ 40610 40 610 1st yellow.....+..14 637 6/14 615 
0 00 0 0 0 © O|| Istwhite ........13 614 6/13 614 6 

Oregon ...... 9 0123 0 9 O12 Oj] Qndquality......12 615 0/12 614 
Lathwood, Dantz.fm.6 0 7 0| 8 0 9 O||Staves,pr.stndrd.M. 4 6 £8.) £8 £8 

St. Petersburg 8 0 9 0 10 O11 O}| Quebec pi 65 070 0} 950 100 
Deals, per C. 12ft. by 3ft. 9in. | -++-18 019 0/25 © 96 
Quebec, Pine, Ist .. 0% 0 232 025 0 Baltic crown pipe 235 0 255 v | 280 0 300 

2nd ....-+--18 015 0 15 03530|| Brack .....- 180 0 195 0/2.0 0 2t0 

Srd.... sees 9 O11 0 191018 0 








Ir has been reported at Turin that the Italian Government intend 
selling the Canal Cavour, which they have only recently purchased 
from the Italian Irrigation Co. This, as far as we can learn, is not 
exactly the case, though it appears that a proposal has been made 
by the Consorzio Vercellese d’ Irrigazione to buy this canal and its 
branches, but the preliminary negotiations are not even begun, 
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1. Introduction to Experimental Physics, Theoretical and Prac- 
tical, Including Directions for Constructing Physical Apparatus 
and for Making Experiments. By Apot¥ F. WrrxHoLp, Pro- 
fessor in the Royal Technical School at Chemnitz. Translated 
and Edited, with the Author's sanction, by Bexsamin Loewy, 
F.R.A.S., &c. One vol. octavo. With 404 woodcut illustra- 
tions and three coloured plates. 850 pages. London : Long- 
mans and Co. 1875. 

Elements of Physical Manipulation. By Professor Epwarp 
PicKERING, Thayer Professor Inst. Technology, Massachusetts. 
Part I., octavo. With illustrations. 225 pages. London: 
Macmillan and Co. 

Tue habit began several years 
books professing to teach various branches of physical or 
chemical science, not because there was any need of addi- 
tional books, but because it suited the pecuniary views of 
teachers and lecturers to make books of their own, the sale 
of which amongst their pupils or classes they could pro- 
mote by a gentle but unseen pressure, or by making their 
use indispensable to the pupil’s passing his final examina- 
tion. It was the same sort of petty trade that had been 
long previously invented amongst middle-class schoolmas- 
ters, many of whom published and insisted upon the use of 
their own grammars, small histories and geographies, «c.; 
and this little trade, unworthy as it is of the high and 
independent position that ought to belong to professor, 
lecturer, or schoolmaster, does not seem to be even yet 
extinct. The public attention to improved education which 
has characterised later years in this country has opened a 
new vent and promising market for books of a very anom- 
alous sort. Small primers and treatises in serial groups or 
otherwise, of which Weale’s Series was one of the earliest 
types, and which are but too commonly as flimsy and 
incomplete as they are small, have multiplied amazingly. 
Among such productions it would be unjust not to state, 
however, that some are to be found which in point of 
merit present a brilliant contrast to the rest of the crowd 
with which they are advertised, though even in these 
we generally find more or less of the incompleteness and 
want of symmetry that are almost inevitable consequences 
of the author’s being cramped by the publisher’s regula- 
tion, and having to measure the size of his treatise, not by 
the requirements of his subject, but by the size and num- 
ber of pages of the small volume which the publisher pre- 
scribes, on the ground that he can sell the volume at a 
profit for so many shillings and pence. In fact, if we 
except the works of science employed in the teaching of 
our great universities, the elementary works for teaching 
science at lower levels which are in use in Englanc 
show much more of bookselling speculation than of that 
well-directed choice and selection that should come from 
the thorough information of the leaders of science in its 
different departments. 

Of the bulky volume before us we can say little in praise 
beyond the fact that it is well printed and illustrated. Its 
method is essentially bad, mixing up, as it does, mechanics 
and physics. It wants subdivision and classification. The 
clearness conferred upon thought by definitions are not 
found in it; it is wordy and diffuse, and yet every subject 
is treated of in a superficial and imperfect manner. It is 
scarcely worth while to enter into proof of this by quota- 
tions from so huge a mass, but for any one who wishes to 
judge for himself we may offer as examples the jumble 
under the head of “Inertia,” in which Newton’s three 
lucid laws of motion are not even so much as mentioned, 
and also the section on “ Acoustics,” where aqueous and 
elastic waves are bundled together, and yet without any 
definition of wave motion. It will be a misfortune to the 
progress of education in physical science if this work 
should by any combination or peeing largely forced 
into use amongst English students. atever dey may 
learn from it will be learned with difficulty, and in the 
end imperfectly. The fact is that systematic works pro- 
fessing to demonstrate experimentally the truths of physics 
have retrograded in value very generally in recent times. 
The treatises of Desaguliers, 8. Gravesande, and of 
Muschenbroeck and some others on natural philosophy, 
published in English in the last century, though now in 
some respects out of date, were better, fuller, and more 
lucid, and better calculated to fasten the attention and 
improve the reasoning powers of the student than any 
corresponding works since published, with the exception 
of Dr. Young’s admirable lectures on natural philosophy. 
But there is no want of much smaller treatises in English, 
though published several years back, which are admirably 
adapted for students’ use. Amongst these we may name 
Lardner’s volumes on natural philosophy and mechanics, 
and the excellent little work in three small octavo volumes, 
“The Elements of Physics,” by Professor C. F. Peschel, 
principal of the Royal Military Academy at Dresden, 
translated by E. West, and published in 1845 by Long- 
mans and Co. It is a curious fact, that while there are 
multitudes of admirable treatises upon physics and 
mechanics, adapted to elementary as well as advanced 
teaching, to be found in German and French, and which 
are kept up to the latest advances of science, very few of 
these are well known or in use in this country, and most 
of those, like the work now noticed, that have appeared in 
English, are amongst the worst rather than the best of their 
class, 

The second work, whose title is given above, that of 
Professor Pickering, is one of a very different stamp from 
that noticed above. It is as yet incomplete, being only the 
first of the two volumes of which it will ultimately consist. 
Tt is especially an educational book, written with great 
conciseness and perspicuity, and fitted to any student who 
has mastered elementary geometry and algebra. It is a 
teacher’s book as well as a student’s, for it details the 
methods — by the author for exercising a large 
experimental c and efticiently working a physical 
laboratory devoted to elucidation as well as to research, 
such as that of the Technical Institute of Massachusetts. 
The work presents a certain de of novelty in the aim 
of its opening 7 for whilst the great systematic 
works on physics of European countries, such as those of 
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o of multiplying text- 





Jamin, Puillet, Verdet, &c.,commence with the fundamental 
properties of matter, and their relation to the abstract con- 
ceptions of the human mind or those derived from the 


senses, such as those of time, weight, space, &c., and leave | 


the modes of dealing with these by experiment and deduc- 
tion to be gathered throughout the succeeding passages of 
the work, Professor Pickering commences by a very clear 
and useful exposition as to the methods of experimental 


physics—that is, of the instruments and experimental | 


means whereby we may originate and direct our senses in 
experiment, and connect the result with and by the opera- 
tions of our minds; how and by what means, in fact, we 
are to ask pertinent and exact questions of nature, and 
obtain her answers, which experimentally must be always 
true to the question really asked, but which may not be 
answers at all, or only incorrect ones, to the questions 
which the experimenter wished to ask, and fancied he did 
ask. “ Prudens questio dimidium scientie.” “The clearly 
devised experiment is the high road of scientific knowledge,” 
says Bacon, and the arrangement of these preliminary 
chapters follows up well the precept of the great master. 
We cannot do better than permit the author to state some- 
what of his own aims and objects by quoting at some 
length :— 

The rapid spread of the laboratory system of teaching physics, 
both in this country and abroad, seems to render imperative the 
demand for a special text-book, to be used by the student. To 
meet this want the present work has been prepared, based on 
the experience anal in the Massachusetts Institute of Tech- 
nology during the past four years. The preliminary chapter is 
devoted to general methods of investigation, and the more common 
> of the mathematics to the discussion of results. 

e graphical method does not seem to have attracted the atten- 
tion it deserves; it is accordingly compared here with the 
analytical method. Some new developments of it are, moreover, 
inserted. It is of fundamental importance that the student should 
clearly understand how to deal with his observations, and reduce 
them, and that he should be familiar with the various kinds of 
errors present in all physical experiments. A short description is 
also given of the various methods of measuring distances, time, 
and weight, which, in fact, form the basis of all phsyical investi- 
gation. This chapter is intended as the ground-work of a short 
course of lectures given to the students before they begin their 
work in the laboratory. It should be so far extended by the 
instructor, as to render them familiar with the general principles 
on which all physical instruments are constructed, thus greatly 
aiding them im they have occasion to devise apparatus for their 
own work, 

The remainder of the volume is devoted to a series of experi- 
ments which it is intended that the student shall perform in the 
laboratory. Each experiment is divided into two parts: the first 
called apparatus, giving a description of the instrument re- 
quired, and designed to aid the instructor in preparing the labora- 
tory for the class. The student should read this over, and with it 
the second part, entitled experiment, which explains in detail what 
he is to do. 

Perhaps the greatest advantage to be derived from a course of 
physical manipulation, is the means it affords of teaching a student 
to think for himself. This should be encouraged by allowing him 
to carry out any ideas that may occur to him, and so far as possible 
devise and construct, with his own hands, the apparatus needed. 
Many such investigations are suggested in connection with some of 
the experiments. 

The method of conducting a physical laboratory, for which this 
book is especially designed, and which has been in daily use with 
entire success at the institute, is as follows. Each experiment is 
assigned to a table, on which the necessary apparatus is kept, and 
where it is always used. A board, called an indicator, is hung on 
the wall of the room, and carries two sets of cards opposite each 
other, one bearing the names of the experiments, the other those 
of the students. When the class enters the laboratory, each 
member s to the indicator, sees what experiment is assigned 
to him, then to the proper table where he finds the instruments 
required, and by the aid of the book performs the experiments. 
Any additional directions needed are written on a card also placed 
on the table. As soon as the experiment is completed, he reports 
the results to the instructor, who furnishes him with a piece of 
paper divided into squares if a curve is to be constructed, or with 
a blank to be filled out, when single measurements only have been 
taken. In either case a blank form is supplied, asa copy. New 
work is then assigned to him by merely moving his card opposite 
any unoccupied experiment. By following this plan an instructor 
can readily superintend classes of about twenty at a time, and is 
free to pass continually from one to another, answering questions 
and seeing that no mistakes are made. He can also select such 
experiments as are suited to the requirements or ability of each 
student, the order in which they are performed being of little 
importance, as the class is supposed to have previously attained a 
moderate familiarity with the general principles of physics. 

Should the second volume of this work equal the pro- 
mise of the first, we can with some confidence utter the 
opinion that the student who has gone through the two 
volumes will not fail to have acquired a very considerable 
and accurate knowledge of mechanics and physics, and of 
the methods of applying and extending them. 





THE OFENHEIM TRIAL. 


(From our Special Correspondent.) 
Vienna, Feb. 28. 

Not Guilty on every count, is the almost unanimous verdict 
of the twelve men who since the 4th of January have so patiently 
listened to the mass of contradictory evidence, the pleading and 
counterpleading of the counsel, the anxious peroration of the 
accused, and the fair and impartial summing up of the presiding 
judge. After an absence of five and a-half hours, the jury re- 
turned to declare, before one of the most anxious crowds that 
have ever filled a court of law, that on their oaths and on their 
conscietices they found the accused guiltless of the crimes laid to 
his charge ; and as soon as the applause which followed this 
announcement could be allayed, the judge rose in the name of 
the Emperor to confirm the verdict of the jury, and to ratify the 
declaration that “ Victor Ofenheim, Ritter von Ponteuxin, is inno- 
cent of the accusations of fraud brought against him.” 

The trial throughout its thirty-six sittings has, irrespective of 
the deep interest it has awakened on account of its indivi- 
dual merits, been so full of thrilling incidents of a kind, let us 
hope, seldom to be seen or heard in a court of justice, that the 
remembrance of it will remain indelibly stamped on the memory 
of those who from curiosity or party feeling were constant in 
their attendance in the court. It was evident from the com- 
mencement that Ofenheim, believing himself to be the object of 
a persecution arising out of private and political opposition, 
could be with difficulty restrained from expressing this opinion 
in open court; and there can be little doubt that it was with a 
desire less to clear himself than to damage the reputation of the 
Minister of Commerce that he requested Dr. Banhans to be 
called as a witness, hoping in the heat of cross-examination to 
elicit facts or admissions which, whether palliating his own 





offences or not, would place the Minister in an unfavourable light 
before the public. Whatever his object, the result was to him- 
self no doubt satisfactory—to the Minister fatal, and to the 
whole country a blow from which time alone will enable it to 
recover. 

It would be impossible to describe this scene better than by 
an extract from the Neue Freie Presse, Jan. 28, 1875, when Dr. 
Neuda, the counsel for the defence, endeavoured to prove that 
Dr. Banhans, before he became Minister of Commerce, had, as 
promoter of a bank, whose shares with 160fl. paid up, are now to 
be bought on the Exchange for 5fl., received a profit as promo- 
tion money in the formation of this bank. The Minister denied 
this in the following words :— 

Answer: I request, Mr. President, that you will remark that I 
received no payment as promoter of the Hypothecar-Reuten- 
bank, but that, as a member of the Syndicate which emitted the 
shares, I, the same as every other director, received a certain 
number of shares, and that out of their sale resulted a sum of 
5000f1., which I drew in two instalments. I was loth to leave 
the court until I had answered this question. 

Question : Your Excellency, is it true, or not, that you gave a 
special receipt for the sum of 4000f1. as promotion money, after 
you had already drawn 6100fl. from the Anglo-Austrian Bank! 

Answer: I have, as I already stated, received at one time 
2000f1., and at another 3000f1., and I gave a receipt for the 2000f1. 

Question: Excuse me, your Excellency. It happens to be 
known to me that a considerable sum as promotion money was 
drawn, not under yours, but under another name; that a part 
of this amount went to you; that you gave a receipt for this 
part, and that you have lately been taking the greatest trouble 
to get back this receipt at any price? (Great sensation), I stand 
good for this. I shall be sorry if you force me to prove my 
assertion, nevertheless I must declare that I pledge myself for 
the truth of it. 

Answer : I have known all along and feared that you would 
use this opportunity to cover me with suspicions. What I have 
said I have said on oath. I have not taken any steps to get back 
a receipt, because what I have signed or what I have received I 
can justify at any moment. 

Question : So your Excellency declares— 

President : I request you to go no further, since his Excellency 
has given this positive assurance. To the Minister: Your Excel- 
lency, you are dismissed. 

The confusion which followed this scene and the impression 
which it made on the minds of all who witnessed it can be more 
easily conceived than described ; nor was public astonishment in 
any way lowered by the letter which the Minister sent the follow- 
ing day to the newspapers and the answer it evoked from Dr. 
Neuda. A perusal of these two documents will convey accurately 
the state ot the case, and as each can read and form his own 
opinion, it will spare one the painful duty of further comment. 

The letters translated verbatim are as follows :— 


“Dear Sir,—] was not in a position at the end of my examination 
before the court to answer fully the question you put to me regarding the 
Hypothekar Reutenbank. 

**] declare, therefore, herewith the following, in the most positive 
manner :— 

** 1 received out of the syndicate profit by the emission of the shares of 
the Hypothekar Reutenbank all in all the sum of 5000f. in two instal- 
ments—one of 30v0fl. and one ef 2000f1. 1 received both amounts in 1871. 
1 gave no receipt for the first amount. 

“1 signed a receipt for the last-named sum of 2000f1., which I sent to 
Graf. Spiegel. This receipt I have lately wished to see, simply to refresh 
my memory about it, and only in this way have I troubled myself about 
a receipt ; that is the only one I gave in this business. 

“The assertion that, with the exception of this above-named sum of 
5000f1., any profit accrued to me, is untrue. 

“* The assertion that » large sum of money was drawn, not under mine, 
but under another name, does not affect me. 

** But when the further assertion is attached thereto that a part of this 
sum came to me, that I gave a receipt for the same, and that I bave been 
trying to get back this receipt into my possession, then I must declare 
most positively all these three assertions to be untrue. 

“This, my letter, in which | contradict most emphatically the asser- 
tions, for the truth of which yeu pledge yourseif, I shall make public.— 
Obediently yours, (Signed) “ ANTON BANHANS. 

“January 29th, Wien.” 


“Your Exce.itency,— The positive contents of your esteemed favour 
of the 29th January, which resolve themselves into a detailed answer to 
the question I put to your Excellency with regard to the Hypothekar 
Reutenbank before the court, are taken in the abstract—and this | hasten 
to confess—correct and to the point ; nevertheless, with the best will in 
the world, | cannot define them as exhaustive. 

** Permit me, therefore, your Excellency, that I complete the contents 
of it, and it will result from the details which I am in a position to add, 
of which I hope even from your side their correctness will not be doubted, 
that the assertions for the truth of which | declared myself pledged, have 
not deserved your positive contradiction. 

“Since your Excellency asserts that you have drawn not more than 
3000f. without a receipt as syndicate profit, 1 cannot doubt it, only it is 
equally correct that your Excellency allowed yourself to be allotted 
1.00 shares of the Hypothekar Reutenbank by the Anglo-Austrian Bank 
who undertook the management of the syndicate for realising the shares 
of the first-named bank, and that the syndicate letter in this case bears 
your honoured name. 

“You will also further acknowledge as correct that the syndicate was 
dissolved in 1871, and that the Anglo Bank gave you to understand, by 
means of a letter, dated 12th of December, 1571, that the sale of the total 
syndicate shares resulted in a profit of 6fl. 10xr. per share, and that a 
profit, therefore, of 6100fi. fell to you, which was at your disposal on and 
after the 15th of December, on your giving up your syndicate letter. 

“*Further, it is correct that on the basis of this communication and the 
strength of your syndicate letter, the bankers, Hermann Todesco and 
Sons, received this money and gave a receipt for it in your name. 

* If, however, your Excellency presented the half of your share to the 
bankers, Hermann Todesco and Sons, so that they only paid 3050fi. to 
your bankers, Teitelbaum and Son, to your account; and if, finally, 
according to your story, the last-named bankers only credited you with 
the sum of 3v00fl., then these combinations arose from your own option, 
and were the result of private arrangement. 

I can, however, with right declare that a syndicate profit of 6100f. 
was paid to the name of your Excellency and for you, and that, therefore, 
no contradiction can be brought against any assertion to this effect, 
although, really, and in accordance with an act of free will on the part of 
your Excellency, only the sum of 3000f1. came into your hands 

“When, therefore, before the court, on the 28th of January, I took the 
liberty of putting the questien, if, besides this 6100f1. a further promoter's 
profit of not quite 4000f1. was paid to your Excellency, this question was 
wuthorised by fact, and the 2000f1. which your Excellency declares to 
have received beyond the 300fl. mentioned, make out exactly that sum 
which, in addition to the syndicate profit of 6100fl., came to your 
Excellency. 

** Because, further, this sum of 2000fl. came to you, not directly from 
the Anglo-Austrian Bank, but through a third band, I was not exactly in 
fault when I called the attention of your Excellency to the fact that it 
was known to me that a considerable promoter's share had been drawn, 
not under your Excellency’s but under another name, a promoter'’s profit 
of which a part came to you, and that your Excellency gave a receipt for 
the same. Your Excellency declares, yourself even, that this receipt was 
not sent to the Anglo-Bank but to Graf. Spiegel, who, as far as I know, 
never held any official position with the Anglo-Bank, and never in any 
way acted as their empowered agent. 

“| further asserted that your Excellency has taken much 
trouble lately to get this receipt back into your possession Your 
Excellency gives me now the declaration in your esteemed letter that 
you only troubled yourself in this way because you wished to ‘refresh 
~ memory.’ I remark this, and will certainly not press the point 
urther. 

“‘ The only blame which can attach to me in the matter is that I took a 
wrong view of your efforts to recover the receipt, for which, I feel sure, 
you will not deny me your kind indulgence. 

“I do not doubt that your Excellency, after this thorough explanation, 
will also be equally med to admit that I did not make my assertions 
lightly, as Iam to repeat with pleasure that I acknowledge those facts 
which your Excellency stated before the court and in your esteemed 
favour of the 29th inst., as correct and analogous to objective truth, and 
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only as not fully explaining the state of the case. It was certainly never 
my intention to doubt the love for truth of your Excellency, but I was 
bound to ask for explanations of facts the right comprehension of which 
appeared of particular value to me in the defence of my client. 

“Teannot quite divest myself of the opinion that every emission 
syndicate is nothing else than anew form of promotion, therefore the 
participation in such a syndicate, and in the advantages resulting there- 
from, represent actually a promotion profit which, at a time when the 
shares were bought at an advanced price, did not fall on the company, 
but on those who bought the shares, or, in other words, the shareholders. 
Your Excellency will permit me here to add that, in reference to this, I 
never could or can acknowledge such syndicates to be either unjustifiable 
or scandalous, 

“Taking the liberty also, on my side, of publishing this letter, I sign 
myself, with the expression of my particular esteem, 

“Your Excellency’s most obedient, 
“Dr. Max Neupa,” 

On the 25th of this month the Minister of Commerce asked; 
and of course immediately obtained, leave of absence of the 
Emperor for two months to recruit his health. 

What steps he may take or have taken for him during his 
absence it is impossible to conjecture ; whether the wording of 
his letter and the sense of the statement he made in the court 
are compatible with the statement made by the counsel for the 
defence are questions not now at issue; whether the illness put 
forward by him as the ostensible reason of his temporary retire- 
ment from political life is the result of insulted integrity, which 
he as minister cannot further condescend to discuss, or the mere 
expression of a wish to retire for a time from public gaze until 
the notoriety of the trial shall have subsided, or whether the 
step be simply a preliminary one to his definite retirement from 
office, are questions which, although connected at present only 
with his own conscience, cannot long be kept from open and 
public discussion. 

The second incident, which for the moment, perhaps, created 
even a more painful sensation than the first, was the sudden 
seizure by illness of the presiding judge during his summing-up 
on the 19th of February, and delayed the further hearing of the 
case until the 27th inst., and has since been the means of bring- 
ing to light further practices connected with the management of 
affairs in Austria, which, without casting, perhaps, so deep a 
shadow on the future of the country, exhibits in a sad way the 
manner in which the administration of justice can be interfered 
with, and has created as great a feeling of indignation and 
uneasiness as the relapse of an idolised minister. 

{t was a natural desire oi the part of every one to ascertain 
the cause of the irritation which the presiding judge, hitherto 
remarkable for the dignity and fairness with which he fulfilled his 
arduous duties, exhibited throughout the forenoon of the 19th, 
culminating in his falling insensible from his seat during his 
address to the jury; nor was the anxiety in any way appeased 
when it became known that a letter, written to him by a superior 
finding fault with the way in which he had conducted the trial— 
whether too leniently towards the accused and his counsel or not 
strictly enough towards the public prosecutor is not known, as a 
second letter from the same hand, apologising for the wording of 
the first, and denoting it as of “a strictly private character,” pre- 
vented the contents being published—had so preyed on the mind 
of the judge that, smarting under the injustice and illegality of 
the unmerited rebuke, his head gave way at a moment when his 
mind rejuired to be divested of every idea or feeling which could 
bias his exposition to the jury. i 

Nor was this the only lapse in the legal procedure. The 
authority—from whom the rebuke emanated or not is not stated 
unmindful of the enormous strain on the mind of the man who, 
as president, has not only to conduct the trial, but to examine 
the witnesses during a period of so many days, omitted to ap- 
point the vice-president especially nominated to take the presi- 
dent's place in case of accident or sickness, consequently the 
trial had to be postponed to give the president time to recover, 
or to allow the authorities to go through the necessary forms for 
electing a successor, 

That this delay was of itself an injustice to the accused there 
can be no doubt, and one cannot but sympathise with him in the 
anxiety and distress of mind which a postponement, at. the time 
when a few hours more or less would have decided his fate, must 
have caused him, however much a conscious innocence may have 
helped to support him. But that is of far less importance than 
the loss of coniidence in the untrammelled path of justice which 
em alone uphold the honour and integrity of the land, 

All who live in this country, and have had an opportunity of 
judging for themselves of the concessions the present Emperor 
has mide during the latter years of his reign, and his efforts to 
improve his people morally, physically, and socially, how he has 
sought out from every land, not with servile imitation, but with 
discriminating energy, the things which he has considered best 
for the country, cannot but sympathise with him, not only with 
the sympathy of a loyal subject with a faithful sovereign, but 
with the heartfelt sympathy of man with man, that his best 
endeavours, his kindest wishes,and his untiring activity in public 
mutters, have been thwarted, counteracted, and turned to per- 
sonal agerandisement by those from whom he expected assistance 
and on whom he has showered his greatest honours and benefits. 

One has but to cast 2 retrospect over the past three years to 
see how inuch the country has to thank those who should have 
protected her against the class of speculators who have brought 
Austria to her present financial state. We will not discuss the 
policy of granting concession after concession to banks and com- 
panies until the mania for investment outstepped the under- 
takings, and the latter had to be invented to meet the require- 
ments of the former ; nor will we ask what percentage of conces- 

ioned railways have since that time been finished, or, if finished, 

pay dividends ; nor how many miles of unfinished lines bear 
witness to the unsoundness of the policy which sanctioned them ; 
but let us rather hope that at the critical moment when so many 
questions have to be settled, the absence of a leader of a depart- 
ment over those branches of industry whose failure has just 
caused an almost national bankruptcy will be of a negative value 
to the country, on the principle that not being there to guide 
and direct, he is not there to err; that those who have passed 
through the fire will profit by the severe ordeal they have under- 
gone ; tha€ justice once awakened will continue to demand fresh 
victims until the commercial probity of Austria is once more 
firmly established ; and that an era of sounder railway policy is 
about to rise from the ashes on the altar on which more than one 
reputation has been sacriticed, whose unsavoury incense, though 
casting a blight on the moral atmosphere, will prove the first of 

a series of peace offerings to the god of commerce and mercantile 

prosperity. 








AN attempt is being made to add another coalfield to the 
resources of the country, Trial borings are going on upon what 
were formerly the Crown lands at Bewdley, the minerals, it is 
stated, having been purchased by Sir G. Elliott. The Diamond 
Boring Company are entrusted with the borings, which have 
already extended to a depth of some 300ft. or 400ft. The indica- 
tions are understood to be favourable, and if coal is discovered in 
quantity it will have an important influence on the fortunes of 
Bewdley and the neighbourhood. Its presence in thin seams near 
the surface has long been known, but there has never been any 


— investigation of the subject till the present steps were 
en, 


PRELIMINARY EXAMINATION IN PATENT LAW. 
TuE following observations and statistics, which are the results 
of an inquiry into the question of preliminary examination in 
the granting of patents for invention, will possess, we think, 
more than ordinary interest during the pendency of a bill to 
provide for such examination. It will probably be admitted 
that in theory the expediency of official preliminary examination 
is unassailable. A perfect system of previous examination would 
have few opponents ; so important, however, is the part that such 
a system must play in any Patent Law of which it forms a pro- 
vision, that it is in proportion only to its approach to perfection 
that it can claim exemption from criticism. 

Our object is an attempt to show how nearly or how distantly 
the system of preliminary examination can be made, or has been 
made, in practice to approach to that perfection which must be 
its strongest claim to adoption. The system of preliminary 
examination existing in the United States Patent-office has been 
chosen for the purposes of this inquiry for several reasons. In 
the first place, it is almost the only system of the kind as to 
which we possess sufficient materials upon which to form a 
judgment; further, it is the system invariably relied upon by 
the advocates of preliminary examination as most strongly con- 
firming their views; it is, in fact, a system which may fairly be 
considered to have achieved a larger measure of success than any 
other system of the same kind; instituted at the passing of the 
United States Patent Act in the year 1836, its existence may be 
regarded as in a great degree coincident with the history of 
invention itself in that country; it is, in its present working, the 
development of nearly thirty years of experience; it has had the 
advantage, at various periods, of the supervision of some of the 
most eminent men of science in America; and it has the 
assistance of a large and able staff of officials to carry it into 
execution.* If, therefore, grave defects are proved to exist 
in the working of preliminary examination in the United 
States, it may well be doubted whether the introduction 
into the Patent Law of this country of a system of 
the same nature would recommend itself to the public. 
Believing that the question of the expediency of preliminary 
examination must be decided on the evidence of the fallibility— 
or rather, the want of infallibility—generally of expert exa- 
miners, we have tried, from the only official sources at our dis- 
posal, to collect some figures which shall show to what extent 
dependence is to be placed in the judgment of the examiners 
charged with the carrying out of the system in the United 
States Patent-oftice, ic, of the most perfect system of the kind 
known. 

The procedure in the American Patent-office is as follows :— 
The application for Letters Patent is submitted to a preliminary 
examiner ; if he refuses to allow it, an appeal may be made to a 
board consisting of three examiners-in-chief ; from them, if the 
patent is still refused, an appeal lies to the Chief Commissioner. 
There is a further appeal—which, however, is very seldom made 

-from the Commissioner to the Supreme Court. When two 
or more applications are made for inventions bearing a resem- 
blance to one another, they are placed in interference and decided 
upon by a similar process. Further, when application is made 
for the extension of a patent, the Chief Commissioner causes a 
new examination to be made into its novelty at the original 
granting, and unless the result of this further examination is 
favourable to the invention, the patent cannot be exten led. 

The best means, therefore, of showing the degree of infallibility 
of the examiners appears to us to be the ascertainment of—(1) 
The number of appeals from the Board of Examiners-in-Chief on 
applications ;F (2) the number of appeals from the Board of 
Examiners-in-Chief on interferences ; (3) the number of patents 
declared void by the Chief Commistioner for want of novelty, on 
application for extension. 

The following figures have been gathered from the Report of 
Decisions of the Commissioner of Patents (U.S.) for the years 
1869, 1870, and 1871, and from the Ojficial Gazette of the United 
States Patent-ofiice for 1872, 1873, and 1874: 


Extension. 


In Applications. In Interferences. 


Number of pat- 
ents declared 
void for want 
of novelty. 


Year. 


7 void. 
3 void in part, 
15 void 
2 void in part. 
6 void. 
5 void in part. 


I 5 vi 
; 8 void. 





7 void in part. 
6 void, 
3 void in part. 
3 void. 
3 void in part 





$5 void. 


Total for ha. 
23 void in part. 


six years. 


164 
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It will be seen from the above table that of the formidable 
total of 433 appeals heard by the Chief Commissioner in six 
years, the result was that in 141, or 32°5 per cent., of the cases, 
both the preliminary examiner and the Board of Examiners-in- 
chief were overruled. It also appears that, during the same 
period, sixty-eight existing patents were declared yoid, or partly 
void, by the oftice from which they were issued. 

It is necessary to remember that in America appeals, in the 
first instance, only take place in cases of refusal to grant the 
patent applied for; were an appeal allowed against the granting 
of a patent, the labours of the Examiners-in-chief and of the 
Commissioner would be vastly increased, and it is probable that 
still further evidence would arise of the want of infallibility of 
preliminary examination. 

We have, further, examined the law reports which appear in the 
Oficial Gazette of the United States Patent-ofiice for the years 1872, 














The Hon. J. M. Thacher, Assistant Commissioner of the Patent-office, 
Washington, in an address to the Vienna International Patent Congress, 
1873, says, ‘‘To perform the work of examining this large number of 
applications, the corps of expert examiners has been increased from time 
to time, until it now reaches about 100 -to wit, twenty-four principal 
examiners, and the same number of first, second, and third assistant 
examiners. The clerical force has been correspondingly increased, so 
that the officials of all grades employed in the office may now be stated in 
round numbers as about 500.” f 

+ No record is at our disposal, showing the number of appeals made from 
the preliminary examiners to the examiners-in-chief ; ~ of course, the 





appeals from the latter to the commissioner imply at least the same 
pumber of appeals in the first instance, 





1873, and 1874, with a view to ascertain how far the elaborate and 
very sifting system of previous examination existing in the 
patent law of that country tends to check litigation in regard to 
patents after they have left the office. The following short 
table shows the result of the search :— 


| Number of actions | Number of actions | Number of patents 








3 years, 


Year. for infringement on other issues deciared void for 
of patents. relating to patents. | want oi novelty. 
“1872 69 7 8 x : 19 
1873 43 | 8 l4 
1874 73 ul 20 
Total for| pa 27 i a 53 


From these figures it appears that in three years 212 actions 
were reported in the various courts of the United States, and 
that during the same period 53 existing patents were by the 
judges declared to be void for want of novelty at the time of 
granting. 

In considering the facts contained in the preceding statement, 
and in view of the proposed introduction of previous examination 
into the English Patent Law, it is proper to observe that the 
number of patents granted in the United States greatly exceeds 
the number granted in England. About 13,000 patents are 
annually passed in the American Patent-office ; the number of 
applications allowed in the English Patent-office has never ex- 
ceeded 4400 in round numbers. It has, however, been main- 
tained that this difference is more apparent than real ; for, 
whilst in America the patentee is strictly tied down to include 
one invention only in his application, the English practice admits 
of such comprehension in the specification as to allow several 
methods or processes in one patent. Thus one English patent in 
very many cases represents what would be described in two, 
three, or even more American patents. Moreover, it would result 
from the English practice above alluded to that an application 
would frequently have to be submitted to examiners of more 
than one class. 

In conclusion, it may be well to point out that the range of 
literature over which English examiners would have to travel 
before passing an application is exceedingly wide. In the Great 
Seal Patent-otfice there are about 91,000 specifications of English 
patents, about 165,000 claims and drawings of American patents, 
and 179 volumes of French specitications ; the library consists of 
upwards of 50,000 volumes of scientific and technical works. 
These must all be regarded as “specifications and other docu- 
ments and publications in the Patent-office.” The preceding 
short statement affords, we think, some means upon which to 
form a judgment upou the general practicability of a system of 
preliminary examination. 


THE railway from Sebastopol to Simpheropol has been opened 
for trattic. 

LoNDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
MEN.-—At the sitting to-morrow (Saturday) at the City Terminus 
Hotel, a paper entitled ‘‘ Objections to the Lord Chancellor's 
Proposed Amendment of the Patent Law” will be read by Mr. 
William Smith, C.E. The chair will be taken at 7 p.m. by Mr. 
Newton. 

Tue Berean Iron Trapve.—(From our Correspondent).—This 
trade presents no material change. The lockout in South Wales, 
and the strike which has commenced among the ironworkers of the 
Cleveland district, are engaging just now a large amount of 
attention in Belgium, as Belgian industrials not unnaturally hope 
and expect to profit, to some extent, from English labour difficul- 
ties. A company has been organised at Gosselies for the manufac- 
ture of certain descriptions of railway mutéria/. 


LiGHT LocoMoTIvVes FOR METROPOLITAN Trarric. — The little 
“Terriers” put on the South London line by Mr. W. Stroudley, 
locomotive superintendent of the Brighton Railway, continue to 
give the utmost satisfaction. The consumption of fuel hardly ex- 
ceeds 18 lb. a mile, and the costs of repairs since 1873 has been 
almost ni/. As an example of their powers, we may cite the fol- 
lowing : Some time since one of the drivers melted the lead plug 
out of his fire-box, and the engine came to a stand at Denmark-hill, 
another ‘‘ Terrier” with its train coming up, the first train with 
the dead engine was pushed into London Bridge terminus, stopping 
at all stations, and keeping time. The load of ‘‘ Terrier” No. 2 
was thus 20 carriages and a dead engine. No doubt can remain 
as to the hauling power of these remarkable little engines after 
this performance. We described and illustrated the ‘* Terriers ” 
in 1873. 

Deatu or M. SeGutn.—We announce with regret the death of 
M. Mare Seguin, the nephew and pupil of Mongolfier, at the age 
of eighty-nine. M. Seguin was one of the few engineers of the 
old school who remained with us, He constructed the first im- 
portant French railway—that from Lyons to St. Etienne—and he 
introduced various innovations in the working of railways, all of 
more or less importance. But his greatest work perhaps was the 
invention of the fire-tube or locomotive boiler, which has been attri- 
buted to both Booth and Stephenson. His patent for this boiler 
was taken out in 1828, and early in 1829 he altered two Stephen- 
son locomotives, giving them tubular boilers. Mr. H. Booth, 
secretary of the Liverpool and Manchester Railway, invented the 
fire-tube boiler about the same time, without, it appears, any know- 
ledge of what Seguin had done. M. Seguin was a man of much 
ingenuity, and was universally respected. His influence, no doubt, 
did much to extend the railway system in France, and his loss will 
be regretted by an extensive circle of friends and acquaintances. 


Diamond Rock Borinc.—At the general meeting of shareholders 
in the Diamond Rock Boring Company, last week, it was stated 
that the contract for a long railway tunnel at Clifton for the Great 
Western and Midland tome had just been completed, and 
another large contract of a similar character for a tunnel had been 
concluded with the Llynvi and Ogmore Railway Company, and 
the works were already in full operation. The subaqueous work 
on the Tees had been very successful. During the winter months 
it had been found more economical to stop the works, but they 
would be recommenced at the end of March. The rock that had 
been blasted during the past year had been raised by the Conser- 
vancy Dredger at the rate of 1100 tons vo day. No divers had 
been employed, and the whole of the blasting had been carried 
out without a single man being sent under water. The board were 
firmly of opinion that the Daunt’s Rock, off Cork Harbour, could 
only be removed by the agency of the diamond drill, which enables 
holes to be put down under water, and that in weather not more 
than ordinarily rough. It was proposed to establish workshops and 
stores in London, in addition to those at Cardiff and Darlington. 
The managing director Major Beaumont gave full details of 
the work at the Sub Wealden, stating that he had no doubt 2000ft. 
could easily be reached within the present year. He stated that 
the Diamond Rock Boring Company’s machinery, at Bomish Brid, 
in Bohemia, had put down a hole 2300ft. deep in six months, the 
work being contracted for by Herr Schmidtman, who was now en- 
gaged in negotiating a contract for a deep boring near Basle, in 
Switzerland, where the operations of the diamond drill are looked 
to with very great interest. Major Beaumont stated that with 

roper tackle there would be no culty in reaching a depth of 
t. by this system, and bringing up satisfactory cores; it was 
only a question of strength and design of machinery.} 
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RAILWAY MATTERS. 


Tur Sindian of the 30th January states that the works on the 
Inrdus Valley State Railway have been completely stopped between 
Mooltan and Sukhar for the present, Government withholding the 
funds required for the completion of the line. 


THE Italian Government has conferred a gold medal of honour 
upon the Prince Torlonia, in recognition of his services in having 
successfully accomplished the drainage of the Lake of Fucino, an 
undertaking which had been attempted by the Emperor Claudius. 


THE Diario Oficial of Mexico states that the Government have 
concluded a contract for the con struction of a line of railway from 
the capital to Leon, passing by San Juan del Rio, Queretaro, 
Tehaya and Guanjuato. The total length of this line will be 450 
kilometres—279 miles, 

THE average price paid by the Great Northern Company for coal 
in the half-year ending December, 1873, was 19s. 8d. per ton, being 
the highest average they have ever paid. In the first half of 1874 
the average fell to 17s. 2d., and in the December half the price 
fell to 14s, 2d. The saving in the latter half-year was equal to 
about £30,000, 

THE two sections of railway in Calabria, Asti to Soverato, and 
from Soverato to Catanzaro, are now nearly finished, and the 
works on the remainder of the line to Monasterace are progressing 
most favourably, so as to leave no doubt that by next autumn they 
will be completed, and thus form an unbroken line of railway from 
Modane to Reggio—Calabria—the entire length of the Italian 
peninsular. 






THE railway tunnel at Whitehaven, the dangerous state of which 
was so strongly commented upon at a recent meeting of the trustees 
of the Town and Harbour of Whitehaven, convened to oppose a 
contemplated agreement between the Furness and Whitehaven, 


Cleator, and Egremont Railway companies to work it for five years, | 


was closed for passenger trafficon Saturday. Passenger trains now 
arrive and depart at a station outside the town. 


At the commencement of 1874 there were 80°8 Danish miles— 
the Danish mile being 4°685 of an English mile—of railway belong- 
ing to the State, and forty miles the property of private companies, 
of which 35°4 miles in Iceland, three miles in the Island of Falster, 
and 0°9 mile between Banholm and Marienborg; to this must be 
added now the lines that were opened during the past year, so that 
at the present time the total length of railways in Denmark is 150 
Danish miles—702} English miles. 


No less than nine express trains of the Great Northern Company 
run daily from London to Peterborough, a distance of seventy-six 
and a-quarter miles, in less than one hour and three-quarters. The 
mean time occupied on the journey by these nine trains is 
1 hour 37 minutes, which is equal to an average speed of over 
forty-eight miles an hour, while the two fastest trains actually 
perform the journey in an hour and a-half, and in running must, 
therefore, maintain an average velocity of fifty-one miles an hour. 

THE members of the Railway Accidents Commission, of which 
the Duke of Buckingham is chairman, have returned to London 
from a visit to Manchester, Leeds, Huddersfield, and other places 


in that district, during which they made minute personal inquiries | 


into the working of railway traffic and stations on the London and 
North-Western, Lancashire and Yorkshire, and Manchester, 
Sheffield, and Lincolnshire lines. Some of the witnesses examined 
appear to have been impressed with the very practical character of 
the inquiry. : 

A CoMPARISON, wnder the different heads of expenditure, between 
the cost of working a large railway at the present time and twelve 
years ago will be had from the following analysis of the figures in 
the half-yearly report of the North-Eastern Company for the past 
half-year and that for the corresponding half-year ending December, 
1862 : 


























Half-year | Half-year 
ending Per ending Per 
December, | cent. | December, | cent 
1862. S74 
‘ 
Gross receipts .. .. se oo o« 1,174,176 | 
Maintenance of way, &c. .. .. 124,397 10°6 13°7 
Locomotive power .. 0... «+e 150,195 12°8 563, 1's 
Carriages and wagons 78,306 67 207,580 62 
Taxation + se oe es we 32,456 2°8 O1,s74 2°7 
General ae, «6! Meer ek. wi on 154,600 13°1 208, 188 15°2 
— Ce - —= — ! — —— 
Total working expenses... 540,044 iO | l, 1 53° 


THE Moscow-Brest Railway has been doubly unfortunate lately, 
Its traffic manager has just had a severe reprimand inflicted on him. 
in the official organ of the Ministry of Roads and Ways, for what 
amounts to general negligence in the service of the line, and its 
main station, at Moscow, has just been destroyed by fire. Admiral 
Possiett is said to have decided on augmenting the railways to the 
extent of 6500 versts, which, with those already projected, will give 
8000 versts to be constructed. The works will be divided into four 
classes, and commenced in the order of their relative importance. 
The first lines to be taken in hand will be those to Siberia, and to 
the coal-fields of the Don. The Russian correspondent of the 
Standard says that the vexed question as to the northern or 
southern route for the Siberian line is not yet settled, but there 
are many signs which show that the southern route will be pre- 
ferred. The Society to aid the Development of Trade and Industry 
in Russia has lately devoted a series of sittings to the details of 
this important commercial question, and the result of the dis- 
cussion has been overwhelmingly in favour of the southern line. 
Admiral Possiett, with the concurrence of the Minister of Finance, 
has raised the question of increasing the duty of foreign rails, in 
order to protect the interests of the Russian ironmasters. 


Two very curious articles have been published by a Shanghai 
native newspaper, the Hwei-Pao, protesting against the construc- 
tion of railroads in the Chinese Empire. The Hrrci-Pao is of 
opinion that the existence of railroads in Europe is too recent to 
admit of a judgment being formed as to their practical utility, 
and, moreover, that there is not sufficient business in China to ren- 
der them profitable. The Chinese journal goes on to say that 
**tea and silk are the principal objects of commerce, and these have 
hitherto been forwarded to the treaty ports by river steamboats. 
A substitution of railroads for steamboats would not effect any 
saving in point of time, and could not, therefore, even from the 
point of view taken by the foreigners themselves, be of any service 
to China. Admitting that a little time was gained, the Chinese 
would not be benefited, for the goods would not be exported more 
rapidly. Thus the railroads would only lead to an accumulation 
in the ports of vast quantities of goods which, as they could 
not be chinped off all at once, would fall considerably in price.” 
The Hwei-Pao also says: ‘* The accidents on the railroad lines are 
very numerous, caused by collisions, by the engines or tenders 
taking fire, by the trains running off the lines, or by bridges giving 
way and the trains being precipitated into the rivers below. In 
other cases the carriages are injured by the great speed at which 
they are carried along, and the accidents are so numerous that it 
is often impossible to ascertain the exact number of dead and 
wounded. All the foreign journals are full of details concerning 
these accidents. But admitting that most of these casualties are 
preventible, and that the trains follow their regular course, they 
travel quicker than the thoroughbred horse, and the people walk- 
ing on the lines would have no time to get of their way. From 
this cause alone the number of fatal accidents would be enormous. 
In all countries where railroads exist they are considered a very 
dangerous mode of locomotion, and beyond those who have very 


urgent business to transact, no one thinks of using them, 





NOTES AND MEMORANDA. 

Rock or swamp maple, says the Scientific Ameriean, is a better 
step for a turbine than either lignum vite or elm; cast iron is 
useless, 

To cement metal to glass, mix two parts powdered white 
litharge and one part dry white lead into a dough, with boiled 
linseed oil and lac copal. The metal is to be coated with the 
cement, and then pressed upon the glass, 

THE number of single barrelled guns made at Liége during 1874 
was 270,413, of doubled barrelled 141,823, revolvers and pocket 
pistols 356,069, carbines 53,768, During the last week an enormous 
quantity of old guns have been sent from France to Liége, the 
total weight being 400,000 kilos. 

IN order to detect artificially coloured red wine, dilute the wine 
with twenty times its volume of water. On addition of plumbic 
acetate solution (1:10) the colour of genuine wine will then dis- 
appear, the solution becomes turbid, and, on heating, small silver- 
grey flocks with a reddish cast separate out. Artificially coloured 
wine, under these circumstances, gives la re curdy flocks of a dark 
violet colour. Solution of cupric sulphate (1:10) with unadulter- 
ated wine destroys the colour without causing turbidity. With arti 
ficial wine the colour becomes violet blue, anda slight tw 
bidity appears. Baryta water (1:10) destroys almost completely 


the colour of unadulterated wine, showing at the same time | 


a trifling turbidity. With coloured wines the solution be 
comes violet blue to bluish-green, and at the same time the wine 
is rendered turbid. Soaking filter paper in the reagents above 
mentioned, and placing a drop of the wine on the paper, is men- 
tioned as a mode of applying this test. 

M. HeYL, engineer of one of the German railways, in a recent 
report upon the special section under his charge, calls attention to 
the development of magnetism in the rails. According to the 
Journal of the Franklin Lustitute, he says: ‘I have observed that 
all the rails are transformed at their extremities, after they have 
been placed in position a few days, into powerful magnets, capable 
of attracting and of retaining a key or even a heavier piece of 
metallic iron. These rails preserve their me gnetism even after 
they have been removed, but they lose it gradually. When in 
position, however, the magnetism is latent, only becoming free 
when the chairs are removed, and disappearing again when they 
are replaced. Hence it is necessary to assume that two opposite 
poles come together at each junction, and that each rail is a 
magnet, the poles being alternately reversed throughout the line. 
This production of magnetism in the rails examined is, un 
doubtedly, attributable to the running of the trains, and to the 
shocks, frictions, Xc., thereby produced. The hypothesis of 
electric currents, induced or direct, must be rejected, since it is 








negatived by experiments upon the subject made with suitable | 


apparatus. Although the interest attaching to the fact above 
stated is at present purely scientific, it is not impossible that the 
magnetism thus developed may exercise an influence actually bene 
ficial upon the stability of the roadway, increasing the adherence 
to the rails and the friction. It is possible, also, that the magnetic 
currents may be stronger at the moment of the passage of the 
trains than either before or after. If this be so, the observations 
may acquire a still higher practical importance.” 

Tue total annual consumption of spiegeleisen by the eight 
Bessemer establishments in the United States, when fully employed, 
will not exceed 25,000 gross tons. It has never amounted to quite 
this quantity in any year. Most of the spiegeleisen used isimported. 
It is classed as ordinary pig iron, and pays duty as such. Only one 
company makes spiegeleisen, the New Jersey Zinc Company, of 
Newark, New Jersey, which has three furnaces, each 20ft. by 7ft., 
with a combined annual capacity of 5000 gross tons. In 1872 they 
produced 4072 gross tons ; in 1873, 3930 tons; in 1874, 4070 tons, 
The spiegeleisen made by this company is equal to the best that is 
imported, and is, therefore, readily sold. The following are two 
analyses of it : 


TOM. «2 co ce cc 08 08 cf cc of es eos 83°20 83-2 
ee ee ee ee ee ee | 1167 
Phosphorus .. «2 cc cc «0 of of os co O°398 ole 
nn a an ae en ae ee 0-367 ow 
Carbon oe 0s 6s 08 66 66 8e 6O (fe ls O52 402 

100°031 100-lU 


Pig iron that is rich in manganese and almost free from phosphorus, 
silicon, and sulphur, is made at several furnaces in the country, 
but not of a quality that will, under present conditions, justify its 
use as spiegeleisen. The country, however, possesses an abundance 
of the ores necessary to produce all the spiegeleisen it may require, 
and some decided steps may be taken at an early day to_rende: 
the Bessemer establishments entirely free from all dependence 
upon foreigners for a material so necessary to their prosperity. 

THE Russian navigation report for 1873 has just been published, 
and contains the following statistics : 





Baltic Sea ports entered 3891 vessels with cargocs and 3391 in ballast 
White Sea ports a 1) e ; He ea 
Black Sea and Azoff ,, ; BY 
Caspian Sea ” ” ‘ 

Total .. .. 720 3855 


Together 13,105 steam and sailing vessels, with a tonnage of | 


1,940,013 tons. Of this number 2487 were Russian ships, 2502 
English, 1520 Swedish and Norwegian, 773 Dutch, 427 Italian, 
1386 Turkish, 81 Persian, and 3920 navigating under the flag of 
another nationality. During the year there were 154 marine 
disasters off the coast of Russia, 46 in the Gulf of Finland, 14 in 
the Baltic, 21 in the Gulf of Bothnia, Xc., 35 in the Black Sea, 16 








in the Caspian, 8 in the White Sea, and the rest elsewhere. Of | 


the 154 vessels wrecked, 102 were Russian, 2 Austrian, 14 English, 
15 German, 4 Dutch, 4 Greek, 3 Danish, and the rest French, Xc. 
Although so many vessels were lost, only nine persons were 


drowned, On more than one occasion the lifeboats belonging to | 


the Russian Lifeboat Society rendered important service, and the 
excellence of those constructed by Forrestt and Co, were greatly 
eulugised by the Russian press. The naval estimates of every 
country in Europe are compared by the Cronstadt Mercury with 
those of Russia, which are taken as the unit, and the principal 
Powers figure as follows : -England, 3; France, 2; Germany, 0°85; 


Italy, 0°5; Austria, 0°25; Holland, 0°25 ; Turkey, 02 ; Sweden, 0'1; } 


Denmark, 0°05 ; and Greece, 0°01. 

IN a recent lecture, in the United States, on the mania for build 
ing railroads, Mr. C. F. Adams furnished some very interesting 
facts concerning the construction of railroads in that country and 
in Europe. It appears, says the American Manufacturer, that in 
1844, in England, in a single season, schemes were set on foot 
which involved an expenditure of £340,000,000, an amount equal 
to the whole interest-bearing debt of the United States, The 
mania in the United States, in his judgment, existed from 1868 
to 1873, during which construction jumped from 3000 to 7000, and 
then to 8000 miles a year. The States of Michigan, Kansas, and 
Illinois were taken as illustrations of the effect of the mania. In 
Michigan 1000 miles were built in twenty-eight years, and then 
1700 miles in the next four. In that State thirteen roads now 
failed to earn their interest by the sum of 2,700,000 dols. In 
Illinois during eleven years, between 1857 and 1868, the construe- 
tion averaged 85 miles a year; in the next five years it averaged 
664 miles. Of the 3300 miles of road built in those years, not 
three hundred were apparently profitable. But Kansas afforded 
the most extraordinary illustration of the fury of the mania, 
With 430,000 people only it had more miles of railroad by a third 
than Massachusetts, and none of it was prosperous. The Grangers 
were regarded by him as the best friends of the holders of railroad 
securities, because their action has suspended the building of any 
new railroads, From the statistics it appears that, in accordance 
with past experience, in about four years more the country would 
grow up to its present system, and it would become healthy and 
profitable, 


| MISCELLANEA. 


By moistening the knife or borer with a moderate strong solution 
of caustic soda and potash, instead of with water or alcohol, india- 
rubber may be cut with as much ease as cork-wood, 

PLANS have been prepared for a system of drainage for Ashton 
in Mersey, which is estimated to cost £24,000; and the Local 
Government Board have been applied to for sanction to a loan for 
the works. 

THE Government have assigned to the Lords of the Council on 
Education the charge of the British section at the Philadelphia 
International Exhibition ; Mr. Phillip Cunliffe Owen, C.B., is to 
act as executive commissioner. 

ATthe first annual general meeting of the Phosphor Bronze 
Company, Limited, held at their offices on 25th Feb., the directors 
report and balance-sheet were approved, and a dividend at the rate 
of 10 per cent. per annum declared. 

On Tuesday night, in reply to Mr. Brassey, Mr. Hunt said 
he expected to receive in a few days a report from the committee 
appointed to inquire into the condition and management of the 
boilers of her Majesty's ships; but that report, he believed, would 
not be final. 

THE Malta correspondent of the Western Morning News writes 
that the cylinders of the Swiftsure flagship, of the Mediterranean 
squadron, are 80 #¢€ riously cracked that she is unable to conve y the 
Commander-in-chief to Port Said, as had been arranged. She will 
have to come to England to undergo extensive repairs. 

A cast iron lighthouse for the islands of Dagoe, in the Baltic, has 
been made in Paris and sent out to Kevel, on account of the Russian 
Government. The shell is entirely of cast iron Zin. in thickness, 
It is 47 metresin height from the base to the summit of the lantern, 
and measures 12 metres diameter at the bottom, and 7 metres in 
the gallery above. 

A pRroJEcT for the construction of a narrow gauge railway—1‘10 
metres —on the right bank of the Po, from Turin to Brusasco, has 
rece ntly been laid before the munc ipality of that city and of the 
other communes through which it would pass. This line, which 
will be 32 kilometres—20 miles—in length. is proposed to start at 
the Piazza della Gran Madre di Dio, and is estimated to cost 
3,600,000 francs. 

AMERICAN soft iron is coming into favour with some of the 
leading foundrymen in San Francisco. There were imported at 
that port last year, 8465 tons of pig iron, against 8124 tons the 
| previous year. Of thisamount the most was Scotch and American, 
as follows: Scotch soft, 4703 tons; Scotch white, 260 tons; 
American soft, 1447 tons, American white, 400 tons ; Oregon soft, 
1404 tons; American grey, 200 tons—total, 8414 tons, of which 
3451 tons were American and 495 Scotch. 

THE visitors to the Exhibition of 1862 will possibly remember 


the enormous dial which surmounted the Cromwell-road entrance. 
The hands of the dial were worked by a gigantic clock, which was 
exhibited in the transept of the Exhibition. It was the work of 
Mr. Benson, of Ludgate-hill. Its chimes were a modification of 
the celebrated Cambridge chimes.. This cleck has just been pur 


chased, and will be forwarded to Toronto, where it is destined to 
| be fitted in St. James’ Cathedral, in that city. 

Dr. C. W. Siemens, F.R.S., attended on Monday, the 22nd 
inst., at Marlborough House, when H.R.H. the Prince of Wales, 
president of the Society of Arts, presented to him the Albert Medal, 
| which has been awarded to him by the council for his researches in 
| connection with the laws of heat, and the practical application of 

them to furnaces used in the Arts; and for his improvements in 
the manufacture of iron; and generally for the services rendered 
by him in connection with economisation of fuel in its various 
applications to manufactures and the arts, 

AN exploring expedition will shortly leave Marseilles to make 
researches into the depths and animal organisation of the Mediter- 

|} ranean. Soundings and dredgings similar to those made by the 
Challenger will be made by a steamer specially provided with 
microscopes, photographic apparatus, and means for preserving new 
or rare specimens of marine zoology. The expedition 1s entirely 
due to the enterprise of M. Marion, M. Talabot, the managing 
director of the Paris, Lyons, and Marseilles Railway, and several 
inhabitants of Marseilles. Interesting discoveries are anticipated, 
|}and the results are eagerly looked for by the French scientific 
world. 
Two workmen engaged in soldering a pipe between the skins of 
| her Majesty's ship Black Prince, in Keyham Dockyard, Plymouth, 
had a very narrow escape from death on Monday, To get at their 
work they had to creep through a succession of man-holes leading 
from one compartment to another of the space between the inner 
j} and outer casing of the ship. In that dark and contined space they 
| had to use a charcoal fire. By its fumes they were overcome. One 
became wholly insensible, but the other managed to crawl through 
| the man-holes to open air, and, although speechless, he managed by 
signs to indicate that something was wrong. The task of bringing 
out his wholly insensible comrade by means of ropes was very 
ifticult and tedious, 

A CALIFORNIAN genius is the author of a new invention, intended, 
says the Furniture Gazette, to do away with servants around tables 
at meal-times. It consists of a movable railway, acting within a 
circle inside the plates that are to be served. It will suttice for an 
oblong table as well as for a round one, and is operated by the 
| person who sits at the head, or, in other words, the one who does 

the carving. This individual is enabled, by means of his or her 
| feet under the table, after the manner of working the treadle of a 
sewing machine, to send a plate of hash, so to speak, sailing round 
at lightning speed to the spot of destination, followed up with the 
condiments, cutlery, &c., necessary to the thorough enjoyment of 
the meal. The advantages of such an improvement are apparent 
and manifold. Besides the delays and confusion consequent upon 
the prevailing custom, accidents, such as spilling soup over the 
shoulders of those seated around the table, will be avoided. 

Tut Moniteur des Intéréts Matéricls published an interesting 
report by the chief engineer of mines of the province of Hainault 
on the production of coal in that province in 1873, From this we 
learn that the total production of that year was 11,652,053 tons, 

value of 255,276,670f. In 1860 the production was only 
0 tons; four years later, in 1864, it had increased to 
7 to 9,595,280 tons ; and in 1870 to 10,196,230 
| tons. The lowest average price of coal during this period of 
thirteen years was 10°17f. per ton in 1864, whilst the highest price, 
| viz., 21°0f. per ton, was reached in 1873. The total number of 
persons engaged in these mines during 1875 was 79,556, or 5873 
| more than that of the previous year. The earnings of the work 
men averaged 1406f. for the year in 1873, or an increase on those 
of the previous year of 350f. The total amount paid away in 
wages amounted to 111,890,900f. The total expenses of raising the 
| coal is estimated for 1873 at 189,916,670f.; or, on the average, each 
| ton of coal cost 16°30f., which shows a net profit of 5°60f. per ton. 
The average yearly production of each miner employed under 
ground was 191 tons, but divided over the total number of work- 
people employed both above and underground, thst amount falls 
to 146 tons per head, or 11 tons less than during the previous year, 
The above total production of the province of Hainault, of 
11,652,953 tons, is divided amongst the three districts as follows : 
District of Charleroi, 6,614,500 tons; Mons, 4,957,453 tons; and 
Tornai, 81,000 tons. That of Mons alone was less than that of 
the previous, whilst the increase for the whole province was 
36,787 tons. During 1873 the total number of mines worked in 
the province of Hainault was 202, with an average depth of the 
pits of 431 metres; besides this there were thirty-five mines being 
explored. The number of winding engines employed throughout 
the whole province was 292, those for pumping numbered 110, 
whilst 257 were used for ventilation ; and, besides these, 443 were 
used for various other purposes, The total steam power amounted 
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BROSOWSKY’S HAND PEAT DIGGINC MACHINE 


‘For description see page 161.) 
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Porsonous MAGENTA CoLours.—Dr. Springmiihl, the editor of , 
the Musterzeitung, states that out of 25 speci of magenta only | 
one was found free from arsenic. In 14 the amount was sufficient | 
for quantitative determination. In four samples the proportions 
were respectively 6°5, 5°9, 5°9 and 5°1 per cent. Such qualities, of 
course, must prove dangerous if used for colouring liquors, con- 
fectionary, and toys. In dyeing, however, the amount of the 
poisonous matter which attaches itself to the wool is relatively 
trifling. This the author ascertained Wy an interesting experiment. 
In a beaker he dissolved 1°55 grain of the most poisonous sample in 
hot water. The solution, of course, contained 0°093 grain of 
arsenic. In it asquare foot of pure wool, woollen tissue, was dyed. 





It was then well rinsed in a second beaker of pure water, and again 
inathird. The dyed wool, the residual dye, and the two wash- 
waters therefore contained 0° i 
to ascertain its distribution. 

grain, in the first washing water 0°016. 


grain of arsenic, and it remained 
In the dye bath were found 0°072 
In the second washing- 





water, the amount was too small to be determined. It, however, 
and the dyed wool must together contain the residue, 0°005. 
According to Marsh’s test, the wool appeared to contain less than 
the second washing water. Hence a square inch of the woollen 
could contain scarcely 0°0003 of a grain of arsenic. If the pro- 
portion of arsenic is low, as in well purified magentas, the wool, 
when dyed, gives no indications by Marsh’s process, The two most 
frequent adulterants are oxalic acid and sugar. The author has 
found 21 - cent. of the former, and 24 per cent. of the latter. 
Joly has detected sugar to the extent of 50 per cent. Aniline 
violets are more liable to sophistication than tas, from the 
fact that they are sold, not in well defined cry but in powder 
or in cakes, e author detected gum in a Hofmann’s violet 
to the amount of 12 per cent., and 8 per cent. of finely ground 
charcoal in a common phenyl violet. Of 32 samples of iodine 
green examined, 5 were unqu histicated. One con- 
tained 18 per cent, of sugar. An English sample was cleverly 





| sophisticated with a salt of lead, probably the picrate, and defla- 
— when a portion was heated upon platinum foil. 


Metallic 
ead was found to the extent of 10 per cent., corresponding to 21 
fe cent. of the picrate. Two other samples containe 1 respectively 
4 per cent. of common salt and 26 per cent. of magnesia. Oxide 
of chrome is also a possible adulteration. The finest sample of 
iodine green examined was from the manufactory of H. Siegle, in 
Stuttgart. The author considers that in the production of this 
beautiful and costly colour the Germans are superior to the English 
and the French. 
Amonest the Asiatic Powers, Persia possesses an army of 86,800 
men, which in time of war can be increased to 152,600. The army 
of China consists of upwards of 600,000 infantry and 40,000 guards. 


In Japan, where the military service is com ry, the army con- 
sists of 50,280 men and 72 field pieces. In Africa, the an 
army is well i and numbers 76,800 strong, whilst that of 


Tune consists of 10,500 men, 
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In the accompanying engravings we illustrate a somewhat novel 
arrangement of multitubular boiler, patented by Mr. C. Smith, 
of Hartlepool, and Mr. Alfred Alexander, Corinium Works, 
Cirencester. It will be seen that two boilers are placed side by 
side, the vacant space between the shells below being used as a 
furnace. The products of combustion are carried into a brick 
up-take at the back, and thence through fire tubes to the front. 
It is claimed that these boilers eminently possess simplicity, safety, 
and suitability for high pressures, economy and efficiency ; that 
they are, ceteris paribus, the cheapest boilers 
extant; that they are probably the lightest and 
smallest boilers for their power that can be 
constructed, so that the ease and little cost with 
which they can be transported is obvious; that 
the cost of setting, for the same reason, is greatly 
less than the ordinary description of boilers ; 
that their short length obviates all the trouble 
and danger arising from the unequal expansion 
and contraction, as in long cylindrical boilers ; 
that the absence of internal furnace flues obviates 
the danger of explosion from collapse so frequent 
in internally-fired cylindrical boilers, whilst the 
danger of burning the bottoms of the boilers by 
reason of the sludge deposited thereon, as in 
ordinary externally-fired boilers, is also obviated ; 
that the position of the furnace between the 
cylindrical shells is the best possible to insure a 
thorough circulation of the water; that this 
rapid circulation of the water, besides promoting 
the evaporative efficiency and economy of the 
boilers by facilitating the separation of the steam 
from the water, also greatly prevents incrustation ; 
that the solid matters contained in the water are 
mainly deposited, by the central downward 
current, in the bottom of the boiler, below the 
level of the fire, in the form of a soft sludge, 
which is readily removed through the manhole 
in the bottom front of the boiler ; that no boiler 
offers better facilities for cleaning and examina- 
tion, both internally and externally—space is 
left for a man to enter by the bottom front man- 
hole and pass up through the central space 
between the tubes; that the fire-brick combus- 
tion chamber at the back of the boiler, by main- 
taining a high and equable temperature, affords 
one of the best aids towards a complete combus- 
tion of the smoke, and that this circumstance, 
combined with the large and favourable character 
of the heating surface afforded by thin tubes, is 
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REPORT ON THE UTILISATION OF PEAT 
PEAT LANDS. 
(Continued from page 112.) 
Brosowsky’s Hand Peat Digging- Machine.—Thisisa machine which 
is in pretty extensive use in some parts of Germany; and several 
specimens of peat were stated to have been excavated by it. Herr 


veat-digger since 1842; it p= gue the first of its kind, and a 
| large number, it is stated 2300, ar: now at work—principally in 
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| to which the letters of our description specially refer. 


| W. A. Brosowsky, of Jusenitz, near Stettin, has been building his | 
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la and Fig. 2a, and Fig. 14 to Fig. 44, affording views to scale of 
a machine slightly different in detail from that in perspective and 
Fig. 14 and 
Fig. 2b are respectively side and end elevations of the whole 


| machine; Fig. 34 and Fig. 44 are enlarged views of the cutting tool 


or spade ; Fig. 36 being a side elevation, and Fig. 44 a plan. It 
consists of a square box-shaped knife, a, b, c, a, the two cutting 
edges of which a a, a and £», each have a different inclination 
to the horizontal line. The hinder portion, b, 4, of this box is 
titted to the wrought iron bar », the end of which tapers to a 
sharp edge y, by which the cutting action into the 
peat is so to say prepared, while offering a sort of 
guide into the peat mass. To the long bar », », is 
fixed a rack of wrought iron plate, geared into by 
a spur wheel keyed on a short shaft B, B, revolv 

ing in bearings on a fixed carrier A, A, and turned 
through a hand-wheel or a hand-winch, C, C, by 
the operative. 

During the down stroke, or when the peat has 
to be dug into, the weight of the bar » », of the 
rack y, of the cutting toool, &c., tends at first to 
force the tool down; this tendency has soon to be 
reinforced by turning the arms C, C, till at last a 
square prism of peat is cut out. It is to be noted, 
that in the space over the edge, a, a, Fig. 44, to 
the left, or in the same direction in Fig. 1/, there 
is no peat, this space being clear or filled with 
water; the knife a, #, 3, », has only to cut out 
three sides, so that the prolongation f of the knife 
box a, 6, c, can descend without hindering the 
digging of the peat in the vertical direction, In 
other words, the machine is only intended to work 
at the edge of the excavation, This front end of 
the cutter-box is intended to receive the broad 
even knife, t, d, sharpened on both sides Fig. 3h, 
The hinder portion of this knife is adjustable side 
ways in grooves, and it serves to cut away the 
bottom of the prism of peat where it hangs to the 
whole mass, 

The required movement is given to the knife 
e, d, by means of two chains / and é fixed thereto, 
and guided by being made to pass over long cylin 
drical rollers 4 and / fitted to the front prolonga 
tion of the cutting box. The other ends of these 
chains are fixed to levers » and n’, actuated from 
below by means of ropes pand yg. It is seen that 
by means of a pull at the rope p the chain ¢ is 
drawn up and the knife ¢, d, caused to cut away at 
the base of the column of peat. While the cutting 
box is being drawn up, the surface of the knife e, d, 
serves as a carrier pad the isolated long prism of 
veat, while it is at the same time kept from fall- 
ing sideways by means of a framing of hoop iron 
m, m, m, Fig. 1b and Fig2b. As soon as the block 








the great source of the economy and efficiency of ~======= 
these boilers; and, lastly, that ample draught is “““~~ “~~~ 
obtained by a chimney, which may be of sheet iron, and only 
20ft. to 30ft. high. The masonry for setting will not cost one 
quarter as much as for Cornish or egg-ended boilers of corre- 
sponding power. 

The boilers we illustrate have been put up at the Avon Manure 
Works, Bristol, and are of the following dimensions :—The shells 
are 7ft. by 5ft., of best best Staffordshire plate jin. thick; the 
tube plates jin. thick. The sides of the shell where exposed to 
the fire are of Farnley iron for the entire length of the boilers. 
Each contains thirty-six best lap-welded iron tubes, each 4in. 


external diameter, six secured to the tube plate by nuts inside | 


and outside plate at each end. The tubes are arranged so as to 
allow room for a man to enter through the manhole at the 
bottom, the opening for which is strengthened by wrought iron 
rings securely riveted to the tube plate. The steam domes are 
2ft. in diameter, and 8ft. 6in. high, the shell being of best best 
Staffordshire plate, and the flanged crown of Farnley iron. All 
the rivets in boilers and domes are of best Yorkshire iron. The 
boilers are calculated for a working pressure of 601b. on the 
square inch, and were tested by hydraulic power to 1201b. The 
gases are conducted into a drying chamber, but would usually be 


discharged by a wrought iron chimney, 25ft. high and 2ft. 6in. 


diameter. 





THE PaTENT BILL.—We learn on good authority that a move- 
ment is already on foot in Glasgow amongst the best known in- 
ventors for taking some active measures in reference to, or rather 
against, certain clauses of the Lord Chancellor’s bill. 
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north-east Germany and in Poland. It seems to have been the 
progenitor of the French grand louchet. 
apparatus is stated, by Herr Brosowsky, to be able to bring up 
from short depths of about 6ft. nearly 2000 cubic feet in twelve 
| hours. It weighs lessthan one ton. It consists of a cutter, like 
the four sides of a box, with oblique edges, which by its own 
weight, and by means of a crank and rack work, is forced down 
into the peat to a depth that may reach 20ft. It can cut only at 
the edge of a ditch or excavation, and when it has penetrated 
sufficiently, a spade-like blade is driven under the cutter by means 
of levers, and thus a mass is loosened, having a vertical length of 
10ft. or more, and whose other dimensions are about 24in, by 
28in. This is lifted by reversing the crank motion, and is then cut 
up by hand into blocks of 14in. x Gin, x 5in. Each parallelo- 
pi ‘on of peat, cut to a depth of 10ft., makes 144 sods. It can 

used to raise peat from below the surface of the water, render- 
ing drainage in many cases unnecessary. The Mecklenburg moors 
are now traversed by canals cut by this machine. It is, however, 
only properly applicable in rather shallow and wet moors quite 
| free from wood and the roots of trees; being more especially of 
| value where a thorough drainage cannot be carried out. On high 
| bogs containing wood it cannot be used, and in any case, beyond a 
depth of about 9ft., this hand apparatus is only to be worked with 
great exertion. 

As this machine is, however, in such extensive employment on 
the Continent, and as its use would favour the working of raw 
peat, in which, as we consider, is to be found the true future, if 
there be any future, for the industry of peat in these islands, we 
now give a detailed description of it, mainly due to a publication 
by Professor Ruhlmann, of Hanover, besides a lithograph showing 





| two perspective views of the machine in operation on the bog, Fig. 





With two men this hand | 
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of peat has reached the surface it is cut by hand 
spades into sods, and thrown into barrows or 
small trams set on rails in order to be taken to the drying ground. 

While this is being carried out the cutter-box and apparatus have 
to be shifted on one side to the breadth of the knife. The way 
this is done will be rendered clear by looking at the framing of 
strong wooden beams, usually forming in plan a triangular framing 
G, and a vertical framing of the standards Gi, G:, and horizontal 
beams Ge, Gy, held together by angle iron and tied by rods P, Q. 
On the horizontal surface of the angle iron F, run rollers ¢, u, 
which belong to a second framing, consisting of the vertical beams 
D and the horizontal beams E and E, well tied together by strips 
of plate Di, D:. To this second framing is fixed the carrier A, A, 
already mentioned, so that by shifting E,D, to one or the other 
side, the cutter-box is cals adjusted. 

On the pin r, running through the m4 piece E, being withdrawn, 
the iron lugs v,v, being taken hold of, the working part of the 
machine can then be set sideways. The vertical framing Gi, Gi, 
is generally made of such a width that four cuts sideways can be 
taken. When the peat has been dug out to the whole breadth of 
the framing, the machine has then to be shifted backwards by the 
width of the knife aa,=a, B, Fig. 4). To be able to carry this out, 
the strong horizontal beams G, G, of the framing form a triangular 
frame in plan, lying on its longest side, Fig. 10., on two rollers K, K, 
which run in grooves formed in the bottom beam I, while the shorter 
side, the apex of the triangular in basis, lies directly on the 
flat surface of a long fixed beam H. In the direction of the 
width of the machine isa lever L, one end of which can be 
slightly oscillated up and down on a fixed bolt L, while grasping 
it at the free end Le, it can be pressed down on the upper edge M, 
of a vertical standard M,, in suchwise that the part of the framing 
lying over H is lifted up and the whole weight put on the rollers 
K; Kk, Ona second workman then moving the lever Y,Y, from left 
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to right, Fig. 1b, one end of which rests on the bottom piece I> 
being also linked by X to G, the whole machine can then be shifted 
in the longitudinal direction of Fig 1. In order to fix the bottom 
framing G on the basis I, there are holes V, V, in the latter which 
adjust themselves to holes U in the beam G, in suchwise that iron 
pins R can be dropped into them. To facilitate this, a foot lever 
Tis employed. S is a grooved foot-board for the workmen. Of 
the four men employed able to deliver daily from 1200 to 14,000 
blocks of peat, No. 1 works the digging and cutting apparatus of 
the machine, No, 2 helps in setting it, lifts off and cuts up the peat, 
No. 3 brings the freshly dug peat on one side, while No. 4 piles up 
the sods, 

Though Mons. Challeton de Brughat appeared in the general and 
French special catalogue as an exhibitor of worked peat and char- 
coal, none of his products arrived. It is proposed to apply this 
yentleman’s plan on one of the Norfolk fens; and time will show 
whether this expensive process can take root in England, Some 
specimens of compressed peat and peat-charcoal, admirable in 
quality, but with no indications as to price, were sent by Balbiani 
and Co., of the peat works of Saussay, near Ballancourt, and by 
Monsieur Locquet, of Paris, Quai de Valmy. Each exhibitor also 
showed a water-colour drawing, from which, however, little definite 
could be learnt as to the modes of procedure, apparently similar, 
These specimens of the French peat and peat-charcoal were very 
fine; but no data as to the cost and means of production were 
given to inquirers. Large quantities of peat are worked in France, 
necessarily in those departments far from coal, such as the 
Somme, Loire Inférieure, Pas de Calais, Oise, even in the Marne 
where coal is said to have been found but not worked from want of 
enterprise—in the Eure, Seine ct Oise, and elsewhere. In 
Normandy, twenty years ago, we remember the circular so-called 
mottes of peat extensively used to supplement wood in open fire- 
places. At Rheims, and at Liancourt, on the Northern Railway, 
great quantities of peat are annually worked, 

Borquet and Bénard’s Peat Excavator, or “ Louchet.”—As can 
be seen from our synoptical table of the different processes actually 
at work, a distinctive feature of the French systems apart from the 
more usual hand-cutting. consists in the general use of excavating 
machinery. The accompanying sketches showing a side and an 
end elevation of MM. Bocquet and Bénard’s machine, will give 
a general notion of this class of machinery, which is in use to a 
not inconsiderable extent on the moors and bogs of France. 
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It has a differential motion, working in both directiors, 
and the whole apparatus may be driven either by hand or steam 
yvower, 
The cutter carrier consists of an iron framing fitted with two 
racks, by which it is operated. The lower part forming the cutter, 
and to which are fixed all the vertical parts of the excavator frame, 
is provided with two hinged side cutters, This frame is set in 
motion by two guide pinions on the main shaft, while six guide 
rollers, two of which are placed on a level with the driving pinions, 
hold the frame in place sideways. The upward and downward 
motion of the excavator is imparted by a winch handle if the 
machine is to be driven by manual power, or by a pulley on the 
same shaft when steam is employed. The shaft is rotated in the 
same direction for moviag the frame both up and down, this being 
attained by the use of a double set of gearing, one set being 
directly operated from the pinion for raising and the other for 
iowering through another pinion and wheels on the rack pinion 
shaft. The pinions are thrown in gear alternately, according as the 
carrier is to move upwards or downwards, and different speeds for 
raising the excavator slowly and lowering it ey are obtained 
by varying the relative sizes of pinions with the wheels. The 
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shaft which carries the pinions, and also the driving pulley or 
winch handle are free to slide in bearings. 

One of the rack pinions carries a ratchet, by which the cutting 
tool may be held arrested in any position when the winch handle 
is released, a break being employed to control the descent. Suppose 
the tool to be in its highest position the action is as follows :—The 
clutch is first disengaged from the shaft, and the latter slid in its 
bearings to throw one pinion out of and the other pinion into gear, 
after which the ratchet is released, and the tool owed to descend 
under the control of the brake. Should the resistance of the peat be too 
great the brake may be relieved altogether, and the descent of the 
tool assisted by means of the winch handle. The gearing is all 
mounted on two frames, supported on iron columns bolted to a 
carriage on wheels. The brake shaft, which also carries the inter- 
mittent gearing for lowering the tool, is mounted between two of 
the columns, and the brake lever itself is also pivoted to one of the 
columns. ‘The carriage frame on which the apparatus is mounted is 
formed of longitudinal and transverse bars and diagonal tie rods 
of iron bolted together. When the machine is to be worked by 
steam, « vertical boiler and engine is placed on an extension of the 
two frames, the winch handle in this case being replaced by a 
driving pulley and clutch. The engine serves to balance the ap- 
paratus and the weight of material raised. 

After a secent visit to Mons. Balbiani’s peat works, of which 
particulars are given in our tabular statement, Professor O'Reilly 
describes as follows the peculiar excavating apparatus and other 
machines there employed. ‘* The hand /ouchet presents the defect 
of not insuring the working of the bog to the bottom ; but it is 
clearly to be preferred to the spade. Tor methodical working it is 
advantageously replaced by the machine /ouchet worked manually 
or by steam. The manually-worked /ovchct is much employed in 
France, is cheap of construction, costing only from 700f. to 
900f., is easily handled and moved and involves no skilled labour 
properly so called. On the other hand, it necessarily depends on 
the workman for its utility. It should evidently give the best 
results as regards quantity produced, when worked by task work or 
by a party interested in the bog, but it may occasion an insufficient 
working in depth either on account of insufficient force to overcome 
the resistance presented at some one point or because there is 
interest to work quickly rather than well. M. Balbiani pointed 
outin his bog a place where precisely this had happened, and where 
therefore, the turf is now virtually lost. The louchet proper is an 
openwork cage of wrought iron having a height of din. to Gin., 
according to the depth of bog to be worked, and a horizontal sec- 
tion 0°35m. by 035m. Three of the sides constitute the cage, 
the fourth being open so as to allow the removal of the block of 
turf cut by the /ouchet in its vertical movement. Attached to the 
face opposite the open side and its axis is a rack of such a length 
that the cage can be made to move through the required depth. 
The movement is communicated by a pinion mantel on a shaft 
commanded by the workman in the hand-worked machine and by 
a transmission from a driving shaft in the case of a steam /Jouchet. 
The steam-worked Jouchet must necessarily give the assurance of 
cheap and sufficient power so as to insure that the louchet be 
driven to the required depth, as also to detach the mass of turf cut 
by it. It should also be remarked that when the effort to detach 
is made by jerks on the winch handle in the manually worked 
louchet the machinery may suffer strain, and this jerking certainly 
tends to break the block of turf and detach fragments which, falling 
back into the water, represent so much loss of product and labour. 
Steam power allows of this resistance being overcome at once and 
steadily ; the mass is, therefore, raised above the water level in one 
condition and the least amount of turf is lost. Of course rapidity 
of work can be secured by increased pressure of steam, and with 
turf a pressure of six atmospheres was produced by Mr. Balbiani 
in his small vertical boiler for working his /ouchet. Depth can there- 
fore be obtained, the whole turf taken up with certainty and rapidity, 
and, moreover the machine may be made to follow its work by 
transmission, so that no time be lost in advancing the machine by 
hand as is at present practised. In the steam /ouchet, as at present 
constructed, there are four or more simple /ouchets working together, 
and the number to be mounted on the one frame depends rather 
upon the requirements of the work and the size and power 
of the boiler and engine, taken in conjunction with the limit 
of weight which the bog can sustain for «a given surface, than 
upon any technical difficulty of construction. There is clearly 
advantage in having as powerful a /ouchet ascan be managed by 
one driver, since his pay must form an important element in the 
cost price, The steam Jouchet, as manufactured by Mr. Celis, of 
Amiens, without the engine and boiler, costs about 5000f., and with 
the present prices of raw materials might cost about 5500f. = £220, 
Mr. Balbiani employs a small vertical boiler of about 3-horse power 
to drive the four Jouchets. Such a boiler, with the cylinder attached 
and driving wheel or band, should costin Great Britain about £80 to 
£100, sothat the whole machine may be estimated at £300 to £320. 
The duty performed by the /ouchet was stated to be the extraction of 
about five cubic metres in about six to seven minutes.” 

‘* His estimated price would be for a complete machine ready for 
working £500 = 12,500f. We may thus assume that the price of a 
quadruple steam Jouchet, capable of working to a depth of 6°00m., 
and corresponding to a production of about 60 tons manufactured 
peat per day, is between £320 and £500. The turf is received from 
the /ouchet in a flat boat holding from about 5 tons to 7 tons of raw 
peat.” 


III,—Tuer Mopes EMPLOYED FOR MIXING AND CONDENSING PEAT. 
A great number of the specimens of peat exhibited could simply 
be judged of as to their texture and appearance, there being no 
—— given. Favourable exceptions to this rule were formed 
y exhibits from Prussia, of which the pricesand other particulars were 
stated. The Royal Prussian State Forest Direction of the province 
of Danzig sent a number of samples of raw and manufactured 
peat, the lowest prices for cutting the raw peat ranging from 5} 
to 12 silbergroschen per cubic metre ; and the selling prices respec- 
tively from 12 to 23silbergroschen. One groschen is the tenth part 
of an English shilling; and there are 30 groschen to the Prussian 
thaler. Five private exhibitors from the same district, names not 
stated, deel peat in each case prepared by machinery similar to 
a brick press or pug mill, and worked by horses or steam power. 





lanted with birches 55 years ago, gave 210 festmeters of timber per 
nectare, or 8°4 festmeters per hectare per annum. From the 
Carolinenhorster peat moor near Stettin were also samples, tools, 
and a description, Its thickness ranges from 0°5 to 5 metres, and 
it is worked on the plan ‘‘ generally adopted in East Friesland,” 
according to which the peat is cut away in stages or terraces, and 
the stacking and drying of the sods take place close to the cuttings. 
The dark heavy peat, a, weighing 250 kilogrammes per cubic metre, 
is sold for 18 silbergroschen ; 4, a lighter kind, mixed with mosses, 
weighing 193 sgr. per cubic metre, is sold for 14 sgr. per cubic 
metre; ¢c, brown moss peat, 11 sgr. per cubic metre of 152 kgr. 
and d white moss peat, 9 sgr. per 152 kgr. a cubic metre. The net 
returns during the last ten years have been 23°1 thaler per hectare. 
The Baltic Society for the encouragement of agriculture, Eldena, 
Pomerania, sent a numberof samples, principally of raw peat, form- 
ing a collective exhibition of nine separate senders; the specimens 
being mainly from the Gruenlands moor, Particulars were not 
_— The places in the district (Kreis) of Strassburg, known as 

urzenhausen, Killstedt, and Weyersheim, sent specimens of 
earthy peat roughly moulded, and stated to be applicable under 
steam boilers and in house stoves. It was said to contain much 
ash. The superior peat of the Hochfeld and of the Hochvogesen is 
not much worked in Elsass-Lothringen, as it is too much out of the 
way. 

Difficulty in Obtaining a Fixed Standard in Comparing Peat. 
If particulars such as the above had been given by all exhibitors 
with the same method as by the Prussians, the general review they 
afforded would have been of greater value. At the same time, much 
confusion, and a confusion difficult to avoid, exists on this subject. 
At first sight, the weight of peat appears the best mode of estimating 
the quantity. But then peat always contains such a large propor- 
tion of moisture that unless the amount of dryness be defined, a 
matter injurious to combustion is reckoned and paid for as fuel. 
For instance, the bricks at Johannisdorf are expressly stated to 
weigh 13 lb. wet and only from 21b, to 2} lb, when dry. Some of 
the Prussian exhibitors, as noticed above, properly draw a distinc- 
tion between a raummeter, or what may be sails nominal cubic 
metre, and a festmeter, or an actual cubic metre, in which no 
empty unfilled spaces are left between the bricks. That great con- 
fusion may arise from this mode of estimation results from the 
observations of Herr Wasserzieher, who found that if a number of 
blocks of peat be put into a box and shaken together the total 
cubic contents of the empty spaces between the blocks may amount 
to 46 per cent. of the we and even when closely packed to 
30 percent. of the whole. Here is a very wide margin for error. 
These objections apply with intensified force to an estimation by 
number of bricks; so that the figures and prices given must be 
taken with many qualifications, and have only a relative value. As 
regards turning them into English money, it must be borne in mind 
that the value of money and of capital is still much greater on the 
Continent than in Great Britain, and that labour is cheaper ; 
though, no doubt, of late years there has been an increasing 
tendency to approximation. It is therefore clear that all such 
figures must be received with great caution. 

In the building devoted to so-called ‘*‘ additional exhibits” was a 
collection of specimens of peat from different parts of Austria, 
stated to have been sent by Dr. Breitenlohner. Specimens of moss, 
fibrous and ball-peat were sent by the Radmeister Communitét, 
Vordernberg, Styria ; as also peat from Schrams, in Lower Austria, 
out of a Schlickeysen machine ; from Girkau, in Bohemia, out of 
a Seydel machine ; from Admont, in Styria, out of a machine by 
Miiller, in Prague; and some turf in balls of from 1}in. to 2in. in 
diameter, known in Austria under the term of Auyeltorf. This, 
literally ‘‘ball-peat,” is nearly equivalent to the “ hand-turf,” or 
“*foot-turf,” or the ‘‘stone-turf” of Ireland. Made from black 
peat from the bottom of the bog first ‘‘ footed” into “‘ mud,” it is 
shaped with the hand, and obtains much consistency when dried. 
In the large pavilion, filled by the Ministry for Agriculture and of 
the forests of the State, were some bricks of raw peat from Golden- 
héhe, in Bohemia, Oblong pieces were to be seen in the Collectiv- 
ausstellung of the Styrian forest products ; and similar specimens 
by Herr Lohninger, of Miedling. From the Tyrol was sent some 
compressed peat, by Herr Gottlieb Schaber. Several Italian exhi- 
bitors showed very inferior looking bricks formed of peaty mud or 
matter dredged up from the lagoons of Venice. Amongst these 
was Signor Bonaventura Segatti, of Portogruaro, Venice ; Peter 
Qugliati, of Chioggia, Venice. Raw peat from a high bog—torba di 
moute—was also sent from Italy with samples of iron, but its 
exact derivation could not be ascertained. Compressed peat, of an 
apparently good quality, was sent by Signori Cirlza, Cramer and 
Co,, of Turin, In the Austrian Koklenhof, Signor Gualiati, of 
Trieste, showed raw peat from the Venetian lagoons ; also oom- 
pressed and carbonised peat. In the Russian department of the 
main building, the Charkowsche Model Farm exhibited a solid 
block of hand-cut peat, 3ft. high by 16in. cross section. 

After describing the mode adopted for winning peat at the Bene- 
dicthiitte, near Salzburg, we stated that peat too soft to be cut is 
there subjected to the process of moulding (Afodeln). A very good 
product results, but itis much dearer than by the other plans. The 
Model, as shown in the annexed cut, simply consists of a wooden 
frame of square moulds, open at top and bottom. The peat, well 
worked into pulp, is struck or filled in, upon which the set of 
squares is lifted up, removed to another place, and so on. This 
‘lan requires a very level drying surface, and by it one man with 
5 soe two to three underhands cannot produce more than from 3000 
to 4000 bricks per day. Thisform of hand brick mould is common 
in the peat works of Austria and Southern Germany; it sometimes 
is made with spaces for only twenty-four bricks, 
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The figures given from such an official source are r arily of 
value, At Zeschin, the press, worked by one horse, and taking 
from eight to ten men, yielded peat sold per cubic metre at 30 silber- 
groschen or 1 thaler, costing for working 18 silbergroschen ; at Klein 
Loebez, a Schlickeysen horse machine from Berlin is used, and the 
price per cubic metre is 1 thaler 8 sgr.; at Roppuch, an extracting 
or excavating machine on Brosowski’s plan is used ; the peat would 
be sold at 1 thaler 25 sgr. per thousand bricks, At Johannisdorf, a 
locally made press is used, driven by an 8-horse power portable 
engine. Eighteen men working twelve hours per day turn out 
about 36,000 bricks from 4500 centners of peat. The maximum is 
seventy bricks per hour. Each brick weighs thirteen zoll pounds 
wet, and only from 2 to 2} lb, when dry. The thousand cost 
1 thaler 14 sgr., 7 pfennige, and are sold at 3 thalers 15 sgr. At 
Tigenhof the press, driven by a portable engine, delivers peat sold 
on the spot for 9 thalers 10 sgr. per 40 centners. Of the Pakli- 
dimmer peat bog in the province of Prussia Proper were shown a 
plan, a f mecec ve say and samples of peat. Five principal kinds 
were there, a, nearly homogeneous, is found under water, shrinks 
one-third of its volume, weighs dry per festmeter 565 kilogrammes ; 
b is found above water, contains remains of plants, particularly of 
rushes, often wood, which is never found in a, shrinks one-quarter 
of its volume, weighs dry 470 kilogrammes per festmeter; ¢ is 
brown moss peat, shrinks one-fifth of its volume, weighs dry 310 
kilogrammes per festmeter ; ¢, yellow moss peat, soft like felt, 
shrinks one-sixth of its volume, weighs dry 45 kilogrammes ; e, 
white moss peat, of the most recent formation, shrinks one-eighth 
of its volume, weighs dry 180 kilogrammes, The season for cutting 
the peat only lasts from eight to ten weeks on account of the long 
winter and the rainy autumn, The land cleared is partly used 
for pasture, partly for planting with birch trees, 3°3 hectares 

















In order to show the degree of density which could be attained by 
the peat of Benedicthiitte, several pieces were exhibited which, after 
being planed, were polished like ebony. These cubes were made from 
peat pulp. The largest cube of about 1ft. (0°0316 cubic metre) of 
massive peat weighed 26°32 kilogrammes; the smaller cube, con- 
taining three-tenths of a cubic foot of peat, 9 kilogrammes. Never- 
theless, machine or compressed peat has been lately given up by 
the Salzburger Gesellschaft, as they found it too dear for their 
own use, as compared with hand-cut raw peat. A “spd press by 
Schlickeysen, of Berlin, driven by a 10-horse portable engine, was 
employed at Benedicthiitte. The raw peat was conveyed on small 
cars by a wire rope, worked by the engine into the cylinder of the 
machine. The central rotating axis in the cylinder, fitted with 
wings forming a screw surface, macerated the peat and propelled 
it out of several hexagonal mouthpieces in lengths, which being 
cut into pieces by wires, wereconveyed on planks and trucks to the 
drying shed. Although the quality of the compressed peat was 
found superior, Herr Kalus, the ager, yet iders ‘‘ that this 
process will never be applicable on a large scale.” ‘“* Portable 
machines, capable of being easily and quickly set to work in the 
field, and of being easily removed, have but a small yield. Their 
construction is made too slight to enable them to turn out large 
quantities of macerated peat. On the other hand,. stationary 
machines, while sufficiently powerful to do much work, do this 
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work too expensively, on account of the cost of transport to the 
drying sheds, which cost is in course of continuous progressive 
increase as the work proceeds. Properly directed hand labour can 
wroduce good peat at a cheaper rate than machinery. All the 
nown machines driven by steam have so many objections that they 
cannot compete with human labour, which, if dearer, can yet be 
shifted about from place to place, and adapted to the varying 
conditions of the work and of the seasons with perfect facility. 

These opinions are necessarily of weight, having been the result 
of much experience. In some parts of the Continent, as in 
Hungary, a family of gipsies, father, mother, and children of 
various ages, in association, and with a system of division of labour 
formed by practice, are often seen to beat in economy of produc- 
tion, all items reckoned up, the most modern English brickmaking 
machine. So with working peat on not too large a scale. On 
the other hand—as the drawbacks to the use of raw peat 
especially consist in its large volume, its unequal quality, and 
the considerable losses attending its transport for the supply of 
towns far from coal—concentrated peat, produced in the immediate 
neighbourhood, can find a market on account of its greater density, 
heating capability, and other advantages, 

A simple process, sometimes termed in Germany and Sweden 
the ‘ Hanoverian,” is also largely employed in Holland and Russia. 
The bestfibrous peat is taken and wheeled on to a hard flat surface 
on the field, where it is well kneaded and stamped down with the 
feet of men provided with wooden shoes, the soles of which have 
been oiled or tarred. In this way the mass is gone over several 
times, and also beaten down by a sort of mallet until it becomes a 
hard and compact cake. It is thus left for several days, when it is 
cut up into square blocks and then into the smaller bricks. It was 
also attempted at Geestemuende to adapt a brick press to this in 
order to obtain bricks, but this addition made the process too costly, 
and it has been given up for some years. The peat worked in this 
way by treading is termed Backtorf in Austria and Germany. 
“* Backen” in German, as applied to coal, means that it “cakes” or 
“packs” itself together in the fire, so that Backtorf may be 
translated as ‘‘ caked-peat.” 

In Denmark, as also in some parts of Ireland, the same operation 
on peat is carried out by horses’ hoofs. Horses are driven round in 
a ring, and the trodden peat is kneaded into balls by women and 
children, 

(Zo be continued.) 





INSTITUTION OF CIVIL ENGINEERS. 


Ar the thirteenth ordinary meeting of the session 1874-5, held 
on Tuesday evening, the 23rd of February, Mr. Thos. E. Harrison, 
president, in the chair, the first paper read was on ‘‘ The Working 
of Railways,” by Mr. George Findlay, Assoc. Inst. C.E. 

Railway traffic had developed during the last twenty-five years 
to an extent such as could never have been anticipated, far out- 
growing the means which originally sufficed for its accommodation. 
This had called for the greatest ingenuity and ability of manage- 
ment, and of engineering skill, in order to admit of the business 
being conducted with order and regularity. The primary difficulty 
which railway management had to contead with wasin working 
fast and slow, light and heavy trains, all on the same line of rails, 
representing, when in motion, an enormous weight and momentum 
to be controlled under the most varying conditions of weather and 
temperature, and the manner in which the service was carried on, 
when fully understood in all its details, reflected the greatest credit 
upon the railway staff generally. To solve this difficult problem, 
the first essentials were a good permanent way, efficient and 
powerful engines and rolling stock, proper signalling arrangements, 
and the speaking and block telegraph, together with a trained and 
qualified staff of servants, and these requirements the leading rail- 
way companies spared no pains to secure and maintain. The 
London and North-Western Railway was divided, for purposes of 
superintendence, into several sections, each under the charge of a 
responsible Officer, The greatest possible attention was paid to the 
training and organisation of the staff, the leading principle being 
to recruit the service from young lads who, by the time they 
reached manhood, became qualified to undertake the most impor- 
tant duties, while promotion was based upon a system of selection 
from the ranks by merit, irrespective of length of service. The 
total number of servants employed by the London and North- 
Western Railway Company was forty thousand men, of whom 
about sixteen thousand were engaged in the actual working of the 
traffic. 

The London and North-Western Company had a system of 1960 
miles of railway—including lines worked and leased ;—the number 
of engines was 1935, the number of carriages 2722, and of wagons 
39,581 The train mileage for the year ending June, 1874, was 
30,558,522; the number of passengers carried, 42,511,777; the 
weight of goods, 24,292,894 tons; and the revenue, £8,768,241. 
To illustrate the extent to which the passenger trains had increased 
in weight, the 5 p.m. express train from Euston, which, in 1863, 
weighed 104 tons, had, in 1872, grown to 212 tons, this increase of 
course necessitating larger and more powerful engines, a more 
substantial permanent way, and the use of steel rails. The 
passenger traffic was worked by four classes of engines, of which 
the leading features were as follows :—‘* The Lady of the Lake” 
class, with cylinders of 16in. diameter, a driving-wheel of 7ft. Gin., 
a heating surface (including fire-box) of 1068 square feet, and weigh- 
ing, in working order, 27 tons 5 cwt.; the ‘* Big Bloomer” class, 
with a cylinder of 16in.; driving-wheel, 7ft.; heating surface, 
1166ft., and weighing 30 tons 16 cwt. ; an engine having a cylinder 
of 17in., a driving-wheel 5ft. Gin., a heating surface of 1074 squ ire 
feet, and weighing 31 tons; and one with a cylinder of 17in., a 
driving-wheel of 6ft. Gin., a heating surface of 1083ft., and weigh- 
ing 325 tons. Hitherto express passenger trains had been worked 
by single engines of the two first-named classes, but it was now 
thought better to employ, for the heavier expresses, a coupled 
engine of the last-named type. The speed of coal trains was limited 
to 15 miles an hour, and these trains were worked by an engine 
specially constructed for the purpose, having a diameter of cylinder 
of 17in., a driving-wheel of 4ft. 3in., a heating surface of 1074ft., 
and weighing 29 tons 11 ewt. The company had adopted for their 
express passenger and suburban trains a modification of Clark’s 
friction brake, suggested by Mr. F. W. Webb, M. Inst. C.E., which 
was found to be effective, but so powerful an agent not being 
required for the stoppage of trains, under ordinary circumstances, 
it was only made use of in cases of emergency, and subject to 
regulations expressly laid down tor the guidance of the guards and 
drivers, 

The author exhibited a diagram illustrating the theory of a time 
bill with trains regularly appointed to run at different rates of 
speed, and with specified stations and sidings for them to pass each 
other. If this could be realised in every-day practice, it would be 
the perfection of railway working ; but from the varying circum- 
stances of the traffic such a result could never be absolutely attained. 
The first great object of importance, upon a well-regulated railway, 
was to keep a clear road for the passenger trains, with a view to 
their punctual arrival; but though much was achieved in this 
direction, and the average of unpunctual trains was small, there 
must always be some amount of irregularity, especially at certain 
seasons of the year. But this did not necessarily involve a depar- 
ture from safety, to secure which the most careful arrangements 
were made for shunting goods trains off the main line, so as to 
leave a clear road for passenger trains, and for the free use of the 
telegraph, to keep all parties fully advised of the running of the 
trains between one stopping place and another. At most of the 
important junctions and stations, the precise margin of time was 
laid down within which goods trains might leave in advance of 
passenger trains. On the occasion of the royal trains running to 
and from Scotland, all these precautions were redoubled, the line 
being cleared thirty minutes before the train was timed to pass any 
given point, and nothing being allowed to follow for fifteen minutes 
after. On these occasions the train was also preceded fifteen 
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minutes in advance by a pilot engine, and every other means 
that experience could suggest was made use of in order to secure 
safety. 

Another great difficulty in working the goods traffic arose from 
the necessity of marshalling the wagons into trains, and the trains 
into station order, at the large terminal stations and junctions. 
For this purpose many different plans had been tried, with a greater 
or less amount of success; but Mr. Footner, M. Inst. C.E., an 
officer of the London and North-Western Company, had recently 
devised a system of sorting sidings upon what he had called the 
* gridiron ” principle, which it was hoped would, to a great extent, 
cope with the difficulty. 

The speed with which the goods business was transacted was 
remarkable, the day of twenty-four hours sufficing for the collec 
tion, transit and delivery of goods between all the important towns 
of England and Scotland; while in France, the period allowed by 
law for the transit of goods for an equal distance varied from four 
to eight days. This result had been largely contributed to by the 
system of through rates and through booking, originated and deve 
loped by the Railway Clearing House, an institution in praise of 
which too much could not be said. 

The author, in conclusion, referred to the occasional disasters in 
the conduct of railway traffic, which, no doubt from their nature, 
were serious and alarming tothe public. Few persons felt, however, 
their consequences more keenly than those most intimately con 
nected with the working of railways; and the public were far 





from realising the ever-increasing care and anxiety of the 
executive, and the watchfulness and activity of the staff, 


necessary to carry on so wonderful a business as that of this great 
country. 

The second paper read was ‘On Sorting Railway Trains by 
Gravitation,” by Mr. William Cudworth, M, Inst. C.E, 

The growth of the railway system, and the multiplication of 
branch and intersecting lines in a mining and manufacturing 
country like Great Britain, had brought into prominence among 
railway managers the question of the proper marshalling of mineral 
and goods trains. As a contribution towards the elucidation of 
the subject, the sorting sidings on the Darlington section of the 
North-Eastern Railway were described, this section having a large 
mineral traffic, and consisting of an assemblage of branch lines, 
upon which the work of collection and distribution was of an 
intricate character. 

At Shildon the necessity for sorting had been felt from the 
early days of the railway, anda group of sidings, without much 
preconceived plan, had consequently been laid down by degrees, as 
occasion required, upon the site of the present sidings, the gradient 
of the railway favouring the movements of the wagons by gravita 
tion. But abont the year 1865, the rapid increase of the 
traftic led to a comprehensive plan being adopted, adequate to 
the wants of the period. The existing groups of sidings were 
accordingly carried out by the author as engineer on the Dar 
lington section, and completed about four years after the date 
mentioned. 

The method of passing a train through the sidings was then 
described, and it was explained how complete trains were 
marshalled and forwarded to their destinations. In an average 





day's work of twenty-four hours about two thousand trucks 
and wagons were sorted and despatched. Thus from 6 a.m., 


December 9, to 6 a.m. December 10, 18 two thousand two 
hundred and fifty-four trucks were sorted, and seven hundred 
and thirty chaldron wagons received in ninety-four trains, 
The number of shunts, corresponding with the number of parts 
into which the trains were separated, was six hundred and 
ninety-one, During the busiest part of the day, from 2 p.m. 
to 4 p.m., five hundred and seventy-five trucks and one hundred 
and ninety-six wagons were sorted, after being separated into 
one hundred and twenty-eight parte or is i 
or wagons in each. The aggregate length of single line in thes 
sidings was upwards of 105 miles; and the space covered was about 
16 acres, 

Though the trucks, upon the whole, ran freely by gravitation, 
there were bad runners as well as good runners, the former being 
most frequently found amongst those owned by private parties. 
The superiority of the North-Eastern Company's trucks in this 
respect was attributed in some measure to the axles being lubricated 
with oil, besides having the usual supply of grease, the axle-boxes 
being constructed so as not to embrace the lower half of the axle, 
but to leave it free for lubrication. Simultaneously with the sort- 
ing of each train, the trucks in it underwent an examination, and 
any of them unfit to travel were removed to a siding set apart for 
damaged trucks. The annual cost of the operation was £512) 
or little more than 4d. per ton of minerals conveyed. The average 
gradient of the railway was 1 in 128; it was steeper opposite the 
upper part, and flatter opposite the lower part of the sidings. In 
the sidings themselves the steepest part was near the upper end, 
and was 1] in 114 and 1 in 100, and the flattest part lin 125. In 
the sidings now in course of construction at Newport the gradient 
was a uniform one of 1 in 110, except in three places where 1 in 100 
was adopted, for the purpose of giving greater initial speed to the 
“get” of trucks about to be sorted. 

There was also near Shildon an assemblage of sixteen sidings 
opposite the upper part of those already mentioned, but on the 
other side of the main travelling lines, principally for the reception 
and sorting of wagons, chietly empty, going in the contrary direc 
tion, or towards the collieries. The cost of working these sidings 
was, in the year 1873, £4088, The number of trucks passing through 
them exceeded by about two hundred per day the number passing 
through the sidings first referred to, the difference being occa 
sioned by empties from the west side of the island returning to the 
collieries, vid Darlington and Shildon. Much of the sorting of 
empties was rendered necessary by the trucks being owned 
by fifty or sixty different parties, each of whom cogsigned his 
trucks to some particular colliery. The length of these sidings 
was at present 53 miles, and the land covered by them upwards of 
7 acres, 

The sidings for which preliminary works were in progress 
near Newport, between the towns of Stockton and Middlesborough, 
were intended for the collection, sorting and marshalling in trains 
of the produce of the iron-making distriet of Cleveland. The site 
selected for them having been formerly the foreshore of the river 
Tees, and the travelling lines being nearly on a level, the elevation 
required to perform the sorting by gravitation would be obtained 
by an embankment containing 450,000 cubic yards of material. 
The land to be embanked being contiguous to the blast furnaces 
of Messrs. B. Samuelson and Company, and convenient for the 
deposit of slag, the bulk of the embankment was being formed with 
it by that firm without cost to the railway company. The sorting 
would be —— by locomotives, unaided by gravitation. The 
gradient from the upper end to the middle of the train sidings 
would be a uniform one of 1 in 110, except in three places where, 
to insure a greater initial velocity, 1 in 100 would be introduced. 
The aggregate length of the sidings would be eight miles, and the 
land occupied about thirteen acres. The works completed and in 
progress at Shildon and Newport sufficiently indicated the im 
sa attached by the directors and officers of the North-Eastern 

ilway Company to a thorough sorting of trucks prior to the 
starting of a train; and the author sulsiiied that all sorting 
operations, whether performed at the commencement, during the 
progress, or at the end of a journey, ought to be carried on in 
sidings provided for the purpose, and so free the main line from 
obstruction involving delay and risk of accident. 

The third paper read was ‘On Railway Statistics, 1873 4,” 
by Mr. John Thornhill Harrison, M. Inst. C.E. 

This was a sequel to a former communication on the same sub- 


ject presented five years ago, The statistics of railway income 
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and expenditure in 1873 were compared with those of 1868-9, with | 


a view to ascertain more especially the effects of the altered policy 
towards third-class passengers, the lessons taught by past ex- 
perience, and the policy those lessons suggested for future 
adoption. The total expenditure on the railways of the United 
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Kingdom amounted, in December, 1873, to £588,320,308, having 
increased by £86,000,000 since 1867, or more than 17 per cent. in 
six years. The net receipts had risen from £19,631,047 in 1867 to 
£26,989,152 in 1873, or 374 per cent. in six years. In the same 
time the receipts from passenger traffic steadily from 
£17,936,000 to £23,854,000, or nearly 33 per cent.; and the receipts 
from goods traffic from £21,544,000 to £31,822,000, or nearly 47 
per cent. 

Between 1855 and 1873 the length of lines opened was nearly 
doubled ; so were the passenger receipts. The actual number of 
trains running with passengers per mile opened was probably 
about the same in 1873 as in 1855, whilst the g s trains were 
one and a-half time as many in 1873 as in 1855. This ques 
tion of the growing preponderance of goods traffic on some railways 
had apparently an important bearing on the number of accidents 
from collisions. The accumulation of traffic towards the centres 
of commercial and industrial activity multiplied the number of 
both passenger and goods trains, and greatly increased liability 
to collision. Accidents from this cause clustered round such 
as Birmingham, Manchester, and Glasgow. The 
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collisions in these positions suggested the importance of having 
lines of rail for passenger traffic alone whenever the number of 
trains daily exceeded a certain number This pre tionary 
measure had been adopted on some lines, and should be « ced 
in every case. 

Tassing to the question of passenger traffi¢, and tal the 


same twenty railways selected previously as fairly representil 
entire system, it would be observed that the total passe 
receipts increased 19 per cent. in four and a-half years from 1 
to 1875, and the number of passengers increased iF per cent ! 
the same period ; the increase in receipts being £5,617,900, and 





















passengers, 107,246,900. This increase, both in numbers 
receipts, was due almost entirely to the great facilities for travell 
given to third-class passengers Thus the number of third-class 
passengers increased nearly 17 per cent.; that of second-class ] 
sengers decreased) upwards 15 per cent., and of first-class 
passengers increased nearly 77 per cent. The rec from first 
class passengers had increased nearly 8 per cent,, ft econd-class 
had decreased nearly 25 per cent., and from third-class passengers 
increased upwards of 75 per cent. The net results were er 
fore, decidedly in favour of the liberal policy towards third 
passengers initiated in April, 1872, by the Midland Railway Con 
pany. 1 thire 


It did not appear that the increase in the nun ber 
1 


class passengers arose from the diminution of fares, but it was 
rather the result of the facilities afforded for travelling at the 
former fares and of the extraordinary wages earned by the labouring 
classes. The example set by the Midland ¢ ompany had been fol 


lowed only partially by other companies. 















































The railways on which different degrees of accor i n to 
third - class passengers had been given might be s 
follows : 

Ist. Those on which a minimum accommodation was afforded, 
viz., the Bristol and Exeter, the South Devon, and the Cornwall 
railways. On these the receipts from first-class passengers increased 
12 per cent, from 1868-9 to 1873 ; from second-class passenge? 
creased 19 per cent. from 1868-) to 1875; and from t . 
passengers increased 36 per cent. from 1S05-!) to 1875 

2nd. Those lines on which third-class carnages were l to 
about half the trains, viz., the Chatham, the Brighton, the Sout! 
Eastern, and the South-Western lines. On these the receipts from 
first-class passengers increased 17 per cent.; from second-class 
passengers decreased 7 per cent.; and from third-class passengers 
increased nearly 3 per cent. 

3rd. Those lines on which the majority of trains conveyed 
third-class passengers, viz., the Great Western the on 
and North-Western, On these the receipts fr first-class ysis 
sengers decreased 5 per cent. on the Great West way m 
first-class passengers increased 4 per cent. on the Lon nd 
North-Western Railway ; from second-class passer easerl 
31 per cent. on the London and Nort tern | way 1 
third-class passengers increased {S per cent, on t la 1 
North-Western Railway. 

4th. Those lines which conveyed third-class passengers by every 
train, viz., the Midland, the Gr Norther t ( 
Eastern. On these the receipts from first-class hygers 
creased 7 per cent,; from second-cl Ss putssengers ce M) 
cent.; and from third-class passengers incre: 

These figures showed the persistent character of the 
traftic 1 the sensitiveness of the second-class Pour ty 
of first-class passengers the amount of the was of ! ! 
portance, but comfort, convenience, expedition andl edom from 
annoyance, were everything. 

The second-class passengers apparently consisted 1867 8, 
largely of those who were obliged to travel, a t Apenlit y 
but just in proportion as increased facilities w rm tur 
third-class travelling, so did they desert the $4 es 
and occupy the third. In the author's opinion it seemed sound 
policy to atford ample facilities for all classes, at ike ht 
a ditlerence between the fares, that each class might rather re 
to the higher than the lower seat. There we ! ! 
so Many empty compartments in first-class carriages as there were 
now. 

As the railway companies, who competed for trat vith tl 
Midland Company to several large town l arranged ry 
similar first-class fares, whilst they retai e secon at re 
duced fare 8, 1t Was not improbable th or the th ra | eys, 
these lines would increase the number both of first and secon lus 
pussenge rsb y the arrangement, and that, pros ly it tl ‘ CTLs 
of the Midland Company. 

The announcement for the next meeting was as llows 
March, 2nd, 1875, at 8 p.m.: inst, ssion upon ** The 
Working of Railways,” by Mr. George Assoc, Inst. CLE. ; 
“On Sorting Railway Trains by G by Mr. William 
Cudworth, M. Inst. C.E.: and “BR sties, 1873-4," by 
Mr. John Thornhill Harrison, M. ‘ 1 monthly 
ballot for members, 

AN IMPORTANT ENGINEERING Work IN TP St 
Michaels an official report has been issued with rez pro 
uress of the works for the constructicn of the artit bour of 
Ponta Delgada, It is mentioned that the breakwater forning 
this artificial harbour has attained an extent of S80 metres, thi 
projected length being 860 metres at low-water mark In 1873 no 
progress was made as regards length, the whole of the stone thrown 


into the sea—amounting to 67,200 English tons —having been em 
ployed in completing the section at the far end, as a considerable 
portion had been washed away during the gales of the previous 
winter. The expenditure during the year was £19,325, making a 
total of £317,722 since the commencement of the works. With 
regard to the extent of the works, it is calculated that as much as 
2,341,104 tons of stone will be required to comple te the breakwater, 
and that.of this amount nearly 2,000,000 tons have already been 
employed. The portion so far constructed, we learn, does not yet 
present the form definitely adopted—that of the breakwater at 
Holyhead but has an appearance of solidity which is a guarantee 
of its resistance against the violence of the sea. To effect the com 

pletion of the work it is believed that ten years will be required, 
and that the annual grant of about £18,000 will not be exceeded. 
The part of the artificial harbour already sheltered has an area of 
about 25,000 square metres, with a depth varying from 10ft. to 
30ft. below low-water mark, ‘essels drawing VO0ft. can enter this 
part of the harbour, The part of the artificial harbour correspond 

ing to the portion of the breakwater still to be completed will 
present an area of more than 90.000 square metres, with a depth 
varying from 10ft. to 60ft., and admitting about 100 vessels ot all 
sizes. The construction of a new quay has also been commenced, 
alongside which vessels drawing 18{t. will be able to discharge. It 
is aetenipet the length of the quay will be 50 metres, The engi- 
neer whothas the direction of the works of the artificial harbour of 


Ponta Delgada is Senor Alvaro Kopke de Barbosa Ayalla, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 53, Mokren-strasse. 

° VIENNA.—Messrs. Gerop and Co., Booksellers. 
LEIPSI".—A. TwietmeveEr, Bookseller. 
NEW YORK.—WILiMer and Rocers, 47, Nassau-street. 











TO CORRESPONDENTS. 


*,°* We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to keep copies, é 
*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 

communications, 

*.* In order to avoid trouble and confusion, we find it necessary to 
inform ts that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

Russta.—Box ‘‘ On Heat” can be obtained through any bookseller, 

Braprorp. —Floatiag tide-wheels ave ancient devices. Flour mills were 30 worked 
on the Seine centurves ago. 

G. 8.— We sear the arrangement would not answer, 
the rail ends by such notching. 

H. G. A —There is no such thing. When heraldry was devised, there were no 
engineers in the modern sense of the term. 

. C.—You cannot drive the two cranks arranged as in your sketch at 
different speeds by any drag link. You can get a variable velocity by drag 
links, that is to aay, the driven crank will go sometimes slower and some- 
times faster than the driving crank, but complete recolutions will be made in 
the same time by both ervanks. 

A. N. (Queen Victoria-street).— We never asserted that it was not possible to 
admit air above a Jurnace with advantage. We did state that most af the 
smoke-preventing decices which hace been tried or patented Srom time to time 
depend for their success, such as it is, on the iwliseriminate admission of 
cold air. Your letter does not in any way controvert our statements ; and 
the fact that an apparatus which admits air behind or at the bridge is said 
to have effected an economy of 20 per cent. has no real bearing on the ques- 
tion at issue. There are, perhaps, a dozen smoke-precenters which claim to 
do as much ; but it is well known also that nearly all the smoke-consumers 
which admit air behind or at the bridge Jail, if in no other way, then because 
they burn out the boiler plates. 


It will not do to weaken 


LIFTING WATER. 
(To the Bditor of The Engineer.) 


Sir,—I have a shaft fifty yards deep, used only as a pump shaft, from 
which I wish to raise 40,000 gallons of water daily. Can any of your 


correspondents kindly tell me the best and most economical system | 


of raising the same? Aqua. 
Blackburn, February 24th. 


BAND SAWS. 
(To the Editor of The Bngineer.) 

Sir,—I should be greatly obliged if any correspondent could give me 
the address, or leave to visit the works where a band-sawing machine 
is used that will cut hard wood Jin. deep. R. G. W. 

Wisbech, February 22nd. 


LEVER PUNCHES. 
(To the Bditor of The Engineer. 


Sir,—Can any of your correspondents inform us where we can procure 
the Simplex lever punch ? . 2. A. AND Co. 
Sheffield, March Ist. 


PICKERS FOR LOOMS. 
(To the Bditor of The Engineer.) 


Sir,—Can any of your correspondents oblige me by giving the address 

of the makers of the most improved hinery for the facture of 

pickers for looms? H. 8. 
Manchester, February 27th. 








HENDERSON'S STOKER. 
(To the Bditor of The Engineer.) 

Sir,—In the notice on Henderson's stoker, in yesterday's ENGINEER, it 
is said that the apparatus is being introduced ‘‘ by Mr. Herman Hirsch, of 
Norfolk-street, W.C.” This is a mistake. It should be ‘ by Messrs. 
M. and J. Hirsch and Co., 27, Norfolk-street, Strand, the agents for the 
Mechanical Stoker Company, manufacturers.” Mr. Herman Hirsch is 
not in our firm at all. M. anv J. Hirscu anv Co, 

27, Norfolk-street, Strand, London, Feb. 27th. 


WEIGHING MACHINES. 
(To the Editor of The Bagineer.) 

S1r,—In reply to the inquiry of your correspondent “ Silentio,” which 
— in your issue of the 26th inst., we beg to say that the patent 
referred to, Roberts and Stroudley's, No, 2022, is worked by us. 

Liverpool, February 27th. Henry Poo.ey anv Son. 

AUSTRALIAN RAILWAYS. 
(To the Editor of The Engineer.) 

Srr,—Can any of your correspondents, through the columns of your 
paper, kindly inform me upon what date the first railway was opened in 
Australia, I believe from Sandridge to Melbourne ? C. E. 

Glasgow, March Ist. _——— 

GLASS VENETIAN BLINDS. 
(To the Editor of The Engineer.) 

S1r,—I shall feel obliged if any correspondent can give me the address 
of a manufacturer of a glass Venetian window blind. G. 8. 

Armley, March 2nd. 
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MEETINGS NEXT WEEK. 

Institution oF Civit, Encinerrs.- Tuesday, March 9th, at 8 p.m.: 
Continued discussion on “* The Working of Railways,” by Mr. George 
Findlay, A.IL.C.E. ‘On Sorting Railway Trains by Gravitation,” by 
Mr. William Cudworth, M.LC.E. ‘ Railway Statistics, 1875-74," by 
Mr. J. Thornhill Harrison, M.1.C.E. 

Society or TeLecraPpH Encingers. — Wednesday, March 10th at 
8p.m.: ‘ On Batteries and their Employment in Telegraphy,” by James 
Sivewright, M.A. 
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THE LORDS ON PATENT LAW. 

THE debate in the House of Lords last Friday on the 
second reading of the Patent Law Amendment Bill is 
worthy of attention for more reasons than one. Its interest, 
however, is not of a pleasing character ; it affords a striking 
proof of the failure on the part of a most influential section 
of the hereditary legislators of the country to comprehend 
the relation which the encouragement of invention must 
bear to the material progress of the State. It would almost 
seem to warrant a belief that the members of that House, 
placed by resources, in the majority of cases derived from 
the exercise of advantages accruing through improvements 
in the arts, far above the necessity of watching with per- 
sonal interest any further advance in that direction, are 
now opposed to the enjoyment of any species of property 
other than that which they themselves are privileged to 
enjoy. It is interesting further in showing how hazy are 
the notions which some of the members of the House hold 
as to the nature of property generally. With the exception 
of Lord Belper, who advocated the principle of granting 
patents for invention, the Duke of Somerset, who took ex- 
— to certain details, and the Lord Chancellor, who, 
while disclaiming approval of the principle which his bill 
is to carry out, was nevertheless constrained, to support it, 
the rest of the lords who took part in the debate opposed 
the expediency of a patent law in any case. Of the latter, 
Lord Granville may be taken as the most thorough 
opponent. We shall in this article consider some of the 
reasons which he adduced in support of his proposition. 

So far as we are able to ascertain from his speech, Lord 
Granville objects to a patent law on the ground that there 
can be no property in invention. “If an invention,” he 
said, “ were a man’s property in the ordinary sense of the 
term, he would have a right to prevent any one else from 
using it; but he cannot do so without a patent, and this 
only confers on him the monopoly of the use of his inven- 
tion for a certain number of years.” He objects as falla- 
cious to an attempt to place patent law and a law of copy- 
— on a similar basis. So far as we understand him, he 
admits that every argument that can be adduced in favour 
of a patent for an invention may be urged with equal 
force in favour of copyright for authorship; but he draws 
the distinction in the results, No one else than the proprie- 
tor, he says, can publish a given book, but every thought and 
every argument in it immediately on publication becomes 
common property, and may be used by successive authors. 
Again, while admitting that inventors constitute a 
most meritorious class of persons, and that they should 
derive benefit from the exercise of their talents, he disputes 
the proposition that any patent law can be good for them. 
While some inventors are fully rewarded, many others are 
entirely unremunerated, By some inventions of little or 
no merit large fortunes are made, while others of greater 
importance are not so rewarded; and as to the argument that 
a patent law stimulates invention, he would reply that of all 

rsons whocould be named inventors require stimulation the 
east. Inventors of real talent are not so stimulated, but only 
those of whose inventions not one in a hundred has the 
least chance of success. Moreover, the stimulus to working 
men is provocative of an unwholesome spirit of gambling 
not desirable to encourage. Another evil, according to 
Lord Granville, is that by a patent an artificial merit is 
often given to an invention which has no real merit; and 
that although a patent does not really amount to any 
guarantee of merit, amongst a large section of the com- 
munity a contrary impression prevails, and thus a person 
who is able to purchase a patent for an inferior contrivance 
often stands in the way of a meritorious inventor. These 
are some of the objections Lord Granville holds to the con- 
tinued existence of a patent law. 

How the statement that there can be no property in an 
invention can be maintained we must confess we are totally 
at a loss to conceive. The proposition can only be sup- 
ported by arguments in which the true meaning of pro- 
perty is disregarded, and it would appear that it is precisely 
this kind of argument which Lord Granville has thought 
fit to adduce. We are not sure that we clearly understand 
what he intended to convey by the passage we have quoted, 
but if he meant that an inventor, apart from any right 
accruing to him under a patent law, could not prevent any 
one else from using his invention, that is a fact which it is 
idle to dispute. No one, so far as we are aware, has ever 
argued that there is an innate property in an invention, 
and certainly no such proposition could be established. 
All that the argument of property in invention 
amounts to, is that the creation of such a form of property 
is proper. There is no such thing as property in ation 
apart from that created by the State in the interests of the 
community. When the State creates a property it may 
attach to the right any conditions which public expediency 
may justify, and this is what it does in every case at the 
present day, The right of property in land, to take 





the most favourable example, is not such a right as 
Lord Granville would appear to have assumed. ‘lo say 
that the owner of such property can have the right to do 
as he likes with it, or to prevent anyone else using it, 
is entirely fallacious, for we know that the laws of the 
country do not admit of certain forms of settlement, or of the 
holding of land by aliens, and every day we have instances 
of land taken from the owner against his will under the 
Lands Clauses Act, and even at a price beyond his control. 
Clearly, then, if the State can do and does detine the terms 
upon which anything shall be enjoyed, it is perfectly 
within its competency to endow a man with a proprietors 
right in a machine the result of his own thought and 
experiments. Copyright is distinctly a case in point, and 
certainly the balance of opinion is in favour of the 
parallelism between it and patent right. Each is the 
property conferred upon a man in the product of his 
brain. The statement of Lord Granville that an 
author’s thoughts and arguments are common property 
is only true within limits, within, in fact, exactly 
those limits which equally apply to patent right. An 
author’s thoughts are common to all te. improve upon 
and to reproduce within those bounds which the generosity 
of authors and the courtesy of users impose. The result of 
a too liberal use of an author’s work very much resembles 
the case of an infringement of a patent. The latter is 
perfectly open to all to improve upon, and if a patentee 
objects to its gratuitous use by another, it is because the 
consequences to him are more serious than those resulting 
from the borrowing of ideas are to an author, But if any- 
one borrow from an author to such an extent as to interfere 
with the sale of his work, the author is not slow, as a rule, 
to take steps to recover what loss he may have sustained 
through the theft. 

Lord Granville’s arguments in favour of protecting 
inventors against themselves we may leave without much 
remark, We fail to see how the fact that many inventors 
are unrewarded tells against the principle. If a man does 
not use his property to the best advantage, that is no 
reason why we should decline to recognise the property 
itself, even to the exclusion of the interests of those who 
might put it to more protitable use. Moreover, if a patent 
law stimulates invention—a point upon which Lord Gran- 
ville is somewhat contradictory—the fact that some of 
those stimulated may be disappointed does not render the 
law inexpedient. We should be sorry to believe that the 
working man is not as capable as many others of introducing 
improvements in manufactures, Indeed, facts would show 
that many existing improvements are due to the talents of 
the artisan class. Again, if large fortunes are made by 
inventions of little merit, all we can say is that the fact is 

rimd facie evidence that the estimate of merit must have 
om incorrect. 

Lord Granville points out that there are no patent laws 
in Holland and Switzerland, and yet there is hardly a 
shrewder people than the Dutch, So far, apparently, the 
shrewdness of the inhabitants of these countries is exer- 
cised in the adaptation of foreign inventions to their own 
uses. It is fair, however, to add that it was stated at 
Vienna that the Dutch would immediately adopt a patent 
law if they could only get a good one. 


RAILWAY SIGNALS, 


Tue chairman of one of our most important rail- 
ways recently stated that the introduction of the block 
system on that line would increase the working expenses 
by between £200,000 and £300,000 per annum, and 
he expressed grave doubts that this enormous expendi- 
ture would really diminish the number of yearly accidents 
or augment the safety of the public. We know that rail- 
way authorities one and all regard the block system with 
doubt, and look on it as something that has been forced 
upon them, and which they could do better without, This 
unanimity of opinion lends weight to the arguments on 
which it is based; and these last should not be dis- 
missed, as they too often are, without due consideration, 
Broadly stated they are two in number. It is urged that 
the block system interferes grievously with the manipula- 
tion of traftic, especially on crowded lines and at busy 
seasons of the year, and no doubt this is to some extent 
true; but the safety of the public must be considered 
before all things, and if traftic cannot be carried on with 
as much ease to the officials and with as little cost to the 
railway companies when the block system is in use as when 
it is not, then the officials and the companies must rest 
content to do the best they can, and to, in a sense, sacrifice 
their interests for the protection of travellers. The second 
argument against the block system is that it does not do 
what it is intended to do, and we have reasons to believe 
that this statement is but too well founded The defect 
lies, however, we think, not in the system, but in the way 
in which the system is worked, and it is our object now to 
call attention to this point. 

Under the block system a line of railway 1s cut up into 
sectious of various lengths according to conditions princi- 
pally dictated by the frequency with which trains follow 
each other. On lines of small traffic four, six, or even ten 
miles may intervene between one block station and the 
next, while on our metropolitan lines the distance is usually 
reduced to a very few hundred yards. The theory is that 
two trains shall ‘never be found at one time on the same 
line of rails between any two block stations, If this theory 
could be carried into practice the block system would work 
a, and no collisions could occur except in one way. 
f a tie bar broke it is possible for carriages or wagons to 
be left on the road, the train going on and passing the 
next station the signalman would give the line clear 
back to the next block, and the following train would 
then run into the carriages standing on the line, A col- 
lision of this kind, however, is not likely to take place, 
because the signalman at B ought not tc unblock the line 
for A unless he saw that the train was complete. It may 
also be pointed out that the guard of that portion of the 
train left standing on the line would take measures to 
avert any train following him; but it is obvious that if an 
accident were averted jn this way, the fact would go for 
nothing in favour of the block system, which would have 
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no power to interfere once a train passed A on its way to 
B. If the signalmen are really vigilant and experienced 
no such accident as that which we have described ought 
to happen under the block system. But collisions, some of 
them of a very alarming character, do oceur when appa- 
rently every precaution is observed, and that on lines where 
the block system is very carefully worked. Some of them 
occur because in station-yards and at junctions work has to 
be done to which the block system does not directly apply. 
But a very considerable proportion are due to another 
cause, which the block system ought to eliminate altogether. 
It may not be generally known that the Board of Trade 
investigate every accident, great or small, which has put 
the lives of passengers directly or indirectly in jeopardy. The 
particulars of these investigations, the evidence of the wit- 
nesses, and the report of the officer who conducts the inquiry 
are all printed with tolerable promptitude, and circulated 
pretty freely. They find their way to journalists with | 
commendable regularity. A very moderate acquaintance 
with these documents will show that a surprisingly large 
number of collisions occur under existing arrangements ; 
some of them are very serious accidents ; the fact that they 
are not all so is, of course, not due to the block system. It | 
may be asked how such a state of affairs is possible, The | 
answer is easily supplied. Collisions oceur because drivers 
do not attend to the signals, or because the signals cannot 
be seen or do not act with decision. They are also some- 
times due to a mistake on the part of the signalman. To 
this class of accident we shall not further refer here, we 
shall confine our attention to the mistakes made by engine- 
drivers and guards. 

In very many instances when a collision occurs the 
engine-driver says the signal was all right, and the signal- 
man says it was not, and it is a work of no small difficulty 
to decide between them. A rather bad smash occurred on 
a Northern railway not long since. The engine-driver and 
his fireman said—as usual —that the signal gave line clear; 
the signalman, as usual, said that it did not. An inspec- 
tion of the signal showed that both parties were in a sense 
right; that is to say, the signalman could set the lever in 
his box at danger, while the semaphore gave a doubtful 
indication which might be interpreted either way. In 
many cases, however, there is no room to doubt that 
drivers do run past signals without seeing them. Thus, in 
x collision case recently investigated, the driver was trying 
to get some water into his boiler, the injector acting badly, 
while the fireman was bringing coal down on the foot-plate. 
They ran past a signal undoubtedly at danger without 
knowing it. It is not, however, necessary to insist on a 
fact well known to all railway men. Trains are run in 
foggy weather on a very haphazard system unless the 
fog is so bad that detonating signals are necessary, Signals 
are passed and no one gets a glimpse of them; and the 
same thing often takes place even on tolerably clear nights. 
Indeed, the wonder is, not that signals are not seen, but 
that they are, if we consider the short time available for 
picking them out on a “dirty night,” and the number of 
things to which drivers, stokers, and guards have to attend 
as well as tosignals, We shall not attempt to dwell on minor 
causes Which conduce to the obscurity of signals, such as 
placing them too high, or too low, or in a bad position, It 
is enough to say that none of these causes could operate 
effectually if it was not that railway signals as now made, 
whether on the block or any other system, apply to the 
sense of sight only. Here is the grand defect, and until 
this is removed the block system cannot secure that 
immunity from accident which it professes to be able to 
give us, and it is quite possible that as much as £300,000 
wx year may be spent ou a great line without making tra- 
velling very much safer. 

It will be urged, we know, that railway signals have 
always appealed to sight alone, and that precedent is absent 
as regards anything else; but the last argument is hardly 
true, because when it is obvious that signals might just as 
well have no existence as far as the sense of sight 1s con- 
cerned, the platelayers are sent “fogging.” There is, we 
are glad to see, a gradual drift of opinion in favour of 
something more certain than the semaphore; not that the 
semaphore is to be got rid of, but supplemented. In a 
word, more senses than one of those on the foot-plate are to 
be appealed to, The doing of this is a very simple matter; 
if it were not it would have been done long ago. But, as 
usual, ingenious persons begin to make difticulties where 
none exist, and within the last few years we have received 
numerous proposals for making sound-signals, manifesting 
the most perverse ingenuity. A favourite device is, that 
locomotives are to make contact in passing signals, and 
electric bells are to be rung on the engine. A complex and 
bulky paraphernalia of galvanic batteries, commutators, and 
wires form an essential feature in these devices, which we 
should be sorry to see adopted. To Mr. Stroudley and 
Mr. Banister, of the Brighton line, is due the credit 
of being the first to introduce in a practical form a 
supplementary signal. The arrangement now on trial is 
so essentially simple and so directly appeals to railway 
perceptions that it could never have originated with an 
outsider, Engine-drivers are peculiarly sensitive to the 
state of the road over which they may be running, and 
they can detect an unusual jolt or jerk with the utmost | 
precision. Mr. Stroudley avails himself of this sense of 
touch, so to-speak, when the semaphore is set to danger, in 
the following way:—Through a cast iron guard secured to 
the rail by two of the ordinary chair keys are passed two | 
plates of thin steel about fin. thick by 3in. wide. They | 
are placed horizontally Gin. apart. When the signal is put | 
to danger the plates are pushed through the guard on to the | 
top of the rail, on which they lie side by side. The wheels 
of the engine must pass over these plates if the driver 
neglects the signal, and in so doing he receives three 
specific jolts—one for each wheel. Nothing more power- | 
fully arouses the attention of a driver to a sense of danger | 
than an unusual motion on the part of his engine, and | 
Mr. Stroudley’s “jolter” signal is, therefore, far more 
certain to prove effectual than any red light or detonator. | 

It is impossible for those on the foot-plate to make a 
mistake. If they run past the signal they must know 
that it is against them. So far, the device has worked 
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perfectly. Sound-signals can also be given with great | 
ease and certainty by making a light iever on the engine | 
come into contact with a fixed stop interposed by the act 
of setting the semaphore to danger, and so blow a whistle 
or sound a gong on the foot-piate; but unless several 
matters of detail are carefully attended to this device 
cannot be applied with success. A design of the kind was | 
submitted to us some time since, which is exceedingly neat | 
and simple, and of which we may have more to say. One 
feature in the invention is that if a driver runs past a | 
signal the fact is recorded against him. 

We believe that the difficulties that lie in the way of | 
adopting supplementary sound or touch signals are really 
very insignificant, and that without them the block system 
can never be considered even approximately perfect. We 
pronounce no opinion as regards the merits or demerits of 
the block system, except that an argument against it of 
considerable weight would be removed by extending the 
range of signal perception by calling in other senses than 
that of sight; and in shunting and yard work generally 
such supplementary aids will prove peculiarly valuable at 
night and in severe weather. We hold that it is better to 
do without an apparently good thing if it is complex and 
likely to get out of order; and we now urge upon rail- 
way authorities a consideration of our arguments in favour 
of the adoption of supplementary sound or touch signals, 
only because they can be almost elementary in their 
simplicity although perfectly efficient. If any one doubts 
that they would prove useful, we point to the reports of 
Colonels Yolland and Riche and Captain Tyler as our 
answer, 





THE SANITARY SITUATION, 

TuHE recent introduction of sanitary measures into the 
House of Commons is a fitting supplement to the attempts 
which have been made for several years past to rouse at- 
tention in regard to public health and the causes of its 
deterioration. During last year some remarkable dis- 
closures were made by the Local Government Report and 
the press generally as to the condition of our large manu- 
facturing towns, as well as of the smaller urban districts ; 
and the facts thus disclosed showed an amount of apathy 
on the part of local authorities that neither could be pal- 
liated by assumed ignorance or want of power to act. In 
nearly every part of the country it was shown that the 
water supply was either bad or defective—more frequently 
both; that the systems of sewerage and house drainage 
were generally such as to insure the outbreak of endemic 
and epidemic diseases; that the houses of the working 
classes were, overcrowded to an extent that was productive 
of most serious physical and moral danger ; and, in fact, 
that, despite the advance of civilisation and science, our 
position is really a disgrace even to savages. During 
the last twenty years various attempts have been 
made by legislative enactment to remedy such evils, but 
owing to inherent defects in the Acts that have been passed 
the result we have arrived at is simply this, that the whole 
of such Acts have now to be consolidated and amended ; in 
other words, the past efforts are pronounced to have been 
practically fruitless, It was hoped when the Local Go- 
vernment Board was established to carry out various Acts 
for sanitary purposes that the pre-existing difficulties would 
have been overcome, but experience has proved the falsity 
of such an idea, and hence has arisen the necessity of new 
measures. 

Most of our sanitary accumulated evils are easily traced 
to their cause. The general tendency for long past has 
been that of the country or village population migrating 
into adjacent towns for the purpose of seeking more pro- 
fitable employment. Consequently the house provision in 
the towns has been drawn on to an extent that made the 
demand largely exceed the supply. The first result of this 
has been overcrowding, of which Birmingham, Liverpool, 
and Glasgow have shown remarkable instances. With this 
overcrowding the available extent of sewerage and means 
for removing human refuse have been far exceeded. Old 
sewers have had to receive many times the refuse product 
that they were intended for, and the midden and privy 
systems have extended. The water supply from similar 
causes has become inadequate, hence recourse has been had 
to wells polluted with the sewage. The latter is in almost 
all cases cast into the river, whence the water supply is in 
many cases derived. Added to this the enormous increase 
in our manufacturing industry has so far augmented the 
pollution of streams as to leave scarcely one of any extent 
in the country better than a running ditch on the large 
scale. All these evils have now so far accumulated that 
Parliament by sheer force of public opinion is now com- 
pelled to find some remedy; but the difficulty is to 
choose the best methods, and means for carrying them out. 
Various Royal Commissions have been originated to in- 
quire into all the questions we have named. The British 
Association have had a standing committee since 1870, 
from whom yearly reports have been issued in respect to 
the sewage question. Within the last three months two 
important conferences have been held—one at the Society 
of Arts, and the second at Birmingham—at both of which 
the most eminent engineers, chemists, local authorities, 
manufacturers, and others, were present. But the whole 
of these reports, meetings, &c., ended, not in proposing any 
definite plan for amendment, but simply in passing re- 
solutions to the effect that the present state of matters 
must be at once remedied. As our readers are aware, 
schemes almost without end have been brought out 
within the last half dozen years for the purpose 
of meeting existing wants. Commencing with the 
origin of the evil, the closet and privy, some have ad- 
vocated the water carriage plan as that most conducive to 
health, while others have considered it as the foundation 
of all evil. In Yorkshire, Lancashire, and most of our 
manufacturing districts, the privy or midden, emptied at 
rare intervals, is the rule, while the water-closet is the 
exception. It is true that at some places—Rochdale, for 


example—a modification between the two has been adopted 
in the form of the ash and pan system; still the midden is 
comparatively untouched. Various forms of dry-closets, as 
those of Moule, Goux, &€., have been introduced, but the 





least reflection shows that these can have but a very 
limited adoption. Another system untested here, but 
that has been tried with some success in Holland, is that 
of Captain Lierneur, who proposes the removal of all 
human excreta, &c., by means of their withdrawal by a 
vacuum through pipes leading to a central reservoir, where 
the matter is collected and subsequently dried to form a 
portable manure. 

The water-closet system, of course, is necessarily followed 
by the pollution of streams, and for the purpose of remov- 
ing such pollution, purifying the water, and in some cases 
of providing a “valuable” manure, a general battle has 
been fought the last five years between those who advocate 
irrigation, precipitation, and filtration in the treatment of 
sewage, including schemes which involve the simultaneous 
use of two or more of these methods, either direct or in 
a modified form. But a careful examination into the 
results of these several or conjoint methods reveals the fact 
that in no one case has a satisfactory result been acquired 
to recommend them for general use. Putting aside the ridi- 
culous theories that have been advanced against irrigation, 
it is plain that, as at Birmingham, there are many places 
in the kingdom that cannot get land for irrigation pur- 
poses. But to remedy this the intermittent downward 
filtration system has been suggested. In many cases this 
would meet with local ditticulties that would render its 
use impossible. Other filtration methods have as yet 
failed. The advocates of the precipitation method of 
treating sewage have put forward their plans as a panacea 
whether in respect to the financial or sanitary aspects of 
the case ; but the reports they have laid before their share- 
holders, as well as the reports issued by the Royal Com- 
missioners, the British Association, and other authorities, 
show that hitherto all these companies have failed to meet 
the difficulties of the case, either practically or financially. 
With partial success in some respects, their pecuniary result 
has been nothing. Yet, under certain circumstances, it 
has been shown that precipitation is capable of being 
carried out successfully, so far as deodorisation and 
purification of sewage are concerned. There is one 
difficulty which all sewage schemes have to contend 
with,;and that is the bad state of sewerage and 
house drainage. The whole of the drains and sewers of 
most of our towns are so defectively laid as to allow of 
the influx of subsoil water, which dilutes the sewage 
equally to the injury both of the irrigation and precipita- 
tion methods. The dilution in ordinary dry weather fre- 
quently averages from the admission of such water to the 
extent of twice to ten times the volume of actual sewage 
produced by the town. Beside this evil is that of rainfall 
being allowed to mix with the sewage. From the metro- 
polis downwards this cause leads to enormous sudden 
flows, unprovided with any adequate outlet, and at the 
same time chokes the sewers with all kinds of refuse washed 
from the surface of the roads. The sewers and drains 
thus become blocked up, the sewage is driven back into 
the house drain, and the house itself, filled with sewer 
gases, becomes a nest of fever and other diseases, too 
frequently ending in fatal epidemics. 

This leads us to notice the very seriously defective state 
of sewer ventilation. This subject has long been one of 
anxious discussion on the part of sanitary engineers and 
medical officers, and yet no general and definite plan has 
been arrived at. Palliations of the evil have been sug- 
gested, as in the use of charcoal boxes, ventilating pipes 
leading to the roofs of houses, employing the furnaces of 
steam boilers in large factories, and other contrivances ; 
but each of these is capable of only limited or local appli- 
cation. On this subject some interesting experiments were 
made some time ago at Liverpool by Mr. Deacon, the 
borough engineer; but very different views have been ex- 
pressed as to the results he obtained. There is no doubt 
that a large portion of our endemic diseases, especially those 
of a zymotic nature, are chiefly to be traced to this defec- 
tive sewer ventilation. The present form and general 
construction of a majority of sewers leave little hope that, 
without great and expensive alteration, any proper ventila- 
tion can be maintained in them. 

In this brief notice of the present situation of sanitary 
matters in the kingdom we have only slightly sketched 
some of the evils that must be met by sanitary legislation 
during the present session of Parliament. We are happy 
to find that the intentions of the Government and the 
feeling of the House generally are set in the right direc- 
tion. But we fear that so far as measures have been pro- 
posed they will have only little and tardy effect. We 
have, in fact, now to bear the consequences of the neglect 
of sanitary laws in past years, and cannot expect a sudden 
rectification of long previous inaction. We have accumu- 
lated an amount of work, and must consequently wait 
patiently for its efficient performance. Fortunately, all 
circumstances favour vigorous action. The public is alive 
to the necessity of sanitary reform; the working classes 
are seeking for better dwellings ; and even the manufac- 
turers, who would seem to have been the first to hesitate, 
are actually asking, for their own interest’s sake, the stop- 
nage of river pollution, Surely no time could more easily 
* chosen, when so many circumstances favour comprehen- 
sive measures of improvement for thorough and decisive 
legislation being accomplished. 








THE LATE PROFESSOR WILLIS, F.R.S. 


THE Reverend Robert Willis, Jacksonian Professor of 
Natural and Experimental Philosophy, died at Cambridge 
on ey es. the 28th of February, and having been 
born in London in the first year of the present century, 
had therefore reached his 75th year. But little is known 
to us of his early education. He graduated, however, from 
Gonville and Caius College, Cambridge, in 1826, being 
ninth wrangler. The bent of Willis’s mind, though he 
took clerical orders and became a Fellow of his college, was 
not towards things academic or clerical, but rather turned 
to developing the principles of constructive art both in 
architecture and in applied mechanics. He was mentally, 
however, a many-sided man, and added to his scientific 
abilities a strong and even poetic taste for archeology and 
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architecture, and were it not that his mind’s affections | the Royal Society, the latter was able to integrate those 


were thus divided between two mistresses, he would 
doubtless have made a more decisive mark upon ap- 
plied mathematical science than he has done, for his 
natural powers and attainments as a mathematician, 
though not perhaps of the very highest order, were 
characterised by clearness and a happy facility of 
bringing them to bear upon the many problems that are 
suggested by architecture and mechanical construction. 
Another cause which seems to have tended to keep back 
Willis from taking the place which his attainments might 
otherwise have commanded, seems to have been a certain 
want of mental perspective in judging of the relative im- 
portance of the subjects to which he applied his mind. 
One of his earliest papers—that on “The Pressure Pro- 
duced ona Flat Plate when Opposed toa Stream of Air 
Issuing from an Orifice in a Plane Surface ”—exemplifies 
this. The phenomena which hold, as it were, the flat 
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surface down against the issuing stream of air are | 


eminently curious, and certainly deserved to be correctly 
accounted for, but the slight possibility of any practical 
result of value would scarcely justify the elaborate ex- 
amination bestowed 'upon it by Willis. Besides his Jack- 
sonian professorship, the stipend attached to which was sup- 
plemented by the University upon the condition of the 
professor's residence at Cambridge for about five months 
of the year, and the Rede lectureship, Willis held for some 
time the professorship of applied mechanics at the School of 
Mines, Jermyn-street, London, where his lectures attracted 
deserved attention from his classes by their lucidity, exact- 
ness, and the happy facility of illustrations by diagrams and 
apparatus for which he was remarkable. Something, how- 
ever, of the same want of perspective occasionally crept 
into these prelections. Minute and accurate in all his 
thoughts himself, no pains seemed to him wasted in making 
others so also; thus a whole lecture would be consumed in 
teaching the proper relation between the angle forming the 
edge of a cutting tool and the hardness or other properties 
of the material to be cut, or in pointing out the proper 
method of holding a carpenter's chisel to the grindstone or 
the hone so as to insure that angle. In his earlier years, 
and amidst many and diverse other studies, Willis’s atten- 
tion was much attracted by certain branches of applied 
acoustics, and upon the possibility of constructing automatic 
speaking machines, and at this time, viz., between 1828 
and 1833, he published in the “ Cambridge Transactions ” 
two remarkable papers “On Vowel Sounds and on Reed 
Organ Pipes,” and “On the Mechanism of the Larynx.” 
This subject of the possibility of making speaking machines 
occupied much of the attention some years later of Wheat- 
stone and of some of the German physicists, but so far with 
little success, 

Willis was an accomplished scholar, and well acquainted 
with architecture in its history and wsthetic aspects, as 
well as with the constructive methods and practice of the 
medieval and ecclesiastical architecture of Europe. He 
was an Honorary Fellow and medallist of the Royal Insti- 
tute of British Architects, and also a member and frequent 
agtendant at the periodical meetings of several of our 
archeological institutions. Throughout his life he con- 
tinued to publish, until late years, many valuable memoirs 
on these subjects, amongst which may be noticed—* Archi- 
tectural History of the Conventual Buildings of the 
Monastry of Christchurch in Canterbury,” 1869; * Remarks 
on Architecture of the Middle Ages,” 1835 ; “ Architectural 
History of the Church of the Holy Sepulchre,” 1849; 
“ Histories of York and Winchester Cathedrals.” Besides 
these, various papers were communicated by him to the 
Cambridge Antiquarian Society. 

In 1838 he communicated to the Institution of Civil 
Engineers a paper on “ Teeth of Wheels ”—a subject upon 
which M. Camus had before him done so much. To the 
latter more especially, but also to Willis, is owing much of 
the perfection in the forms of tooth gearing which are now 
so familiar to us. The views of the French mechanician 
were, however, at an early period brought into application 
in this country by the practical ability of John Rennie, 
who in the construction of the Albion Flour Mills at Black- 
friars in 1810 abandoned the old millwright notions of 
“trundle and lantern,” and employed cast iron in improved 
forms, these closely approximating in the shape of their 
surfaces to those which Willis pointed out as theoretically 
exact and easily produced in practice by the aid of his 
odontograph. The work by which Willis’s fame will be 
best preserved in memory is his “ Principles of Mechanism,” 
first published in 1841, in which he not only systematised 
the whole of the then known class of concrete mechanical 
contrivances for converting motion in a given direction 
into that in others with or without change of velocity, but 
gave by a consistent system of formule exact expressions 
for the conditions of such changes, and of the changes 
themselves, the conditions being given. Prior to the appear- 
ance of this work—which is likely long to continue a 
standard in the British mechanician’s library—there was no 
systematic work in English on the subject, with the excep- 
tion of the English translation of Lantz and Betancour’s 
quarto treatise on “The Elements of Mechanics,” a work 
which, though copious, was defective in method and entirely 
wanting in those kinematic formule which constitute the 
essential feature of Willis’s work. Dr. Olinthus Gregory 
had, indeed, published as part of one of his elementary 
works, and under the title of “Select Mechanical Expe- 
dients,” something of the kind, for the matter of which he 
seems to have been indebted to the authors just mentioned. 
Willis was employed in connection with the parliamentary 
commission on the use of iron in railway structures, to 
investigate both experimentally and theoretically the com- 
plicated phenomena of the increased flexure of girders when 
run over at increasing velocities by a constant rolling load. 
The experimental conditions involve so many variables, 
including the velocity of transit, the mass of the rolling 
load, its greater or less diffusion over the girder, the inertia 
of the girder itself, the static flexure due to the load, &c., 
that some of the differential expressions representing the 
experimental results proved impracticable in the experi- 
menter’s hands. By some ingenious and masterly mathe- 


matical devices by Professor G, G. Stokes, now secretary of 





1 | equations, and thus enabled Willis to form those tables, 


which have been printed, with the ee and inves- 
tigation thereof, in the reports of the Commission. As the 
subject was left at the date of those reports, it was above 
the reach of the average attainments of British engineers; 
and even at the present hour it is not quite certain that all 
our railway engineers are satistied of the reality of any 
such increased flexure, and some certainly appear to have 
no distinct notion as to the mechanical results of it. Great 
light was subsequently thrown on the subject by General 
Morin, in his applied mechanics, where the complexity of 
the problem was reduced, and its approximate solution, 
sufficient for most practical purposes, brought to a form 
suited to those only acquainted with elementary mathe- 
matics, 

Professor Willis served as president of the British 
Association, and was made an honorary member of the 
Institution of Civil Engineers, London, In person Willis 
was of nervous temperament and delicate development — 
pale in countenance, and with an eye alternately bright 
and contemplative—the type, in short, of that class of men 
in whom the esthetic or even poetic faculties are combined 
with rapid apprehension and strong analytic and reasoning 
faculties. He appears to have enjoyed general por vl 
health, however, until about five or six years ago, when 
the loss of his wife by death appears to have much im- 
aired it, and since then his original labours seem to have 
ot almost suspended. For some years past he resided 
at Cambridge, but previously had resided alternately there 
and in London during such period of the year as the terms 
of his professorship admitted, and where he keenly enjoyed 
the continual flow of intellectual excitement in relation to 
all his favourite studies which London so amply offers. 








PRIVATE BILLS IN PARLIAMENT. 


Tur General Committee on Railway and Canal Bills have 
arranged the bills that are to be proceeded with first in the 
Commons into ten groups, classing them as closely as possible 
according to localities. Group 1 embraces eight bills that relate 
to the metropolitan district, the most important of which are the 
Aldgate and Bow Railway Bill, and the London (City) Land, 
Station, and Subways Bill. The London Central Railway 
Abandonment) Bill, although standing before the Extension of 
Time Bill of the same company, will probably be withdrawn if 
the Extension Bill is passed. Groups 2 to 8 inclusive consist of 
bills relating to various districts in England and Wales, the 
Welsh bills being included in group 3. Group # consists of four 
Scottish Railway Bills, and the Glasgow Corporation Tramways 
Bill. Group 10 consists of four Irish bills. 

The bills involving the largest amount of capital are the 
London and North-Western (two bills), £4,533,000 ; the Midland, 
£2,400,000 ; the North-Eastern, £1,065,000; and the Aldgate 
and Bow, promoted by the Metropolitan Company, £1,600,000, 

In addition to the railway and canal bills, the committees 
will have to deal with about 45 gas and 40 water bills, including 
in these figures the bills in which both gas and water supply are 
dealt with, 

In the Board of Trade Report to the House of Commons on 
the private bills of the session, 112 railway and canal bills are 
embraced for making 658 miles of new line, involving a capital 
of above 31 millions sterling. Already, however, ten of the rail- 
way bills, introduced by new companies, may be written off, 
being defunct. They embraced an aggregate of above 100 miles 
of line, and £3,716,000 of capital in shares and loans. 

The examiners on standing orders for the Lords have indorsed 
as in compliance the Monmouthshire Railway and Canal Bill 
and the Cornwall Minerals Railway Bill. 

The examiners for the Commons have passed as having ob- 
tained the assent of shareholders duly summoned :—The Slough 
Water, Plymouth and Dartmoor Railway, London Central Rail- 
way (Extension of Time), Eastbourne Water, Metropolitan Rail- 
way, Chelsea Water, Southampton Docks, London, Chatham, and 
Dover Railway; Truro and Perran Mineral Railway, Gaslight 
and Coke Company, Longwood Gas, Sevenoaks, Maidstone, and 
Tunbridge Railway; Brewood and Wolverhampton Railway, 
Imperial Gas, Derry Central Railway, and North British Railway 
Bills. The Aldgate and Bow Railway Bill, after discussion for 
two days before Mr. Robinson, has been indorsed as not in com- 
pliance with standing orders. 

The Standing Orders Committee of the Lords have recom- 
mended the restriction of the powers of the Banbridge Extension 
Railway Bill, of the Ryde and Newport, &c., Amalgamation Bill, 
of the Ryde Pier Bill, the Scarborough Marine Aquarium Bill, 
and the Great Western Railway Bill. They report that in the 
cases of the Bundoran and Sligo Railway Bill and the Gaslight 
and Coke Company Bill that such standing orders have not been 
complied with as to suggest that the bills should not be allowed 
tu proceed, The committee recommend a dispensation from 
standing orders in the cases of the Chelsea Water, London (City 
Land, Station, and Subway; South-Eastern; London, Beacons- 
field, and High Wycombe Railway; Maidstone and Kent Coast 
Junction Railway; and Maidstone and Ashford Railway Bills, the 
last two upon certain conditions. 

The opposition to the Mersey Docks and Harbour Board (Lords) 
Bill is withdrawn. 

The Gas, Water, Local Improvement, and miscellaneous bills 
have been arranged into twelve groups, indicated by the letters 
from A to M inclusive. Committees have been appointed for six 
groups. The committee on Group 4 of railway bills, commenc- 
ing with the Ingleby, Bilsdale, and Helmsley Railway Bill, will 
open proceedings on Tuesday next, Mr. Kaye-Shuttleworth chair- 
man. The committee on Group 3, commencing with the Tiver- 
ton and North Devon Railway Bill, will open on Wednesday, Mr. 
Basil Woodd chairman. The committee on Group 6, commencing 
with the West Staffordshire Railway Bill, will also open on Wed- 
nesday, the Earl of March chairman. The committee on Group 
F will commence proceedings on Tuesday, Admiral Egerton 
chairman; on Group H on Wednesday, Mr. Bathurst chairman ; 
and on Group L on Thursday, Mr. Julian Goldsmid chairman. 

The Referees’ Court was opened on Wednesday, when there 
were seven bills upon the paper for settlement of contested cases 
of locus standi. None of these were of much importance. The 
Court consisted of Sir John St. Aubin and Mr. Raikes, chairman 
of Committee on Ways and Means; chairmen, Sir John Duck- 
worth, Mr. Rickards, Mr. Speaker's counsel, and Mr. A. Bonham- 
Carter. At this stage of the proceedings counsel appear on the 
scene, and amongst other guardians of the interests of the con- 
testing parties we noticed Mr. Littler, Q.C., Mr. Saunders, and 
Mr. Round. The referees have allowed the locus standi of the 
Owners, &c., Carmarthen against the Carmarthen Gas Bill ; of 
the Conservators of the Thames and the London and North- 
Western Railway Company against the Oxford Corporation 














Water Bill; and of the Cleveland Extension Mineral tailway 
Company, ihe Loftus Iron Company, and the Earl of Zetland 
against the Whitby, Redcar, and Middlesbrough Railway Com- 
pany. The locus standi was not allowed of the Corporation of 
Plymouth against the Plymouth, Devonport, and Stonehouse 
Cemetery Bill; of the Leeds and Liverpool Canal Company 
against the Hindley Local Board Bill; and of the Bristol Cham- 
ber of Commerce against the Bristol and Exeter Railway Bill. 
The London and North-Western Railway Company's opposition 
to the Hindley Local Board Bill and the Ossett-cum-Gawthorpe 
Local Board Bill is withdrawn. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves reaponsible for the opinions of our corre. 
spondents. ) 


THE LIERNUR SYSTEM, 

I do not know through what channel you received my 
letter on the Liernur system which appeared in the Daily Post of 
December 14th last, but as I find Mr. Adam Scott replies to it in 
your last issue, and challenges me on several points, i send you 
enclosed for publication the answer I inserted in the Daily Post to 
a letter of his which appeared in that paper on or about the 22nd 
January. 

I have not the slightest wish to enter into a paper war with Mr. 
Adam Scott, or defend my reputation for veracity; if the public 
choose to believe him rather than me, let it be so, and let them find 
out at their expense the advantages of Capt. Liernur’s system. I 
would merely pointout thathis repliesdo not touch upon the defects 
and difficulties of the system, as I found them to exist on personal 
inspection, but that he confines himself to insinuations, and wants 
me to state what this or that gentleman told me. Now as I never 
mentioned any authority for my description of the existing state 
of things, it is absurd that he should try to discredit my authorities. 
I gave the names of the gentlemen to whom I was introduced to 
show that I had the necessary means of access, and added that 
nowhere in Holland I met with unqualified praise of the system ; 
for the rest I trusted to my own eyes and nose, and have con 
scientiously reported the result of my perceptions, which cannot be 
affected by any assertions to the contrary. Moreover it appears 
that Mr. Adam Scott's telegraphic intelligence grows in intensity 
as time goes on, the first copy of Mr. Kist’s telegram in the Liver 
pool Daily Post saying that my statements are entirely wrong, 
whereas the second in your paper says that ‘“‘ my assertions are 
entirely false.” 

In neither of his replies does he attempt for a moment to deny 
the financial failure of the system as exposed by me—as to the 
sanitary part, I myself have called it tolerably successful in Am 
sterdam. 

That I did not see any of the authorities in Leyden I willingly 
admit, and regret this all the more, as otherwise the above men 
tioned telegram could never have been sent by Mr. Kist. This 
gentleman had been informed of my intended visit, but instead of 
coming himself had sent one of the men from the pumping station 
to meet me ; and afterwards I was so thoroughly disgusted with the 
system that I did not think it worth while troubling Mr. Kist any 
further. Mr. Kist’s reply, however, proves tome that he has not 
been watching the system as closely as could be desired. 

And here I must likewise draw Mr. Fuller's (of Manchester) 
attention to the fact that in his letter to you ofthe 12th inst. he 
admits having been at the pumping station at 5 p.m., or five hours 
after the emptying of the closet had been completed, so that it is 
quite likely he did not meet with any stench, and as the closets 
themselves had not had sufticient time to replenish, they likewise 
may not have been offensive to sight or smell, as they certainly were 
at my visit. 

For the information of your readers, if your valuable space permits 
I would add the following: 

The Leyden Council report of October 22nd, 1873, signed by 
Messrs, Stoffel,von Kensen, and Seelig, three advocates of the system, 
BAYS : “The first of the objections was principally grounded on the 
obstructions. It is, however, only fair to say that they occurred 
by throwing into the closets objects of such description as to which 
the privies are not destined, and that the removal of them in most 
cases—[thus not always—G. H. B.}--was easy; that the obstructions 
were soon cleared away, and that if cautiously done it could be 
accomplished without causing any damage. In Leyden, too, 
obstructions have occurred at times, which seldom — [thus likewise not 
always G. H. B.] have caused inconvenience, although one Was 
often astonished at the objects coming from the privies, and the possi 
bility of bringing them through the narrow tubes, thanks tothe great 
power of locomotion,” From what I hear, Leyden is not going to 
extend the system, and this for financial reasons, 

Mr. Kalff wished to extend the system at Amsterdam, provided 
fecal matter could be advantageously disposed of, which so far is 
not the case. Moreover, a few weeks ago the Amsterdam Council 
decided to sell some land in the new part of the city, and did not 
adopt the Liernur system there, providing only in the conditions 
of sale that later on the city should prescribe a system for the 
removal of the fecal matters. 

Finally, Dr. Heinsius has not asked the council yet to consider- 
ably extend the system anywhere. 

I must add that Amsterdam is not favourably situated for 
introducing the water-closet system on a large scale, owing to the 
flatness of the country, and the difficulty of bringing a sufficient 
supply of water down. 

In 1870 a commission of first-class authorities on the sewage 
question—Messrs. Stieltges, Froger, Strootman, and Michaelis 
four engineers of great standing in Holland—and Mr. Zenetti, a 
German engineer, were charged by the Amsterdam Council to 
report as to the way of getting rid of their fecal matter, and they 
unanimously rejected the Liernur system. In Brussels, Frankfort, 
and Berlin it has likewise been rejected. 

As to Mr. Tindal, he himself insisted on my consulting his 
colleagues as well, and personally introduced me to them, such as 
the burgomaster, Dr. Heinsius, and Mr, Kalff. As to his resig 
sation, I need only quote the burgomaster’s words at the famous 
council meeting of October 21st, 1874, to the following effect : 
The chairman says, ‘‘that burgomaster and aldermen were of 
opinion, after due deliberation, that there were no grounds for 
dismissing Mr. Bergsina, the chief clerk, but they do consider his 
behaviour improper, and the statements made in the report in 
question incorrect. It appeared, however, when burgomaster and 
aldermen spoke to him about his misdemeanour, that his interpre 
tation of his duties was different from theirs; they thereupon had 
amended his instructions in such a way as would prevent similar 
occurrences in the future, and if, after this, he exceeded his instruc 
tions, he would be dismissed, whereas he could not lose his place 
for things done before these aforesaid alterations had been made.” 

The Dutch inspector's letter, in the Public Health of Nov. 15th, 
likewise exonerates Mr. Tindal from the charges laid at his feet by 
Mr. Adam Scott, and the writer of that letter was very much 
annoyed by the editor’s foot note. 

In conclusion, allow me to quote a few words from Professor 
Gunning’s report—though altogether not unfavourable—on the 
Liernur system to the Council of Amsterdam, p. 7, and dated 
July 5th, 1872 :—‘** Exaggeration is just as much untruth as an 
intentional lie, and equally puts things on the wrong track.” 

As I intend not to take any more notice of any of Mr. Scott's 
communications, this letter has had to be much longer than I 
should have wished ; as it is, I hope you will accept my apology 
for it. Gust. BuscH. 

Mellor’s-buildings, Liverpool, Feb. 25th. 


Sir, 











THE PATENT QUESTION. 
S1r,—The great outcry against the Lord Chancellor's proposal to 
have a preliminary examination before granting patents, appears to 
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me to be wholly uncalled for ; indeed, it is somewhat extraordinary 
that any person should have the courage to say a word in favour 
of the present system, which is so utterly depraved both in princi- 
ple ond quaaiion Looking at the question broadly, nothing can be 
more reasonable than that a person paying a price for a particular 
property, should expect that property to be clearly defined and 
tangible in more than merename. This being perfectly natural, the 
question arises, How can the desired result be attained with patent 
property? Clearly in no other way than by asystematic examination of 
wublished records as to whether the invention sought to be patented 
ie or has not been either — or patented before. The 
next question is, Who should make the search? Here again it 
appears unquestionable that official examiners or experts would be 
the best qualified, as not more than, say, one-tenth of the persons 
applying for patents have the leisure, convenience, and ability 
requisite for the purpose of making such searches satisfactorily. 
And we might also ask, Where are the facilities for making anything 
like an exhaustive search? How many libraries out of London 
are there in which all the published books and_ records on 
each particular subject are to be found? Have we three, or even 
one? What then becomes of provincial districts in matters of 
searches? Clearly the inventors would, in nine cases out of 
ten, be obliged to employ an agent to make such searches. 
Supposing, then, that a compulsory search had to be made, 
and that the inventor had to pay for it, would it not be 
more to the purpose to have it done in an official way by the 
Patent-office? It does not necessarily follow that the result of any 
search made should be final as to whether tie petent should be 
issued, as in most cases it would be sufficient if tlie examiners 
transmitted the report and result of their search to the applicant ; 
and if the patent were demanded notwithstanding the adverse 
report, let it be issued, but under protest, so to speak. This would 
wholly avoid any necessity for appeals with all their attendant 
formalities and expense; and any a ee granted under such 
protest would as a rule be comparatively harmless either as a mono- 
poly or for a law case. Practically the Patent-office authorities 
would be giving each applicant an opinion upon the patentability 
of his invention. 

It is no argument against preliminary examination to say that 
the American system is imperfect, as no system devisable can be 
perfect ; but certainly a system under which occasional slips are 
made is infinitely preferable to one under which there is no check 
whatever, and which permits the patenting of the same mvention 
by aay number of persons in the same year, month, or day. Such 
a system indeed is a propagation of a species of dishonesty and 
fraud which no Government ought to recognise or tolerate. 
Besides, it cannot be denied that the repeated issue of conflicting 
patents leads to no end of litigation ; and asa preliminary ex- 
amination would in a great measure obviate this, as well as reduce 
very materially the number of patents issued, all those who 
desire to see justice done to the inventor, and trade relieved of un- 
necessary obstructions, should cordially support the examination 
clause of the Lord Chancellor’s bill. JOHN Brown. 

62. Buchanan-street, Glasgow, March 3rd. 





Srr,—I do not think ‘‘ M. P.,” who writes in your last impression 
on patents, sees the question in its breadth. If he would look to 
the other side, perchance, like the Royal Commission so 
triumphantly referred to by Earl Granville, he would arrive at the 
conclusion, in spite of prejudice pre-existing in favour of the ‘ poor 
inventor,” that there is no way of preventing the “‘ poor” manu- 
facturer and the poor public from suffering if the Legislature 
continues wantonly to allow every one to limit the “‘ public 
domain” by enclosing for his own exclusive use whatever he 
chooses to claim exclusive privilege on. 

Your benevolent correspondent writes :—‘‘ A patent should be 
granted to a man for bottling up moonshine rather than deter 
another from patenting a plan to stop railway accidents.” This is 
the philanthropy of patentists ; that of abolitionists, equally or 
more strong, takes the form of paying out of State funds a fair 
premium, along with due honour, and putting no obstacle to inter- 
vene to postpone or prevent immediate national use of such a 
oon. R. A. MACFIE, 

March 2nd. 

Sir,—The importance of this question, and the great difficulty 
of handling it, are, I think, sufficient excuse for my writing, as the 
only way of arriving at a solution of the difficulty is by free 
discussion, ’ 

It appears to me that the real way of sifting inventions would be 
to ns the time of ‘provisional protection.” Let the course 
be for the applicant to file a complete specification of his invention, 
such specification to be immediately published, and receive pro- 
tection for, say, two years, At the end of that time let him give 
notice of application for a complete patent, for whatever term may 
be decided upon as best, whether for seven or fourteen years, or he 
might have an option ; any person interested in the invention can 
then oppose his application. The referees will here come in use- 
fully as a court of trial, and will now be able to decide whether 
the application for a patent should be granted. During this pre- 
liminary two years, I venture to say, most if not all ‘‘ frivolous ” 
inventions would die a natural death ; the inventor would be able 
to discover the real value of his invention, and could make arrange- 
ments for working it out, and anybody interested in the invention 
would have time to examine hee ascertain whether he had any 
grounds for opposing the application. 

Again, the duty payable for a patent ought not to be the same in 
all cases ; there are many very useful inventions which have only a 
small intrinsic value, but which, nevertheless, are of great value to 
society, and the high price paid for a patent materially adds to the 
expense of produclng them, so that the public does not reap the 
whole advantage it ought, and the inventor loses in two ways. 
There are other inventions in which the patent stamps are a mere 
trifle in the cost of production, and in these the nation loses by not 
exacting a higher price for the monopoly. On applying for a patent 
the applicant should have to declare the value he places on his 
invention, and an ad valorem duty should be imposed, according to 
some fixed scale, and the public would then be able to judge 
whether the applicant was intending to derive more profit than was 
just, and the application might be opposed or not accordingly. 

I put iamel these suggestions as a way of overcoming some of 
the objections to the proposed bill; of course there are many 
details to be worked out, but I think by some such scheme as I 
propose the difficulty of the examiners and referees would be over- 
come, as we should virtually make the public at large examiners, 
and only call in the referees to decide upon the merits of the case. 

Clause 27, ‘‘ Obligation to License,” is, I think, much needed at 
the present time, as it is clearly unjust that a monopoly should be 
granted to any person, and that he should be allowed to refrain 
from exercising his privilege to the detriment of society. What- 
ever the bill may be when it becomes law, I hope it will to some 
extent improve the present state of the law, and I trust that 
Parliament will be ready to listen to advice from outside, for I am 
afraid Lord Cairns’ bill will have to be much altered before it is 
acceptable to inventors. T. M. 

Doncaster, March 2nd. 





MESSRS, ROWAN’S ENGINES. 


Sir,—We see in your paper of 12th ult. reference to steam 
engines and boilers working in this concern, and shall feel obliged 
by your kindly inserting the following correction as to the latter. 

What is said descriptive of the three-cylinder engine made for 
us by Messrs. John Rowan and Sons, Limited, of this town, is sub- 
stantially correct, and we have pleasure in testifying that the 
working of these engines is economical in use of steam, and most 
satisfactory in their uniformity of motion. But in justice to our- 
selves and others, it is our duty to correct the inaccurate and very 








unfair statements in reference to our boilers, as they are of 
the very best description, known as ‘the patent Galloway 
boiler,” made for us within the last two years by the eminent firm 
of Messrs, W. and J. Galloway and Sons, Manchester, and are 
working to our entire satisfaction. 

To these boilers, as well as to our ‘‘economisers” and general 
arrangements, must be attributed a large share in our economy of 
fuel. Whoever supplied you with such accurate particulars of our 
engines, had, we suppose, the same facilities for knowing all things 
in connection with our boiler arrangements; hence we feel the 
greater cause to complain of these inaccuracies. There is almost 
no difference between the steam pressure in our boilers and in our 
engine house, whereas your article states 10 lb. of difference. 
Northern og oy Weaving Co., J. R. T. MULHOLLAND. 

Belfast, Feb. 17th. 
FISH-PLATES, 

Sir,—Having read the different articles in your paper on fish- 
plates, I forward a sketch of a plan by which I think the wave of 
deflection might be carried almost in an uninterrupted state over 
the joint as over the other part of the rail. I give the idea, think- 
ing it recommends itself for trial on t of its simplicity. 
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B represents the present means of connection by the fish-plate, 
the dotted lines showing the position of the rail ends when only 
one is loaded. A represents the ordinary fish-plate connection, 
with an extra bolt of steel and intermediate steel washer, same 
thickness as web of rail, by 2in. diameter. The wave of deflection 
is shown by the dotted lines when only one rail end is loaded. 


I. H. D. 





RAILWAY TIRES. 


Sir,—The Shipton accident having caused so much gloom in this 
part of the country, I have been induced to bring my invention 

fore the railway engineers of this country, and hope by so doing 
I shall meet with a fair share of their consideration. 

My wheel consists of two parts only ; namely, tire and centre, 
not a nut or bolt of any description is used. My invention is to 
secure the tire to the centre, which I think I have done satisfac- 
torily. I will now describe the way in which my wheel goes 
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nected with the question of pay and pension. There seems no 
cause to believe that the different todiittlons in the United King- 
dom for the technical training of young engineers have failed in 
their work, as may be gathered from the book on ‘‘ The Education 
and Status of Civil Engineers” published by the Institution of 
Civil Engineers, 1870. From this it appears that King’s College and 
other places possess an efficient system of training, and the opinions 
ofeminent engineers it contains (page 177 et seq. ) are conclusive 
that a young man intending to enter the engineering professi 
may obtain the requisite education. This being the case, why have 
the Government of India experienced the need of Cooper’s Hill 
College? It was simply b the ind ts offered to enter 
their service were not sufficient for those young men who took a 
good position at the various engineering schools. And I can 
personally speak to the fact that very few indeed of the King’s 
College students of my time thought the Indian engineering 
service worth entering. 

The pay on going out from Cooper's Hill is £420 a year as a 
second grade assistant engineer (according to the official paper 
before me, No, 6396), and from the same source I derive this addi- 
tional information regarding the retirement, viz., that no period 
of service before the age of twenty-two 'counts towards pension, so 
that a young man goes to Cooper's Hill say at seventeen, leaves 
for India at twenty, and then his period of service before he is 
entitled toa pension is thirty-two years, unless previously dis- 
abled by ill-health ; even then his retiring pension is not to exceed 
£500 a — — —~ to leave the service before fifteen 

ears of work, he receives only one year’s ; what the percentage 
k of this class I do not know; it must ‘ay AM On en a 
establishment they are liable to discharge at any time, on the same 
scale, but without medical certificates. One word with reference to 
the promotion, which seems regulated by a spirit of Darwinism, for 
it is entirely by “ selection ;” mere seniority is considered to confer 
no claim. There is yet another reason why many young men 
have felt disinclined to enter this service, and that is because they 
naturally would object to anyone being placed over them unless 
he had received the education of a civil engineer, and by his longer 
experience was more competent to direct the work. That there is 
no guarantee that this shall be the case is shown by the example 
quoted in the Times, Jan. 3rd, 1871, and in THE ENGINEER, vol. 
XXxi., page a Was the promotion in those cases made by selection, 
I wonder? There is more to be said, but I have already trespassed 
too much, E. 4 B. 
March Ist. 


Sir,—In your issue of the 19th ultimo you publish a letter from 
Cooper's Hill students, and an article commenting and enlarging 
thereon. Will you kindly allow me to refer to both letter and 
article, and to present to your readers a somewhat different view ? 
I do not wish to enter into the subject of the y grievance— 
there may or may not be sufficient grounds for complaint on this 
score. If such grounds can be shown to exist, proper representa- 
tions will doubtless bring about the desired changes. Meanwhile, 
it should not be forgotten that a young engineer whose health 

breaks y Boon returns to England 
with experience which cannot fail 
to prove useful to him in seeking 
new employment. Further, since 
an engineer can rarely for the first 
few years prove a very profitable 
servant to the State, the latter 
may be said to have paid for the 
most valuable portion of his edu- 
cation. NordolI pi to ques- 
tion the statement that an Indian 
salary is ‘‘ merely equivalent to 
half its amount at home,” though 
I think it admits of considerable 
modification. But, Sir, granting 
that a Cooper’s Hill student, after 
three years at the college, receives 
only the equivalent of £210 per 
annum in England, at the age 
of 21, is his condition really so 
pitiable? Could a soldier, a bar- 
rister, or a physician aspire to such 
an income at such an age? An 
officer of the Royal Engineers 
has to undergo an equally expen- 
sive training, has presumably not 
less ability—since he is selected 
from a batch of cadets of ve 
much the same calibre as Cooper's 
Hill students—and has to con- 
tent himself with £180per annum. 
Very ibly he is sent to the 
West Indies, where the climate is 

















together: A groove is cut into the tire at each side, as will be seen 
by the section of the same; the cavity C is cut out to admit the 
wrojection B on the crown of the spoke. It must be carefully 

red out, the inside turned, and A; contraction allowed, The 
tire must be carefully heated ; the inside B is lowered down through 
C, and moved round to A; the contraction commences, and when 
that is over we have a complete solid wheel all of wrought iron. 

I think this will be sufficient to show the principle of my inven- 
to those who understand the railway wheel. R, HOLLAND. 

18, Park-street, Wednesbury, March 1st. 





S1r,—I noticed in your impression of the 19th February a letter 
from ‘‘S, A.,” commenting on the disc wheel which accompanied 
my letter in THE ENGINEER of the previous week. I can honestly 
assure “8, A,” the wheel is tubal far as I am concerned, for 
I have never seen either wheel or drawing of wheel similar to 
mine. 

Respecting the objecti he makes, I can only say my wheel, 
as published, was in a very crude state. In an amended drawing I 
have so arranged the discs that all a ry to the projections of 
nuts or bolt ends are entirely removed, and the manner in which I 
make the disc clip the tire is such as to give a better idea of 
security than in the sketch I sent you. 

As regards clips, of which and correspondent speaks, they are 
little better than rivets through the tires, for, in all the clips I have 
seen, a groove must be cut in the tire to receive them, and then 
the tire hammered down in places on the clips to secure them, 
which hammering will almost always produce an incipient fracture 
in the tire. 

I believe ef idea to combine all the advantages of Mansell’s, 
without the liability of the wooden body of the wheel shrinking, 
and its cost would be much less, OMEGA. 

March Ist. 








CIVIL ENGINEERS IN INDIA, 

S1r,—The letter published in your issue of Feb. 19th, and the 
leading article upon it, would, I hoped, have had the effect of 
evoking some expression of opinion from some of the interested 
parties, and this expectation deterred me from troubling you last 
week, Being, however, wen in this, I hope you will find 
space fora few remarks of mine. The reason the supply of 
engineers to the Indian Government service is not so satisfactory 
as could be wished is doubtless, as yoy remark, intimately con- 








Psa not more healthy than 
that of India, the expenses of liv- 
ing at least as great, and his pay 
about £270. I submit, therefore, 
that the young civil engineer 
who commences life in India 
on £420 per annum—not £300, as 
your article assumes—at the age 
of 21 or 22, is not so very badly 
off, unless, indeed, it is maintained that it is the duty of Govern- 
ment to enable all its servants to marry at that mature age. But 
I come now toa far more important question, viz., that of the 
aims and results of the college training. It is said that a Cooper’s 
Hill student has no meee 5 knowledge, that if “‘ put in charge of 
a lot of Hindus, and told to drive a simple dolphin into the tide- 
way of the Thames,” he would inevitably come to grief. To this I 
reply (1) that it is not proved, and (2) that, granting it to be proved, 
I think it is just possible that Sir J. Hawkshaw himself, if “* put in 
charge of a lot of Hindus,” and requested to perform the operation 
in question, might equally fail. The fact is, Cooper’s Hill is 
bl d for not turning out finished engineers. Is there any known 
institution capable of performing such a feat? Cooper’s Hill was 
never intended to manufacture finished engineers at all. All that 
is claimed for her is that she can and does produce men whose 
theoretical knowledge is such that they will be able to profit to the 
utmost by the practical training they there receive as subordinates, 
To say that Cooper’s Hill has failed in this her sole aim would be 
at least premature, Cooper’s Hill was established distinctly to 
raise the standard of the theoretical knowledge of our Indian 
engineers, and to fit them for their practical training or apprentice- 
ship in India, not to send out men capable of undertaking 
responsible executive work directly they land. It seems, therefore, 
hard that she should be blamed for not doing what she never pro- 
fessed or intended. Would it not be equally reasonable to blame 
the teacher of a pe tive class because he failed to turn out 
accomplished artists? With — to the new Japanese College, 
we know far too little of the details of its working, and of ‘the 
conditions of the — ing profession, and of life generally in 
that country, to be able to hold it out asa model for imitation. It 
a, of course, be the best training institution in the world, but it 
ill be time enough to admit the fact when its results come to be 
known. In conclusion, I would remark (1) that the ‘ sandwich 
system”—i.¢., the alternation in short courses of practical and theore- 
tical training—although very advisable in itself, presents consider- 
able difficulties when the details of its working have to be 
considered ; (2) that this system was in operation at the South 
—— School ; and (3) that it has not been introduced at the 
new college of Greenwich, 8. 
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- corporation of Sees Save ponies the oat — 
works, under guarantee to pay the company 9 per cent. on its 
capital for the first five years, and afterwards 9} per cent, 
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THE WESTINGHOUSE VACUUM BRAKE. 
























































On Tuesday, the 23rd ult., certain important experiments 
were carried out on the London and Brighton Railway, particu- 
lars of which we propose to place before our readers. They were 
undertaken to test the value of a new brake, and it is not too 
much to say that they more than realised the anticipations 
formed concerning it. They were essentially private trials, insti- 
tuted to supply information to the officials of the line. 

The Westinghouse compressed air brake, now fitted to nearly 
3000 locomotives and about 57 per cent. of the passenger rolling 
stock of the United States railways, is too well known to require 
description here. It will suffice to say that a small donkey engine 
forces air to a pressure of about 70 Ib. on the square inch into a 
wrought iron receiver, from which the air is admitted to 
cylinders under the carriages when the brake is to be applied. 
Certain objections have been taken to this system in this coun- 
























To begin with, the carriages are fitted with hanging cast iron 
brake blocks, Fig. 3. Stops on these blocks abut against 
the slings in such a way that although sufficient play is allowed 

| to enable the blocks to adjust themselves to the tires, yet when 
| the slings are drawn away from the wheels the blocks cannot 
| come in contact with these last. The slings are drawn by stout 
| spiral springs under the carriages. The manner in which the 
| brakes are applied is very simple and ingenious. Two air cylinders 
| —Figs. 3, and 1, 4, 6, 7, 8, 9, page 164—are secured as shown, 
| one under each side frame of the four-wheeled carriages, midway 
| between the wheels. The piston rods of these cylinders are directed 
| downwards, and a crosshead goes below and lays hold of two rolling 
| segments, the construction and action of which will be understood 
in a moment by examining the engravings. Figs. 1, 4, 6, and 7, 
show two cylinders with their appurtenances, drawn to an aug- 












apply the brakes. On the Brighton Railway two are em- 
ployed. Pipes lead under the carriages, and are coupled by 
joints almost identical with those used with the Westinghouse 
compression brake. The couplings are fitted with valves, so 
that when a carriage is taken off, or a joint not made, what 
would otherwise be the open end of a pipe is hermetically 
sealed. The same thing is done in the pressure brake, but there the 
valves have to be so arranged as to resist a pressure from within— 
the compressed air trying to force its way out—while inthe vacuum 
brake the atmosphere tries to find its way in. A section of the 
valve and coupling is shown at Figs, 2 and 3, page 164. The 
valve is closed by a spiral spring, and opened when the pipes 
are put together by a projection on the top of the valve coming 
in contact with the top of the fellow valve, a little play being 
permitted, of course. When the pipes are coupled up both valves 
are open; when the pipes are uncoupled the valves are both 
pushed on to their seats by spiral springs. Ifthe full area of 
the valve were left available the spiral springs should be strong 
enough to resist the pressure of the air over an area of 3in. or 
din., and this would cause trouble in coupling. To get rid of 
this objection the valve is partially balanced by a tubular pro- 
jection, within which the spring is boxed up, and to which air is 
admitted by small holes in the valve. The valve seats are of 
hard brass bedded on india-rubber. The clip couplings are fitted 
to lengths of india-rubber hose, and are Very similar to those 
used in the pressure brake, and already fully described in our 
columns. They easily give way when pulled asunder—as, for 
example, if a draw bar broke—the hose and stop valves remain- 
ing uninjured. Thus no casualty to the rear end of a train 
could affect the brakes on the coaches nearer to the engine. 

In order to obtain the required vacuum, a jacketed steam ejector 
is used, This is shownin theannexed cut, Figs. 1, 2,in section, plan 
and back view. There are three valves in this ejector, as shown in 
our engraving, which illustrates the normal type. Two of these 
valves are on top, and one or other can be opened by the cross 
lever, which terminates in a handle ; and by this handle alone is 
the brake worked, The first valve, to the left, is held down by 
the pressure of the air until the lever is moved to liftit. It then 
permits air to enter, and destroys the vacuum. This valve takes 
the brake off. The second valve, worked by the same lever, is 
kept closed by the steam until it is lifted, when steam enters 
from the outer covering or jacket through a number of orifices, 
and escapes at a high velocity both through the central tube 
shown and round the annular space between the body of the jet 
and an interna. cone. A powerful suction is set up by this 
induced current, and a partial vacuum is established in the train 
pipes and brake cylinders, and the brakes are put on, the mingled 
air and steam rushing through a copper exhaust pipe into the 
feed-water in the tender tank. The third valve is seen standing 
vertically at the back of the nozzle. It is used to maintain the 
vacuum after it has been created, The consumption of steam is 
very considerable during the few seconds the brake is being put 
in action ; but it does not represent loss of fuel, because almost 
the whole of the heat is returned to the water in the tank, 

Such, then, is the Westinghouse vacuum brake ; but as fitted 
by Mr. Stroudley, locomotive superintendent of the Brighton 
line, some modifications of detail are introduced. The engine to 
which it is fitted isa tank engine weighing 42 tons, with 16in., 
cylinders, 20in, stroke, and four-coupled 5ft. driving wheels, 
the tank being carried on a four-wheeled bogie. The engine is 
supplied with toggle joint brakes between the drivers, applied by a 
horizontal screw and vertical hand-wheel at the off-side of the fire- 
box, the reversing lever being at the near side. The exhaust nozzle 
or ejector is fixed vertically below the axis of the brake wheel, 
just inside the guard, and quite out of the way. The two steam 
and air valves are removed from the body of the ejector and put 
on a brass box bolted to the back plate of the outside fire-box, 
the end of the cross lever being bent down and provided with a 
handle. Steam and air are led from the nozzle by a curved pipe 
into the tank, while steam and air are led to the nozzle by two 
other pipes proceeding from the valves on the brass box. The 
arrangement is provisional, but convenient. Mr. Stroudley, 
however, will no doubt soon improve upon it, and reduce the 
arrangement to something more consistent with that special 
elegance of design which distinguishes all hisengines. The action 
of the apparatus is, of course, in no way affected by the mode of 
putting it on an engine, and this is one point in its favour. 

On Monday afternoon a short trip was made from Brighton to 
a point on the Portsmouth line beyond Shoreham, when the 
results were found to be very satisfactory. On Tuesday the 
special train left for Eastbourne. Amongst those present were 
Mr. Knight, general manager ; Mr. Banister, engineer to the com- 
pany; Mr. Stroudley, locomotive superintendent ; Mr. Williams, 
traffic superintendent ; Dr. Carter, Mr. King, &c. &c. Captain 
Tyler, having occasion to inspect some new signal boxes, was also 
present, unofficially as regarded the brake. The train was one 
identical with that used in regular Crystal Palace traffic of the 
company—for it is on the Vict ria, Crystal Palace, and London 
Bridge service that the brake will probably ultimately be worked 
—and consisted of two light composite brake vans, with three 
second-class compartments and a guard’s box each, six four- 





wheeled carriages, and two heavy six-wheeled carriages in 
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try, one being that the donkey engine might break down just 
when most wanted, and another being that the system is rather 
too complex. A brakeknown as theSmith vacuum brake has been 
tested in the States, and is being tried on the Metropolitan, St. 
John’s-wood branch, and the principle appearing to meet with 
favour Mr. Westinghouse decided to construct a vacuum brake 
as an alternative for his original brake, when great simplicity, 
even at the cost of some loss of efficiency, was required. The 
first of the Westinghouse vacuum brakes is that which was 
tested on the 23rd ult. We illustrate this brake as fitted on the 
London and Brighton line above and at page 164. 





mented scale. One of the cylinders is larger than the other; 
this cylinder is intended for that modification of the brake in 
which only a single central cylinder is used, instead of as 
on the Brighton line, a smaller cylinder at each side of the 
carriage. The pistons are packed with greased leather, and 
the peculiarity of the action of the rolling segments is that 
they are nearly frictionless in their motion, and while they put 
the brakes on quickly, gradually give a sharper and sharper 
pinch. It will be seen, then, that to apply the brakes it is only 
necessary to exhaust the cylinder above the pistons, when the 
pressure of the atmosphere will cause the latter to rise, and 





the middle of the train. To these last the brake was not fitted 
nor was it applied to the engine wheels ; so that it will be seen 
that out of a train of ten vehicles and an engine two vehicles 
and the engine were left without brakes—a fact which must be 
taken into consideration in estimating the value of the results 
obtained. The total weight of the train was 84 tons. It left 
Brighton at 10.40, and six stopping experiments were made, 
besides one when the train was at rest, to show the time required 
to apply the brake and to illustrate its action with a broken 
coupling. 

The time was very carefully taken by several independent 
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observers with stop watches. At the instant the brake was put 
on a piece of red cloth tied to a piece of old iron was dropped 
over the side of the engine, and the distance run before the 
train stopped was measured with a 66ft. tape. It will be seen 
that much care was taken to arrive at accurate results. The 
speed could not be taken from quarter-mile posts, because some 
of the posts have fallen into decay, been removed, and not re- 
placed, but it was arrived at very closely by counting the revolu- 
tions of the engine; and it may be taken that the following figures 
are very accurate. We append a section of the line run over, 
which will show the grades. The rails were dry, and a bitter 
north-easterly wind blew all day. The localities of the stops 
will easily he learned by comparing the following table with the 
section of the line :-— 
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1 Ordinary continu- 25 Lin 101 20 110) 20 | Falmer. 
ous brake only. up. | 
2) Ditto. | 36 lin88 25 | 220 |16tv 20 Beyond  Fal- 
| down, | mer Tunnel. 
3 Ditto. 45 Ditto. 35 452 | Ditto. Nr. Ashcombe 
| signal bex. 
H Ditto. 40 Ditto. | 36 | 360) Ditto. Near Lewes. 


| 
5 Continuous and 40 Lin 968) 24 230 | Ditto. Glynde. 
engine brake. | up. 
6 Continuous brake 38 Lin 521 32 871 | Ditto. [Near East- 
only, Steam kept up. | bourne. 
full on. 


No experiments were made on the run home, as little or 
nothing could have been added to the information obtained on 
the run out. 

It will be seen that a very excellent vacuum was obtained, 
amounting to nearly 10 1b. on the square inch. After the vacuum 
had been created the steam was shut off from the jet, and 
the remainder of the work was done without more steam, 
the vacuum falling from about 20in. to about 16in. The brakes 
were prompt in their action; the engine pressure averaged 125 lb. 
It will not escape attention that it seemed to make little or no 
difference whether the engine was hauling or not. 

On the whole, we may take it as proved that Mr. Westinghouse 
has produced a simple, compact, and effective vacuum brake well 
adapted for metropolitan and local traffic. It is not a brake 
that will do everything, and is not in our opinion equal to the 
Westinghouse automatic, but it is much simpler, and is extremely 
unlikely to get out of order. 





UNDERGROUND RaAtLWay AT CONSTANTINOPLE. — A telegram 
from Constantinople announces the opening of the Pera and 
(ialata underground railway. The length of this line measured 
between the facades of the two termini is 635 metres. The 
station of Galata is situated between the Koumrou and Sevoud 
streets ; and that of Pera, which is not yet completed, in the Rue 
Nadir. The tunnel is ventilated by two shafts, one of which is 
24°98 metres in depth, and the other 20°23. This railway is worked 
by a fixe engine, the carriages being hauled by a rope at the rate 
of 18 kilometres—11} miles—per hour; the trains are run at 
intervals of five minutes. The difference of level between the two 
stations is 60 metres, sothat the average gradient is about 1 in 10. 
It is estimated that the number of passengers carried daily will be 
30,000. The cost of construction of this line was upwards of 5 
millions of francs—£200,000, 

DREDGING FOR AMBER.—According to an official report from 
Memel, Germany, an establishment has been organised for gaining 
amber by dredging for it in the Kurische Haff, near the village of 
Schwarzort, situated about twelve miles south of Memel. It has 
been known for many years that amber existed in the soil of the 
Kurische Hatf, from the fact that the dredger employed by the 
Government for the purpose of clearing away the shallow spots 
near Schwarzort, which impeded navigation, brought up pieces of 
amber, which were duly appropriated by the labourers, and at the 
time no particular attention was paid to the matter. Some time 
afterwards, however, some speculative persons associated, and made 
an offer to the Government not only to do the dredging wherever 
required at their own expense, but also to pay a daily rent, provided 
the amber they might find became their property. This proposal 
was accepted, and the rent fixed at 15 thalers and later at 25 thalers 
for each working,,«lay. The dredging was commenced with four 
machines worked by labourers and one worked by horses. Judging 
from the extensions of the business transacted by the speculators 
in this matter, the results must have been extremely profitable. 
At present we learn that the work is carried on with eighteen steam 
dredgers and two tug-boats, the whole managed by about 1000 
labourers. 

CLOCK-MAKING (N THE BLACK Forest.—A French contemporary 
gives the following interesting account of clock-making in the 
Black Forest, which industry is, at the present day, concen- 
trated in Dittishausen, EKisenach, Furtwangen, St. Georges, 
Leutzkirch, Neustadt, Friberg, Villingen, and Rohzenbach. Essen- 
tially a domestic occupation at its origin, and employing whole 
families, it is only thirty years since watch and clock-making have 
been carried on in factories. Leutzkirch produces a great number 
of what are called Parisian watches, the zine for the case being 
sent from Paris and gilded here. The cases, wheels, and all the 
necessary items are made separately, and the work is divided into 
various kinds ; the separate pieces are carried into the workshops, 
where they are put together, when the clocks are successively 
mounted, tested, and regulated. The different sorts of clocks manu- 
factured in the Black Forest comprise—-The clocks with weights ; 
clocks in cases, amongst which are 12-hour clocks, 24-hour clocks, 
8-day clocks, clocks which go for a month, tower clocks, regulators, 
the spring clocks of English and French construction, ship clocks, 
and figure clocks, amongst which may be classed cuckoo and 
trumpet clocks. 'The importance of this branch of industry will 
be seen by the following figures :—In 1871 the Black Forest num- 
bered 1429 free manufacturers of clocks and watches, employing 
7526 hands, independent of women and children, who were occupied 
in the small details ; 15,000 persons lived by this industry alone. 
The number of articles produced had risen in 1874 to 1,800,000, of 
which 100,000 were of first-class workmanship. The total repre- 
sented a value of ten million florins. The most curious branch of this 
art is without exception the manufacture of automaton clocks, 
and the ingenuity of the Germans has produced some wonderful 
mechanical clocks. The great musical clocks are called orchestrals, 
The development of this art is due to Vaucanson, who made the 
first at Blessing. In the manufacture of these clocks the work is 
not divided, at least for the essential parts. The masters execute 
nearly all in their workshops, with the exception of the metallic 
pipes. Last year there were 32 masters and 224 hands employed 
in making these clocks. The great factories of orchestral clocks 
produce instruments of 5 and 6 registers of which the price varies 
from 1000 to 20,000f. These clocks are in great demand in 
America and in Russia, 
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355. Improvements in Locomotive CarriaGEs fur TRAMWAYS or COMMON 
Roaps, and in steam power apparatus for the same, and applicable 
otherwise, Leonard Jennett Todd, Leith, Midlothian, N.B. — 30th 
January, 1875. 

383. Improvements in Pepa Harmonivums or OrGaNs, such invention 
being also applicable as a music stool, Frederic William Rider and 
Henry Hutchence, Leeds, Yorkshire.—2nd/ February, 1875. 

415. An improved Watcu Protector, Joseph Maclaren, Edinburgh, Mid- 
lothian, N.B. 

423. Improvements in ‘‘TeLL-raALeE” or ReoisTeRInG Clocks, Richard 
Theiler, Canonbury-road, London, and Frederick Higgins, Cornhill, 
London. —4th February, 1875. 

488. An improved process of Removinc Grease in the manufacture of 
TrN-PLaATes or TERNE-PLATES, and improved apparatus in connection 
therewith, Emile Trottier, Heunebout, Morbihan, France. 

490, Improvements in Stoprers for Borries for containing aérated or 
gaseous liquids, and in apparatus employed for bottling such aérated or 
gaseous liquids, Leon Vallet, Liverpool. 

404. Improvements in Patsrers’ Easeis, Peter Jensen, Chancery-lane, 
London. — A communication from Hermann Baumotte, Diisseldorf, 
Germany. 

4i, Improvements in or additions to Scissors, Mary Weldon Daw, 
Parade Tredegarville, Cardiff, Glamorganshire. 

498. Improvements in operating with Inpico in the PruixtinG of CoTTon 
and other fabrics, Thomas Holliday, Huddersfield, Yorkshire.—A com- 
munication from Alexandre Schultz, Paris. 

500, An improved process for ExTrRacTING CopPER, SILVER, and other 
METALLIC CompouNDs from So.utions, and for SEraRATING the METALS, 
George James Snelus, Workington, Cumberland. 

502. Improvements relating to the PREPARATION of FerTILisers, Bernard 
Ackerman, New York, U.S.—10th February, 1875. 

504. Improvements in apparatus for Measurtne the Frow of Liquips, 
Marshall Arthur Wier, Abchurch-lane, London. 

505, A new or improved SELF-ACTING COUNTERBALANCING APPARATUS for 
PorTABLE CRANES, Wilhelm Georg Brunner, Gracechurch-street, 
London, —A communication from Messrs. Schnabel and Henning, Bruch- 
sal, Germany. 

506. Improved mode of and means for Increastnc the ApuEsion of 
Locomotive WHEELS on RalILs, Peter Jensen, Chancery-lane, London.— 
A communication from Emil Biirgin, Basle, Switzerland, 

507. Improvements in WATER-CLOSETS, James Broadfoot, Glasgow, Lanark- 
shire, N.B 

508. Improvements in and connected with Stream Borer and other 
Furnaces, George Reston Wood, Wishaw Ironworks, Lanarkshire, N. B. 

510. Certain improvements in BRERCH-LOADING FirE-aRMs, William Palmer 
Jones, Birmingham. 

512. Improvements in the construction of Lockets, Albert Dumont and 
Eugéne Alfieri, Castle-street East, Oxford-street, London. 

514. Improvements in FLoatinc Docks and Pontoons, and in BLockInG 
or SECURING VesseELs, Josiah Latimer Clark and John Standtield, West- 
minster-chambers, Victoria-street, Westminster.—l1th February, 1875 

515. Improvements in Breakers or Water Casks for Boats, Forbes 
Bowerbank Dignum, Austinfriars, London. 

516. Improvements in Backs and Hanptes for Totter Brusnes, David 
Ritchie Pearson, Kensington, London. 

517. Improvements in Surps for the purpose of PrReEveNTING SEA- 
sickness, William Crawley, Ballymarcanlon, Dundalk, Ireland. 

518. Improvements in the method of and apparatus for Drytne, 
CALCINING, RoasTING, or [NCINERATING SODA-ASH, SULPHATE of Sopa, 
and CarBoNATE of PoTasH and Ores of SutpHur, Copper, Zinc, and 
Leap, and applicable also in the treatment of other salts, ores, and 
substances, Robert Milburn, Hatcham Ironworks, Pomeroy-street, 
New Cross-road, Surrey, and Henry Jackson, Park-square, Leeds, York- 
shire. 

519. Improvements in the manufacture of Trx-pLates, Thomas Terrell, 
Penarth, Cardiff, Glamorganshire. 

520. Improvements in apparatus for Heatinc Warer for Barus or for 
other purposes, Henry Norris Smith, Giasgow, Lanarkshire, N.B. 

521. Improvements in PRopucING LeTrers or other Devices upon GLAss, 
Stephen Joseph James Kelly, Cubitt Town, London. 

522. Improvements in certain Articles of Dress for ladies, Martin os- 
minski, New North-road, London. 

523. Improvements in instruments for Mrasurtnc the Hercuts and 
Distances of Opsects, Thomas Newnham Laslett, Maryon-road, 
Charlton, Kent. 

524. Improvements in the Comprnation of PERPETUAL ALMANACS or 
CALENDARS With PeNcIL-caseEs, PENKNIVEs, and other articles of utility, 
Richard Howland, Folkestone, Kent. 

Improvements in Evectric TeLeGRapus, George Allan and James 

Yallace Brown, Leadenhall-street, London. 

526. Improvements in the production of ORNAMESTAL Designs and in 
ORNAMENTING Scrraces, William Boggett, Lindsey Houses, Chelsea, 
London. 

527. Improvements in apparatus for VENTILATING RatLway and other 
CARRIAGES, ships, buildings, warehouses, and drains, or sewers, Thomas 
Atkins, Tippendell Lodge, St. Albans, Hertfordshire. 

528. Improvements in Musicat Boxes and other similar instruments, 
Louis Weill and Henry Harburg, Hatton-garden, London. — A com- 
munication from Louis Auguste Grosclaude, Geneva, Switzerland.— 
12th February, 1875. 

530. Improvements in Frep-neaters for Borters, William Joseph Tall, 
Frank Alexander Marshall, and Charles Weeding Skinner, Neweastle- 
on-Tyne, Northumberland, 

531. Improvements in the manufacture or production of Gas for Heatine 
or other Purposes, and in the materials and apparatus or means 
employed therein, Joshua Kidd, Dartmouth-street, Westminster. 

532. Improvements in MECHANICAL STokinc Apparatus for STEAM 

BorLer and other Furnaces, James Donald, Glasgow, Lanarkshire, 

N.B 

























533. Improved means of and appliances for Errectinc CoMMUNICATION 
between Passencers and Guarps of Rattway Trays, William Perkins, 
Arlington Lodge, Herne Hill-road, Brixton, Surrey. 

534. Improvements in Revotvers, Lambert Dolne, Rue Janfosse, Liége, 
Belgium. 

535. Improvements in Steam Borers, Carl Pieper, Dresden, Saxony.—.A 
communication from Emil Kaselowsky, Berlin, Prussia. 

536. Improvements in the Permanest Way of Raitways, William Robert 
Lake, Southampton-buildings, London.—A communication from Adolf 
Lazar, Vienna. 

537. Improvements in Sarety VaLves for Borers, and in the means or 
apparatus for detecting the height of the water in the same, Charles 
Stuart, Halifax, Yorkshire. 

538. Improvements in WE 
Lanarkshire, N.B. 

539. Improvements in SteAM Borer Firrrnas, partly applicable to other 
purposes, William Henry Bailey, Albion Works, Salford, Lancashire. 
540. Improvements in the manufacture of Rarpway and other WHEELS, 

William Edwards, Rock-street, Sheffield, Yorkshire. 

541. Improvements in the construction of WHEEL or ROLLER SKATES, 
William Walkington, Leeds, Yorkshire.—13th February, 1875. 

542. A new and improved Rotary EncGine, Edward Kaulbach, Gower- 
street, Bedford-square, London. 

543. Improvements in the method of and apparatus for Currinc-orr 
Steam in the Cyuinpers of SteAM Enaines, John William Shaw, Long- 
wood, Yorkshire. 

544. An improved TreEApDLE Apparatus, Adolphus Clark, Frith-street, 
Soho-square, London.—A communication from Gustavis Davis Dows, 
Boston, Massachusetts, U.S. 

545. A new apparatus for Improvinc the DravGutr of CuimNeys and 
PREVENTING their SMOKING, Charles Hamilton Turner, Great Winchester- 
street, London. 

546. Improvements in WHEELS for PeRAMBULATORS, VELOCIPEDES 
descriptions of carriages or vehicles, Edward Shaw, Manchester. 

547. Improvements in Dog-carts and other two-wheeled conveyances, 
John Osmond, Breakspeare-road, New-cross, Kent. 

548. Improvements in FuLLinc or MILLtinc Macutiynes, John Hesling, 
Leeds, Yorkshire. 

550. Improvements in or in connection with Sprines for Rarrway and 
other CarriaGes and Wacons, George Gordon de Luna Byron, Chancery 
lane, London.—A communication from George Godley, New York, U.S. 

552. Improvements in the construction and manufacture of HANpLEs for 
Rue, Suawt, Parcet, and other Straps, bags, portmanteaus, and for 
other like articles, Isaac Evans, Birmingham. 

553. Improvements in apparatus for CommunicatiINe between PAsseENGERS 
and Drivers of Rat.way Trats, Charles George Shone and Richard 
Walker, Southall, Middlesex. 

554. Improvements in apparatus for Fastentinc Wrinpows, which appa- 
ratus is also applicable for other fastening purposes, Robert AJexander 
Melvill, Essex-road, Islington, London.—15th February, 1875. 

556. An improved machine or apparatus for ‘‘ Rippiina” and Loapine 
Coat or other Miverats, George Parker, poe, Yorkshire. 

557. Improvements in Recerractes mainly app! cable for SHowinG or 
Exursitinc ArTIcLEs for SALE, and in positi for the f 

thgate-road, Hackney, London. 
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‘¢. Improvements in apparatus for facilitating the TransFer or Con- 
Sar of Gran, salt, and bulk substances, William Geedwin, Liver 
pool} ; 





560. Improvements in apparatus for ExerTING PressURE or Power by 
means of Screws, specially applicable to screw presses, Richard 
Olpherts, Ardee, Louth, Ireland. 

661. Improvements in GrinpInG or PrEerarinc Corn or similar sub- 
stances, and reducing the same into flour, and in the machinery or 
apparatus employed therein, John Henry Johnson, Lincoln’s-inn-fields, 
London.—A communication from Oscar Oexle, Augsburg, Bavaria. 

662. A new or improved MaTertaL or Composition for covering steam 
boilers and other places, to prevent the radiation of heat therefrom, 
James Seccombe, Fenchurch-street, London, and Richard Talling, Lost- 
withiel, Cornwall. 

563. Improvements in the production of Ammonta, Alexander Melville 
Clark, Chancery-lane, London. — A communication from Farnham 
Maxwell-Lyte, Paris. 

564. Improved arrangements of Enoine and Borer, with Arr or Gas 
compressing apparatus in combination, John Richardson, Perseverance 
Works, Lincoln, and Charles Julius Ball, New Bridge-street, Black- 
friars, London. 

565. Improvements in Stanps or Apparatus for Hotprne Books, Parers, 
and other articles, and also for adjusting the same, Joseph May Bell, 
Church-street, Greenwich, Kent. 

567. Improvements in the manufacture of Upnortstery and other 
Frinces, and in the apparatus and mechanism used therein, George 
Dixon, York, and John Maddox, Edward Gardner, and Thomas Hughes, 
Bethnal-green, London.—l6th Febrvary, 1875. 

569. Improvements in Motive Power Eyoines, John Thomson King, 
Liverpool.—A communication from George Westinghouse, jun., Pitts- 
burgh, Pennsylvania, U.S, 

573. Improvements in the method or means employed in TreaTING and 
CLARIFYING SEWAGE, or other impure waters, Samuel Hallsworth, 
Armley, near Leeds, Yorkshire, and Richard Bailes, Woodhouse Carr, 
near Leeds, Yorkshire. 

575. Improvements in Pavixa for Roaps, Henry Hensen Hensen, 
Martin’s-lane, Cannon-street, London. 

577. Improvements in Marrresses, Coucues, Seats, Liresvoys, and 
other similar articles, designed to serve for use at sea, and generally 
for preventing loss of life by drowning, Hannah Matilda Cornish, 
Reigate, Surrey.—.A communication from Thomas Cornish, Sandridge, 
Victoria. 

581. Improvements in machinery for Grinpinc and Po.isuine LiTHo- 
GRAPHIC and other SToNEs, James Salmon and William Crosland, Man- 
chester.—17th February, 1875. 9 

583. Improvements in machinery and apparatus applicable to CrrcuLaR- 
LOOPED Fasric Macuines for making fancy hosiery, Nathaniel Marshall, 
Nottingham. 

585. Improvements in the construction of Suips, Thomas Roberts, 
Clerkenwell, London. 

591. Improvements in PrintinG Presses, Dominique Antoine Casalonga, 
Rue des Halles, Paris. —A communication from Jean Baptiste Janiot, 
Rue de Vaugirard, Paris. 

593. Improvements in IRoy or Meta WHEELS, William Arnold, Barnsley, 
Yorkshire. 

595. Improvements in the manufacture of CLips, SLipes, or FasTENINGS 
for Boots, Suors, and other like purposes, John Ward Jones, Holloway, 
London. 

507. Improvements in Fack-sHIELDs for ResviriNc in noxiousatmospheres, 
James Sinclair, Manchester. 

599. Improvements in the PernMANENT Way of RatLways and TrRaMways, 
and paving for the same, James Livesey, Victoria-chambers, West- 
minster. 

601. Improvements in the construction of FrrmMentinc Squares and 
Vats or TrouGus used by brewers, William Cutler, Birmingham.—18th 
February, 1875. 





Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 


571. Improvements in the construction of Rests for Knives, Forks, and 
Spoons, John O'Connell Cave, Weston-super-Mare, Somersetshire. —17th 
February, 1875. 

625. Improvements in Fitterisc and Poriryinc Water, Octavius 
Vaughan Morgan, Kensington, London, and Gustav Robert Moel- 
chaerek, Battersea, Surrey.—20th February, 1875. 

639. Certain improvements in the construction of Lamps for burning 
petroleum and other mineral oils, Henry Price, Mill-street, Crewe, 
Cheshire. —220d February, 1875. 

661. Improvements in the manufacture of NEEDLES, W 
Louisville, Jefferson, Kentucky, U.S8.—23rd February, 1875. 



















iam Trabue, 


Patents on which the Stump Duty of £50 has been Paid 

628. CutrinG Fives, Alexander Horace Brandon, Rue Gaillon, Paris. —2sth 
February, 1 

611. TustLar Fire-bar, &c., Robert Joseph Ellis, Liverpool. — 26th 
February, W872. 

617. TREATING HypRocaRBons, James Young, Kelly, Renfrewshire, N.B. 

2th February, 1872. 

618. Oprarintnc Hyprocarnons from SHALE, &c., James Young, Kelly, 
Renfrewshire, N.B..—28th February, 1872. 

649. STONE-RREAKING Macuines, Henry Rowland Marsden, Leeds, York- 
shire.— lst Merch, 1872. 

705. MALLEABLE Cast IRox, Albert Franklin Andrews, New Haven, 
Connecticut, U.8.—7th March, 1872. 

717. CLeaninc Corroy, William Robert Lake, Southampton-buildings, 

weLondon.—sth March, 1872. 

646. Warnminc Apparatus, Anthony Gapper Southby, New-inn, London.— 
Ist Marek, 1872. 

648. Lamps, George Grainger Tandy, Penge, Surrey, and John Andrews 
Dryden, Battersea, Surrey.—lst Mareh, 1872. 

619. BaLance Cover for Hor Water Jucs, &c., Charles Toft, Gravelly 
Hill, Warwick.—2sth February, 1872. 

635. Saws, Alexander Melville Clark, Chancery-lanc, London. — 20th 
February, 1872 

623. ParntinG Macuine, William Roberts, Bootle, Lancashire. — 20th 
February, 1872. 

637. Sewinc Macuiyes, Daniel Hanna, Belfast, Antrim, Ireland.—29th 
February, 1 

706. TyPr-seTTinG MACHINE 
London.—7th March, 18 

722. Governors for Steam Enorves, William Robert Lake, Southampton- 
buildings, London.—sth March, 1872. 

751. Treatinc Waste Borer Piates, &c., for the manufacture of Gun 
BarRRELS and Natt Rops, William Rosc, Halesowen, Worcestershire.— 
12th Mareh, 1872. 


Patents on which the Stamp Duty of £100 has been Paid 


610. TREATING PaRArFFINE, John Fordred, Blackheath, Kent, and Frederick 
Lambe and Arthur Charles Sterry, Rotherhithe New-road, Surrey.— 
24th February, 1868. 

615. ArtiriciaL Stone, Rudolph Bodmer and John James Bodmer, New- 
port, Monmouthshire, and Louis Rudolph Bodmer, Lansdowne-read, 
Notting-hill, London.—24th February, 1863. 

740. ADJUSTABLE Door HanpbLes, Edward Clifton, Bradford, Yorkshire.— 
4th March, 1868. 

684. DouBLinc-up or Fotpinc CarriaGes and Crarrs, Thomas Trotman, 
High-street, Camden Town, London.—28th February, 1868. 

690. SinkinG and ForMinG WELLS, James Lee Norton, Belle Sauvage-yard, 
London. —29th February, 1868. 































William Robert Lake, Southampton-buildings, 



















Notices of Intention to Proceed with Patents. 
3574. Boots, Snogs, &c., George John Drury, Canterbury.—l7th October, 
187 


74. 

3593. CoupLer for Raitway CarriaGes, John Redgrave and Stephen Red- 
grave, Birmingham.—<A communication from John Dix Mills. 

3594. UmBRELLAS, &c., Edward Parkman, Southampton-buildings, London. 
—A communication from R. 8. Spencer.—19th October, 1874. 

3603. Dyernc Yarns for Warps, John Crawford Munn, Glasgow, N.B. 

3607. TRAINING of Heavy Guns, &c., Hubert Henry Grenfell and Edward 
Newman, Portsmouth. 

3609. ExrkactinG Metats from their Ores, Stephen Henry Emmens, Old 
Jewry, London.-—20th October, 1874. 

3622. Cutters, Charles Mansfield Lloyd, Mornington-crescent, London. 

3625. REGULATING the SuBMERsION of PRopeLters fitted to vessels, Henry 
Wimshurst, Kensington, London, and Edward James Reed, Victoria- 
chambers, Westminster. 

3630. NAILS or Spikes, John Summers, Globe livuweiks, Stalybridge.— 
2st October, 1874. 

3643. Catcu-Hooks, &c., for CourLinc RatLway Venicies, William Stable- 
ford, Railway Carriage Works, Oldbury. 

3645. TREATING Fisu, John Hénck, Fenchurch-street, London. — 22ad 
October, 1874. 

3651. Weavine, William Strang, Glasgow, N.B. 

3655. Potato Diccers, Lewis Augustus Aspinwall, Chancery-lane, London. 

3057. Locks, Felix Jones, Birmingham. 

3660. WooLLen Fasric, Henri ‘Adrien Bonneville, Piccadilly, London.—A 
communication from Victoric Valentin. 

3661. Steam Enoines, &c., William Davis Hooker, St. Julian’s-road, 
Kilburn, and Samuel Graham Browne, Cavendish-road, Kilburn 

3663. ELecrric TeLecrapns, John Muirhead, jun., Stanley Villa, 
Thornton-hill, Wimbledon.—23rd Oetober, 1874. 

3670. Formine Loops or Eyeters upon Wire, Richard Chamberlain and 
Thomas Wagstaff, Manchester.—24th October, 1874. 
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3685. SuutTLEs of Looms, Robert Laycock, Glusburn. 

3688 SHAKING LinEN, &c., Ralph Walker Stewart, Dunfermline, N.B. 

3690. WarminG Raitway Carriaces, &c., William Tice, Worsley. 

2691, Firrinc Movasie Seat Supports on or to Reapinc MACHINES, 
William McIntyre Cranston, Worship-street, Finsbury, London. 

3701. PREVENTING AccIDENTs on Raitways, Harry Footner, Crewe Station, 
Chester. —26th October, 1874. 

3703, PLantina Porators, Lewis Augustus Aspinwall, Chancery-lane, 
London. 

3704. Bronzinc, &c., Paper and other materials, Thomas Leeming and 
Richard Ray, Manchester, Francis Gascoigne Lynde, Hawes. 

37H. Casks, James Slater, ClouNesley-street, London. 

Garments, Olivia P. Flynt, Boston, Suffolk, Massachusetts, 


19. CenTRIFUGAL Pumps, &c., Frederick Arthur Paget, Seymour- 
chambers, London.—A communication from August Christian Nagel 
and Reinhold Hermann Kaemp.—27th October, 1874. 

3730. Feepinc Woor, &c., Philip Charles Evans, Brimscombe Mills, 
iter. —28th October, 1874. 

STRUCTURES, Charles Hodgson, Fleet-street, London. 
Macuinery, John Low and Robert Houston, Kilbirnie, 
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i. 
N.B. 

3739. ConsuMING SMOKE, &c., James Jowett and George Hunter, Leeds. 
3746. EXTINGUISHING Fire, John Stewart Wallace and Edward Tucker 
Belfast.— 20th October, 1874. ‘ 






3759. CENTRIFUGAL MacuINes, William Shears, Bankside, Surrey. 

3760. CasTING CHILLED RoLis, George Taylor and Reuben Farley, West 
Bromwich. —30th October, 1874. ; 

73, ArrgPick1nG Looms for Weavinc, George Frederick Church, Glen- 

m-road, Lower Clapton 

3776. Backs and Hanptes for Brusnes, Sidney Chadwick and Thomas 
William Condron, Cottenham-road, Holloway. —2vd Norewber, 74 

CarTRIDGES, &c., John Henry Johnson, Lincoln’s-inn-fields, London. 

communication from Mare rius Emile Gauthey. 

RoratinG Moutpinc Presses, Frank Ash Yeo, Swansea. - 
November, 1874. 

ae 79. Musica. INSTRUMENT known as the Pyropnone, Alexander Melville 
Clark, Chancery-lane, London.—A communication from Georges Eugene 
Frédéric Kastner.—1l1th November, 1874. : 

3896. CARDING Engines, Robert Hudson, Gildersome. — 12th November, 

1874. 

47. GELATINE and ALBUMEN PnotocraPHic PLates for Printine from 
with lithographic inks, Pierre Auguste Despaquis, Southampton- 
buildings, Chancery-lane, London. 

3956. Kitns, Samuel De la Grange Williams, jun., Birmingham. 
November, 1874. ; 

Sockets for Bouts, &c., William Henry Dowland, Weymouth-strect, 

New Kent-road, Surrey.—18th November, 1874. : 

sepa cine Mac a. Alfred Vincent Newton, Chancery-lane, London. 
—A communication from The Singer Manufacturing Company (In! 
6 aha o \corpo- 
rated).—l9th November, 1874. ’ — ; 
4047. Sream Enoines, &c., Jean Antoine Pene, Paris. — 25th Novembe T, 
1874. 

4352. STEAM Borers, George Weir and James Weir, Glasgow, N.B.—17th 
December, 1874. 

4382. Packie or RENDERING TicHt the SpinpLes of TuRoTTLe VALVES, 
&c., Seymour Allen, Liverpool.—19th Deceiber, 1874. 

75. Sarety Lamps, Edmund Edwards, Southampton-buildings, Chancery- 
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ta lane, London. --A communication from Alfred Bernard Boullenot, sen. 
Sth January, 1875. 

$1. Fasrics, Thomas Butler, Nottingham.—9th Janvary, 1875. 

~ ae NSING CARDING Enoines, Robert Taylor Heape, jun., Roch- 
dale,— 


h January, 1 





—15th January, 1875. 
174. Nurs and Wasuers for Screw Botts, Moses Bayliss and Edwin 
Jones, Wolverhampton.—16th January, 1875. . 
239. EXTINGUISHING Fires, Marshall Hainsworth, [kley.—2lst Jenuary, 
1875. E . 
264. Steam BoILe ., George Allibon, Alexandre Manbré and William 
Asplan Beldam, sbury-street, Strand, London. —23rd January, 1875. 
319. Suips’ Logs, William Francis Reynolds, Nightingale-lane, London 
Docks.—27th January, 1875. 

358. Pr in STEAM Borers, Joseph Stockley, Sunder- 
land. —30th January, 1875. o 

379. Burrons, William Read, Brighton —2ad February, 1875. 

Steam Encines, Adam Scott Cameron, New York, U.S. — 4th 

bruary, 1875. 

436. SHEARING SHEEP, Salustiano Puente, Pelham-street, South Ken- 
sington, London.—5th February, 1875. 

452. Reeps for Harmoniums, &c., Hyacinthe Gabriel Gouverneur, Steb- 
bington-street, London. 

453. Reeps for Harmoniums, &c., Hyacinthe Gabriel Gouverneur, Steb- 
bington-street, London. 

456. SMELTING Ores and Metats, Archibald Ure, Glasgow, N.B.—6th 
February, 1875. 

468. Lamps, Thomas Martin, Box Grove, Guildford. —8th Febrvary, 1875. 

479. SteaMING Printep Fasrics, Honoré Francois Adolphe Cordillot, 
Sepouchoff, near Moscow, Russia, and William Mather, Salford.—9th 
February, 1875. 

= Stoppers for Botries, &c., Léon Vallet, Liverpool.—10(h February, 
875. ‘ 

508. Furnaces, George Reston Wood, Wishaw Ironworks, Lanark, N.B.— 
llth February, 1875. 

516. Backs and Hanptes for Toitet Brusnes, David Ritchie Pearson, 
Kensington, London.—12th February, 1875. 

531. Gas, Joshua Kidd, Dartmouth-strect, Westminster.—13th February, 
1875 

560. Exertinc Pressure or Power by means of Screws, Richard 
Olpherts, Ardee, Louth, Ireland.—16th February, 1875. 

571. Rests for Knives, &c., John O'Connell Cave, Weston-super-Mare.— 
Lith February, 1875. 

639. Lamps, Henry Price, Mill-street, Crewe.—22ad February, 1875. 































All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such applications 
at the office of the Commissioners of Patents within twenty-one days of 
its date. 
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*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 1s. must be 
remitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty's Patent-office, South- 
ampton-buildings, Chancery-lane, London. 


ABSTRACTS OF SPECIFICATIONS. 


2811. RecisteriInc anv CLASSIFYING THE FARES OF PASSENGERS, G. 
Haseltine, Southampton-buildings, London.—A communication Jrom B. 
Chesterman, Philadelphia, U.S8.—-Dated lath August, 1874. 

This invention consists in the arrangement of two or more counting 
registers in one case ; as many registers being used as are necessary to 
record and classify the various amounts received as fares from passengers. 
An alarm bell is sounded every time the register is operated. The case 
containing the mechanism is so made as to prevent the car conductor or 
the receiving agent from tampering with the counting registers, thereby 
securing an accurate return of all the fares received. 

2855. METALLIC AND OTHER Boxes, D. Leonardt and H. Hewitt, Birming- 
ham,—Dated 19th August, 1874. 

This invention consists in making boxes having by preference the 
general figure of a book in the following manner ; also in fastening the 
jointed lids of the boxes and providing means for exhibiting a sample of 
the articles contained in the boxes. The body or sides of the box are 
made from a strip of sheet metal bent into an oblong figure, the meeting 
ends of the strip being clinched together, and the bottom and lid are 
made from other pieces of sheet metal. The bottom is fastened to the 
body by closing its edges upon a projecting rim or flange on the body, and 
the lid is jointed to the body by knuckles made froim the body and lid. 
The convex back of the book-shaped box is formed by a sliding belt, 
hooks, or catches, on which take into or engage with similar hooks or 
catches on the lid, and thereby fasten the said lid. The sliding bolt may 
carry a sample of the articles held in the box. These boxes may be made 
partly or wholly of paper or other rigid material instead of metal. 














2943. Domestic Fire-EscaPe, R. F. Flood, Maidstone.—Dated 28th August, 
1874 


‘% 

According to this invention a sheave suspended from a wall-hook out- 
side the window of a building has passing round it a chain or rope, one 
end of which passes down to the ground while the other end is attached 
to a framing carrying three pulleys over which the first-named end of the 
chain is made to pass in a serpentine direction, so that if a person is sus- 
pended to the said framing he will be lowered gently to the ground by 
reason of the resistance offered to the descent of the framing by the ser- 
pentine motion of the chain over its pulleys. A brake lever and pall are 
provided for regulating the speed of descent and for stopping the descent 
at any point. 

3121. CLEANING GRAIN AxD Seeps, J. W. Throop, Syracuse, U.S.—A 
communication Jrom G. B. Throop, Syracuse, U.S.—Dated Lith September, 
1874. 

This invention relates to improvements in grain cleaning, smut, and 
analogous machines, in which cylindrical brushes are used. The improve- 
ments consist, First, in contracting the perforated case within which the 
brush revolves according to the wear of the brush, by the removal 
successively of a series of concentric rings and the overlapping of the two 
ends of the perforated case, or an equivalent device ; Secondly, in a solid 
brush formed around the entire cylinder without open spaces therein : 
Thirdly, in disconnecting a lower fan chamber from the cleaning 
chamber, and placing it in communication with the annular space 
between the inner perforated and the outer solid case by openings in the 
lower case head, the fan being mounted on the central or brush shaft, and 
its blades being so feathered as to send an auxiliary blast upward through 
the aforesaid annular space in aid of the ordinary exhaust fan above 
Fourthly, in a grain spout so set in the lower case-head as to convey the 
grain off from the current through the annular passage. 

3339. TreatTiIxG Low-cLass AND OTHER ORES FOR OBTAINING COPPER 
AND SILVER THEREFROM, 7. Clarke, Walimalow, Chester.—Dated 30th 
September, UST. 

This provisional specification describes an improved method of treating 
low-class and other ores for obtaining copper and silver therefrom, by 
effecting a more perfect chioridisation of the ores than has hitherto been 
practicable, and by other means as detailed therein. 

454. Breecn-Loapinc Fine-aras, L. 0. Thayer, Montreal. 
February, 1875. 

First, to provide an arm in which the hammer, cock, or other appliance 
for operating the needle striking the cartridge, and igniting it, is con- 
tained within the wooden walls of the gun, and consequently protected 
againstaccident; Secondly, in working the needle by means of a flat V-spring, 
inserted instead of a spiral spring, easily removed and replaced by the 
hand alone; Thirdly, in the greater simplicity of construction, the 
V-mainspring serving the purposes of a mainspring and spiral spring 
Fourthly, in the fact that (the exploded cartridge having been rejected 
and a new one inserted) the forward action of the bolt sends it home, 
carrying with it the extractor; Fifthly, in the use of a frame, having 
attached to it the mainspring, tumbler, trigger, trigger spring, and 
trigger guard ; Sixthly, in providing an arm in which the greater part of 
the working pieces of the gun are removed by the unfixing of one screw 
461. Axtes ror Ramway Cars anp Carriaces, 8. L. Harrison, Sen 

Francisco.—Dated 6th Febrvary, 1875. 

The said invention relates to certain improvements in that class of 
axles known as compensating axles in contradistinction to divided axles, 
and is so constructed as to allow one wheel to move faster or slower than 
another upon the same axle for the purpose of turning curves. These 
improvements consist mainly in forming two supports or journ us upon 
the axle, one near the end and one near the middle, and upon these a 
sleeve turns. This sleeve has one wheel secured to it and the other wheel 
is secured to the main axle. 

484. Fitiixe Borties, G. Haseltine, Southampton-lnildings, Lonion.—A 

Bralford, Bostoa, and G. H. Ferry, New 

_—Dated 9th Febrvara, W875 

The said invention consists in a series of measuring receptacles con- 
nected with the supply reservoir, and provided with valves that control 
their inlet and outlet passages ; each receptacle is provided with a central 
passage or tunnel extending vertically through it, and each receptacle is 
of the exact capacity of the bottle to be filled, a number of bottles corre- 
sponding to that of the receptacles being brought up in a box or carrier, 
so as to cause the neck of each bottle to fit snugly into the bottom of its 
tunnel a short distance below the junction of the outlet passage there- 
with, the tunnels also serving as conductors for the corks, whic h after the 
bottles are filled are pressed down into their necks by the simultaneous 
descent of a series of plungers connected together to perform the opera- 
tion of corking. 

485. Rock DriLiine 
London. —A communication 
Phelps, Springpield.—Daeed 19th February, 1875 ‘ 

This invention consists, First, in placing the packing within a groove 
extending around the interior of the cylinder; also in securing the 
sections of the cylinder together by bolts or otherwise, and in forming 
shoulders at the ends of the sections; also in a channel or channels 
extending from each end of the sectional cylinder to the packing ; also in 
a novel construction and arrangement of the valve and ports of a rock 
drill engine; also in a piston having a long bearing surface; also in 
providing the valve of a rock drill engine with an elastic or spring arm ; 
also in placing the action of the drill at all times under the complete 
control of the operator in a more simple and effective manner than 
heretofore ; also in providing elastic buffers outside the cylinder; and 
also in interposing an elastic washer or spring between a projection or 
shoulder on the feed screw and the plate by which its rear end is sup- 
ported. 

489. Horsesnor axp oTner Natts, J. R 
10th Febrvary, 1875. 

This invention consists in making horseshoe and other nails from 
improved nail-plates that are provided with parallel ridges on one or both 
sides produced by hot rolling, between which ridges is produced by cold 
rolling a groove midway between the ridges of a sectional shape equal to 
a pair of finished nails laid point to point. From this improved nail- 
plate the nails are made by punching only without any other manipula- 
tion, save the stamping or pressing of the head if ridges are used on both 
sides of the nail plate. 

2419. Renperine Fatty Supstances AND ANIMAL MatTer, IV” 
Southampton-huildings, London —A communication trom H. & 
New York.—Dated 9th July, 1874 

The said invention relates toa method of and apparatus for rendering 
fatty substances and animal matter, which apparatus is adapted by 
means of the peculiar construction, combination, and arrangement of its 
parts to employ advantageously steam and hot air in combination with 
each other, that is to say, the main feature of the said invention is the 
employment of steam and hot air in combination and produced by inde- 
pendent means, so that one can be regulated without aftecting the other. 
2788. FasTeNtncs FOR JEWELLERY AND Dress, J. Richards, Birmingham. 

—Dated 13th August, 1874. 

This invention consists in connecting together and disconnecting the 
parts of solitaires, sleeve links, studs, and other like fastenings composed of 
two studs, buttons, or heads, by providing the shank on the front part with 
across bar key, and providing the tubular stem of the back part with recesses 
inte which the cross bar or key on the front part is pressed by a spring 
(situated in the interior of the back part) when the said shank has been 
pressed home and rotated through a quadrant, the disconnecting of the 
two parts being effected by pressing inwards the front part so as to remove 
its cross bar or key from the recesses in the back part and turning it 
through « quadrant. 

2790. Gerrinc Coat, &c., G. Huntriss, 
Wombrvell.— Dated 13th August, 1874 

Mounted longitudinally or transve 
bar and outer cutter bar or bars combining a rotary and lateral or circular 
motion of the outer bar with a longitudinal or kward motion of the 
frame containing the cutter bar. The motive power for driving the 
machinery is on the framing, which is mounted on wheels to travel on 
tramway. 

2791. Exrractina SoLtuBLe Matters From Woon, P. Chenaillier, Paris 
—Dated 13th Auguat, 1874. 

A series of cylinders is employed oscillating on a transverse axis; cach 
cylinder has a perforated double bottom from which extends a tube open 
at top and larger at bottom than at its upper part ; a pipe is provided for 
conveying steam under the double bottom. 

2792. Fire-crates, G. Caton, Rochdale.-—Dated 13th August, 1874 

On the top of the grate over the fire there is a hollow hot hearth having 
in it a number of chambers with perforations for pans or kettles, or it 
may be made plain if required. The smoke from the fire passes through 
passages to a flue in which there isa valve for regulating the draught 
and between the fire and smoke passages there are smnall openings or 
perforations for enabling the smoke to be consumed to a great extent 
Through the fire there isa series of tubes connected to any part of the 
hot hearth, or toa hollow back plate which is also connected to the hot 
hearth, and these tubes continually supply heated air to the hot hearth, 
from which it is conducted by tubes or pipes to any apartment or place 
desired, there being valves or regulators for regulating the heat, and 
either from the ordinary chimney or at any place leading into the room 
there is a ventilator for the admission of air, The hot hearth may have 
on it a portable oven, and may also be used for heating air to be employed 
as motive power, or for any other purpose. 

2793. Furnaces or Boers, 7. Cass, Little Bolton.—Dated 13th August, 
1s74. 

This invention consists in arranging and constructing the fire-bars so 
that they shall have a continuous travelling motion on each side of the 
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fire. Each bar is nearly a-half moon shape, somewhat smaller than half 
the width of the flue, and has in ita number of air spaces, and at the 
bottom of each bar there are tecth which, when all the bars are in their 
places, form a continuous rack, into which is geared a pinion to which a 
slow revolving motion is given. The bars when together appear like a 
horizontal apron, and when the pinion revolves the chain of bars on one 
side travel horizontally in one direction, and those on the other side in 
the reverse direction, and so on continuously. The peculiar shape of the 
bars enables the ends of the apron to be of a semicircular shape, so that 
the apron can travel at each end as upon acentre; when the bars are 
turning round this centre at the bridge end of the fire, the changing of 
the position of the bars breaks up and shakes the fire. The fuel is fed on 
one side from a hopper having a sliding door, which can be raised more 
or less as required, and at the other side there is a hinged chambered 
door which can be opened when required, but is to be held by a latch 
when the bars are travelling, and at the side of the chambered door there 
is a small hinged door or tlap through which the asl , there being 
below the chambered door a fixed plate above the bars which prevents the 
ashes from travelling onwards and guides them to the smal! hinged door. 
The segmental curves of the bars have recesses and projectic so that 
they interlock each other, at the same time «allowing freedoim for chang- 
ing their positions as they turn at the ends of the furnac 
2794. Castors, 7. Terrell, Penarth. —Dated Vth August, 1874 

This invention consists in constructing the castor of a large ball or 
sphere inclosed in a socket with smaller balls set loose between the large 
ball and the socket. The castor is applied to the furniture by means of a 
screw or screws as ordinarily The advantages obtained by constructing 
the castor thus, are that there is reduced friction and consequently greater 
ease in moving and a reduced liability to get out of order, and also a 
lessening of the cost 


2697. Tars axnp Vatves, St. J. F. Jones, Wovrcester.—Date! Uith Auguet, 
1874 


1€8 CACALK 


hs, 


This invention consists informing a lock tap or valve, more especially 
applicable for gas fittings, but which may be applied for regulating the 
flow of other fluids. 


2798. PREVENTING INcRUSTATION OF Bot! ERS, J. Y. Betts, Coventry.—Dated 
13th August, IS74. 

This invention relates to the treatment of feed-water before it is 
supplied to the steam boiler, the object being to retain in solution the 
earthy matters which the feed-water may contain, or prevent the forma 
tion of a hard calcareous deposit within the boiler 


inventor then treats the water, before it is purmped into 














hydrochloric acid in such proportions as will serve to « 
bonate into muriate of lime 
2800. Avromatic Coveter ano Buerrer, F. J. ¢ L | 
A¢ cotion trom O. Pooles, Busialo, US.—Deted ith Auguet, 
isv4 
The features of novelty which constitute this i 
automatic coupler and buffer of two hooks, which be 
pushed together grapple and remain fast, but | ! 
chain attached to the same uncouple. It acts as its 
saving any others on a goods wagon, but for a yu 
regular two buffers are required, which by being 1 when the 
cars are coupled holds them quite fast and stead) ! strain they 
require room for play which assists the engine to start 
2804. TreatMest or Ors aNd Fatry SuBsTA WS HI 
Fins -place, London, and J. AL 1 ( 
Dated Vth August, 1874 
The oleaginous liquid is extracted from the raw material by steam and 
passed through a series of strainers in a succession of tanks, whence it is 
taken toa machine, consisting of two chambers superpes one another, 


in which the ultimate process of purification is ] 
by the creation of a vacuum 
2805. Hypraviic Bott Makino Ma 
Dated 15th Avaust, 1874 

The novelty of this invention « 
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2806. Stationary Capinets, J. C.J IFS R treet JF 
Dated Vath A rust, 

A recess is formed at the back of the cabinet or article to receive a 
letter box and a screw, a plate, and springs are ] ed f copying 
purposes, and for pushing up the letter book rhere is also a receptack 
for water well and brush 
2808. Arriat Navieation, 7. Moy, F ngdon-street.—Datet 14th Avguat 

lsv4 

These are improvements in the apparatus described in patent No 
3248, 1871. The angles of the acroplanes may be altered as required by 


placing the whole machine at such an angle to the 
obtain an equivalent effect to that produced by 

centre of gravity of the machine is adapted to cause the hir 
thereof to bear up acertain proportion of the whole wei 
of the air en the under side of the fixed aeroplanes, the 
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angle of the machine as the speed increases, and the vertical pe 
alters the angles of the moving acroplanes correspondingly 
2809. CircuLark Loorep Fapric Macnines, N. Marshall, Nottinghan.— 


Dated lath August, Usv4 
The inventor employs two modifications of apparatus. The First, 
applied to plain circular machines, consists of two or more thread guides, 
which alternately or successively present their threads to the lo 
and needles, the previous threads being severed by cutting apparatus 








directly the succeeding thread is secured in the needles the Second 
modification consistsof similar apparatus applied to circular ma 
chines, making ribbed fabrics, and has in «addition two slidin 
plates, moving in opposite directions between the faces of thes 


plates ; the succeeding thread is twisted with the previous thread before 

such thread is severed ; there is also a dipping lever to form a slack in 

the previous thread, while it is twisted with the next succeeding thread 

Svupptyinec Fvet to Furnaces, 7. Henderson, Lives 
lath Auguat, 1874. 

In constructing the bottom plate of the fan boxes in two parts or 
sections. In driving the fans by extending the pinions into the concave 
or hollow part of said fans. In placing the driving shaft of the apparatus 
immediately above the fan boxes ’ swing plate 


—Daterdt 


pool 


In the employment of 
or plates, forming either the front or back, or both the front and back of 
the crusher box for crushing and feeding the coals. In driving an upright 
crusher by means of a shaft extending through the fan boxes, which 
shaft gears intoa horizontal driving shaft placed below the fan boxes 
In providing the interior of the crusher box and exterior of the crusher 
with horizontal cutting blades, which are so formed and arranged that 
the blades or cutters on the exterior of the crusher work between the 
blades or cutters on the interior of the crusher box 
2813. Printinc Hostery Goons, R&R. Weldon, Notlingha 
Auguat, 74 
Each stocking is stretched on a zine shape, and then placed between 
two stencil plates in a folding frame, moving on a hinge in the centre of a 
bed, each side of which consists of a convex surface, forming part of a 
eylinder lhe folding frame, cuclosing the stocking, is held down on one 
f the convex surfaces, and colour or dye brushed on to the stocking 
through the slits in the upper stencil plat The frame is then moved on 
its hinge,and held down on the other convex surface, and colour or dye 
brushed on to the stocking through the slits in the other stencil plate a 
perfectly even and continuous stripe all round the stocking being thus 
obtained 
2814. Sream Borier 
Lith Augest, WT4 
This invention has for its object to economise fuel and prevent smoke 
in steam boiler and otber furnaces, and it consists in constructing or 
arranging the furnace and parts connected therewith, so that the air for 
combustion is supplied by a fan, pump, or other forcing apparatus to the 
lower part of a column of fuel, whilst the fire gases or gaseous products of 
combustion can pass off from the bottom or lower part of such column 
2815. TREATING METALS AND THEIR ALLOYS, AND GAs FoR ILLUMINATING, 
W. H. Sith, Edgheston.—Dated loth August, 874 
The inventur uses wood naphtha, hydrocarbon, hydrochloric acid, nitrous 
acid, nitricacid, and iodine ina fluid state, and the gases and vapours result 
ing from any or allof the above liquid matters, carburetted hydrogen or coal 
yas, nitrogen gas, and atmosphericairin such proportions as may be required, 
combined or uncombined. In carrying out the improvements each of the 
before-named fluids are placed in separate vessels or chambers ; the con 
tents of these respective chambers are capable of being conducted, and are 
conducted, together or separately, into a passage, through which a current 
of atmospheric air, gas, or vapour is caused to flow, so that the atmo 
spheric air, gas, or vapour alone, or combined with any or all of thes 
liquids, gases, or vapours, may be conducted in any required proportions 
to the cupolas, furnace, converter, or other suitable vessel containing the 
metal or metals to be acted upon, or to a receiver or gasometer for further 
use, or when required for illuminating and heating puposes. The 
principle adopted and the apparatns used for effecting the above are the 
same, or similar, to that well known for making ether sprays or other air 
spray jets. The gases or vapours as described in specification of letters 
patent granted to the inventor and J. T. Kirkwood, dated 18th February, 
1874, may be used and applied to operate in like manner on the metals 
above mentioned, and their alloys. 
2816. Reveasive INcots rrom 
Lith August, IST4 
The chief object of this invention is to prevent injury to ingot moulds 
by reason of their being tripped and knocked to disengage the cast ingots 
therefrom. In carrying out this object the inventor proposes tu force out 
the ingots by the aid of a hydraulic or other press 
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2817. Springs ror RarLway Aanp oTHER CARRIAGES, G. G. de L. Byron, 
New York.—A communication from G. Godley, New York.—Dated ith 
August, 1874. 

This consists, First, of a carriage spring having in combination spiral 
springs of different length» and different sizes of spiral ; Secondly, of a 
partitioned case with top and bottom followers, having hollow nipples or 
thimbles to receive the springs ; Thirdly, connecting and locking plates 
of springs by choutdecel sleeve and locking projections ; Fourthly, the 
combination with a plate and shouldered socket of another plate with 
notches and rabbets, a removable sleeve being provided with locking pro- 
jections or teeth, and springs interposed between the plates. 

2818. Sewinc Macuines, 7. Beecroft, Leeds.—Dated 15th August, S74. 

Needle bar dispensed with and a reciprocating arm employed instead, 
and a straight needle capable of passing through the work without lateral 
movement. Motion is preferably given to needle arm from eccentric on 
shaft under table. The thread is tightened every stitch by being carricd 
by an eye on projection of needle arm. 

2820. Heatine ny Hor Water, A. Strugnell, Bethnal Green.—Dated 15th 
August, 1874. 

This invention consists in employing a very thin lamina of heated 
water placed in a metallic cell or receptacle construeted in a cylindrical 
or other suitable form, so as to possess a very large extent of radiating 
surface. The quantity of water las very small as compared with the 
extent of surface to be heated, great economy in the consumption of fuel 
> effected, whilst the apparatus can be put into action in a very short 

ime. 

2821. Licur Gases anp Ixrcatine Batoons, 1. Baggs, High Holborn.— 
Dated Lith August, 1874. 

This invention consists, First, in the manufacture of light gases for the 
inflation of balloons, such gases being hydrogen gas obtained by the 
action of hydrochloric acid or sulphuric acid upon zine ; or the light 
gases produced by the combustion of wood, straw, or other materials, 
and in machinery and apparatus employed for such purposes ; and 
Secondly, in machinery and apparatus consisting of wings and a tail, 
which can be placed at different angles and in different positions, sv as to 
direct and control the movements of the balloon. 

2822. Cement, @. I. Forbes, Broughton,—Dated loth Auguat, 1874. 

The present invention is an improvement upon the invention for which 
the inventor made application for letters patent July 7th, a.p. 1874, No. 
2874. According to the said former invention the inventor intimately 
combined coke or its equivalent with chalk and clay with or without 
tar, for the purpose of manufacturing cement. According to his present 
invention the inventor intimately combines coke or coke breeze or an 
equivalent of the same, or coal or coal dust with chalk or limestone or 
quicklime, with or without tar, for the purpose of manufacturing 
coment, 

2823. Treating Woven Fanrics, A. Clark, Chancery-lane.—A communi- 
cation trom Viguet Fréves, Luons.—Dated 15th August 1874. 

This invention relates to methods of gathering up or fulling woven 
fabrics so as to form designs, by the nid of threads, cords, or bands, 
independent of the fabric, which is afterwards steamed to render the 
fulling perinanent and also elastic. 

2824. Cocks on Vatves, S. H. Johnson, Stratford, Essex.—Dated 5th 
Auyuat, S74. 

The improved cock consists of a tube through which the fluid passes, 
which tube is stopped with an internal diaphragm, at each side of which 
in the tube are ports or passages through which the fluid can pass from 
the interior to the exterior of the tube. Upon the tube and concentric 
therewith is a cylindrical sliding jacket or casing packed at each end so 
as to prevent the passage of the fluid between the ends of the cylindrical 
casing and the tube, 

2825. Evavonatine Cane Juice, W. B. Bapeut, Southiick-street, Hyde 
Pork.—Dated Lith Avguat, 1874. 

\ metal case is employed in which a partial vacuum is maintained. 
Within the case are a series of trays, one over the other, and inclined in 
opposite directions. The juice is supplied to the uppermost tray and 
tlows down from tray to tray until it reaches the bottom, Heated air is 
supplied to the casing. The heated air drawn from the casing is em- 
ployed to heat a drum revolving in a pan and taking up upon its surface 
the liquid to be evaporated. 

2826. Exrressine Juice rrom Sugar Cane anxp Beetroot, W. B. 
Expeut, Southirick-street, Hyde Park.— Dated loth Augquat, 874, 

This provisional specification describes employing an hydraulic press, 
and on the table of the press is placed a strong metallic vessel, its sides 
are perforated with small holes, and it is open at the top and bottom. 
This vessel is lined with woollen cloth or other suitable material, and the 
sugarcane or beetroot having been first reduced to pulp is introduced 
inte it by meaus of a feed trough. The pulp is divided into thin layers 
by trays or partitions of wicker work or other suitable material, or by 
mats inserted at intervals into the pressing vessel in order that the fluid 
may find a ready escape, 








2827. BrickMAKING AND Pressinc Macuines, T. C. Foureett, Leeds.— 
Dated With Auguat, 1874. 

This invention relates chiefly to machines for making bricks of dry or 
portly dry clay, shale, or brick earth, and has reference partly to im- 
provements in brick-making machines, for which letters patent were 
granted bearing date sth December, 1873, No. 4045, and partly to 
other machines for making and pressing bricks, and consists,-— First, in 
constructing and applying a gauge to the feed hopper. Secondly, in con- 
structing and applying a spring bed or bearing for the rammer to bear 
upon. Thirdly, in constructing and applying a cam or cam-grooved-boss 
for turning the mould table intermittently. Fourthly, in applying a 
hopper to direct the material tothe moulds in the mould table. Fifthly, 
in applying a “pug mill” to a pressing machine to supply plastic 
material to the press. 

2828. Liguip Measure, W. Payne, Wiveliscombe.—Dated ith August, 
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The improved measure in form is somewhat like an ordinary water 
can ; the spout is tapered and is made with a groove for the passage of 
air. The measure is also provided with a guard to prevent the frothing 
over and otherwise wasting of the contents. 

2829. Preemanent Way or Rattways, W. Seaton, Salisbury-atreet, 
Strand, London. Dated Vith Auguat, 74. 

Instead of employing the saddle-rail of the section heretofore used, and 
mounting it ona longitudinal balk of triangular section, extending from 
the inner pn under the head of the rail down to the road formation or 
lallast, and spiking or bolting the rails diagonally, the inventor prolongs 
each side of the rail, and forms a flange horizontally on each side, which 
flanges are punched with holes, and the longitudinal timber balks or 
sleepers are correspondingly bored to receive the screwed bolts or spikes 
vertically, and these longitudinals are framed together by timber 
transoms or cross ties. The rails are carried and bed upon arrises of 
timber of a triangular section, which in turn rest upon the longitudinal 
balks; and at and under the joints or joinings, a triangular sectioned 
dowel of hard wood or of iron is inserted between the ends of the 
triangular timber arrises, ametal plate being inserted under the rail ends 
and dowel, having holes therein through which the vertical bolts or spikes 
pass, and secure the rails with their arrises, and the longitudinal Balk, 
and the transverse ties or transoms wherever they come, 

2830. Exrincuisnine Fire, D. Halmsha, Halifax, -Dated Vith August, 
1s74 

This consists in applying jets, and by preference rose jets, to the per 
forated pipes, which are fixed under the ceiling around or otherwise in 
the 100ms for conducting and ejecting the water, the said jets being so 
arranged as to play or throw one jet against another and spread the 
water, 

2831. Pins or Broocnes, &c., F. Schroeder, Bartlett’s-buildings, London. 
Dated Vith Augquat, 74. 

The object of the invention is to prevent brooches and such like articles 
from being lost by the unlocking of the pins thereof, and also to prevent 
seratching or other injury by the pointed ends of the pins of such articles 
when in use. For this purpose the point end of the pin is locked by 
being received into a recess or chamber, which is supported with capa- 
bility of turning on an axis of motion, and is held in position for locking 
the end of tle pin by spring pressure. This axis of the locking mean is 
so placed that the point end of the pin passes beyond it, and that a bear- 
ing on the pin is obtained on each side of such axis, and consequently 
the pin is securely held from releasing itself, and yet by simply acting on 
this locking means by the finger, it is readily turned on its axis, and the 
point of the pin is readily released. Points or projections to the locking 
means acting on the garment aid its holding. 

2832. Sewine Macnines, @. Haseltine, Southampton-buildings, London.— 
A communication Jrom 8. Haln, Vienna, and C. Pieper, Dresden. —Dated 
17th Auquat, 1874. 

This invention relates to sewing, hemming, bordering, creasing, or 
plaiting, as the circumstances may demand. The said invention may be 
used to sew, hem, border, crease, or plait all wo.en fabrics, trimmings, 
Teather, or imitations of the same. He terms it a running stitch and 
multiplex sewing machine, 

2833. Non-conpuctina Materiats, J. C. Peacock, Firsbury Park-road.— 
Dated Vith Auguat, 1874. 

This invention mainly consists in taking the substance known in the 
cork trade as cork soot or sweepings, or cork-soot made from cork-waste, 
and by preference applying it when used for ice-safes, butter and milk 
coolers, and so forth alone, but when heat is to be retained as in the case 
of ovens, boilers, and such like, or excluded as in the case of fire-proof 
safes, and such like, then with the cork soot, in suitable proportions, is 
mixed a non-combustible non-conductor, such as lime, Portland cement, 
or the last solid products of combustion, or the ashes of such substance 








as wood, coal, coke, and such like materials. When the non-conductor is 

required in the form of a solid substance or mortar for coating steam 

boilers and such like, then the above mixture should have a suitable pro- 
portion of either lime, plaster of Paris. d or other cement, and 
should be mixed with water. 

2834. Braces anp Susrenpers, H. F. Snow, Southampton-huildings, 
London.—A communication from B. J. Greely, Boston, U.S.—Datet 
ith August, 1874. 

The feature of novelty of this invention ists in the bination of 
the safety pin with a suspender strap, thus producing suspenders which 
can readily be attached to and detached from one or more waistbands of 
ladies’ skirts or for gentlemen's braces. 


2835. Sewine Macuines, A. M. Clark, Chancery-lane, London.—A com- 
munication from J. Hayesand kL, W. Lathrop, New York.—Dated lith 
Auguat, 1874, 

The features of improvement are, First, the combination of an oscillating 
shuttle carrier and an oscillating and reciprocating looper so arranged in 
relation with each other that the looper lifts and holds the shuttle for the 
ogee of the thread, and also serves as a race for the shuttle. ae 
the relative arrangement of the shuttle carrier, needle, and driving shaft, 
whereby the carrier is geared to the shaft bya crank onitsend. Thirdly, 
the relative arrangement of the needle arm, driving cam, and mechanism 
for working the looper, whereby the latter is operated by the same cam 
which operates the needle. 

2836. Ixpta-runper Tine, F. Bird, Great Castle-strect, London. - Dated 
17th August, 1874. 

The tire is made of an inner thickness of hard vulcanised rubber, such 
as junction rubber, and an outer thickness of ordinary soft vulcanised 
rubber ; the two thicknesses are vulcanised together and secured to the 
wheel by bolts embedded in the hard rubber, the latterretaining its posi- 
tion without the aid of side flanges. 


2897. Cuains on Cases, H. Handyside, Saint John’s Wood, London.— Dated 
18th Auguat, 1874. 

This invention relates to an improved method of manufacturing the 
steel links of chains and cables, and consists in forming the steel length 
or piece of which each link is composed with a flat bevelled or tapered 
surface extending to any desired distance from each end, so that on bend- 
ing the said length or piece thus formed into the shape of the link 
required its flat tapered or bevelled surfaces will overlap and be in contact 
with each other, and whilst in this position are brared or otherwise 
cemented together. 

2838. Brakes ror Carts, &c., J. M. Houghton, Edgbaston.—Dated 18th 
Augquat, 1874. 

This invention consists in so constructing brakes for carts and other 
vehicles that they shall be worked or put into action by the movement of 
the horse, instead of by the driver or attendant. This is effected by con- 
necting, by preference, that part of the harness called the “ breeching,” 
with sliding rods under the rods under the shafts of the cart, the slidin, 
rods being connected with a cross-bar, carrying brake blocks situate 
near the tires of the wheels. When the horse ‘* squats" or backs in de- 
scending a hill he carries back the sliding rods, and the latter put the 
brake into action. On arriving at level ground the pressure being re- 
moved from the sliding rods, a spring acting on the cross-bar removes 
the brake-blocks out of action. By means of hooks or other fastenings 
on the shafts, the sliding-rods are prevented from advancing to put on 
the brake when it is wished to back the horse. 

2839. Manuracturine AND SecuRING Ripaine To Roors, G. F. L. Meakin, 
Martin's-lane, Cannon-street, London.—Dated 18th Auguat, 1874. 

The novelty of this invention consists, First, in forming a vove in 
both ridge-piece and roll for the insertion of a piece of hard w or other 
substance partly in one and partly in the other for fixing the roll to the 
ridge-piece. Secondly, in forming a roll or capping of a T shape and in- 
serting it into a groove in the ridge-piece ; anc Thirdly, in forming a 
double groove in the roll for the insertion partly of a piece of hard wood 
or other substance for fixing same to the ridge-piece and partly for the 
insertion of the turned up ends of the flyers. 

2840. SmoorHine, PoLisHinG, AND FLuTING Iron, A. H. Cramp, Brixton. 
—Dated 18th Auguat, 1874. 

The nature of this said invention consists chiefly in securing on a re- 
versible smoothing and polishing iron a detachable fluting-plate, whose 
face is one snap grooved on its surface, and in forming the polished 
face tapering or inclined from the central position forward or backward, 
so as to leave a central ridge extending entirely across the plate. 

2842. Stram Gavar-cocks, J. C. Mewrburn, Fleet-atreet, London.—A com- 
munication Jrom T. A, Weston, Ridgewood, New Jersey.—Dated 18th 
Auguat, 1874. 

This provisional specification describes making cocks with a scroll cam 
or screw thread on the stem, and with a box sleeve chamber or cap which 
covers the «nd of the stem and is provided with a corresponding scroll or 
alug to take into or against the scroll on the stem. The box has a 
weighted handle rigidly attached to it, by means of which the cock is 
opened and closed. The nozzle or outlet from the cock is in the box, and 
has one or more transverse pins to divide the current of steam or water 
and direct it in a close column from the nozzle. 

2843. VentiLatine Beps anp Covcnes, E. L. Roberts, Plainfield, New 
Jeraey.— Dated 18th Auquat, 1874. 

A flue is provided contiguous to the pillows or head rest ; in the flue 
an exhaust or ascending current is maintained. A register or damper 
regulates the current of atmosphere constantly drawn away from around 
the person's head. A movable hood is applied nearly horizontal over the 
persons and just above the mouth to confine the exhalations especially 
in sickness. The improvement promotes health by insuring a supply of 
fresh air, aids the recovery of the sick, prevents the spread of contagion, 
and is available in sleeping apartments, hospitals, or ships and vessels, 
and with sleeping cars and couches. 

2844. IRox-cLap AND oTHER VessELs, R. R. L. Rosoman, Itchen Ferry. 
—Dated 18th Auguat, 1874. 

Outer protecting vessels are combined with an inner or citadel vessel. 
2845. Vatve Gear, RX. McGlasson, Brixton.— Dated 18th August, 1874. 

A counter-shaft geared by a pair of spur wheels with the mainshaft is 
used tu work the valves. The spur wheel on the counter-shaft is loose 
thereon within the limits of stops, and according to the relative positions 
of this wheel and the counter-shaft the engine will be moved ahead or 
astern. To vary the relative positions to the speed the counter-shaft 
must be accelerated, so that it will turn in advance of the main shaft, 
which is effected by other gearing, by which the counter-shaft is tem- 
porarily driven from the mainshaft at a speed exceeding its normal rate 
until the reversal of the engine is effected. 
£846. Generation or Steam AND Economisino Heat, B. Russ, Little 

Ilford.— Dated 18th August, 1874. 

The exhaust steam from the engine is utilised to heat the air in order 
to create a hot blast, and at the same time is itself condensed and returns 
to the cistern which supplies the boiler. 

7. Gas, B. Rusa, Little Ilford.—Dated 18th August, 1874. 

This invention, which is founded on the patent of 20th June, 1872, 
No. 1924," relates to an improved system of making gas from coal, by 
which the greater portion of the residues ordinarily resulting from such 
manufacture are utilised and transformed into illuminating gas, thereby 
effecting a great saving in the manufacture of the gas and converting 
certain portions of the coal, which have hitherto been a source of loss and 
embar t to the facturer, into a source of profit. 

2848. Muctirricatinc Apraratus, A. Browne, Southampton-buildinga, 
London,—A communication Jrom J. L, Martiny, Pavis.—Dated 18th 
Auguat, 1874. 

The feature of novelty of this invention consists in an improved system 
and a for ascertaining at a glance any desired result in the 
multiplication of figures, by sliding two plates furnished with suitable 
holes over a multiplication table in such a way that by the combination 
of the two aforesaid plates and holes only the said desired result will 
appear at a time. 

2849. Domestic Cookinc Utensits, A. L. Freund, Southampton-street, 
London —Dated 18th August, 1874. 

The specification of this describes cooking both by dry heat and by 
steam circulating around the bottoms of the cooking utensils inserted 
into a heat chamber surmounting the stove, which is constructed on the 
pringiple of the ordinary brazier and with two movable doors for regulat- 
ing the draught. The cooking utensils are made to fit intothe said hot 
chambers and with the steam holes in their inclined sides, 


2850. Motive Power Turuixes ann Pumps, J. B. F. Ludeke, Wilmot-place, 
Camden Town,— Dated Wth Auguat, 1874, 

According to this invention a centrifugal Pages is applied to a reservoir 
of water in which its vertical tube rotates in pivoted bearings, its hori- 
zontal arms being surrounded by a turbine whose axis is in the same line, 
as, but independent of, that pump ; the water raised and ejected by the 
~~ against the turbine falls intoa circular chamber enclosing both, and 

s conducted to an overshot water wheel, or other motor, for the supp! 
of surplus power and other purposes. The turbine gives its power 

to the pump by aid of band and pulley gearing, and the overshot wheel 
may be similarly connected to the = An improved turbine is formed 
by an annular plate with flanged border, in which recesses or apertures 
are cut to conduct the liquid by radial ducts to a central discharge. Or 
turbines may be dispensed with, and an inverted conical cylinder may 
be substituted as a fixture on standards, the water being ejected and 
elevated over its edges to an external channel, and then to a water wheel 
or other motor ; or the cylinder may be true, and proviaed with internal 
curvilinear tubes or ch is for conducting the water. Mercury may be 
used in some cases in the motive power apparatus, if desired. 


* This should be No, 1964. 














2851. Cups, Stipes, on Fastentnos ror Boots, Suoes, &c., J. W. Jones, 
Holloway.—Dated 19th August, 1874. 

This invention relates to improvementsin the manufacture of clips, 
slides, or fastenings, employed for the of closing and copeaing 
the front or side openings of boots and a. such clips, , or fasten- 
ings embracing and drawing — the two sides of the opening when 
slid over it. Several of these clips, slides, or fastenings, are ted 
together at suitable distances —_ by a cord or chain, one end of which 
is attached to the lower end of the opening of a boot or shoe, the other 
end being secured when the opening is closed by passing over hooks, 
studs, or other eontrivances, arranged on each side of the top parts of the 
opening. 

2852. Portas.e TABies, P. Cameron, Salford.— Dated 19th August, 3874. 

The object of this invention is to construct a dining or other table so 
that it will admit of being folded up and stowed away when not required 
for use, and consists in the use of an ordinary rectangular table top, to 
which the inventor attaches four swinging or hinged legs, so as to fold 
flat to the under side thereof. 

Macuine Rune, J. 7. Price, Bow-street, London.—Dated 19th 
August, 1874. 

The rulings are produced by the outer edges or surfaces of discs or 
circular plates or rollers, inked | by one or more feeders supplied from a 
trough or troughs. 

2854. Lapies’ Dress Suspenpers, H. G. Avery, Clifton-road, Hackney.— 
Dated 19th Auguat, 1874. 

The use of knots in the elastic cord or braid or other suspending material 

held fast by clasps made with clips, 


2856. Pistons, F. Whaley, Leeds,—Dated 19th August, 1874. 

There are two flanges or circular plates on piston rod, with expanding 
ring between in segments caused to move outwards by springs. The 

K its are ted by keys, which are forced out simultaneously 
with the movement of the segments. 

2857. Currina Woop, 7. and T. H. Newcomb, Old Kent-road.—Dated 19th 
August, 1874. 

This invention relates to improved arrang ts of hinery for 
cutting, planing, or slicing wood, by means of a reciprocating knive or 
knives, mounte — a slide which is moved to and fro in suitable guides 
by acrank pin working ina slot formed in the slide which carries the 
knife or knives. A knife is mounted at cach end of the slide so as to cut 
at opposite ends of its movement. 

2858. Manvuracture or Stockinos 1n Crrcu.ar Kwnittine Frames, 7. 
Appleton, Manchester.—Dated 19th August, 1874. 

This provisional specification describes fashioning hose made on a 
circular frame without widening or narrowing. This is done by using a 
different stich at the and small parts ; the pressers at the large parts 
omit to press certain of the needles from time to time, thereby causin 
the work to be looser. 

2859. Manvuracture oF Fasrics 1x Twist Lace Macnines, J. Booth, Ne 
Basford.—Dated 19th Auguat, 1874. 

This provisional specification describes a bobbin capable of containing a 
full length of thick thread, but will nevertheless admit, on one side of it, 
of another bobbin working in the next gate of the comb. 


2860. Cuvucks ror Latues, W.R. Lake, Southampton-buildings, London.—A 
communication from F, Armstrong, Bridgeport.—Dated lvth August, 
1874. 

This improved chuck is constructed with a front shell and a rear shell 
the said front shell is cut away to form openings for the introduction of 
jaws, which are formed with recesses for taking a bearing on co’ nding 
shoulders in the front shell, whereby they are held in place against any 
longitudinal thrust. The said jaws extend rearward, flush with the face 
of the hub of the said front shell, and rest against the face of a central 
bevel gear wheel. The front shell has steps or shoulders, which form the 
hub, and at the same time adapt the said front shell to fit properly to the 
rear shell. Suitable recesses are formed in the front shell for the introduc- 
tion of pinions and a brushing nut. A washer or friction plate, formed 
with extensions or ears, is located within each recess in the front shell. 
The pinions are held in position between the washers and square faces en 
the hub. The rear shell is cut away to receive the driving or central gear 
wheel, the hollow shank or stem of this wheel being made slightly taper 
to receive the taper end of the lathe spindle. 


2861. Looms ror Weavina, F. Page, Coventry.—Dated 19th Auguat, 1874. 
This invention relates to an improved mode of constructing and 
operating the batten and slay or reed, the object being to reduce the 
friction upon the warp, and to luce a more uniform quality in the 
surface of the fabric. To this end, instead of the reed or slay being rigidly 
fixed to the batten, so that it must necessarily move to and fro therewith, 
the inventor detaches the reed from the batten and imparts a separate 
motion to the two parts. 
2962. Crinoiines anv Busties, C. Williamson, Leighton Buzsard.—Dated 
19th August, 1874. 

The object of this invention is to provide a flexible material for crino- 
line hoops and bustles that shall be tougher and less liable to break than 
steel. Tothisend the inventor forms a flat tube of straw plait and inserts 
therein a strip of steel, or plaits the straw upon the steel, and thus producesa 
material which when converted into hoops, and stiched to pendent tapes, 
will form a light flexible crinoline. 

2863. Fisrovs Svupstances, J. Larson, Leeds.—Dated 19th August, 
1874. 

The First part of this invention isto give greater facility than heretofore 
for taking out and replacing the gill bars. The Second part relates to 
cranking the bars so as to bring the axis of the pivot or joint-pins, when the 
gills wen a position for action, above the bar. The last part of the invention 
consists in turning the hackle pins of these cranked bars downwards, and 
in giving them a shaking or vibratory motion as they from front to 
back, in order to shake out the loose fibres and other accumulations which 
get between the hackle pins, 


2865. Gutrerines on Water Courses, C. Lambert, Hull.—Dated 20th 
Auguat, 1874. 

This relates to eaves gutters having ledges upon the inner sides for a 

rforated acreen to rest upon to prevent the entrance of dirt. Brackets 
Loving adjustable crutches support the eaves. 

2867. Stoves orn oTnHER Heatinc Apparatus, W. Truswell and R 
W. Holden, Shefiield.—Dated 20th August, 1874. 

The ees stove or heating apparatus is constructed with any suit- 
able number of deep grooves or corrugations, of cast or wrought iron, 
arranged as segments or series of one, two, or more together, the grooves 
being made from about lin. to 12in, deep, and oval or square, according 
to the size of the stove or heating apparatus required, and arranged in 
straight, circular, or other shaped segments. When the stove is circular, 
oval, or of any similar or suitable shape, the inventors propose to screw 
each segment to those adjoining it, and when square or of other similar 
shape they propose to screw the end segments to two end plates to form 
the ends, and to form the top of the stove of a top plate peg ose with a 
smoke-pipe. e ashpit will be made of brickwork, and on its top will 
be fitted an iron plate to receive the segments of ae ge or grooves. 
When fixed below a room or apartment the brickwork of the apparatus 
will require to be provided at the bottom with inlets for cold air. They 
also propose providing an inner valve to check the draught and to retain 
the heat and to cause it to pass up the corrugations and heat the air, and 
not to pass up the centre as in stoves of the usual construction. 


2868. SrinpLes ror MuLes, W. Gibson, Manchester.—Dated 20th August, 
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374. 

This invention consists owe wed in constructing the spindle in two 
parts, the lower — which the wharve is attached— being fitted with 
a socket into which the upper part or skewer, on which the cop is formed, 
fits accurately. 

2873. Foipinc or Prartine Fasrics, J. H. Johnson, Lincoln's-inn-fields. 
—A communication from 0. McC. Chamberlain, New York.—Dated 20th 
August, 1874. 

This invention relates to imp its in hinery or apparatus for 
folding or plaiting fabrics, which apparatus is intended to be attached to, 
or employed in combination with a sewing machine for the purpose of 
securing or retaining the Vpn at the time, or immediately after they 
are formed. The improved apparatus may, however, be employed in 
combination with a pair of pressing rollers for jing the red as they 
are formed, the plaits being afterwards secu by stitches if desired, by 
means of asewing machine or otherwise. 


2880. Taps or Varves, J. Houghton, Salford.—Dated 21st August, 1874. 
This invention is applicable to taps or valves to be used for steam, 
water, or gas, wherein the valve is opened and closed by turning a lever 
or hand wheel keyed or fastened to a spindle ing up from valve 
plug, and is designed to do away with stuffing-boxes or artificial packing 
materlal hitherto employed to render the same water or steam-tight. 


2882. Raitway anv orner Carriaces, M. Henry, Fleet-street, London,— 
A communication from H. Giffard, Paris.—Dated 21st August, 1874. 
An elongated pendul pensi ng’ t between a universal 
og and the 4 2 ye or pivot affords transverse and longitudinal 4! 
the ly on under carriage. Broad springs formed of 
thin curved and superim plates are used. An ent of 
small rollers combined with the springs is described. A mode of sus- 
pending carriages with longitudinally applied springs is also set forth. 
2884. Disinrectinc on FumicaTinc CaNDLEs AND Pastites, F. Wirth, 
Frankfort-on-the-Maine.—A communication from W. Reissig, Darmstadt, 
—Dated 22nd August, 1874. 
The object of this invention is to obtain candles and pastiles which 




















when ignited give off a continuous current of sulphurous acid gas for dis- 
infecting and fumigating purposes, 
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THE IRON, COAL, AND GENERAL TRADES 
QF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

A QUIET, but upon the whole a steady, business has been done 
during the week at the majority of the mills and forges in South 
Staffordshire and East Worcestershire. The amount of work 
available to the hands is not so much as either the mastersor many 
of the workpeople could desire, and the number of ironworkers 
altogether out of employment is larger this week than it was last ; 
but comparing the condition of things here with those in some 
other leading districts, masters and men alike are much better off 
than some of their competitors. This, after all, however, is not 
saying a great deal. Masters’ profits are not large just now ; bu 
there are a goodly number of ironmasters who are making money 
at present prices. True, they are not always certain when they 
start that they can carry on the week through, but their 
faith is so strong that they start early in the week, 
explaining to their managers that if they cannot continue the 
forges in operation till Friday night, why then that they must 
stop before the end of the week arrives. And their faith is 
in most cases rewarded. From one source or another there came 
in orders enough to find the operatives who are set on employment 
up to the close of the week. Every buyer requires his iron directly 
that he has ordered it, and the makers of a good quality are enabled 
to get pretty nearly their own price. Consumers like to secure 
some advantage out of a little negotiation, and the most sensible 
ironmasters are humouring them to that extent. 

The prospect of the future in relation to the demand 


of the market that there shall be a reduction in iron is 
being much discussed by the ironmasters of this district. The 


urge that no conspicuous downward course is possible until the 
working hours in the pits have been increased. The extravagance 
of a system which gives only eight working hours to a day in such 
an operation as coal mining, in a field so irregular as that of South 
Staffordshire, is pointed out as one which is altogether incompatible 
with low prices. Until within a comparatively recent time, the 
Staffordshire collier worked eleven hours per day; he now works 
only eight. The miner is always “creeping,” and the effect of his 
being in the pit only one third of every twenty-four hours, is that 
the damage which results from this creeping is a very serious 
matter. The mine owner cannot reduce his management expenses 
in the proportion that the colliers have compelled him to reduce 
his working hours. Those expenses go on during the eight hours 
system as they went on during the eleven. Not only, therefore, 
is the colliery proprietor disadvantaged by his inability to realise 
a return upon his capital with as much rapidity as he has a right 
to expect, but this short hour system increases the cost of the 
developing of his minerals. Until within a few months, the mine 
owner had, simultaneously with the short hours, to bear the 
greater burden which came upon him by reason of the higher price 
of timber and certain other requirements of his industry ; and he 
had still to combat with the expenses of the operation of the 
Mines’ Regulation Act. 

All things considered, he is in no better position with forge coal 
at 10s. per ton than he was when he sold it at7s. And at 7s. he was 
selling it when the colliers worked eleven hours per day. From this 
it will be seen that a reduction of one hour per day in the working 
time of a collier means increased cost to his employer in the 
getting of coal to the extent of 1s. per ton. 

The wages of the colliers in this district are regulated by the Earl 
of Dudley's circular prices for furnace coal east of Dudley. The 
price at which that coal was fixed on fhe 30th of September last 
and at which it now stands is 13s. perton. This makes the wages of 
the thick coal miner 4s. per day, and those of the thin coal miner 3s. 
ver day, both on the east side of Dudley. 
Soouaiis down to 11s. then the wages of the thick coal miner will 
be 3s. 6d. and the wages of the thin coal miner 2s. 9d. Inasmuch as 
3s. 6d. is the minimum wages which can be paid toa thick coal collier 
under the agreement upon which this tariff is based, the coalmasters 
of this district cannot even when they drop furnace coal down to 
1ls., lower their workmen’s remuneration more than 6d. per day in 
the thick coal and 3d. per day in the thin coal pits. They are 
therefore, for the present, shut up to expenses which make it im- 
possible for them to go back to the fuel prices of former days; 
but, supposing that they should determine upon that course, we 
have six months with thick coal wages at 3s. 6d., thin coal wages 
at 2s. $d., and eight hours as a day’s working time. 
pone upon the expiration of the six months’ notice, if it should 
be given, to reduce the wages to a lower minimum than is here 
sketched, but it will be noted that the great difficulty in the way of 
dropping the price of coal, even six months hence, to the level at 
which ironmasters maintain that it must descend before they can 
sell all their iron at such a price as the market demands, is the 
short hours, If at that time the coalmasters should determine to 
grasp that, they will have taken in hand a tough job; and, if the 
result should not be doubtful, the interval must be a period of dear 
coals ; hence it is manifest that it will be less easy to bring about 
the lower rates which are desired than many persons have hitherto 
been disposed to believe. 

All these facts were much urged by the ironmasters on ‘Change in 
Wolverhampton on Wednesday. 

The difficulties in the way of reducing Staffordshire iron to 
which attention was, as I have shown, prominently directed on 
’Change in Wolverhampton yesterday, were urged afresh to-day— 
Thursday—in this town, when iron-merchants sought to beat down 
prices, and protested that much lower quotations are inevitable if 
the mills and forges of this district are to be kept in anything like 
average employment. Nor were these the only replies which iron- 
masters made to customers who are holding off. It was pointed 
out that the hardware industries are in a better state now than 
they have been at this season for years past, that there are few 
manufactories at which more men could not be set on, and that 
there are many concerns where men are urgently needed. Such a 
condition of things in connection with the hardware industries 
cannot, it was maintained, prevail without the iron trade being 
thereby largely benefited. 

Simultaneously the good demand from the hardware producers 
of this district the ironmasters here are just beginning to expe- 
rience some little of the benefit of the demand for iron, which is 
usually considerable in the spring for shipment to the northern 
ports. In the next few months Russia must take a fair com- 
plement of sheets. Further, that empire has just determined upon 
additional extensive railway undertakings. Though we are not 
likely to roll many of the rails here, yet this district will be 
advantaged, if only in the taking off of some of the competition 
experienced from concerns who, unable to get rail orders, are 
pushing their angle bars and their plates into the London market 
to the detriment of this district. We may likewise reasonably 
anticipate larger requirements to be made upon our mills for certain 
of the varied classes of iron which we produce that will assured] 
be wanted in connection with these railway undertakings. All 
these considerations tend to prevent the ironmasters of South 
Staffordshire from displaying grave concern at the apparent deter- 
mination on the part of buyers to bring about a material drop in 
the prevailing quotations; and they tended to keep quotations 
toletably firm alike in Wolverhampton yesterday and in Birming- 
ham to-day, 

The annual report of the Wolverhampton Chamber of Commerce 
accepted at a meeting of the chamber last Friday, pointed out 
that the attempts of the ironmasters of the district to get a re- 
vision of the local railway rates had failed, and therefore naturall 
shut out from competition with other industrial centres the Sout 
Staffordshire ironmasters, Glancing retrospectively at the state 
of the iron trade during 1874, the report proceeded :—‘‘ You are 
all aware of the revulsions the iron trade has experienced. This 
has doubtless been brought about by the great competition the 
trade has had to meet from the North of England and 
the Continent; this, with excessive railway freights and the 














very high rate of wages, bespeaks the abnormal position in 
which our local ironmasters are placed. Coal has not had that 
rapid reduction in price as was generally expected last year from 
the various new enterprises opening, and expected to be opened 
up. But your council would venture to predict a very consider- 
able fall in the price of this commodity as soon as the unfortunate 
dispute in South Wales becomes settled.” As to the questions of 
capital and labour, the report expresses the difficulty of laying 
down a hard-and-fast line in the numerous cases that arise where 
these two vital elements are antagonistic, The council were glad to 
report that though stagnation exists in the staple trades of the 
district, yet manufacturers generally have a fair number of re 
munerative orders in hand. - 

The makers of sewing machines in this district have no doubt 
read with considerable interest, if not concern, the remarks pub 
lished by the Birmingham Daily Post, on Friday last, of its New 
York correspondent, upon the fact that the Senate Committee 
on Patents had refused to entertain the application for the exten- 
sion of the Wilson sewing mathine patent. The correspondent 
remarks that “no cloth machines can be made without this 
matent, and its application to all sewing machines is acknow- 
Teaged as a necessity. The refusal of Congress to extend the 
monopoly, will, of course, enable all manufacturers to use 
the patent, and the cost of sewing machines will soon be 
greatly reduced. The average machine, it is said by competent 
authority, can be made for from 10dols, to 12 dols. wholesale, and 
allowing a liberal margin for profit, should not cost individual 
purchasers more than 20dols. The price charged to them hitherto 
has ranged from 50 dols. upwards. It is a fact worth noting that 
European manufacturers have chiefly profited by this American 
invention. Machines can be made cheaper in England and France 


| than in this country, and they are imported at a lower price than 


the manufacturers charge for them. Indeed, ‘so far as I can learn, 
the majority of the manufacturing houses in this country get their 
sewing machines from England or France, chiefly from the latter 
country. The withdrawal of all Government protection from the 
companies, so far as the four motion feed patent is concerned, will 
enable all American manufacturers to compete with the foreigners, 
and the importation of sewing machines will probably soon cease.” 
The question of employers’ liability for their workpeople’s wages 
whilst works are closed has again come up, this time before the 
stipendiary for South Staffordshire. A workman sued 
manager of a gas tube fitting works in Jerrow-street, Wolve1 
hampton, kept by Mr. Sterne, demanding 18s. wages, because by 
the works being closed a week he had been deprived of earning 
wages. It was shown that notice had been given that the works 
would be shut during the period mentioned for the purposes of an 
inspection ; and it was contended that under these circumstances 
the employer was not responsible for wages. The stipendiary, 
however, held thata workman must be found work, when there 
was a contract to the effect, and ordered payment of the amount 


| claimed and the costs, 
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A few more inquiries are being received by the engineers and 
ironfounders, and vertical cast iron socket pipe s are in demand. 
Tenders for 9460 lineal yards of these pipes varying from Tin. 
internal diameter to 3in. internal diameter with special castings, 
&e., required by the Clayton Local Board Waterworks, were dis 
cussed on "Change in Wolverhampton on Wednesday. <A fortnight 
hence the Gloucester Gas Company will determine upon the 
tenders they seek for 3500 yards of 1s8in. and 130 yards of 24in. 
spigot and socket cast iron pipes. The Birmingham and Stafford 
shire Gas Light Company needs a telescope gas-holder, 160ft. 
diameter, and 32ft. lift, with guide framing, X&c., complete and the 
London, Chatham, and Dover Railway directors desire offers for 
the supplying of six locomotive engines and tenders, six locomotive 
boilers, and eighty 10 ton goods wagons. 
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NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Except that there has been a little better inquiry for pig iron, with 
a slightly firmer tone in prices, there is not much change to notice 
in the iron market of this district. Business has continued very 
quiet, and there are very few sales of any importance reported. 
Indeed makers, influenced by the unsettled state of the labour 
market in the North, seem rather averse to entering into any 
extensive contracts, and there is every probability that a lockout 
in the Durham district will be followed by a considerable advance 
in the price of iron in this market. For Lancashire makes 
of forge iron there is a tolerably firm local demand, but foundry 
descriptions are quiet, with prices about the sameas those last quoted. 
Middlésbrough foundry pig iron delivered in the Manchester dis- 
trict is quoted at 67s. 6d. to 68s. Gd. per ton, and forge iron,*which 
is not at all plentiful, is firm. In manufactured iron there has not 
been much change. There is still an indication of weakness in 
prices, and there is no doubt that holders of good specitications 
can secure considerable concessions, Lancashire bars delivered are 
still quoted at about £8 17s. 6d. per ton, but Middlesbrough iron 
has been offering a little lessmoney. For hoops, sheets, and plates 
there has been a very fair inquiry, especially for the latter, and 
buyers seem more disposed to operate where a slight concession can 
be obtained. Hoops are quoted at £10 5s. to £10 10s. per ton 
delivered ; plates at about £10 15s., and sheets at about £12 5s, to 
£12 10s. per ton delivered, 

The blast furnaces both at Wigan and Ditton continue tolerably 
well employed, but the forges, although some of them are fairly 
— with work, are not, as a rule, running full time. 

n the Lancashire coal trade a weaker tone generally is beginning 
to be perceptible, and although the better classes of fuel still com 
mand full rates, inferior descriptions, such as engine fuel and slack, 
are rather unsteady and very plentiful in the market. The lock 
out in South Wales has to some extent tended to keep up the 
market, which would otherwise in all probability before this have 
exhibited a decided downward movement, but the effect of this is 
now being less felt every week and in the Liverpool market supplies 
are already plentiful with prices easier, The average pit quotations 
in the Wigan district are about as under. Best coal, 14s, to Lhs. 
per ton, common coal 10s, to 12s. 6d., burgy 7s. to &8s., and slack 
5s. to 6s, 6d. per ton according to quality. 

In the coke trade there has been some little improvement, so far 
at least as the number of inquiries in the market are concerned ; 
but whether these will result in any considerable amount of 
business remains to be seen, 

The usual monthly meeting of the South Lancashire and Cheshire 
Coalowners’ Association was held on Tuesday at Manchester, when 
several matters of importance were discussed; but a resolution 
was passed that the proceedings should be of a strictly private 
character, 

The committee of Lancashire colliery proprietors, to which I 
referred in a previous communication—appointed to consider the 
manner in which the railway coal traftic Hi this district has of late 
been conducted—have prepared a very strong report upon the 
subject. With regard to the London and North-Western Railway, 
they state that a well grounded cause of complaint exists. There isa 
general want of men and engines, and the accommodation provided 
at the points of shipment is deficient. The result of this had been 
that wagons of be ready to be dispatched in trains had_at various 
times repeatedly been re tet for periods varying from twenty-four 
to forty-eight hours at a time, whilst extreme cases, varying from 
one week to more than four weeks, could be proved, causing some 
pits to be stopped, and at others the coal to be stacked instead of 
= into wagons, The time occupied in the return of empties 
had also been excessive, instances being fully proved of their having 
been stopped on their return journey for from three to four weeks, 
whilst loaded wagons had been taken away from the colliery and 
brought back without being unloaded. With regard to the 
Lancashire and Yorkshire Railway, the committee state that the 
company’sshipping accommodation at Liverpool is insufficient ; that 
the company are generally short of locomotive power and men ; that 
loaded trains of coal wagons are repeatedly Liget in the colliery 
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sidings for two days at a time, and up to thirty days, the company re- 
fusing to remove them whilst loaded wagons have been left halfway on 
their journey shunted for a week at once ; and empty wagons are 
not brought back in due course. With regard to both companies, 
the committee state that private owners’ sidings and company’s 
sidings made especially for the coal trade were frequently blocked 
by other traffic put into them by the companies, the committee 
further report that the effect on the coal trade of the above state 
of things is most serious, and the losses to the coal properties great 
and continuous, and it is suggested a memorial embodying the 
above statements should be presented to each of the railway 
companies, The committee also suggest that a memorial should 
be presented to the Liverpool Dock Board, urging that greater 
facilities should be provided for the shipment of coal. 

At the meeting of the Society for the Promotion of Scientific 
Industry heldat Manchester on Wednesday evening, a paper was 
read by Mr. W. Lloyd Wise, who strongly urged the necessity for 
the protection of inventions and the desirability of some amend- 
ment of the patent laws. 











THE NORTH OF ENGLAND. 
(From our own Correspondeit.) 

QUESTIONS relating to the reduction of wages in the different 
departments of the iron and coal trades continue to be the chief 
subjects of remark and controversy. There are a good many diffi 
culties consequent upon the recently proposed reductions that still 
remain to be surmounted. The blast furnacemen at the works of 
Bell Brothers have at last come to their senses, and upon the 
ground of their unconditional submission the furnaces are again at 
work. Simultaneously with this fortunate event, the notices given 
to the ironstone miners and colliers employed by the firm for a 
termination of their contracts of hiring have been withdrawn. The 
blast furnacemen employed by Bolckow, Vaughan, and Company 
at their Middlesbrough works, who likewise showed a refractory 

















disposition, have been induce to censent to the same reduction as 
their fellow workmen at other works, so that the resistance of this 
class of workmen may be said to be at an end. 

There was not much business done at Middlesbrough on T 
day, notwithstanding that the market was largely attended. Mer 
chants were earnestly endeavouring to gauge the probabilities of 
the future. Manufactr were chiefly concerned about the 
threatened strike of coal miners in Durham. If such a strike took 


effect it would immediately disconcert all the plans of both buyers 
and sellers, and give to the tendencies of the market quite a diffs 
rent turn. Not a few manufacturers are laying stocks of fuel 
order that they made be pre pare 1 to meet any possible emer 
Pig iron, meanwhile, maintains its value, being still quoted at 
to 60s. for No. 3. 

Of the finished iron trade it # impossible to say anything that 
can be called encouraging. There is still a great scarcity of work 
in the district, and the conse juence of that state of matters is that 
a number of works are doing little or nothing. The rail mills of 
Bolckow, Vaughan, and ¢ onpany at Witton Park havebeen in this 
state for some time, and the Darlington Ironworks are still idle. 
In the Middlesbrough district most of the finished ironworks, and 
especially those engaged in the plate trade, have up to the present 
time been doing a fair aveiag 


‘ business, but rails mills have not 
usually had anything like full employment, and is estimated 
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that even now there must be at least 3000 to 4000 hands out of 
employment. 
A very curious and mournful indication of the trade of the last 


twelve months has been furnished by the report of the Darlington 
Iron Company which was this week issued to the shareholders, 
The directors state that through the disastrous condition of the rail 
trade for the greater portion of last year, instead of being able to 
present a favourable balance-sheet, and to recommend a s itisfactory 
dividend on the shares of the company as they anticipated, the 
accounts show a total loss for the year of £38,581 13s. 4d. 

The stock of materials on hand on December 31, 1874, shows a 








depreciation in value below cost price of £26,637 14s. 1d., which, 
together with £64,624 &s, 3d., the loss on pig iron sold instead of 
being manufactured into rails amounts to £41,262 2s, 4d. 


profit has actually been realised on the manufacturing and trading 
account of the company amounting to £72680 s., which reduces 
the loss above-mentioned to £38,581 13s. 4d. Against this loss for 
the past year may be placed the following items : 








Amount brought forward after payment of dividend 
on the shares company t« 1, 1873 # 11,5 
Ditto set apart as a reserve fund, same date 2 ) 
Which being deducted from the net lossof .. .. 38,581 
Leaves abalanceof .. .. «s «c coo £1,003 12 
As a loss against the capital of the company 


The Cleveland miners’ arbitration will commence at Saltburn on 
Monday next. Pending the result of the arbitration the men 
appear to be rather unsettled, and they are getting through less 
work than usual. 

The arbitration on the proposed reduction of 20 to 16 per cent, 
in the wages of the Northumberland miners commenced at New 
castle on Monday of this week, Mr. Forster and Mr. Bates acting 
for the masters, and Mr. Macdonald, M.P., and Mr. Burt, M.P., 
for the men. The proceedings are private. 

Although negotiations have been going on for some days past 
with a view to having the strike of shipwrights on the Tyne 
settled by the arbitration of Mr. Hugh Taylor (who kindly 
volunteered his services in that capacity), it is feared that the 
obstruction offered by the joiners—-who say that in comparison 
with other trades they have been underpaid for many years — may 
effectually prevent any such desirable mode of settlement from 


being carried out. Most of the men appear to be as firm as ever in 
their resolution to fight out the battle to the bitter end. 
The strike of colliers at the Woodhouse Close and Tindale 


Collieries, near Bishop Auckland, came to an end on Monday last. 
Nothing has yet been settled in the matter of the 20 per cent. 


reduction proposed in the wages of the Durham colliers. The re 
cluction will come into force on the 13th inst. The miners appear 


at present to have made up their minds to a determined resistance ; 
but it is generally believed that arbitration will be proposed and 
accepted. Meantime, the coalowners, in order to make themselves 
safe, have given notice to all in their employment—coke burners 
as well as colliers—that after the 13th inst, their services will not 
be required, 

There is no change in the attitude which the chemical workers 
of the Tyne have taken up, and the works of the Newcastle 
Chemical Company and H. L. Patterson and Company are still 
laid off. The men are receiving support from various quarters, but 
it is very far from being adequate to their requirements. 

Mr. Charles Attwood, who died last week at Wolsingham, was 
one of the most remarkable men in the North, He was the patentee 
of a process for the manufacture of ground glass, and the process 
now known as that of Siemens-Martin is said to have been origi 
nated by him and patented in May, 1862, Mr. Attwocd has for 
ten or twelve years carried on the process of steel making at the 
Sturmer Close Steel Works, Wolsingham, near Darlington, the 
ores used being chiefly the spathic or spathose ores of Weardale. 
Mr. Attwood was the managing partner in the Weardale Iron and 
Coal Company—a concern in which he was associated with the 
great bankers, the Messrs. Baring, of London, Whether as a geo’o- 
gist, a chemist, or a metallurgist, he was equally great, and his 
association with the political movements that culminated in the 
Reform Bill of 1832 is well remembered in the North of England, 

There is no change in the values of coal and coke. If anything, 
indeed, coke shows a disposition to become firmer, but this is no 
doubt due to the prospect of a strike in Durham; and should this 
event be averted, there are expectations of a further fall of prices, 
Northumberland steam coal is quoted at 14s, to 16s, per ton, and 
gas coal at 11s. to 13s, The foreign shipments of coal and coke 
from the northern ports keep up to the average. 
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THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Very little news of any importance has transpired during the 
week in connection with the local iron trade. Matters remain very 
quiet even at the best establishments, and no amelioration of the 
existing dulness is believed to be likely for some months to come. 
The rail mills have very little occupation indeed, with the solitary 
exceptions of about two concerns which are enabled to put forth a 
moderately respectable weekly output on old orders, Quotations 
are understood to be irregular, at an average of £9 5s. to £9 15s. 
per ton. A few parcels of iron rails arebeing made here and there, 
at about £6 15s. to £7 per ton. Tires are not much sought after, 
there being, however, a slight preference for those constructed 
of good iron rather than Bessemer steel. 

A good amount of business is being done in plates, boiler descrip- 
tions and those suited for shipbuilding purposes being in very 
encouraging request. 

No increase of activity can be reported in the cast steel depart- 
ments, several of which are by no means overburdened with work. 
There is such quietude, in fact, that many old-established firms 
are fain to be content to carry on what must be termed a purely 
hand-to-mouth business, the order files being so poorly supplied 
that they have to be cleared twice or thrice daily. Best tool, sheet, 
and certain special kinds of steel are selling with some freedom, 
but do not move off in other than small lots. 

Hematite pig irons remain quiet, at exactly the same figures as 
those quoted last week. 

In the absence of sustained and fully adequate shipments of iron 
ore from the Spanish mines a considerable tonnage is being imported 
from Elba, Algiers, and the Grecian Archipelago. Elba ores, how- 
ever, appear to find most favour. They will work up well, and can 
be delivered at a much cheaper rate than that at which British 
hematite ores are quoted. The latter are, nevertheless, by no 
means wholly neglected. 

At the Elsecar and Milton works of the Messrs. Dawes, the men 
in some branches are stated to have resumed work at a reduction 
in wages of 15 per cent., a step which has been taken also in other 
establishments 

The directors of Messrs, Samuel Fox and Co., Limited, have just 
declared an interim dividend of £4 per share. 

The annual report of the Midland Iron Company, Limited, 
showed that the net profit for the year was £7695. In September 
last an interim dividend of 5 per cent. was paid, and it was pro- 
pe to pay 10 per cent. now, making 15 per cent. for the year. 

n making his statement, the chairman, Mr. Charles Binns, alluded 
to the harassing and ditlicult nature of the iron trade in 1874. 
There had been a fall in the price of finished iron, without an 
adequate reduction in the prices of pig iron and coal. The annual 
report of Brown, Bayley, and Dixon, Limited, shows a loss of 
£133,000 on the year and nine months working of the company, 
£123,874 being in the year ending March 3lst, 1874, and 
£9858 18s. 1d. for the nine months terminating December 31st, 
1874. The meeting of shareholders will take place on Monday 
next, to consider what steps are to be taken. 

It has been expected, for some little time past, that a further 
reduction would be made in the wages of the South Yorkshire and 
North Derbyshire miners, seeing that they have as yet been sub- 
jected to one reduction of 125 per cent. only and are now receiving 
pay at a rate which is higher than that obtaining in other districts. 
Their total advances have been, I believe, 45 per cent. since the end 
of 1871, so that they are now in the enjoyment of a net rise of 324 
per cent. No general notice has, as yet, been given, but at the 
North Bretton Colliery the whole of the men, numbering some 
500, have received a fortnight’s notice of dismissal without any 
intimation as to what steps will be taken on its expiry. It is, how- 
ever, looked upon as a test in order to draw forth some definite 

ndication as to the course the miners would take in the event of a 
general reduction being notified. I do not pretend to speak with 
any authority on the question, but I have some reason for believing 
that that view is not wholly incorrect, and that a general drop of 
15 or 20 per cent.—probably the latter—will very soon be made 
known to the miners. Until this is an accomplished fact it is, of 
course, idle to discuss its probable bearings, but it may be remarked 
that the South Yorkshire and North Derbyshire Miners’ Associa- 
tion is strong in numbers and tolerably so financially, and that 
it will fight rather than submit to any lowering of pay. 

On Tuesday night a public meeting was held at Sheffield in 
support of the lockout in South Wales, but there was a very small 
audience, and the eloquence of Mr. Pickard, with other trades 
union leaders, appeared to fall very flat. The severity of the weather 
may, certainly, have had something to do with the bad attendance. 

Thesystem of industrial co-operation as established and worked for 
a few years by Messrs. Briggs and Company (Limited), at the Whit- 
wood collieries near Normanton, is likely to be broken up, owing to 
the resistance of the men to a reduction in wages of 7 per cent. 
The directors have also given notice that they will henceforth dis- 
continue the practice of paying bonuses on wages earned, owing to 
the resistance of the men to. the drop. The men held a meeting 
the other evening in order to discuss the best means of resistance. 
They arrived at the conclusion to obtain information as to the 
wages paid at the various neighbouring pits, with which in hand 
they will afterwards wait upon the managing director with a view 
o getting the notices withdrawn. 

The demand for fuel does not appear to have received the 
slightest impetus locally through the immense limitation of the 
means of supply brought about by the South Wales strike. So 
far, on the other hand, is this from taking place, that at sundry 
Derbyshire and: Yorkshire pits quotations are being lowered in 
order to stimulate the comparatively sluggish demand. At the 
Derby and Kilburn collieries, North Derbyshire, prices have been 
lowered Is. per ton, and one of the principal colliery firms here 
has made a further alteration in its figures. These last are 
now as under: Best picked branch coal, 15s. 6d.; best 
Birley Silkstone, 14s.; screened Silkstone nuts, 7s. 6d. ; 
screened seconds coal, 10s.; coke breeze, 11s.; hard melting coke 
(washed), 18s.; and unscreened slack, 3s. per ton of 21 cwt. at the 
pits. These figures show a very great reduction when pared 
with those current twelve months ago; they are also 6d. to 1s. per 
ton below those of a fortnight back. Steam—locomotive—coal 
is being produced in tolerably large quantities, the South York- 
shire steam coal being accounted the finest in Great Britain for 
locomotive purposes, and, as such, meeting with a steady and ready 
sale. The North-Eastern Railway Company have just awarded a 
tender locally for their own use, the price being rumoured to be 
about 12s. per ton. 

The bankruptcy of Messrs. Charles, steel manufacturers, &c., of 
Millsands, Sheffield, has just been closed. The firm filed a petition 
for liquidation in June, 1872, their liabilities being £241,525, 
besides other liabilities in several firms carried on under other 
designations. The estate has realised 11s. 6d. in the pound, and 
the creditors have granted the release of the two partners, 








NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 


Since the date of my last letter prices in the Glasgow warrant 
market experienced a rise, but they have again assumed a down- 
ward tendency. On Friday the prices came down l1s., and little 





business was done. The market opened quiet on Monday, when a | 


small business was done at 74s. 4d. and 74s. cash, and in the after- 
noon business was reported at 74s. eight days fixed. There was a 
little improvement in the tone of Monday's market, attributed 
to the withdrawal of stocks from the stores, and a number of lots 
changed hands at 74s. 4d. and 74s. 6d. cash. The quantity of pig 
iron in Connal’s stores on Monday afternoon was 28,707 tons, 
showing a decrease of 2115 as compared with that of the same time 
the previous week. 

There is little perceptible change in the prices of the principal 


makers’ brands, which are as follows: — Gartsherrie No. 1, 
88s. 6d.; No. 3, 78s.; Coltness, No. 1, 92s.; No. 3, 77s.; Summerlee, 
No. 1, 87s. 6d.; No. 3, 76s.; Langloan, No. 1, 90s.; No. 3, 77s.; 
Govan, No. 1, 76s.; No. 3, 74s.; Calder, No. 1, 90s.; No. 3, 76s.; 
Shotts, No. 1, 87s. 6d.; No. 3, 77s.; Carnbroe, No, 1, 84s.; No. 3, 
76s.; Monkland, No. 1, 76s.; No. 3, 74s.; Clyde, No. 1, 76s.; No. 3, 
74s.; Glengarnock, No. 1, 868.; No. 3, 77s.; Eglinton, No. 1, 76s.; 
No. 3, 74s.; Dalmellington, No. 1, 75s.; No. 3, 74s.; Kinneil, 
No. 1, 82s. 6d.; No. 3, 73s.; Carron, No. 1, 77s. 6d.; No. 3, 75s. 
The shipments of pig iron from Scotch ports for the week ending 
the 27th ult. amounted to 7806 tons, showing a decrease of 2774 
as compared with those of the corresponding week of 1874. The 
imports of Middlesbrough pigs at Grangemouth for the week were 
1510, being a decrease of 1860 on tliose of the corresponding week 


| of last ear, 


The slight improvement which I noticed lately in the malleable 
trade has, Iam sorry to say, not been permanent. There is now 
very little doing at we! of the works. Some of the large works 
have scarcely a plate, sheet, or bar being made, but are working 
away, with greatly diminished numbers of hands, at nail rods, 
The South Wales dispute has certainly not had any good effect on 
the Scotch iron trade so far. 

The coal trade in the west continues dull. For steam coal and 
shipping qualities there is only a poor demand, and the supply of 
house coals greatly exceeds the demand. The prices are—house- 
hold coal, 10s. to 15s.; steam, 10s. 6d. to 12s. 6d.; splint, 9s. 3d. to 
10s. 6d.; smithy,17s. Shipments are comparatively light. In the 
eastern mining districts the trade is exceedingly languid. Thereisa 
plentiful supply of wagons for transit, but long lines of them are 
standing full at the railways awaiting orders. Some of the colliers 
- working short time, and there is ajgreat scarcity of shipping 
orders. 

The shareholders of the Glasgow Bessemer Steel Company 
(Limited) have voluntarily put their affairs in liquidation. Nearly 
a month ago the last call of capital of the Blochairn Iron Com- 
pany was paid, and the shareholders, through a committee of their 
number, are now engaged arranging for bringing an action against 
the directors for recovery of their money. Whether the action 
will be raised or not depends upon the number of shareholders who 
will promise pecuniary support. I understand that a considerable 
sum of money hasalready been guaranteed for the pe . Should 
the requisite t be obtained, the case will take the form of a 
trial before one of the Lords of Session and a special jury. It will 
be the first of the kind in Scotland, and from what I have learned 
regarding the nature of the evidence to be produced, it will be 
sufficiently interesting to engage a large amount of attention. 

A conference of miners’ delegates representing the various dis- 
tricts in union in Scotland was held in Glasgow on Tuesday, Mr. 
Drinnan, of Shotts, presiding. The reports given in by the dele- 
gates did not disclose anything very fresh either as to the work or 
wages. It appeared that the men, influenced probably by the state 
of affairs in some parts of England, are joining the union in great 
numbers, and all the districts are engaged in forming benefit 
societies in connection with the unions. Efforts are also being 
made throughout the country to raise money in_ behalf 
of the miners locked out in South Wales, the men there 
appearing to have the thorough sympathy of their fellow- 
workmen in Scotland. A letter from Mr. Macdonald, M.P., was 
read at the conference. In it he said: ‘‘ You, in common with 
others, must have seen, and I trust not with indifference, the 
great struggle now going on inSouth Wales. It, in brief, is this— 
shall the workmen of this country know why they should submit 
taareduction of wagesor not? Shall they leave the entire considera- 
tion of the whole subject of wages lu the employers, and take what 
they think fit toofferorgive, without any question? Because the men 
generally thought they ought to know the reason of a reduction, 
and that would not be given, they all struck work. Because all 
the men would not comply with these arbitrary terms thousands 
have been locked out, and thrown into a state of destitution. In 
the circumstances, it appears to me that the men are right in 
demanding the reasons of the employers, and that they should be 
aided in enforcing this request.” Mr. Macdonald proceeded to say 
that if such a thing as not conceding the request of the men in 
Wales were to be tolerated, the same course of action would speedily 
be adopted all over the country, and he, therefore, called — the 
Scotch miners to help with contributions those now locked out in 
Wales. The conference unanimously resolved to issue a circular to 
all the mining districts of Scotland, explaining the position of 
matters in Wales, and asking for subscriptions. 

The miners at Swinhill, Stonehouse, have at length resumed work 
at a reduction of 4d. off splint and 1d. off soft coals. 

Ata ting of the chemical section of the Glasgow Philoso- 
phical Society, held on Monday night, Mr E. M. Dixon read an 
interesting paper on ‘‘ The Estimation of Phosphoric Acid by the 
Magnesia Process in presence of large quantities of Nitric Acid.” 

A few days ago Messrs. Thos Wingate and Company, White- 
inch, launched a fine iron sailing ship, named the Calzean Castle, 
1923 tons, 250ft. long, 40ft. broad, and 23}ft. depth of hold, for the 
** Castle” line of Messrs. Thomas Skinner and Company, Glas- 
gow. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

A KIND of spasmodic work has been continued here and there at 
many of the ironworks since the lockout began, but one by one 
this is coming to an end, either by the exhaustion of fuel or the 
impossibility of getting orders. The Dowlais Company, up to the 
present, have kept several furnaces going, and there was every 
probability of these being continued, for Dowlais at the lockout 
had still considerable orders on the books, but the men unfortu- 
nately have taken a most perverse course, and by refusing to cut 
coal for the furnazes and the engines, have necessitated the blow- 
ing out of the furnaces. Accordingly on Tuesday this step was 
taken, and many hundreds will be consigned to starvation with the 
rest. 

One is reminded of the old classic saying, ‘‘ Those whom the 
gods destroy, they first drive mad.” Madness seems to pervade 
Wales at the present time, there are men starving by the thousands, 
and yet others taking such a course as this at Dowlais. 

There is this, however, to be said of the great mass of the 
working men, that they would work if they could. The men at 
the collieries and ironworks in all the large towns are eager to 
work, and it is a thousand pities that some influence cannot be 
brought to bear upon the Rhondda and Aberdare districts. Day 
by day, too, the solution is getting more complicated and hopeless. 
This week I heard that in the Blackwood district all the colliers 
are now employed, and though they do not get anything like the 
wages they did, still they are able to live comfortably. Then, 
again, at the Rhondda fully one-half the men are at work else- 
where, and in the pits of the non-associated coalowners. So, while 
the great mass are starving, the minority can keep on, if they choose, 
for twelve months. People are crying out about the coalowners 
being obdurate, but could not something be said about the men being 
unsympathetic. If the men of Rhondda and Aberdare had any 
compassion they would give way, oT as it has been notified 
in the most positive manner that the Coalowners’ Association will 
not, even if the strike should last for twelve months. They are 
bent upon this, no matter what the losses incurred, determined 
once for all to crush unionism out. This is openly admitted. 
Masters say, if we cannot be masters, and this effort fails, then we 
will take our capital elsewhere. 

It is pleasant to turn from these things to others of a more hope- 
ful character. The opening of the new dock at Newport is being 
looked forward to with great satisfaction, especially as Lord 
Tredegar is understood to be making a strenuous effort to get the 
attendance of the Prince of Wales on the occasion, The under- 
taking now being brought towards a close is one of the most 
important character for Newport, and the competition between 
that port and Cardiff will be more equal, I shall expect that 











Cardiff will retain the lead with steam, but that Newport will 
surpass with bituminous coals. 

A most pleasing event took place at the Dock Hotel a few days 
ago, when a valuable testimonial, in seein of seventeen years’ 
faithful service, was presented to . George Tweedie, late 
engineer under the Newport Dock Company. 

A deputation from the National Association of Miners came to 
Aberdare this week with £1000 for the destitute. It is to be fol- 
lowed, so they say, with £3000 weekly, and the Tailors’ Trades 
Union promise another £100 weekly. This is gratifying to the poor 
and the ratepayers, since the burden is now Coons by the various 
unions. 

In most of the districts there is a coal famine, and all the to 
and waste places are thoroughly scoured. At Merthyr I hear the 

ple resort to one of the *‘ croppings” on the Plymouth estate, 
ut for want of pitwood a great fall occurred there this week, and 
injured five men and boys, 

The views of Sir John Coode, M.I.C.E., in advocacy of the pro- 
posed harbour of refuge at Lundy Island, in the Bristol Channel, 
are favourably commented upon in Cardiff. 

Last week an explosion of dynamite took place at Mountain Ash, 
a man having incautiously put a charge into the oven to “dry.” 
He was killed and two others injured. 

This week an explosion happened in the Forest of Dean at a pit 
of the East Hematite Iron Company. In this case several men 
were e in blasting with gunpowder, when an explosion took 
place ~ which three men were injured—all fatally it is feared. 

The Patent Nut and Bolt Company have declared a dividend of 
10 per cent. 

It has been decided to call in the balance of the uncalled capital 
of the Newport Abercarn Black Vein Steam Coal Company. 

I must give a passing note to the large pumping engine erected 
at Penrhiwcieber Navigation Colliery, Mountain Ash. It is a 
Cornish engine with a cylinder of 70in. diameter, length of stroke 
10ft. 6in. There are two pumps, 15in. and l4in. diameter 
respectively, and they are calculated to pump 34,800 gallons per 
hour from a depth of 450 yards. 








PRICES CURRENT OF METALS AND OILS. 
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Sourn KENSINGTON MuseuM.—Visitors during the week ending 
February 27th :—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 11,011; mercantile marine and other 
collections, 1111. On Wednesday, Thursday, and Friday, ad- 
mission 6d., from 10 a.m. till 5 p.m., Museum, 1650; mercantile 
marine and other collections, 58. Total, 13,830. Average of 
corresponding week in former years, 12,413. Total from the 
opening of the Museum, 14,045,655. Patent Office Museum, 
4191. ‘Tutal number since the opening of the Museum, free daily 
(12th May, 1858), 3,120,894. 
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.THE RELATIVE EFFICIENCY OF VARIOUS 
TYPES OF SCREW PROPELLER. 
No. L 

No sooner had Sir Francis P. Smith proved that the 
screw could be used with success as an instrument of pro- 
pulsion than inventors proceeded to devise new forms of 
screw, which were intended to give better results than it 
was supposed could be had from the common helix. 
Dozens of patents were taken out for almost infinitesimal 
variations in the curves or arrangement of blades, and 
the true screw was almost lost under the multitude of 
disguises which it was made to assume. Variations of 
form in propellers were intended to secure diminution of 
vibration, reduction in the cost of fuel, and, lastly, 
augmentations in the speed of the ship, the power remain- 
ing unchanged. Now, as regards the first point, it luckily 
happens that nothing is easier than to prove that of two 
sropellers one will cause less vibration than another; and 
it is indisputable that when a certain configuration is 
imparted to the blades of a propeller it will work more 
smoothly than it would if the blades were not so shaped. 
But, as regards the remaining points, namely, reduction in 
the cost of fuel and augmentation in speed other thin 
being equal, it is not too much to say that it is nearly 
impossible to prove that any one form of screw is really 
better than any other. For each particular hull and draught 
of water we may assume that a screw of maximum efficiency 
exists, and it is worth while to take some trouble to dis- 
cover what this screw is; but the conviction has gradually 
been ‘gaining ground that the efficiency of a propeller is 
a thing almost, if not altogether, independent of the 
peculiarities of form imparted to the blade. In other 
words, the question of maximum efficiency is determined 
more by the area of the blades and their pitch than by 
anything else, the shape and number of the blades being 
unimportant, except as regards vibration, and numerous 
instances could be adduced in favour of this theory. 
Many persons will accept the proposition with much 
reluctance, and will be able to point to ships which have 
done much better with some one given type of propeller 
than with any other ; but, on sifting the evidence in such 
cases, it will invariably be found that not only has a 
change been made in the shape of the propeller but also in 
either its pitch or its blade area. The difference in 
efficiency between the most carefully designed propeller and 
a common screw is probably not much more than 5 per 
cent. It is not easy, we are aware, to convince the world 
of this, because so few experiments have been made to test 
the point. The last report of the Chief of the Bureau of 
Steam Engineering in the United States goes far to 
remove this difficulty, and supplies us with facts which 
tend powerfully to demonstrate the propositions to which 
we have just referred. 

During the time Mr. Isherwood was chief engineer of 
the Mare Island Navy Yard, he carried out a series of 
experiments, with the approbation of Admiral Porter, in- 
tended todeterminethe relative efficiency of various types of 
screw propeller. These experiments were conducted with 
the utmost possible care, and Mr. Isherwood’s report con- 
stitutes an important feature in the official document 
which contains it. We have not space to reproduce the 
report in full, but we can without difficulty place our 
readers in possession of the main facts. The principal 
objects of the experiments were to ascertain: (1) The 
relative economic a gee efficiency of screws of the 
same diameter, uniform pitch, and number of blades, but 
of different fractions of the pitch. (2) The relative 
economic propelling efficiency of two-bladed, four-bladed, 
and Mangin screws, having the same diameter, uniform 
pitch, and fraction of pitch; in other words, having the 
same quantity and kind of surface. (3) The relative 
economic propelling efficiency of a screw of the same 
diameter as the others, and having the same fraction of 
pitch as one of them, but three blades and a greater pitch 
expanding from the forward to the after edge of the blades. 
(4) The relative economic propelling efficiency of this 
three-bladed screw, converted into a Griffith screw. To 
ascertain the foregoing facts, there were to be determined 
for each screw, and for different speeds of vessel with the 
same screw, the gross effective indicated horse-power 
developed by the engines ; the pressure per square inch of 
pistons required to work the engines per se, or disconnected 
from the screw; the resistance of the vessel per se, by 
dynamometer ; the speed of the vessel; the slip of the 
screws, and the friction of their respective surfaces on the 
water. These quantities enable the distribution of the 
whole power exerted to be accurately computed, and the 
values of the parts applied to produce the different effects 
ascertained. The experiments were made witha steam 
launch, built of wi and uncoppered, kept quite clean 
during the trials. This launch is 54°4ft. long on the load 
water line, and 11°88ft. beam. Her depth forward from 
load line to keel was, during the experiments, 2°457ft., and 
aft 3°855ft. The mean depth of the keel is ‘729ft., and 
the mean draught of water was 3°885ft. The area of im- 
mersed midship section was 24°98 square feet; area of 
load water line, 456°54 square feet, while the total wetted 
surface, including keel and rudder, was 717ft. The dis- 
placement was 23°3053 tons. The ratio of the area of 
greatest immersed section to the area of circumscribing 
parallelogram was 0°6663. The ratio of displacement to 
cireumscribing parallelogram was 0°3991. The ratio of the 
length of hull on load water line to its breadth was 4°5791. 
In the centre of the launch is a house 6ft. 8in. wide, 
38ft. 9in. long, and rising 3ft. 9in. above the rail. 

The launch is J ny 2a by two inverted engines of a 
familiar type. e cylinders are 6jin. diameter and 8in. 
stroke, and weigh 1400]b. Steam is supplied by one 
horizontal return tube boiler, 49in. diameter outside and 
6ft. 6in. long. The furnace is 2ft. diameter and 4ft. 11}in. 
long. The tubes return along each side of the furnace; 
they are of iron, six of them are 2}in., and the remaining 
54 are 2in. outside diameter. On the top of the boiler is 
a steam drum, 15in. diameter and 4ft. 1l4in. long. It 
communicates with the boiler by one 8in. pipe. The total 
water-heating surface is 185°6 square feet, and the up-take 
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supplies 2°5 square feet of superheating surface. The 
boiler is supplied with fresh water carried in tanks. 

The different screws used were of brass, and designated 
by different letters. They are all of the same diameter, and 
have the same diameter of hub except the Griffith screw H. 

Screws A, C, E, and F, were formed in the following 
manner : Two true screws were very carefully swept up in 
the sand by the same moulder from the same iron guides, 
and were cast of the same metal at the same time. Each 
of these screws has two blades, one opposite the other, and 
is 53in. long in the direction of its axis. The pitch is uni- 
form, and, by accurate measurement of the screws after 
they were cast, 5°136ft. If the blades are viewed in pro- 
jection on a plane parallel to the axis, their forward and 
after edges are parallel to each other and at right angles to 
the axis. The outboard end of the screw-shaft was made 
to receive both screws at the same time, one being placed 
immediately in front of the other and touching, so that by 
bringing the after edge of the blades of the forward screw 
to coincide with the forward edge of the blades of the 
after screw, the propelling surfaces of both screws would 
be continuous, and they would thus form one two-bladed 
screw A, llin. long in the direction of the axis. Or, the 
blades of the after screw could be placed immediately 
behind those of the forward screw, in the direction of the 
axis, and they would thus form the Mangin screw F, 1lin. 
long in the direction of the axis. Or, the blades of the 
forward screw could be placed at right angles to those of 
the after screw, and thus form the four-bladed screw E, 
54in. long in the direction of the axis; for the fact that 
the blades of the after screw are recessed, as it were, 54in. 
back of those of the forward screw, does not affect the 
results in the slightest degree, and the screw was the same 
as though the four blades had been on the same hub of 
54in. length. Or, one of the screws could be used alone, 
when it was the two-bladed screw C, 5}in. long in the di- 
rection of the axis. After the completion of the experi- 
ments with the screws formed as above described, one of 
them was cut through at right angles to the axis, so as to 
leave it 3jin. long in the direction of the axis, and make 
the two-bladed screw D. By using screw D in connection 
with screw C, bringing their propelling surfaces to be con- 
tinuous, the two-bladed screw B was formed 8fin. long in 
the direction of the axis. It will thus be seen that all the 
screws from A to F, both inclusive, are composed of ex- 
actly the same physical surface, governed by the same co- 
efficient of friction on the water, and have exactly the 
same helicoidal form ; the results from them are, therefore, 
free from the doubt which attends trials of screws having 
different physical surfaces, and, consequently, possibly 
different helicoidal forms, and different coefficients of 
friction, though intended to be exactly the same. 

Screw G is a three-bladed screw, with a pitch expanding 
gradually from 6ft. 6in. at the forward edge of the blades, 
to 7ft. 6in. at the after edge, making the mean pitch 7ft., 
which it had by close measurement. The length of the 
blades in the direction of the axis, at the periphery of the 
screw, is 7in. ; gradually increasing thence to 1lin. length, 
in the direction of the axis, at the radius of 19in.; from 
which point it gradually decreases to 6in. length, in the 
direction of the axis at the hub. When the blades are 
viewed in projection on a plane parallel to the axis of the 
screw, their forward edge is nearly perpendicular to the 
axis. If the most forward part of this edge is made to 
touch this perpendicular, the contact will be at 19in. radius, 
from which point the forward edge of the blade curves 
gradually back until it is, at the hub and at the periphery, 
lgin. from the perpendicular. The thickness of the blade 
just above the fillet joining it to the hub is lin‘ at the 
centre. The weight of the screw is 250 lb. 

Screw H is a three-bladed Griffith screw, formed by 
trimming the blades of screw G into the Griffith shape, 
and bolting between them a hub made of wood, to the 
figure of the frustrum of a sphere l5in. in diameter and 
llin. in height. This hub was well smoothed, painted, 
and varnished ; its diameter is 0°28846 of the diameter of 
the screw, and both ends are flat and circular. The length 
of the blades, in the direction of the axis, at the periphery 
of the screw, is 3}in., whence they curve gradually outward 
to the length of 1lin., in the direction of the axis; at the 
radius of 19in. from which point they curve gradually in- 
ward to the hub, at which the length is 7}in. in the direc- 
tion of the axis. When the blades are viewed in projection 
on a plane parallel to the axis of the screw, they are pear- 
shaped, and the forward and after edges are arranged 
symmetrically on both sides of a perpendicular to the axis 
passing through the centre of the blades. The pitch ex- 
a gradually from 6ft. 8in. at the forward edge of the 

lade, to 7ft. 4in. at the after edge, making the mean pitch 
7ft. The fraction used of the pitch in function of the sur- 
face and of the propelling efficiency of the surface is 0°24. 

In the following table will be found the principal dimen- 
sions of the screws—For screws G and H, the mean pitch 
only is given, and the slip is always calculated for it. For 
these screws, too, the length given is the greatest length of 
the blades in the direction of the axis. 
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Before commencing the experiments, a very excellent 
dynamometer was constructed and applied to the screw- 
shaft for the purpose of measuring the thrust of the screw. 
It consisted of a single vertical lever, stiff enough not to 
spring under a considerably ter pressure than the 
screw was capable of giving, served y knife-edges of 
steel against a brass ring free to move on guides in the 
direction of the screw-shaft, and having a turned recess in 
which was a loose brass ring carrying lignum vite plugs or 
cylinders projecting beyond both sides of the loose ring ; 
both end. of the P ugs are bearing-surfaces, and are fiat 
and at right angles to the grain of the wood. These 
surfaces were kept flooded with oil during the trials. The 
knife-edges bore against pieces of steel let into the movable 
brass ring. The thrust of the screw was delivered against 
the lignum vite plugs by a brass collar secured upon the 
screw-shaft abaft the regular thrust collars. There were 
no collars on the screw-shaft abaft the dynamometer. The 
guides of the movable brass ring carrying the loose ring in 
which the /ignum vite plugs were inserted; were two steel 
pins, one on each side of the shaft, fitting into holes of a 
little larger diameter bored through lugs cast upon the 
ring. An accurately graduated steel spiral spring was 
attached to the upper end of the lever, which end also 
carried a pencil that traced the line of pressures continu- 
ously on a sheet of paper secured around a horizontal large 
diameter revolving drum which received its motion from 
the screw-shaft through worm wheels and worms. The 
lower end of the dynamometer lever, the other end of the 
spiral spring, and the guides of the movable brass ring, 
were, of course, attached firmly to the vessel. The ratio of 
the length of the vessel arm of the lever to the length of 
the spring arm was 1 toll. The dynamometer diagram 
thus obtained, gave the thrust pressures for every instant 
during each run of the vessel. Two indicators were used ; 
one of them was kept permanently in position on one 
cylinder, and the other on the other cylinder, during the 
experiments. Each indicator communicated with ‘both 
ends of its cylinder, and before use was put in 
perfect adjustment, and had its spring tested. A 
counter was attached to the screw-shaft, and registered 
the number of its revolutions. The base for the experi- 
ments, or the course passed over by the vessel during each 
run, was a straight line 8955ft. long, as given by the very 
accurate survey of Mare Island. It extended from the 
northern side of the dry-dock dolphins, or rd piers, to 
the northern side of the magazine wharf. This base was 
close under the lee of the high ground of the island, the 
wind over which was always in the same direction, exactly 
at right angles to the base ; and the water smooth. During 
all the trials, the variation in the vessel’s draught of water, 
and in the trim, was very slight. The velocity of the tide 
varied from nil to three geographical miles per hour. With 
each screw eight experiments were made at the speeds, 
respectively, of 5, 54, 6, 64, 7,74, 8,and 84 geographical miles 
per hour, as nearly as could be obtained. Each experiment 
consisted of six runs over the base, three in each direction, 
and the time of making them was selected when the tide 
had but little influence. The vessel’s speed through the 
water during each double run was not only ascertained 
from the ranging marks at the ends of the base, but by 
means of a mercurial speed gauge consisting of Berthon’s 
modificatior of Pitot’s tube. 

This gauge was composed of a glass tube bent into the 
U-form ; the ends of the tube were open, and the curved 
portion and a portion of the legs were filled with mercury. 
The top of each leg communicated by an india-rubber pipe 
with the bottom of a separate air chamber, and the top of 
each chamber communicated by another pipe with the 
upper portion of a brass tube closed at both ends. One of 
these brass tubes was placed within the other, the inner 
tube passing a few inches through the ends of the outer 
one by stuffing-boxes. The upper ends of the brass tubes 
were inside the vessel, and their lower ends protruded about 
6in. below the bottom of the vessel, 12in. from the nearest 
side of the keel, and at about the middle of the vessel’s 
length. The inner tube was the pressure-tube, and its 
interior received the pressure of the water through a hole 
of ;4in. diameter in its side, a little above its bottom | 
and in the directly ahead direction of the vessel. The 
larger tube was the neutral tube, and in its side, a little 
above its bottom, was a hole of ;;in. in diameter with its 
axis at the angle of 414 degrees from the directly ahead 
direction. The diameter of the outer brass tube was lin., 
and of the inner brass tube gin. A properly graduated 
scale being attached to the legs of the glass tube, measured 
by the difference of the level of the mercury in those legs, 
the vessel’s speed in geographical miles per hour. When 
the vessel was motionless in still water, the mercury in the 
two legs stood at the same level. The vessel's speed by 
this gauge in a calm and at dead high or low water, being 
frequently compared with its speed at the same time ac- 
conting to the shore-marks, was always found to exactly 
correspond. In making the experiments, the vessel, at the 
intended speed, was brought opposite one end of the base 
and then run uniformly to the other, being kept in a 
straight line by an expert steersman. After passing the 
last end of the base a sufficient distance, the vessel was 
turned and the run repeated back in the same manner. 
The throttle-valve was always carried wide open, during 
the turnings as well as during the runs, and the steam- 
pressure varied but slightly throughout an experiment, 
the supply of steam required being always within 
the capacity of the boiler to furnish. From the com- 
mencement of each run to its end, indicator diagrams 
were taken as rapidly as possible from each end 
of each cylinder. e assistant engineers charge 
with this duty being very expert, and, having the pencils 
and paper all previously prepared, the diagrams were 
taken with so little interval of time that they may be con- 
sidered continuous. The dynamometer diagram, taken by 
another engineer, was continuous from the beginning to 
the end of the run, An observer stationed always at the 
same part of the vessel gave the signal the instant he was 
opposite the ranges at the ends of the base; and at the 
same moment two other observers took, one the time to a 
second, and the other the number on the counter. Thus, 
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the time of making each run, and the number of revolu- 
tions made by the screw in that time, were exactly ascer- 
tained. During each run an observer noted at the end of 
each half minute the vessel’s speed through the water by | 
the speed gauge, and at the end of every minute the steam | 
pressure in the boiler, as given by a spring gauge. There 
were also noted during each run the temperatures of the 
external atmosphere, of the engine-room, of the feed-water 
entering the boiler, and of the sea-water; also, the atmo- 
spheric pressure as given by an aneroid barometer. Every 
care was observed in the conduct of the experiments to insure 
extreme accuracy. Although many of the quantities noted 
were not necessary to the main purpose of the experiment, 
yet the results from them are interesting in other points of 
view. 
Mr. Isherwood has collected the results he obtained in 
a series of tables, which would absorb more of our space 
than we can spare; but the more important items are con- 
densed in the following table :— 
Peer _ Taste Il 
Speed of the vessel per hour in geographical miles 
of 6US6ft. 


Relative economic | 
propelling efficiency) 
of screws. 
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These figures are of the utmost importance, as they 
prove very conclusively that, as we have said, scarcely any 
appreciable difference in efticiency results from important 
modifications of form. The total surface and the pitch of 
the screws A, E, and F were obviously identical, for, as 
we have shown, these three screws were built up from two. 
Serew A had two blades only. By shifting one pair of 
blades round on the shaft this was converted into 
screw E with four blades at right angles to each 
other. By again shifting one pair of blades it was 
converted into a Mangin screw F. Thus we _ have 
three distinct types of screw: the common two-bladed, 
the four-bladed, and the Mangin. If there is any 
truth in the statement that difference of type gives dif- 
ferences of result, we ought to find that truth demon- 
strated in this case if ever. Yet it will be seen from the 
figures that the economic efticiency, that is to say, the uti- 
lised percentage of the net power applied by the engines to 
the screw shaft, was identically the same whether A, E, or 
F was used. That is to say, it is a matter of no economic 
importance whatever whether we use a four-bladed, a two- 
bladed, or a Mangin screw, so long as the pitches and 
surfaces are the same. 

Turning, now, to the remaining propellers, we find that 
B was ina very minute degree more efficient than any of 
its rivals. This screw was made by cutting one of the 
screws included in A, E, and F, though at right angles to 
the axis, thus reducing its length to 3iin., and then com- 
bining it with A, the other or sister screw, so as to make a 
single two-bladed screw, the only ditference between it 
and A being that it was but 82in. long instead of being 
llin. The surface was slightly reduced, as will be seen by 
referring to Table I. Here it will be seen that an altera- 
tion in extent of surface produced an etfect which could not 
be brought about by any change in the arrangement of the 
surface, however radical that change might be. 

We come now to screw C. This is one of the two screws 
out of which A, E, F, and B were built up, and the pitch 
remaining the same, we have a two-bladed screw with one 
half the length and area of A, E, F. At the lower speeds 
it will be seen that C was more efficient than any other 
propeller except B; but at the higher velocities it was 
beaten by A, E, F, and B. Here, again, we have a radical 
change in the construction of a propeller, producing scarcely 
any alteration in efficiency. It may be worth while to add 
that the revolutions of the engines with A ranged from 
107 to 196°5 per minute, while C, with half the surface, 
made from 110°2 to 2083, a comparatively trifling ditfer- 
ence. The screw D was two-bladed, and had still less 
surface than C. It made from 113°5 to 221 revolutions, 
and at all speeds it was less efficient, but not in any 
material degree, than any of the other screws, with the 
exception of G and H. The first of these was a three- 
bladed screw with an expanding pitch, and different in 
almost every respect from its rivals. Its pitch was greater, 
but the surface was not much altered. This propeller 
made from 80°4 to 151 revolutions per minute. ‘The pro- 
peller H, the last on the list, was a three-bladed Griffiths, 
made by altering G. Its revolutions varied from 81°95 to 
157°). Its efficiency was less at the higher speeds than 
that of any of the other propellers tried. 

We have said enough, we think, to show that these 
experiments demonstrate the truth that very little is 
to be gained by adopting different forms of blade, or 
alterations in their number or position. In another im- 
pression we shall return to the subject, and call attention 
to certain other facts that may be deduced from Mr. 
Isherwood’s experiments. 








ENCKE’s ComET.—The return of Encke’s comet to our heavens 
has. been for some time expected, but its immense distance 
(182,000,000 miles) rendered all search with ordinary instrumeats 
useless. The large equatorial at the Naval Observatory, Washing- 
ton, D.C., was recently put into service, and the comet was seen 
through this superb instrument by Professor Holden and 
Paymaster Tuttle of the U. 8S. N. Its distance rendered the use of 
the micrometer impossible, and it will scarcely be observable under 
ordinary conditions for several weeks. It is known to our readers 
that the equatorial telescope above mentioned is one of the finest in 
the world. It is Alvan Clark's masterpiece, and has an objective 





26in, in diameter. Its power is now demonstrated in a remarkable 
manner,—Scientific American, 


DRAFT OF A PATENT LAW FOR THE GERMAN 
EMPI 


ve 


Some time ago the German Patent Protection Association 


| appointed a committee for the purpose of drafting a patent law 
| for the German Empire. This committee—composed of Dr. 


André, Chief Burgomaster of Chemnitz; Dr. Hoffmann, privy 


| councillor of Berlin; Professor Dr. Klostermann, Councillor of 


Mines, of Bonn; Mr. Makower, attorney, of Berlin; Mr. Pieper, 


| civil engineer, of Dresden; Dr. Rosenthal, of Cologne; Dr. W- 


Siemens, and Mr. Wollny, Privy Councillor of the Treasury at 
Berlin—has now achieved its work, and on the 23rd January of 
this year Dr. W. Siemens, the president of the German Patent 
Protection Association, addressed a petition to the Federal Coun- 
cil, with the request to initiate, at the earliest opportunity, the 
promulgation of an imperial patent law, pursuant to sec. 4 of 
the Constitution of the Empire, and at the same time to take 
into consideration the scheme worked out by the said committee. 
This scheme, together with the arguments, has just been pub- 
lished by F. Kortkampf, at Berlin, price one thaler. The con- 
tents are as follows :— 


PATENT PROTECTION. 

1. Patents shall be granted—(a) for products of industry ; (b) 
for methods employed for obtaining them; (c) for machinery, 
implements, or tools; provided they are new, and patentable 
according to the following provisions :—Patents for improvements 
shall be granted for such modifications of patented inventions as 
are shown to be independent inventions. Supplementary patents 
shall be granted to patentees for modifications of their inventions. 
Objects that cannot be considered as constituent parts of one 
invention can only be patented separately. 

2. Inventions which, by publication or by public user, or which 
otherwise, before the application for a patent, have been known 
in the German Empire in such a manner as to be completely 
carried out, are not to be considered new. However, the secret use 
of an invention does not prevent the grant of a patent to another 
party; but such grant is not to interfere with the right of the 
party who had previously used it secretly to continue such use. 

3. Patents shall not be granted—(1) For food, beverages, or 
medicines ; (2) for articles included under the law of 11th June, 
1870, relating to copyright, &c., or for patterns and designs ; (3) 
for inventions that would be contrary to morality or the law. 

QUALIFICATION REQUIRED FOR OBTAINING A PATENT. 

4, Inventors may claim a patent. Applicants for patents shall 
be considered as the original inventors until the contrary is 
proved. When several applications for a patent are made in 
respect of the same invention, a patent will be granted to the 
first applicant. The right to apply for a patent for a new inven- 
tion may be assigned. 

5. Patents may be obtained by persons of age, guardians, and 
generally by all persons enjoying civil rights. Aliens and German 
subjects are on an equal footing with respect to patent rights. 
With the consent of the Federal Council, the Chancellor of the 
Empire may order the right of reciprocity to be exercised towards 
the subjects of a foreign State and their assigns. Aliens in 
applying for a patent must appoint an agent residing in the 
German Empire for the whole term of their patent, in default 
whereof the Patent Attorney will be deemed to be such agent. 

6. Patents may be assigned either in whole or in part during 
lifetime, or may be dealt with by a testamentary document. 
The legal right of assignment, however, begins only with the ofti- 
cial notification and registration at the Patent-oftice. 

7. Members or officers of the Patent-office cannot acquire 
patent rights otherwise than by inheritance. 


Grant AND EvIpeNcre or Patents. 

8. The granting of a patent is notified by the Patent-oftice 
through the official Gazette of the Patent-oftice. The operation of 
the patent—regard being had to the provisions of section 34— 
begins from the date of the publication of the petition and speci- 
fication. 

9. Patents are valid for fifteen years, supplementary patents 
during the term of the original patent. 

10. Patents are subject to a duty. This duty, besides the fee 
due for the application, amounts to £1 10s. for the first year. 
Before the expiration of the first year a duty of £3 is to be paid for 
the second year, and before the expiration of each successive 
year a duty increasing by £1 10s. for the year next following. 
No payment of duty can be made earlier than six months previ- 
ous to the beginning of the year during which the patent is 
sought to be maintained. Supplementary patents are sybject to 
a single duty of £1 10s. only. " 

11. Patents become void—(1) at the expiration of their legal 
term; (2) by revocation; (3) by disclaimer notified to the 
Patent-office ; (4) at the expiration of the term for which the 
duty was paid, in case the duty for the next year should not 
have been paid in due time. The voidance of a patent shall be 
published in the official Gazette of the Patent-office. 


Tue Parent Boarp. : 

12. The Patent-officers of the Patent-court constitute the Patent 
Board. They are located in Berlin. 

13. The members of the Patent Board are appointed by the 
Emperor on the nomination of the Federal Council ; the ofticials 
are appointed by the president. The Patent-court is composed 
of five judges, of which the president and one other member 
must be qualitied fora judgeship, the other three members must 
be versed in one branch of industry at least. By decree of 
the Federal Council several such chambers (senates) may be 
constituted. 

14. The expenses of the Patent Board shall be paid by the 
Imperial Treasury. The members and other officers of the 

»atent Board are Imperial officers. The fees and duties are to 
be paid into the Imperial Treasury. 

15. The functions of the Patent-office are :—(1) To decide 
upon the grant of patents according to the provisions of this 
law, to watch the public interest in all patent matters, and to re- 
present the public before the Patent-court in the person of one 
of its members, the Patent Attorney. (2) To keep the necessary 
registers of the patents granted and still in force. (3) To deliver 
the required certificates to private individuals. The library and 
the museum of models belonging to the Patent-office are open to 
the public during office hours. 

16. The Patent-office shall publish all notices in its official 
(razette. An annual supplement shall contain a list of all patents 
= in force, giving a short title of the patent, together with the 

ate. 

17. The Patent-office shall be empowered to call in experts, 
without however being bound to follow their opinion. 

18. The business of the Patent Board shall be conducted ac- 
cording to a set of rules to be drawn up by them and approved 
by the Federal Council. 

19. The Patent-court has to decide (1) cases of opposition 
respecting the grant, validity, and revocation of patents, (2) 





Disputes between the owners of different patents respecting the 
extent of their mutual rights. (3) Cases of contention with 
respect to the grant of licenses and the royalties to be paid for 
such licenses (sec. 30, 32, 34). 

20. Pending the promulgation of a uniform code of civil pro- 
ceedings throughout Germany, the proceedings at the Patent- 
court shall be governed by the rules ip force at the seat of the 
tribunal. The only legal remedy against decisions of the Patent- 
court shall lie in an appeal by writ of error to the superior 
tribunal of commerce of the empire. Section 10 of the law of 
the 12th June, 1869, concerning the creation of a supreme 
tribunal of commerce, shall apply likewise to the proceedings of 
the Patent-court. After the promulgation of a uniform code of 
civil proceedings in Germany, the proceedings at the Patent- 
court shall be the same as those of the ordinary courts of first 
instance ; appeals, however, shall be excluded, pleas for revisions 
alone being admitted. 

APPLICATIONS FOR PATENTs. 

21. Applications for patents must be delivered at the Patent- 
office in duplicate, and in the German language. One of these 
copies is to be returned at once with the certificate of date of 
delivery. Applications must contain a precise and short title of 
the subject of the patent. Applications shall be accompanied by 
a description in German, by which the invention is to be ex- 
plained so completely and clearly as to enable any expert to carry 
it out, and in which all features claimed as new must be dis- 
tinctly pointed out. The description shall be accompanied by 
drawings, models, or patterns whenever necessary for the sake of 
clearness. A fee of 16s. shall be paid for the examination of the 
application. 

22. Should the application not be in the prescribed form, the 
defects are to be pointed out by the Patent-office, with per- 
mission to correct them within a given time. The amendment. 
of such defects within the time prescribed maintains the priority 
of date of the original application. 

23. Applications for patents, when found correct, shall be pub- 
lished in the official Gazette of the Patent-oftice, the description 
and drawings to appear in asupplement. The official (razette and 
supplement shall be distributed to certain public offices, for free 
inspection by the public. The cost of printing the application, 
description, and drawings in the official presentation copies is to 
be borne by the applicant. The remainder of the copies of the 
official Gazette and supplement may be sold to the publie, and! 
when the supply shall have become exhausted, copies in. writing: 
may be had on payment of the cost of such copies. 

24. Should the application be deemed unsuitable for a patent, 
the Patent-office, previous to the publication in the official (Gazette, 
shall advise the patentee to withdraw his application, and to 
make a declaration to that effect within a given time. Should 
the applicant within that time not declare that he intends to gu 
on with the application, it shall be considered as withdrawn. 
Should the applicant within that time declare that he intends 
to proceed, the application shall be published, but with a state- 
ment to the effect that the Patent-office advised the applicant not 
to proceed with his patent. 

25. Applicants may require the postponement of the publica- 
tion of a description for three months. The date of the application 
shall hold good nevertheless, 

26. Three months at least, and six months at most, after the 
publication of the description in the official Gazette the applicant 
shall be entitled to apply for the grant of the patent by paying a 
duty of 30s, At the same time he shall show that the invention 
has been worked in the German Empire. In special cases, the 
Patent-office may extend the term of six months to one year at 
most. The Patent-office shall decide whether the patent is to be 
granted or not. All persons shall be entitled to show cause why 
the patent should not be granted. The Patent-office may order 
the necessary inquiries to be made, or invite the applicant to 
give explanations or to amend defects. 

AcTIONS FOR GRANTS AND REVOCATION or PATENTS. 

27. Whenever the grant of a patent has been refused by the 
Patent-office, proceedings may be taken against the Patent 
Attorney within three months of the notification of such « 
refusal. When a patent has been granted by the Patent-office, 
the Patent Attorney may take proceedings for its revocation. 
Any person may take proceeding for voidance of a patent, as far 
as it may affect him, if he shows that he made the invention at 
the same time as the patentee or before him, or that, on the 
whole, the patent ought not to have been granted. 


Errect oF Patent RiGcHts. 

28. Patent rights confer the exclusive right to the mamufae- 
ture and production of the patented article and its sale; in 
cases of machinery, tools, and implements, and methods of 
manufacturing industrial products, also their exclusive applica- 
tion to industrial purposes. The proof of the patent right shall 
lie entirely on the patentee. 

29. The grant of a patent for improvements shall not include 
the right of using the patented invention to which it relates. 

30. Patentees shall not be entitled to prohibit the use of their 
invention by the War and Admiralty Department, but the latter 
shall be bound to inform the patentee that his invention is used 
by them, and to pay him a sufficient compensation for such use, 
the amount to be settled by the Patent Tribunal in case of dis- 
agreement. 

31. Foreign vessels in German waters shall be affected by 
patent rights so far only as the invention applies to merchandise 
on board intended for the German market. 

LICENCES, 

32. Patentees shall be bound to grant licences to any person 
in consideration of a sufficient royalty. In case of disputes, and 
on the petition of the person who desires to make use of the inven- 
tion, the Patent Tribunal shall settle the conditions and terms 
of the licence ; but the royalty to be paid shall not as a rule 
exceed one-third of the profit made by the user. The Patent 
Tribunal may also sanction a provisional arrangement for the use 
of the patent on the deposit of sufficient security. Under altered 
circumstances, the amount of the royalty may be increased or 
diminished. Should the licensee make improper use of the 
licence to the detriment of the interests of the patentee, he may 
petition for a revocation of the licence. 


INFRINGEMENTS. 

33. Whoever infringes the right of a patentee shall be liable 
to pay damages to him. The injured party, instead of 
may demand the payment of a fine to him (not exceeding £500), 
and the payment of such fine shall preclude all claims for further 
damages. Persons infringing a patent in good faith on the 
ground of an excusable, actual, or judicial error, shall only be 
liable for damages to the extent of the profits made. 

34. If during the interval between the publication of the de- 
scription and the grant of the patent another person has mann- 
factured, executed, or used the patent for industrial purposes 
without the consent of the inventor, the patentee shall be en- 
titled to compensation for the use of his invention, the terms to’ 
be settled according to the provisions of sec, 32. 
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85. The question as to whether the patentee has sustained any 
injury, and, if so, to what extent, as well as the question as to 
whether any profits have been made, and their amount, shall be 
within the discretion of the court, all the circumstances receiving 
due consideration. 

36. The court may adopt the necessary measures for preventing 
further injury being done to the patentee by the defendant. 
Such measures may consist of threats of punishment, and of the 
destruction of such articles and apparatus the possession of 
which by the defendant might give cause to apprehend a subse- 
quent infringement of the patent. 

37. Actions for damages and fines cannot be sustained after 
the lapse of three years from each separate infringement. Said 
proscription applies also to minors and wards and their guar- 
dians, without admitting a reintegration, reserving, however, the 
right of recovering against guardians and administrators. 

38. If in the proceedings relating to the actions mentioned in 
sec. 33 and 34 a question should arise which is within the juris- 
diction of the Patent-office, the court shall stay the proceedings, 
and allow either party sufficient time to take the proper steps at 
the Patent-office. 

39. In cases of contention on technical points bearing on the 
question as to whether the defendant has actually been guilty 
of an infringement, or as to the amount of the damage done or 
of the profit made, the judge shall be empowered to obtain the 
assistance of experts. 

CoNCLUDING PROVISION. 


40. The Federal Council shall order the necessary provisions 
for the execution of the present law. 








THE LEMBERG CZERNOWITZ JASSY 
RAILWAY. 
(From our Special Correspondent.) 

THE amount of public attention which has been drawn to this 
line in connection with the Ofenheim trial is not likely now to 
abate, as the time cannot be far distant when some definite reso- 
lution of the question, in what way the Government officials 
were authorised in taking the measures they did, how far the 
shareholders are to suffer for the supposed misdeeds of their 
general director; and now the trial has ended in a verdict of 
“not guilty,” what remedy they will have and what means they 
will take to repay themselves for the losses they have been put 
to, must be arrived at. It is no longer a question of how far the 
jury were affected by traditional influences, or an imperfect 
knowledge of their arduous duties ; but whether the acquittal 
of Ofenheim is not an @ priori inference of injustice in the Act 
of Sequestration ; and as trial by jury is so recent an institution 
in Austria that this is the first important trial since its intro- 
duction, general satisfaction in the justice of the verdict can 
hardly be expected. 

It is almost impossible at present to define accurately the 
amount of injury that has already accrued to the State from the 
sequestration, or to gues: at the probable difficulties which may 
yet arise, but certainly not the least important among them is 
the fact that the Roumanian Government have insisted on a com- 
plete separation of the administration of their portion of the 
line from the Austrian, allowing the company merely a super- 
vision over the traffic and financial arrangements. 

This determination has already found expression in the 
alteration of the statutes; sec. 45 now stands as follows :— 
“The Comité dirigeant (i.e. the Bucharest Delegation of the 
Board of Directors) will conduct the management of the Rouma- 
nian line under the supervision of the board of directors, from 
whom they will receive instructions.” 

The old footing on which the Austrian and Roumanian lines 
worked socially and unitedly together can never be returned to, 
and the whole energies of the company must, in their own 
interests and those of the State, be directed to prevent a further 
breach and secession, and to take care that the unison which still 
exists shall be strengthened and maintained. There can be no 
doubt that the damage caused to the company by this disunion 
will be immense; but nothing’in comparison to the loss to the 
State from a military and political point of view. 

The Roumanian Government have, I believe, in a measure 
made the decision of their future course of action dependent on 
the result of the Ofenheim trial, and it is possible that the 
verdict in favour of the accused, and through him in favour of 
the railway, may have a beneficial influence in putting a stop to 
negotiations for effecting a complete financial separation of the 
Roumanian from the Austrian line. But to realise this effect, 
and to derive the full benefit of whatever chance there is of re- 
covering lost time, the sequestration must be at once abolished, 
and the administration relieved of the coercion and supervision 
which have for so long a time governed and restricted their 
efficiency. 

As to the mode by which this abolition is to be accomplished, 
or what conditions will he demanded by the Government, I can 
hardly hazard an opinion, although I am inclined to think that 
the stipulations agreed on in the protocol of the 16th March, 
1874, previous to the last general meeting of the Lemberg Czer- 
nowitz Jassy Railway, taken at the request of the Minister of 
Commerce, between the Sequestrator Barychar on the one side 
and the board of directors of the company on the other, may in 
some degree indicate the line of argument likely to be adopted. 

In this protocol, which was subject to the approval of the 
Minister of Commerce and the general meeting of the company, 
the board of directors undertook to raise a capital of 2,000,000f1. 
for the reconstructions and equipments ordered by the seques- 
tator, and to pay back the money advanced by the Government 
for providing six locomotives and for increasing the rolling stock 
to the amount of 320,607fl., which was paid out of the traffic 
receipts. 

The company undertook further to raise a nominal capital of 
7,400,000f. silver for the purpose of defraying both the require- 
ments mentioned, for paying off the remaining outstanding 
liabilities, for creating a traffic fund, for completing the per- 
manent bridges, and for covering other requirements of the 
Roumanian Government. The company had also to renounce all 
claims against the Government for the hitherto unpaid guarantee 
and for the amount of loss due to the decrease of traffic during 
the year 1870-1. For this the Austrian Government undertook 
to include the sum of 135,000fl. silver for the annual interest 
and sinking fund of the above-mentioned capital, 7,400,000f. to 
be emitted in the yearly estimates for Austrian railways. They 
also offered to pay to the company in the form of an advance the 
agis difference on the November coupon of 1873, to settle several 
disputes about taxes in favour of the company, and to sanction 
the emission of the new loan free of stamps and duties. 

In order to explain this more fully it will be necessary to state 
the relations of the company to the Government with regard to 
the guarantee. The company hold a guarantee from the Aus- 
trian wasp - oo0k. ails silver, and from the Roumanian 
Government of 1, . silver, or altogether a guarantee of 
3,742,840f1. silver. 

Of this sum 2,325,000f. is absorbed by the interest on and 





the sinking fund of the debenture stock, and 1,125,000f1. as 
5 per cent. interest on the share capital, making the entire 
interest and sinking fund amount to 3,450,000f1. silver. Deduct- 
ing this amount from the total guarantee, there remains a 
surplus to the credit of the company of 292,840f1., which, how- 
ever, after having deducted from it sundry expenses allowed by 
the statutes, may be put roundly at 250,000f1. This amount, 
added to the sum of 135,000f1. promised as above by the Govern- 
ment, would be sufficient to pay the interest on the nominal 
capital of 7,400,000f1. to be raised. 

The Minister of Commerce refused to sanction this proposal, 
although much trouble had been taken to bring the transaction 
to so forward a state; and I think the shareholders will have 
greater cause than the Government to be thankful that it was 
not completed, as, now that the Ofenheim trial is at an end, and 
the sequestration virtually annulled, they are entitled to demand 
their full rights, and are perfectly untrammelled by the previous 
negotiation in any position they may take in relation to the 
sequestration. 

There can be no two opinions about the fact that many resto- 
rations and constructions have been undertaken during the 
sequestration which were absolutely unnecessary ; that works of 
art have been executed which have even by the supporters of 
the prosecution been deseribed as superfluous and luxuries ; and 
that in the condemnation of the sleepers a wholesale and arbi- 
trary rejection represented their state as being much worse than 
was warranted by fact. 

The reorganisation of the administration was undoubtedly 
a failure, nor could it have been expected to be otherwise when 
it was based on a plan which has long been condemned and re- 
jected by all competent authorities. 

The amount of damages likely to be claimed comprise a sum of 
2,829,690f1., which was continuously struck out when the traffic 
accounts were revised, and 900,000f1. for works executed under 
the sequestration. How far it is advisable for the company to 
press their full claim against the Government must be decided 
at the next general meeting of the shareholders, nor am I in a 
position to advocate any line of action ; nevertheless, I counsel 
moderation. With all the respect due to the uprightness of the 
Austrian courts of law, believing that redress will be given to 
every one aggrieved, even though the Government be the ag- 
gressor, with a full appreciation of the loss and annoyances to 
which the shareholders have been subjected during the tedious 
litigation, I would caution the latter not to lay too much stress 
on Ofenheim’s acquittal as a refutation of the right and necessity 
of Government interference, but advise them to adopt a tone of 
moderation in their demands for settlement which will be as 
honourable to themselves as acceptable to the Austrian Govern- 
ment. 

Let each accept the disclosures which have been made as a 
warning against entrusting too much to individual responsibility, 
and to insist that the officers appointed for particular duties, 
whether they be of supervision or of execution, shall each fulfil 
the requirements of his post with a strictness and honesty which 
will prevent advantage being taken of the confidence of the 
State, put a check on the abuses of protection, and restore 
general confidence to the public. 

Vienna, March 6th. 





THE CHEMICAL SOCIETY. 
Thursday, March 4th, 1875. 
Professor ODLING, F.R.S., President, in the Chair. 


THE minutes of the previous meeting were read and confirmed, 
after which Messrs. J. W. Thomas and Henry Shepheard were 
formally admitted Fellows of the Society. The names read for the 
first time were those of Messrs. M. W. Williams, J. Wilson, and 
G. E. Davis. Messrs. Charles Thomas Whitmell, B.A., Thomas 
Howard, Ernest Laremont Fleming, Joseph John Ackworth, Alfred 
Senier, M.D., Joseph G. Gordon, and James Wilson Bell, and Capt. 
Douglas Galton, F.R.S., were ballotted for and duly elected after 
their names had been read for the third time. 

The first paper, “‘On the Dissociation of Nitric Acid,” by Messrs. 
P. Braham and J. W. Gatehouse, was read by the former. Three 
series of experiments were made, the first of which consisted in 
exposing the vapour of the acid (S. G. 1°5) to various temperatures. 
At that of melted tin only 2°5 per cent. of the acid was decom- 
posed, while at that of melted lead 20 to 30 per cent. was affected, 
and at a low red heat 54 per cent., at a bright red heat 89. The 
products are tetroxide of nitrogen, nitrous oxide, oxygen and 
nitrogen, the reaction being represented by the equation :— 
8 HNO; = 4 NO: + 4 OH: + N2O + Nz + On. 

A very neat experimental illustration was shown by pouring 
nitric acid into the bowl of a tobacco pipe placed in an inclined 
position, and the stem of which was heated to redness ; the evolved 
gas was collected over water. In the second series, where the acid 
was exposed to sunlight, it was found that decomposition ceased 
before the amount of nitrous acid had reached 1°5 per cent. If, 
however, the products of decomposition are removed as they are 
formed, the action continues, From the third series of experiments 
it was found that nitric acid containing nitrous acid is not decom- 
posed by boiling. 

The President said the Society was much indebted to the authors 
for their paper, and especially for the very neat lecture experiment 
which they had shown. 

Dr. Armstrong observed that Mr. Braham had asked fora simple 
method of analysing a mixture of nitric peroxide, nitrous oxide, 
oxygen and nitrogen. He might suggest that a coke ball saturated 
with sulphuric anhydride would absorb the nitric oxide without 
affecting the nitrous oxide, and the other gases could then be de- 
termined in the usual way. 

Mr. Braham then exhibited an experiment in which he exhausted 
a glass receiver, and after allowing the air to re enter through a 
large opening until equilibrium was restored, the opening was 
closed and the vessel connected with a pressure gauge. In the 
course of a minute the mercury had risen through the space of an 
inch. A converse experiment was made by pumping air into a 
glass vessel, allowing it to escape, and then closing the opening. In 
a short time there was an appreciable pressure within the vessel. 

Many suggestions were offered by various members of the 
Society in explanation of these phenomena, after which Dr. 
Thudicum addressed the Society ‘‘On the Chemical Constitution of 
the Brain.” He said he thought the best way would be to explain 
the table of the constituents of the brain which was hanging on 
the wall, comprising twenty-one compounds, besides fats and fatty 
acids. This subject, which was one of great difficulty, had 
occupied him many years, and he had found that it was quite 
useless to work on the small scale, in fact, before anything could be 
done 1000 brains had to be subjected to chemical examination. 
Of the constituents of the brain, nearly all the albumen present 
was in the insoluble form, and the sub-group of the phosphorised 
principles, to which he had principally directed his attention, 
consisting of the kephalins, myelins, and lecithins, all contained 
phosphorus. There were also present nitrogenised principles, 
oxygenised principles, inorganic matter, and about 80 per cent. of 
water. The water is very difficult to remove from the brain 
matter, but it can be done by slicing it thin and soaking it in 
successive =] of strong alcohol. The dried product is then 
finely divided, and rubbed through a sieve. Heated to 45 deg. 
o- with —> ae we Jt. white a ges yo pe ing of — 
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fatty ethers. The constituents of the white matter may be 
separated by treatment with ether, which extracts the kephalins ; 
on concentrating the solution, and adding alcohol, these‘are preci- 
itated. The myelins are only slightly soluble in ether, but may 
dissolved out by absolute alcohol, which leaves the cerebrin, 
phrenosin, and kerasin. 

All the phosphorised principles are soluble in water, but the 
kephalins, as a class, are characterised by the property of 
oxidisability, turning brown in contact with ether; whilst the 
myelins, on the contrary, possess great stability, and are, there- 
fore, readily obtained colourless and crystallised. Hydrochloric 
acid, or any salt, readily precipitates the phosphorised compounds, 
but when dialysed these are removed, and the compounds again pass 
into solution, affording an excellent method of purifying them. 
The phosphorus is always present as glycerophosphoric acid. 

The author then explained his theory of the constitutional 
structure of the various compounds; after which he shortly 
noticed the members of the nitrogenised group, of which phrenosin, 
Cy Hy, NO, may be considered as the monoamidatedjform of a 
fatty acid, whilst cerebrin, Cy, He, Nz O,, is the diamidated form ; 
kerasin, Cy H,,; NO, the third on the list, is a colourless crystal- 
line substance. All these compounds give a most magnificent 
purple colour when treated with a acid and sugar, by 
Pettenkofer’s reaction. Stearoconote has the same composition as 
cerebrin, and can easily be converted into it by boiling with 
hydrochloric acid and benzene; cerebrin can also be reconverted 
into stearoconote. 

The amount of these principles is considerable, the phosphorised 
and nitrogenised compounds, with the cholestrin, constituting 
5 per cent. of the brain. 

The Chairman, in thanking the author, said he need not remind 
the Fellows that this class of investigation was of the most 
difficult kind, and especially the brain, which required more than 
ordinary boldness to attack it. 

In answer to a question by Dr. Wright, Dr. Thudicum replied 
that the examination was ‘conducted on the normal brains from 
human subjects controlled by experiments on the brains of oxen. 
In softening of the brain he had found free glycerophosphoric acid 
and fatty acids. 

Mr. C. T. Kingzett then read a paper on “‘ Calcic H. hlorite 
from Bleaching Powder.” After a brief summary of what was 
alreay known on the subject of bleaching powder, the author said 
he had observed that needle-shaped crystals were formed in a 
saturated solution of bleaching powder which had been exposed 
during a frosty night. On freezing a concentrated solution of 
bleaching powder, breaking it up and throwing it on a filter, the 
mass gradually thawed, leaving on the filter a mass of feather-like 
crystals, Similar crystals are obtained on evaporating a solution 
in vacuo over sulphuric acid and potash. The author has analysed 
these crystals, and believes them to be calcium h hlorite. 

The chairman having thanked the author, Mr. W. Noel Hartley 
read anote “‘Ona Simple Method of Determining Iron.” This 
process was originally devised as a rough-and-ready one in the 
absence of proper chemical apparatus, but has since proved to be 
remarkably accurate, and a good method for students beginning 
quantitative analysis. Equal weights of the ore to be examined, 
and of fine iron wire, about four or five grammes, are dissolved and 
made up to the same bulk. A pipette full of each solution is then 
taken, and the ferric salt reduced to the ferrous state by warming 
with granulated zinc. Permanganate is used for the titration, 
the comparative amounts required for the pure iron and for the 
ore giving the percentage of iron in the latter. 

The thanks of the Society having been given to Mr. Hartley for 
his practical and ready method of determining iron, the meeting 
was adjourned until Thursday, 18th March, when Dr. Hofmann 
will deliver the Faraday lecture at the Royal Institution ‘* On 
Liebig’s Contributions to Experimental Chemistry.” 








OPPOSITION TO THE PATENT BILL. 

On Friday last, a deputation of leading London patent agents 
waited on the Lord Chancellor with the view to lay before him 
some of their views on the changes introduced by the new Bill. 
Their remarks were almost entirely confined to the question of 
preliminary examination. They pointed out that if such examina- 
tion must be adopted, the means suggested by the bill were not 
the best. The proposed referees should not be appointed, but 
in their stead there should be sub-examiners, officers of the Commis- 
sion. The deputation made numerous objections and suggestions, 
some of which the Lord Chancellor pointed out would be provided 
for by the rules. The Lord Chancellor did not give any promise 
of any change, nor did he give any explanation; he, however, stated, 
that any advice the patent agents might give with respect to the 
new rules would receive careful consideration. On Tuesday last, 
we understand a deputation was sent from the Society of Arts to 
the Duke of Somerset, with the object of pointing out to the Duke 
those points which the society deemed most important to be con- 
sidered during the progress of the bill through the House. 

In THe ENGINEER of last week a short paragraph stated 
that steps were being taken in Glasgow to oppose certain 
parts of the bill. Our correspondent in Glasgow now sends 
us the following further information:—‘ A private conference 
of inventors was held on the subject on Tuesday night, 
when the provisions of the bill were fully and freely dis- 
cussed. From what I have been able to learn regarding the 
proceedings, 1t appears that the gentlemen present, some of 
whom have a considerable interest in the fate of the measure, 
objected strongly to an inventor having to file with his application 
a complete specification and drawing of his invention, chiefly 
because this would entail a very heavy expense, and was not at all 
considered necessary. The present practice in this matter was 
generally held to be better than that proposed, if it could only 
be rendered more definite and satisfactory in its working. The 
only provisions in the bill which can be said to have met with any 
— are those which relate to the appointment of Examiners 
of Patents, only there was a decided conviction that these pro- 
visions would be of no appreciable value unless the number of 
examiners proposed were increased, The meeting seemed distinctly 
opposed to patents being granted for only seven years, with a 
prolongation to other seven, because this would introduce a 
simple piece of legal formality, which would extract unnecessary 
fees from the inventor. The seven years’ patent was considered 
very disastrous to inventors, as it would not allow them sufficient 
time to reap the value of the patent. Opposition was also expressed 
to the present system of taxation, because the first years of a patent 
are generally open unremunerative, and it is only when 
it becomes old and well-known that it is really a property of value 
and may fairly be taxed. The meeting was also thorough - bey 
the proposal to make the issue of licenses compulsory. ey held 
that in the case of a good patent the provision was unnecessary, 
because in these circumstances an inventor will only be too glad to 

t licenses to others when he is not able to supply the demand 
imself. But the m would operate injuriously in cases where 
a patent was onl inning to be remunerative, and where the 
inventor should be compelled to grant a license to his next-door 
neighbour, to sell the article he had produced by his own skill, and 
for which he had not as yet secstved, any adequate compensation. 
Besides, it is held that the whole onus of m the invention 
successful would rest with the inventor, and it would only be after 
success that licenses would either be asked or taken. The meeting 
considered it desirable that conesnnieetiens should be 7 2 
with patentees, and engineering and other societies, wi e 
object of ¢o-operating to bene a really geod bill,” 
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ALTHOUGH we hold that the best type of non-compound 
engine is superior for marine purposes to the compound engine, 
the latter is not only a very economical machine, but we have 
no hesitation in stating that it is better adapted for driving 
flour, spinning, and weaving mills than any engine with a single 
cylinder, and pretending to be economical, can be. For this 
reason we hold that Mr. Mumford acted prudently when he 
adopted the compound engine for driving the machinery of the 
Albert Mills, described in our impression for Feb. 5th. 

This engine we now illustrate above, the engraving on the 
next page showing the arrangement of the fly-wheel and gearing. 
The high-pressure cylinder is 19in. diameter, and 3ft. 7in. stroke. 
The low-pressure cylinder is 32in. diameter, and 5ft. stroke. 
The capacities of the cylinders are thus nearly as 6 tol. The 





slide valves are driven by a single eccentric, as shown ; the beam 
is 18ft. long between centres. 

The fly-wheel is 22ft. 4in. in diameter. It is provided with an 
internal toothed segmental rim driving the pinion on the 
mill shaft, as shown. The weight of the fly, segment, and crank 
shaft is 28 tons. 

The engine has been carefully designed, and the workmanship 
is excellent. The consumption of steam is so small that a 
single Cater boiler only ic required to drive the whole of the 
work. The engine is controlled by one of Pitcher’s hydraulic 
governors, which answers its purpose admirably. 

In our previous notice of the Albert Mill we stated that steam 
was supplied by three boilers. This is an error. Only two 
boilers are actually down, but space is provided for a third should 





the mill be augmented in size, as is probable. We omitted also 
to state that Mr. E. H. Badger, of Blackheath-road, was the 
architect of the mill, which has been designed with unusual 
regard to esthetic effect. 








A Monster TorPEDO.—An experiment with a monster torpedo 
has just taken place at Toulon. The machine, charged with damp 
gun-cotton, was moored at a distance of 25ft. from the Eldorado, 
and more than 20 dynamometers were placed at various distances 
to measure the explosive force. The signal being given a deep 
sound was heard. The spectators ex d to see the vessel blown 
to pieces, but it was only broken in the middle, for the engineers 
wish to trace on the torn side the destructive power of the invention 
which they are studying.—Globe, 
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PIRBS LYE ViEw 


Some days ago a paper was read at the United Service Institu- 
tion, by Mr. D. O. Macomber, upon the rifled gun which is called 
after his name, and which has excited considerable interest lately 
in artillery circles and amongst manufacturers of ordnance. The 
chair was taken by Lord Waveney, and a large number of those 
interested in such matters were present. None of the authorities 
of the Royal Gun Factories, however, put in an appearance ; we 
presume that they consider the muzzle-loading versus breech- 
loading question so definitely settled that further argument on 
the subject,or consideration of any system based upon the latter, 
is quite unavailing. Perhaps they are right; but, under any 
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| expansion from the inside all would unite their strength to resist 


the further expanding force, until at last the outer cylinder will 
begin to expand. This is the mode adopted in the manufacture 
of my gun. Each portion from the interior to the exterior is 
made to take its due proportion of strain by being placed in such 
a condition of tension during its construction as will develope its 
powers of resistance to their greatest extent.” 

The Macomber gun is of breech-loading character. The 
chamber and breech form one piece, which is constructed sepa- 
rately from the chase, and tle two separate portions are after- 
wards united by a very strong double screw, as shown above. 


circumstances, Mr, Macomber’s invention has the merit of ex- The breech portion is extended into two projections, which 


treme ingenuity, and we cannot 
but conceive that it deserves 
at least a fair trial. 

The lecturer commenced by 
pointing out the necessity of 
great power and extreme range 
in modern ordnance, and he 
defined the essential conditions 
for obtaining these desiderata 
to be, in his opinion, the use 
of the strongest powder of the 
finest grain, so as to be able to 
pack the greatest weight in the 
smallest space; with ignition 
in the centre of the cartridge, 
so as to burn the whole in the 
shortest possible time; and 
the employment of a gun so 
constructed as to be capable 
of sustaining the strain of 
successive discharges with per- 
fect safety. These conditions 
were all fulfilled in the weapon 
which he produced for the in- 
spection of his audience. In 
this gun the limited nature of 
the powder chamber, and con- 
sequent concentration of the sc 
charge of powder employed, 
confined the maximum power 








SCALE OF 












FEET 


2 rf + s 


n | 





of resistance to a comparatively 
small space, enabling the 
“chase” of the gun to be very 
considerably reduced in length. 
With any given weight of pro- 
jectile, half its weight of the 
finest-grained and the strongest 
powder wasused, The strength 
of powder—that is to say, the 
rapidity and violence of its 
ignition—is always in propor- 
tion to the fineness of the 
grain ; hence the employment 
of cubes of powder for heavy 
rifled muzzle-loading guns is to 
decrease the rapidity of ex- 
plosion, in order to prevent 
erosion of the bore and insure 
perfect ignition of the entire 
cartridge. With service guns 
the charge is from one-fifth 
to one-seventh of the weight of the projectile. To insure 
perfect immunity from danger in using such violent powder, the 
means adopted in the manufacture of the Macomber gun is to 
subject each part during the process of construction to a greater 
strain than it can ever be subsequently called upon to endure 
from the expansion of the powder-gas waves. 

The principles of construction by which this end is believed to 
be satisfactorily attained were thus illustrated by the lecturer :-— 
“Take,” said he, “six tin cylinders, fitting loosely one within the 
other. Now drive a taper punch through the inner cylinder. 
After a few blows it will tighten upon the second cylinder, and, 
continuing the blows upon the punch, the second cylinder will 
tighten upon the third. Eventually, by proceeding thus, by 
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provide an axis for the “spindle ” within which the breech-screw 
works. The breech-screw is turned by means of a hand wheel, 
and consists of a three-threaded worm, the screw which closes 
the powder chamber having the same pitch, and being also three- 
threaded. Two and a half turns close the breech entirely. The 
escape of at the breech is wholly prevented by placing on 
the end of the breech-screw a check, made of three united 
steel staves, strong, thin, and castic, and firmly bolted into the 
screw. These staves form a part of a cylinder which enters the 
rear of the powder chamber as the screw is driven home, and the 
chamber being slightly diminished in diameter towards the 
muzzle of the gun, the staves are compressed. Hence, they fit 
closely the inner walls of the chamber, and inclose about one- 
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third of the length of the cartridge. Moreover, being bevelled 
to a thin edge, they cut away the fouling of previous discharges 
to the extent of their own length. The power of the powder-gas 
waves expands the elastic steel staves against the walls of the 
chamber, and entirely prevents the escape of any gas between 
the two. Ignition of the cartridge is induced by means of a 
sharp pointed “fire tube,” which projects from the face of the 
breech-screw and pierces into the mass of the powder as the 
screw is worked home. A channel through the entire screw 
head communicates with this, and into its other end an ordinary 
friction tube is inserted, the lanyard from which leads through 
a loop at the left side of the breech, Practically it is not found 
that the pointed fire tube gets 
choked up by being screwed 
into the cartridge; but under 
any circumstances either fire 
tube or gas check can be re- 
placed at a moment's notice, 
without the least difficulty. 
The bore, which has a calibre 
of 1°275in., is rifled in seven 
shallow grooves. The pitch of 
the grooves commences with 
one turn in 130in., and finishes 
with one turn in 93in. The 
powder chamber is 7°25in. in 
length, with a diameter of 
2‘5in. The projectile is a 
cylindro-conoidal shot of steel, 
with a band of lead inserted 
round the base, which takes 
the rifling as the shot leaves 
the gun. The arrangement 
of the lead on the projectile 
is so managed that it will 
be observed there is little 
or no danger of “strip- 
ping.” It is not found that 
the want of a soft coating 
around the remainder of the 
shot affects its action so as to 
reduce the velocity or prevent 
its having a good flat trajec- 
tory ; at the same time, there 
is with this gun—as with many 
others of great velocity and 
abrupt pitch of rifling—a sin- 
gularly erratic motion of the 
projectile at first starting 
which prevents its being effec- 
tive at very short ranges. 

The construction .of the 
Macomber gun is as follows:— 
3oth chamber and chase are 
built up of separate discs which 
are composed of three diffe- 
rent qualities of wrought iron, 
the softest forming the inter- 
nal ring and the hardest the 
external ring of the series, as 
shown. These three rings 
are thoroughly welded to- 
gether, and after a sufficient 
number of the discs are prepared they are roughly lathe- 
turned to bring them to an uniform thickness, and also 
to ascertain if there is any imperfection in the welding. 
Any disc that presents any imperfections is rejected as 
unsuitable. The discs are then submitted one at a time 
to the process of “setting” by steel punches, which are 
driven into the interior, beginning by gentle blows of a steam 
hammer, and proceeding to harder blows, until the exterior por- 
tion of each disc is just beginning to expand. It is imagined 
that under these circumstances every portion of each dise will 
take its due share in the resistance of the powder-gas, and that 
no subsequent strain given to that part of the gun will bear any 
proportion to the “ proof” to which each disc is subjected in the 
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action of setting. The setting takes place whilst the metal is 
cold, After the discs are all “set” they are welded together in 
succession one after another upon a mandril by the process 
known to smiths as “jump welding,” and as the centres of the 
flat of each dise are slightly raised, that portion unites first in 
welding, and thus presses out any scale or oxide of iron which 
might hinder the perfect union of the metal. As each disc is 
welded to the rest the completed portion is only heated just suf- 
ficiently to insure a proper weld. Subsequently the mandril 
upon which the discs are welded is removed, and the “breech” 
or “chase” is ready to be turned down to an appropriate shape. 
When the breech is thus far completed it is engine-turned exter- 
nally, and a number of steel rings, which have been opened and 
forged without welding, so as not to break the continuity of the 
metal, are accurately fitted to the exterior of the breech, and are 
forced over the same without heat or shrinking, one at a time, by 
a powerful hydraulic press. On one of these the trunnions are 
forged. For the gun exhibited a power of 144,000 Ib. to the 
square inch had been employed. The chase consists of wrought 
iron dises without any external coating of steel rings. 

The powers exhibited by this gun are said to be very remark- 
able. Ata trial held in Messrs. Curtis and Harvey's grounds at 
Hounslow, with a 3 1b. projectile and 14 1b. of treble strong No. 3 
gunpowder of their make, the actual velocity was estimated at 
not less than 2000ft. per second. There has, of course, been no 
opportunity for testing its powers of range since its arrival in 
England, but Mr. Macomber stated that an actual distance of | 
nine miles and a quarter had been compassed upon Fire Island | 
beach, near New York. We trust that the authorities of the | 
War Department will afford to the inventor every facility for 
experimenting with this weapon during his stay in England. | 
Even if, after an exhaustive series of trials, it should not prove | 
to be of so much value as is now anticipated by Mr. Macomber, | 

' 





there are many points in its manufacture and many peculiarities 
of construction which deserve the attention of Colonel Campbell, 
R.A., the superintendent of the Royal Gun Factories, We com- 
mend it to the consideration of artillerists, 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our corre- 
spondents.) 


| all. Take another case in point. 


incur all the risk and expense, and, if the invention suc- ; 


ceeded, we were to pay him a moderate royalty. We fancied that 
the whole expenses would be about £1000. Asa matter of fact, 
five years elapsed before we made a shilling by the invention, and 
we expended over £7000 in bringing it to perfection, and 
rendering it available. When we had done this, then other 
manufacturers were willing enough to adopt it, and we 
had some little trouble in the way of infringements. The 
patent was for years a steady source of income to us and to the 
inventor. Now, without patent law, in what position should we 
have been? Our £7000 would have been totally lost—that is if we 
had been fools enough to spend it—and a really valuable improve- 
ment in a manufacturing process would have been lost as well. I 
shall not say what our profits were in the long run, but I fancy 
the State would not have cared to pay us £7000, to say nothing of 
recouping us for our time and pad «4 Now, this case is one of 
everyday occurrence. The inventor continually comes to the 
manufacturer, and the latter it is that developes the invention and 
makes it really a thing of commercial value. Again, there are 
certain firms who introduce new processes or new types of 
machinery, and go on from day to day improving them. Without 
patent law these men not only would not, but could not, afford to 
do this, It may startle the opponents of patent law if I tell them 
that one firm of engineers in the North of England regularly set 
aside as a portion of their trade expenses £5000 a year to be spent 
on experiments intended to test the value of new inventions, and 
yet this firm really have taken out very few patents, because the 
experiments only too often result in nothing but loss. How would 
Mr. Macfie provide for such a case as this? It is by no means 
isolated. 

In point of fact, we have heard a great deal too much of the 
inventor, and a great deal too little of the manufacturer. Even 
when the inventor is a manufacturer he benefits the world, not 
because he invents, but because he makes. Let it be understood 
that I am far from depreciating the value of inventive talent ; on 
the contrary, I rate it very highly. It would be a strange world 
without inventors, All that I would insist on is that it is sheer 
waste of time to regard patent law as though its first, last, and 
only object was to provide protection for the inventor. If we do 
this, we narrow the whole legislative circle, and we neglect the 


| interests of a class without which the inventor could do nothing at 


A gentleman, himself a manu- 
facturer, some time since effected a very valuable ge in 
a new process in a totally different branch of trade from that in 
which . himself was engaged. He patented this, and he spent a 
good deal of time and money in endeavouring to get a manufacturer 
to adopt his invention. In this he utterly failed, and the patent 


| lapsed, nor has the invention ever been taken up since, although 


PATENT LAW, 

Sir,—I have read with attention nearly everything that has been 
recently written on patent law, and I now beg you to spare me a 
little portion of your space, because no one has yet said what I 
wish to say. The various aspects of patent law, its uses and 
abuses, have only been regarded from a single point of view, and 
thus it happens that considerations of vital importance have re- | 
ceived no attention whatever. The only persons, with one excep- 
tion, who have troubled themselves to write about patents may be 
divided into three classes—-patent lawyers, patent agents, and in- 
ventors. No one has approached the subject who is at the same 
time quite disinterested and familiar with it. Now Iam not a 
lawyer, nor a patent agent, nor an inventor, but a manufacturer; 
and I fancy that, although I am very far from being disinterested, I, 
and the class to which I belong, have some right to a voice in the | 
matter. Mr. Mactie is the only manufacturer who has said much, 
if anything, publicly about patent law, and his utterances deserve | 
attention. 

Mr, Macfie a good many years ago had an invention brought to 
him, which he endeavoured to develope, without success ; he spent 
some thousands of pounds in this way, which he lost. He was in 
consequence disgusted with patents. Then rival manufacturers 
introduced patented improvements in their machinery ; he and his 
partners resisted improvements as long as they could, and then 
they were compelled to adopt them at very great expense, Mr. 
Macfie will, no doubt, correct me if I am in error, but I have | 
related as nearly as [ can remember what he told me himself some 
years since. Itis not remarkable that he should after such an | 
experience desire the abolition of patents, but he is certainly not 
ilisinterested, His proposal is that the State should reward in- | 
ventors, and there is a good deal to be said in favour of this scheme, 

| 
| 


and there would be yet more if only inventors had to be considered. 
But the weak point in all the arguments urged against patent law 
by such men as Mr. Macfie lies in the fact that those gentlemen 
contemplate the existence of no one but the inventor. In like | 
manner, the weak point in arguments urged in favour of patent 
law is that no one’s interests are thought of but the inventor's. 

And here I must interrupt myself for a moment to say a word | 
about the ‘poor inventor,” of whom we hear so much. This | 
individual is a nuisance tohimself and to every one else. Practical'y 
he is a gambler. He knows that now and then a prize is drawn in 
the patent lottery, and a patent is to him nothing but a lottery 
ticket. He is always thinking that although poor he will die rich, | 
that fortune will smile on him, and that he will invent something 
which will bring him fame and fortune. All that he requires is a 
patent, and the rest is certain to follow. Instead of contenting 
himself like other men, to work and accumulate money by industry, 
he is always scheming and dreaming, and wasting his time and his 
money. Of course there are exceptions, and poor inventors do, 
once in a century or so, produce something that brings them in | 
money, but these exceptions only prove the rule. 

To return to the main thread of my discourse. 1 wish to convince 
such of your readers as may read this letter, that the inventor’s 
interests are, in a sense, a secondary consideration, and to prove | 
this I must say a few words--I will be as brief as I can-—about | 
patents, and the way in which they are worked. | 

There are several classes of patents. There is, first, the specula- | 
tive or lottery patent, taken out by the inventor on the chance that 
something will come of it—which anticipation is hardly ever 
fulfilled. There is, secondly, the advertising patent. If patent | 
agents will speak out, they will admit freely that at least 20 per 
cent. of their best paying business lies in this class of patent, and 
I challenge them as «a body to deny the fact. The advertising 
patent is invariably taken out by a manufacturer. No preliminary 
search is made, because he and his agent know perfectly well that 
the patent, when complete, is not worth the parchment on which 
it is written. It might be infringed systematically, and the holder 
would make no sign; he could not get an approach to a hearing if 
he pretended to sue. This kind of patent is taken out because it 
enables the manufacturer to persuade ignorant customers that he is 
in the first rank with improvements, and that he is a very clever 
engineer and go-a-head fellow s and it does operate, to a limited 
extent, in —- other manufacturers and rivals from making 
just what he makes. It need not be said that this class of patent 
is a disgrace to our legislative arrangements, A third class of 
patent is the honest patent, taken out to protect a really valuable 
invention ; and to this I shall now confine my remarks, 

When an invention is made it is as useless as an acorn in a bottle. 
It must be put into such a situation that it can, so to speak, germi- 
nate. It must be carefully cultivated, and trained, and developed, 
and then it may grow into a sturdy oak, Now, the inventor, pure 
and simple, cannot make anything of his acorn. He must enlist | 
the services of some one who will convert an idea into a fact, and 
this is the reason why a patent law is absolutely essential. 
Mr. Macfie may propose State rewards to inventors, but he is not 
rash enough to contemplate the awarding by the State of necessary 
compensation to. manufacturers. In my own experience, the 
following case occurred :—An invention was submitted to me 
and my partners, which, after much consideration, we decided 
would be valuable. The inventor was not # poor man, but 
he was not sich, and rewd. He agreed 





he was sh 
49 patent the invygtion, ond aatign it to us, We were ta 


| years have elapsed, and it may be used by the whole world. Here 
| the talents of the inventor were powerless. 


If there were no 
patent right this is the fate which would befall most inventions, 
and it does not befall them now only because the manufacturer is 
certain that, if he spends his money in developing an invention, he 
will reap the fruits of his labours, 

This brings me, in conclusion, to an argument constantly urged 
against patent law, namely, that there can be no property in ideas. 
Nothing surely was ever so short-sighted. Evenif it were true—and 
it is not- the fact would not touch the necessity for a patent law 
in any way. No one will dispute that it is possible to possess 
property in gold. Now if I and my partners spend £7000 in 
developing an invention, have we not aright to be protected by 
the State from the loss of that money, in which we have property ? 
To put this in another point of view, the inventor brought us what 
was, metaphorically, but a barren tract of land. We spent £7000 in 
draining, fencing, and improving that land, so to speak; would it be 
consistent wlth justice that when we had done all this, five or six of 
our neighbours should step in, divide the land into as many portions, 
appropriate one each, and leave us one? The only title deeds that 
can be obtained for an invention are patents, and if the rights of 
the inventor were swept out of existence to-morrow, those of the 
manufacturer who developes an invention would remain, and 
render a patent law, or its equivalent, imperatively necessary. 

You will see, Sir, that I have said nothing about the Lord 
Chancellor’s bill ; I have already taken up too much of your space 
to deal with it now, but, with your permission I may, at another 
time, say something concerning it. I enclose my card. 

Charing Cross Hotel, March 10th. A MANUFACTURER, 





THE PATENT QUESTION, 

Sir,— The debate in the House of Lords, on the second reading 
of the Patent for Inventions Bill, will have opened the eyes of all 
those who were not before aware of the real object aimed at by the 
bill, that is to get one step nearer to the total abolition of patents, 
and by so doing to discourage the spirit of invention. 

Mr. Macfie does me the honour of referring to my letter of Feb. 
26th, and without hinting at the facts therein stated, “‘ trium- 
phantly ” refers to the remarks of Earl Granville, in his speech on 
the second reading of the bill, and in his letter to you, Sir, for m 
edification says, ‘* If I would look to the other side, perchance, rd 
like the Royal Commission, should arrive at the conclusion in 
spite of prejudice pre-existing, in favour of the ‘‘ poor inventor,” 
that thereis no way of preventing the poor manufacturer and the 
poor public from suffering if the Legislature continues wantonly to 
allow every one to limit the ‘‘ public domain” by enclosing for his 
own exclusive use whatever he chooses to claim exclusive privilege 
on. It was not my intention to convey anything like such 
an opinion when I wrote, and if Mr. Macfie has drawn such an 


| inference from my letter, and that not from “‘ prejudice pre-exist- 


ing ” he, perhaps, is the only one of your readers that has done so. 
For as clearly as I could I showed, and gave facts to prove, that the 
‘*poor manufacturers” and the ‘ poor public ” are very slow to 
extend the ‘‘ poor inventor’s ” ‘‘ domain” by adopting really useful 
inventions, and that seven years’ protection was not long enou gh for 
an inventor to recuperate the loss of time, expense, and trouble in 
inventing and bringing his invention before the public, which is quite 
in opposition to “‘ enclosing the d in of the public for exclusive 





=} 


With regard ‘‘ to the other side,” and tothe Royal Commission so 
“triumphantly ” referred to by Earl Granville, if my experience on 
the question had been as limited as the Commissioners’, and the 
same evidence had been laid before me, I no doubt should have 
come to the same conclusion, 

Again, Mr. Macfie brings forward the question of State payment, 
and State honour, as a reward for inventions: but before such 

hantoms can have any influence over the minds of inventors the 
history of State payments and State honour to inventors will have 
tobe forgotten. h age has an instance of cruel neglect, ours bein, 
“poor” Mr, Snider. The honour came after his death, and he di 
not live to see the payment. Mr. Macfie may say that was not the 
fault of the State; many think that it was hope deferred that 
made his heart sick and killed him, Let that be as it may, with 
such instances before them ‘“‘ poor inventors” have very little 
faith in State payments, less in State honour, and none at all in 
the principl iated by Mr. Macfie as rewards for inventions. 

You may be sure, Sir, many would be very eager to read the 
debate in the House of Lords on the second reading of the bill. I 
need make no excuse for being one of the number, but when I had 
got so far in Lord Granville’s speech as where he says, ‘‘ In his 
opinion there was no means of meeting the evils crea by nt- 
ing patents, but by abolishing them altogether,” I was astounded at 
the temerity of the noble lord, and had to stop and think for some 
time of the consequences of such a principle being acted upon. 
Take a ‘‘ poor” inventor who has spent some of the best years of 
his life in bringing to practical perfection some machine, or prin- 
ciple, for the more economically performing some work, or of 
obtaining a given result—for if there is no economical result from 
an invention, it is uselesswho does not ask that his right ef pro- 
tection in the creation of his own brain shall extend to the term 
of his natural life god then descend to his beirs sud suceessars for 
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ever, but simply that he shall have a right in his own creation—in 
something that he has done himself, and not in something that was 
done for him by a very remote ancestor ages ago—until he shall obtain 
an equivalent for the time, trouble ol expense he has incurred ; 
and this shall not be grantedto him. Why, Sir, who shall dare to 
say that this would not be a very dangerous innovation to that 
privileged class of whom the noble lord isa member? And, still 
more terrible to relate, the noble lord goes on to say that “ that 
was the opinion of the Master of the Rolls and other learned 
fone ;” and these opinions were confirmed, with one exception, 

y the other noble speakers. It is said that there is no misery to 
which human nature is subject but which carries a gleam of comfort 
with it ; and our comfort in this most miserable prospect must be 
that the noble lord’s meaning does not extend to patents of nobility, 
and be thankful that it will only extend to that useless class of the 
community—the ‘‘ poor inventor.” 

He must be a man of very peculiar thought who can object to 

our excellent article in this weck’s issue on the debate in the 

ouse of Lords, and have a very one-sided interest in patent 
reform to hold that because a man hasa right in his own house that 
he shall also have a right to annoy his neighbour, which is just as 
reasonable as saying that because some patentees —who in ninety- 
nine cases out of a hundred are not the inventors—keep their 
patents ‘‘ for their own exclusive use,” and because of this patents 
are to be altogether abolished. To me, Sir, there is as much reason 
in the argument as saying because a man is ill, kill him instead of 
trying to cure him, which is, in my opinion, the spirit of the bill 
now before the House of Lords, 

If the State gives a patentee protection in his patent for the 
public good, and that patentee refuses either to supply, or grant 
licenses for the supply of the public, then, and then only, should 
the State punish the patentee, and not curtail the rights of all 
inventors for the punishment of a few patentees. I should have 
been glad if I could have more clearly understood the Lord Chan- 
cellor when he says, ‘“‘ and that they should set on foot a general 
system in such a way as to make it acceptable to manufacturers,” 
for in these words may lie hid the source of all the objectionable 
clauses of the bill to inventors. M. P. 

March 8th. 





VENTILATION OF MINES, 


S1r,—Your correspondent, ‘‘ Engineer,” has totally failed to see 
the principle upon which my method of calculating an adequate 
ventilation is based. On referring to the inaugural address of the 
President of the Society of Engineers, as reported in your issue of 
the 5th of February, I tind not only that he has represented my 
statements correctly, but also so clearly that I am at a loss to 
imagine how they could have been misunderstood. I found my calcu- 
lations upon two bases, one, the quantity of air required by a man; 
the other, the quantity required to dilute and render harmless the 
noxious gases given off by a square yard of surface. Thus, to put 
the question as clearly as Batre if we represent the former by A 
and the latter by B, we have as the requisite quantity of air 
Q=An + Bn',n and x! being the number of men and the number 
of square yards of exposed surface respectively. ‘‘ Engineer” has, 
however, taken only the former of these two quantities, namely, 
Ax, which is by much the less important, though Mr. Adams, in 
his remarks on my paper, calls particular attention to the latter. 
Moreover, the value of Q, as thus found, is only just sufficient 
under the most favourable conditions imaginable, and hence, in prac- 
tice, a factor of safety must be applied ; so that the foregoing 
equation will stand thus: Q = (An + Bu!) f, f being a factor of 
safety, the value of which, as Mr. Adams stated, will vary from 
two in mines making no gas, to six in mines of a very fiery 
character. 

If ‘*Engineer” will refer to my paper, which was reported in 
THE ENGINEER of May 22nd, he will find that this formula applied 
to a mine of given extent in which 100 men were employed, gave 
26,460 cubic feet of air a minute as an adequate amount of venti- 
lation. Gro, G, ANDRE, 

16, Craven-street, London, W.C. 





INDIAN CIVIL ENGINEERS, 

Srr,—From the letter and article in your impression of the 19th 
February, it seems that the students at Cooper’s Hill College are 
at last coming to a better knowledge of their prospects in the P. W. 
Department of India. 

To a young man beginning life £420 a year (in reality £385, as 
the rupee is seldom worth more than 1s. 10d.) seems good, 
especially with the prospect of rising to £2750 as chief engineer 
first-class ; but what are the chances of rising fo such a position, 
or even to that of superintending engineer? An examination of 
the last classified list of the department will show that the average 
services of the men in the different grades are as follows :—Chief 
engineer first-class, 244 years ; second-class, 25) years ; third-class, 
235 years. Superintending engineer first grade, 19 years ; second 
grade, 19 years; third de, 18 years. Executive engineer first 
grade, 15 years; second grade, 11 years; third grade, 9 years; 
fourth grade, 8 years.* 

The averages include the services of the large body of men 
appointed direct to the higher grades during the last few years 
when Government took the construction of railways into their own 
hands, and they were further reduced by the rapid promotions 
resulting from the large increase in the strength of the department 
within the last ten years; for the future, however, there is little 
chance of these averages remaining within many years of what they 
now stand, 

It will be perceived that up to the ra, to obtain £1050 a year 
required a service of 15 years, and for the future it will not be 
far short of 17 years. 

Again, as to pension, while a member of the civil service can 
obtain with certainty a pension of £1000 a year after 20 years’ 
actual service, a civil engineer can only obtain a maximum of 
= year after 30 years’ actual service. This anomaly speaks for 
itself. 

It is not easy to understand the information given to the Cooper’s 
Hill College students by the “distinguished member” of this 
service, to this effect— hat “as a profession civil engineering in 
India is a first-rate employment, and the engineers are looked upon 
as an honourable and educated ‘‘ community.” 

It is not so many years since a circular was published by the 
Government of India which cast a slur on the whole profession, 
and raised such a storm of ee that the late Lord Mayo 
thought it necessary to retract, by a little soft solder, the impu- 
tations then laid on us; but that the Government of India still 
holds the same opinion as when it accused us of habitually taking 
bribes is only too evident, as otherwise the marked omission of all 
members of the P. W. D. below the rank of superintending engi- 
neer first e from the preceding table, published a few years 
since, would have been rectified when brought to notice, This 
omission is the more marked when it is seen with what care all the 
other services were classed ; and the effect is that any member of 
the P. W. D., no matter what his service, or what his rank, pro- 
vided it is below that of sui ae engineer first grade, must 
on all public occasions take his place below the youngest lieutenant 
in the army, or the last joined covenanted civilian. 

When English parents come to understand the true state of 
affairs, few will care to give their sons such an expensive education 
for such an indifferent prospect as the Indian P. W. D. holds out. 

March Ist. A MEMBER OF THE P. W. D. 





* If the State Railway branch (which was largely recruited from the 
surplus engineers of the teed railways who were at once given — 
ae and is a new creation) is omitted, these averages will 

nd as follows :—Superintending engineers, first grade, 214 years ; 


second grade, 21 years ; third grade, 19} years. » 
~ Ts your second gra, Vik yea third grade, 20 yours 
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RAILWAY MATTERS, 


ANOTHER section of the Calabrian railways will be opened in a 
few days below Contursi. From the activity which is now being 
displayed in the construction of these lines there appears to be 
every pros’ that by the end of 1876 communication will be 
established between Rome and Reggio. 

A prosect has lately been presented to the Government for a 
railway from Rome to Fiumicino, which would branch off from the 
line to Civita Vecchia at the station of Ponte Galera, and thus put 
tthe capital in direct communication with the sea at Fiumicino, 
where it is proposed to establish bonded warehouses. 

On the 3rd of February the trustees of the Cincinnati Southern 
Railway awarded the contract to the Cleveland Rolling Mill Company, 
A. B. Stone, president, for 12,500 tons iron rails at 52°72 dols. per 
ton, and 11,000 tons Bessemer steel rails at 76°75 dols. per ton 
delivered at Ludlow, Ky. This will furnish sufficient iron for the 
woad from Cincinnati to Emery Gap. 

Ir is announced that a company has been organised for the pur- 
pose of constructing a narrow gauge railroad between Washington 
and Waynesburg, in Pennsylvania, and the people of Washing- 
ton and Greene counties are said to be much elated at the prospect. 
The proposed road will open up one of the richest mineral and 
agricultural sections of Western Pennsylvania. 

THE Hartford—(Conn.)—Courant of January 23 says :— ‘‘ The 
greater part of last week was occupied in getting over the Connec- 
ticut Western road two locomotive car-loads of castings shipped 
at the foundry in Newburgh, N.Y., to Providence, for the new 
waterworks in that city. The weight of the castings, 64 tons, is the 
greatest probably ever taken on two cars over any road in 
Connecticut. One single piece weighed 24 tons. Someof the 
largest projected so far over the cars that in some places on the 
Western road it was found necessary to make additional cuttings 
of rock in order to secure a sage through, and at West 
‘Winsted the castings were jacked up to get them above the trusses 
of a bridge, the delay being occasioned by these unforeseen ob- 
structions, The trains reached this city on Friday night, and 
early Saturday morning were started for Providence, and arrived 
there safely early in the evening. Provision was made before 
‘starting for all anticipated emergencies, such as encountering 
narrow spaces in bridges or in rock or earth cuttings, but no ob- 
struction tocause delay occurred, and Providence is probably now 
light-hearted and happy in the possession of a product which has 
been a load everywhere else.” 

CoMPLAINTs having been made to the Board of Trade that there 
was a subsidence upon the Great Western Railway, near to Wed- 
nesbury,in consequence of mining operations, Colonel Hutchinson, 
R.E., has been sent down, and that gentleman has made an in- 
spection of the site. He was accompanied by Mr. A. Armstrong, 
divisional engineer, and by Mr. Aston, the mining engineer to the 
Great Western Railway Company. Mines are being worked near 
to the line, which is upon an embankment. An intimation had 
been conveyed to the company of the intention of the owners to 
work the property, but the company did not deem it well to pur- 
chase it at the price asked, and, without regarding their own pro- 
perty as likely to be seriously affected, they have taken precautions 
against any subsidence. They have recently timbered the rails 
longitudinally and transversely, and have put baulks of timber from 
60ft. to 70ft. under the sleepers along the sides of the rails, and 
transverse baulks of 30it. Thus, if there should be any subsidence, 
the rails will be safely upheld. Though Colonel Hutchinson has 
not made his report, yet his views are believed to be in favour of 
the efficiency of the arrangements which have been made. 

THE Cleveland (O.) Herald says :—‘‘ An invention, which has 
been placed upon some of the cars of the Lake Shore and Michigan 
Southern Railroad Company for trial, is designed for purposes of 
signalling, in order that the distance of a train may be known as 
soon as it is seen, and the liability of accident rendered far less, 
‘The arrangement is very simple, and consists of a reversible plat- 
form which is located upon the top of the caboose, upon either end 
of which is placed two sheet iron lanterns joined together by a tube 
ab ut 6in. in diameter. In one of these lanterns is placed a lamp 
in the other is a mirror, placed so as to reflect the light through the 
tube. The lantern containing the lamp can be made to show a 
white, green, or red light, as may be required, by placing in front of 
the light the different coloured glass. A mile distant only one light 
can be seen, At any distance nearer there are two lights shown 
at different distances apart, according to the distance of the signal. 
The conductor is provided with a table showing the comparative 
distances, and by this he can tell very accurately how far he may 
be from a train or other point of danger. Should this signal 
lamp work well in practice, it is likely that it will be extensively 
adopted by the railroad company.” This is the invention of Mr. 
J. ©. MeMullin, general superintendent of the Chicago and 
Alton Railroad, which was described some months ago. 

THE bill to regulate the prices that shall be charged in sleeping 
and drawing-room coaches attached to railway trains, recently in- 
troduced into the Ohio Legislature, has been the means of eliciting 
some interesting information respecting this comparatively new 
business. It is urged that sleeping cars have ceased to be a luxury, 
and become one of the necessities of modern travel, and the object 
of the bill is to fix the price by some schedule as to the space 
occupied by travellers atte time tliey are on the coaches. The 

ill = to limit the charge for a berth to 1dol.; for a section 
at a dollar and 50 cents, and for a state room 2 dols. for each 
twenty-four hours or less, and, beside this, requires sleeping car 
companies to keep tickets for sale at all ticket offices. 
General Horace Porter, vice-president of the Palace Car 
Company, appeared before a committee of the Legislature, and 
stated that their cars ran over 32,000 miles of railroad. They own 
and operate 800 palace, sleeping, and dining-room cars, that they 
cost when new 17,500 dols. each. In Pennsylvania they runtheir 
cars on twenty-two lines of railroad, and in Ohio on seventeen 
roads terminating within the State. Their net profits in these two 
States amount to 14} per cent. on the capital employed in those 
States, and 5 per cent. must be deducted for the wear and tear of 
coaches, leaving a net profit of 9} per cent. For this and other 
reasons General Porter thinks the bill ought not to be allowed to 


THE Railway World contains an interesting account of a new 
narrow gauge railway. This isthe North Pacific Coast Road, of 
California, one hundred and fifteen miles long, and now being 
rapidly extended. It is described as an independent road, beginning 
at Sancelito, and running northward along the Pacific coast, 
through the north-western counties of California to the mouth of 
Walhalla river, with the expectation that it will ultimately stretch 
into Oregon. It traverses an immense lumber region, which is 
expected to furnish a large amount of freight ; other portions of thé 
line are adjacent to productive agricultural regions; and a 
increase of population along the route is expected: The company 
was incorporated in 1871, with a capital stock of 1,500,000 dols. 
er increased to 3,000,000 dols. Construction was begun 
in 1872. e rails of the track are 3ft. apart, and the iron weighs 
35 Ib. to the yard, Serious engineering difficulties were en- 
countered, but these were overcome successfully, at a moderate 
cost, with easy grades. The highest grade coming from Tomales 
to San Francisco, which is in the direction of the it traffic, is 
80ft. to the mile ; and in the opposite direction the highest grade 
is 120ft. to the mile. One of the most formidable difficulties was 
the bridging Richardson’s Bay. The structure is 4000ft. . So 
far, there are three tunnels, One of these, at White’s Hill, is 1 
long ; another, south of White’s Hill, is 200ft. long, and the third, 
near Tomales, is 130ft. long, At Sancelito are the machine shops, 
the engine house, and the warehouses. yoy Ey been built 


that convey eighteen cars from Sancelito to Francisco, the 


real terminus of the road. The t equi + for traffic is six 
anal two haggege enon, hour locomotives, end coventy-& 
Fodlaht cazh, with fifty mane in comes of eonstonstion. an 


NOTES AND MEMORANDA. 


Ir is saidthat large quantities of platinum have recently been 
found in the State of Morelos, mining district of Tacala, Mexico. 

To make impermeable silk paper, R. Jacobson floats silk paper 
for a short time on a water solution of gum lac and borax. By this 
treatment the paper becomes tnnstaail ond impermeable to water 
and fatty substances, 

M. GARNIER recommends the use of chloride of silicium, with or 
without chlorine, for the purification of the melted ironin Bessemer 
converters, or furnaces with fixed or revolving soles. The 
chlorides are obtained from natural hydrated silicates or from forge 
scoria. 

IN order to cover cotton with silk, A, Muller patents the fol- 
lowing process :—The silk may be dissolved in hydrochloric acid, 
or ammoniacal solution of copper or nickel. The solution is 
filtered through sand, diluted until it begins to cloud, and the 
cotton, previously mordanted, is then immersed in it for two or 
three minutes, then removed and washed. 

AccorDING to the American Manufacturer, throughout the oil 
regions of Pennsylvania not a pound of foreign steel is used in 
boring wells ; and there the resulting cost of breaking a drill is so 
considerable, sometimes involving the abandonment of the well 
itself, that price is nothing as compared with quality ; ‘‘so that 
the universal use of American steel in that heed area attests its 
superiority.” 

A process for the purification of wool is described by M. Raulin 
Eleanse:—Raw wool, by subjecting it first to the action of air at 
30 deg. to 40 deg., then to a current of dryand cool hydrochloric acid 
gas, then air to remove the hydrochloric acid. The wool is then 
gradually heated up to 130deg., and finally the last traces of acid are 
neutralised by a short exposure to ammoniacal fumes. By this 
means all vegetable fibres are destroyed and removed. 


THE following are modes of destroying the cotton fibres of half 
wool goods, in order to separate out the wool. The dry method 
consists in exposing the goods to a tolerably high heat in the 
vapours of hydrochloric acid. The wet method consists in treating 
the goods for half an hour in a solution of sulphuric acid of 15 deg. 
Beaumé, to which 2 Ib. oxalic acid and 2 1b. of salt have been added, 
drying at 45 deg. to 50 deg. andthen neutralising the remaining 
excess of acid by a weak soda solution. 


THE following comparison ofthe cost of the application of spirits, 
vetroleum, and illuminating gas for heating operations in the 
Ghectene has been made by Prof. Wagner:--The most costly 
material is spirits, which costs three times as much as petroleum or 
gas. Petroleum and gas cost nearly the same, the former being a 
little cheaper. The tests were made by noting the time and 
heating material consumed in raising the temperature of a given 
amount of water from 12 deg. to 95 deg., the same vessel or vessels 
of the same shape and size being used in each case. 

Ir a quantity of dry silicious sand be placed in a bag of canvas 
or thin box of sheet iron, the mass, after slight compression, forms 
a conglomerate, capable of resisting pressures of over sixty tons. 
So far as the envelope is concerned, the sand within acts as if it 
were an enclosed solid, producing no effect on the covering except 
a trivial amount where the contact occurs with the load. The 
sand, however, remains perfectly divisible, and, no matter what 
may be the superincumbent weight, escapes freely though slowly 
out of a small aperture made in the bag or box. A simple piece of 
paper, however, placed over the orifice, is sufficient to stop the 
flow, even under the load above noted. M. Beaudemoulin, who 
discovered this peculiar property several years ago, has lately 
published in France a work suggesting various modes of its appli- 
cation. For building walls it is well adapted, since the filled bags 
or boxes need merely be held in place by a framework; while, 
being very thick, they would form a protection, in case of being 
used for dwellings, against variations of temperature. Such walls, 
beside, would be fireproof. It is also suggested that for lowering 
heavy weights or even entire buildings, which, by a change of 
street level, have become located too high above the roadway, the 
sand bags could be placed beneath and their contents allowed 
gradually to escape, thus letting the load slowly settle down. This 
suggestion is, however, very old. It is believed that the heavy 
masonry of the pediment of the temple of Diana at Ephesus was so 


adjusted. 


THE following facts on the duration of life appear in the Deutsche 
Versicherungs-Zeitung:—**In ancient Rome, during the period 
between the years 200 and 300 A.1., the average duration of life 
among the upper classes was 30 years. In the present century, among 
the same classes of people, it amounts to 50 years. In the six- 
teenth century the mean duration of life in Geneva was 21°21 years, 
between 1814 and 1833 it was 40°68 years, and at the present time 
as many people live to 70 years of age as 300 years ago lived to the 
age of 43. In the year 1693 the British Government borrowed 
money, the amounts borrowed to be paid in annuities, on the basis 
of the mean duration of life at that time. The State Treasury 
made thereby a good bargain, and all parties to the transaction 
were satistied. Ninety-seven years later, Pitt established another 
tontine or annuity company, based on the presumption that the 
mortality would remain the same as 100 years before. But in this 
instance it transpired that the Government had made a bad bargain, 
since, while in the first tontine 10,000 persons of each sex died 
under the age of 28, 100 years later only 5772 males and 6416 
females died under this age. From these facts it appears that life 
under certain favourable influences has gained in many and pro- 
bably in all its forms and manifestations, both in vigour and 
duration. To still further promote this tendency, it is only 
necessary that those conditions under which the attainment of the 
desired end is possible be made to accord with the fundamental 
natural laws.” 


THE following note on the preparation of thallium from soot of 
sulphuric acid works is by Franz Stolba:—In repeatedly working 
up the soot of two sulphuric acid works in Germany, where pyrites 
from Meggen were employed, a method was employed for separat- 
ing the thallium, which depended upon the formation of a thallium 
alum. The soot is first passed through a coarse sieve to remove 
the pieces of brick, mortar, and clay mixed with it, and then 
boiled in water acidified with sulphuric acid. It is next placed on 
a suitable filter and stirred while carefully washed with hot water 
until all the acid is removed. The wash-water, after acidifying, 
can be used for boiling a second portion in, and soon. The first 
filtrate, which is tolerably concentrated, is evaporated in very shal- 
low dishes to such a de; as to crystallise. Beautiful large reddish 
crystals of thallium-alumina-iron alum are formed as it cools, 
To the mother liquid was added some sulphate of alumina, and 
again evaporated, when a small quantity of mixed alums 
separated, The last mother liquor, as — the rinsings from 
the crystals, when precipitated with crude hydrochloric acid, 
yielded a surprisingly small quantity of chloride of thallium. The 
crystals of thallium-alum were recrystallised twice from water con- 
taining sulphuric acid. The alum thus obtained was so pure that 
it yielded pure thallium when acted upon by pure zinc and pure 
sulphuric acid, and with pure hydrochloric acid, pure chloride of 
thallium was precipitated. The crude chloride of thallium may be 

repared in the usual manner, and next converted into sulphate 
means of sulphuric acid, and finally, by means of sulphate of 

umina, into thallium alum, which can be purified by recrys- 
tallisation. The first method is, however, more convenient, because 
it does not involve the troublesome decomposition of the chloride 
by means of sulphuric acid. As the thallium alum is considerably 
more soluble in hot than in cold water, the conversion of the muc 
less soluble sulphate into the more soluble alum offers the great 
advantage that the latter can be ised from a much smaller 
quantity of water, which is more convenient and requires less 
time. Beside this, the alum is a compound converted into 





| the chloride or , from the metal is easily obtained. 


MISCELLANEA. 


THE Russian manufacturers complain of the Government's 
hesitancy in accepting the invitation to participate in the American 
centennial, 

SEWAGE farming has not proved a lucrative business in the 
hands of the Warwick Corporation, After a six years’ trial, they 
are likely soon to hand over the undertaking to a company 
which it is proposed to form for the purpose of working the 
farm. 

Proressorn ABEL has been engaged in considering the methods 
and appliances best suited for ice blasting, and we hear that 
gun-cotton will be supplied to the Aretic ships for the purpose 
instead of the patent waterproof cartridges, as previously contem- 
plated. a 

Apvices from Pest state that the works now in course of 
execution for the sistimation of the course of the Danube will be 
completed this year; and that those of the Franzens Canal from 
Lomboz to Neuzatz are also in a forward state, so as to give every 
prospect that it will be opened before the autumn. 

A very ingenious application of electro-metallurgy has recently 
been brought before the notice of the Society of Arts, It consists in 
the application of a coat of silver, by means of electro-deposition, on 
natural leaves and flowers. By this means very delicate ornaments 
are produced, since the precise form and texture of the natural 
leaf is preserved under the thin silver film, The special process 
by which these results are attained is the invention of Mr, 
Denton, 

A work of some magnitude has been recently entered upon in 
North Staffordshire by a London company. A shaft has been sunk 
at Lawton, in Cheshire, for the purpose of pumping up brine, to be 
conveyed by means of pipes to the coke-ovens in connection with 
the Harecastle and Woodshutts Colliery in North Staffordshire, 
a distance of two or three miles, there to be converted into salt by 
means of the waste heat from the ovens, The cost of the under- 
taking will, it is said, exceed £40,000, 

THE American Executive having requested that a representative of 
the British Commission might be stationed at Philadelphia, the 
Lord President of the Council has appointed as official delegate 
Colonel Herbert Sandford, K.A., who was employed in the Exhibi- 
tion of 1862. Colonel Sandford will in the course of the summer 
accompany Mr. Owen, the Executive Commissioner to America, 
and will take up his quarters at Philadelphia for the purpose of 
attending to the interests of the British Commission and exhibitors 
when Mr. Owen returns to this country. 

WE have, says the Monetary and Mining Gazette, an item of 

news which will doubtless be of some interest to mine adven- 
turers and managers. Owing to the disturbed state of affairs in 
South Wales and the North of England, it has been feared that 
the price of coal would be raised to a very high figure. It will 
therefore be a relief to know that this week there has been a con 
tract for upwards of 150,000 tons entered into between a large 
London gas company and the representatives of a Durham coal- 
owner. The present price is 12s, 6d. per ton lower than was agreed 
to by the same parties at the same time last year, and yet the 
quantity and quality are the same. In other words, the London 
gas company is buying identically the same coals in 1875 for 12s. 
6d. per ton less than they could be secured for twelve months 
ago. 
A SERIOUS accident recently occurred on the Clyde at Greenock, 
The schooner Ann, of Larne, and the sloop Cottager, of Port Glas 
gow, left Bowling early in the morning, in charge of a tug, Oft 
Greenock they were thrown off, in order to proceed under sail to 
their destinations. A strong gale was blowing at the time, and 
the two vessels being unable to clear the narrow channel, were 
driven with great violence against Prince’s Pier, Greenock, The 
tug immediately came to their assistance, but the Ann was found 
to be rapidly making water, and asthe sea was breaking over herthe 
crew, consisting of five persons, went on shore by means of a ladder 
The vesse] sank soon after, a few yards from the pier. The 
Cottager, which came in contact with the steamer Brazilian, also 
went down, the crew escaping with some difficulty on board the 
steamer. It is a curious fact that a portion of the hull of the Ann 
was all that remained of the steamer Comet, the first steam vessel 
which ever sailed in European waters, 

A coMPANY has recently been formed in Spain under the title 
of the Inter-Continental Railway Company, the main object of 
which is to unite Europe and Africa by # tunnel under the Straits 
of Gibraltar. This one, as projected, is to be a right line, extending 
between Tarifa and Algesiras on the Spanish coast to Ceuta and 
Tangier on the Morocco shore. The submarine portion will be 
44,160ft. in length, or nearly nine miles. This enterprise offers 
more difficulties than the similar work under the English Channel, 
although the latter will have more than twice the length. The 
maximum depth of the Channel at the point to be traversed is but 
163°2ft., while that of the Straits is 2621ft. Supposing that the 
tunnel under Gibraltar be bored at a distance of 1000ft. under the 
bed, its total depth under the sea level would be over S600ft., 
while the entry and exit galleries would be each three miles in 
ength. 

On Monday evening the armour-plated turret ship Dreadnought, 
formerly named the Fury, but since the breaking up of the old 
hospital ship Dreadnought re-named after the latter vessel, so as 
to retain the name in her Majesty's service, was successfully 
launched from No. 2 slip in Pembroke Dockyard in the presence of 
a very large concourse of people, among which were the «ite of the 
neighbourhood. For the first time the form of service recently 
prepared by the Archbishop of Canterbury was performed previous 
to the launching by the Rev. Mr. Jacobs, chaplain to the dockyard. 
The vessel’s principal dimensions are as follows :—Length, 
320ft.; breadth, 63ft. 10in.; displacement, 10,886 tons; thick- 
ness of armour, l4in.; total weight of armour, 2584 tons; weight 
of each turret, 350 tons ; number of guns in turrets, 4; the weight 
of each, 35 tons; engines, 8000-horse power, made by Messrs, 
Humphrys, Tennant, and Co., London; coal-carrying capacity, 
1600 tons. The Dreadnought was designed by the Council of 
Construction, and built by Mr. Francis Martin, Chief Constructor 
of the Dockyard, recently styled ‘* Master Shipwright,” assisted by 
Mr. T. Sutton, senior foreman of the dockyard, and will, when 
completed and equipped for sea, be one of the finest and most 
powerful vessels in her Majesty's navy. 

Tue work of doubling the hulls and strengthening the bows of 
the Alert and Discovery, the vessels being fitted at Portsmouth to 
take part in the Arctic Expedition, has been completed, and active 
preparations are being made for the reception of the necessary 
stores, &c. The vessels will be out of the dockyard hands by the 
30th of April, but the actual date of sailing has not yet been fixed. 
It is rumoured, however, on good authority, that the suggestions 
of the whalers as to the early sailing of the expedition will not be 
adopted, but that the ships will leave during the last week in May 
or the first week in June. About 1000 yards of “duffle” —a thick, 
warm, and blanket-like material, from which the over clothing will 
be made—has already been received, together with other materials. 
A number of sledges are being built in the joiners’ shop, wiile 
knives, metal bottles, and a host of other stores are being manu 
factured in other departments of the yard. Magazines will be 
placed on the upper deck of each vessel, so that arms and ammu- 
nition will be ready to hand in the case of any emergency. The 
sledge parties will supplied with fowling pieces, in addition to 
the ordinary service rifle. Rear-Admiral Sir F. Leopold M’Clintock, 
admiral-superintendent of the dockyard, has in his possession an 
immense volume of mauuscripts, embracing notes taken by him 
during his well-known voyage, and is about to issue a code of most 
minute instructions as to the fitting up of sledges, the wey: up of 
tents, and, indeed, all the necessary details. It has been decided 
not to send a third ship out with the expedition, as was at first 
believed. It has been finally settled that no professional geologist 





cl accompany the Arctio , one reason being the want 
accommodation... 
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THE CONSTRUCTION OF PIERS. 


(For description see paye 185.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 53, Mohren-strasse. 
VIENNA.—Messrs. Geroip and Co., Booksellers. 
LEIPSI“.—A. TwietMeveR, Bookseller. 

NEW YORK.—WI timer and Rocers, 47, Nassau-street. 








TO CORRESPONDENTS. 

*.* We cannot undertake to return drawings or manuscripts ; we 
must therefore request our lents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
yood faith. No notice whatever will be taken of anonymous 
communications. . . 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

R. ann D.— We fail to discern anything novel in your lubricator. 

A. 8.— Your compound rail would not last a month under heavy trafic. 

R. W.—Most, if not all, the American papers can be obtained ticough Messrs, 
Trubaer, Ludgate-hill. 

C. J. 8. E.— Willis’ “ Principles of Mechanism” and Rankine on “ The Steam 
Engine” will suit you. 

R. E—If you think proper to send a letter for publication it shall receive 
attention, but we cannot undertake to publish anything which we hace not 
seen. 

G. 8.—We are requested to inform this correspondent that the glass Venetian 
blinds to which he refers ave manufactured by Mr. D. Peattie, South 
Charlotte-street, Edinburgh. 

H. J.—It is quite beyond our province to give you assistance in the matter to 
which you refer, and we may also add that even were the case otherwise it 
would be out of our power at present. 

Inquirer. ---The pressure of the air on a gasholder at the foot of a hill is greater 
than the pressure of the air at the top of the hill, consequently the gas 
escapes more freely in the upper than in the lower part of the town, 

F. W. C.— We are obliged by your letter, which, however, we cannot find space 
to insert. You will, no doubt, remember that we have already given expres- 
sion, in one form or another, to almost all the objections which you raise. 

A Susscriper.— You cannot do better than put down a second engine, such az 
that you have already at work, and in the way you propose; unless you can 
get the extra power you need by driving the existing engine Jaster. OF 
course, we understand thut the transmitting gearing is strony enough for 
double power. 





BAND SAWS. 
(To the Editor of The Engineer.) 

Sir,—In answer to a query in your last issue, signed “‘ R. G. W.,” we 
beg to say a band saw such as mentioned may be seen at work at 
Messrs. Pape and Yates, Contractors, Derby. 

Rochdale, March 10th. Taomas Ropinson AnD Son. 


PULLEYS. 
(To the Editor of The Engineer.) 

Sir,—I shall be much obliged to any correspondent who will give me a 
receipt for a good tough metal from which to cast pulleys which will not 
break, and who will tell me the best way of melting up cast iron turnings. 

Odessa, February 23rd. J. H. L. 





SAWING DOWN TREES. 
(To the Editor of The Engwneer.) 
Srr,—Will any of your numerous readers kindly inform me whether 
any really efficient machinery has been invented, to be worked 
by a portable steam engine, for sawing down large trees at their base, or 
near it, so as to save so valuable a portion of the timber, and also perform 
the work more expeditiously than cross-cutting by saw by hand? 
F. 





H. H. 
SUBSCRIPTIONS. 

THE ENGINEER con be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, Uf preferred, be supplied direct 
Trom the office, on the following terms ( paid in advance):— 

Half-yearly (including double number)... .. .. £0 148. 6d. 
Yearly (including two double numbers)... .. .. £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 

be made, THE ENGINEER is registered Jor transmission abroad. 
FOREIGN SUBSCRIPTIONS. 

In consequence of permanent increase in size of THE ENGINEER involving 
double postage, it has been found necessary to make some change in the 
rates of foreign subscription. The subscription for the year 1875 will also 
include one number more than usual. Foreign Subscriptions for thin 
paper copies are accordingly received at the following rates: Subscribers 
paying in advance, at these rates, will receive THe ENGINEER weekly 
and post-free, Subscriptions sent by Post-ojfice Order must be accompaniet 
by a letter of advice to the Publisher. Tuick Paper copies way be had 
Y preferred at increased rates. 


Remittance by Post-office Order. 
Per year. 








Per year. 
44d, as. ad. 
Argentine Republic .. .. 116 8 India 116 8 
Australia .. .. « « 116 8 Italy ‘ hes 215 0 
Bebiium eo oe of of LA 8B pam. se ce of o 116 8 
Brazil oo oe oo of of 116 8 Japan, vid Brindisi... .. 215 0 
British Columbia... .. 116 8 Matin oo oe oe of 116 8 
British Guiana. .. .. 116 8 on 6 os «6 ww hee 
Canada 08 we 116 8 New Brunawick.. .. .. 116 8 
Cape of Good Hope . 116 8 - 11 8 
CREMB 20 02 oe » 2 510 ~~ 116 8 
Denmark - 215 0 - li 8 
TE ok 26 0s cc of SES . 2 510 
Bovypt (Upper) .. .. 25 - 116 8 
France (Paris only) .. 11 06 «+ « 8 510 
Germany .. « os « 3310 States .. ws os 116 8 
Gierattar - 116 8 Weat Coastof Africa .. 116 8 
Holland oo « 2 510 West Indies... .. «+ 116 8 
Remittance by Bill in London. 
Per year. | Per year. 
44. 4, 4. a, 
Austria oo 8 2510 Norway, via Hull .. .. 2 510 
Buenos Ayres... - 1168 Norway, via Denmark - 343 
a oe ee . ; AH Panama .. .. « «o« 116 8 
ee ee 0 00 os 10 Peru, via Liverpool .. .. 116 8 
Chili , vid Southampton .. 2 510 Busta 2. 2c ce oe - 20 
Franceand Algeria... . 116 8 Gpain .. .. ws ow o 3 530 
oe ce ce oe oe 8 OB Sweden, viaHull .. .. 2 510 
Tontan Islands .. .. .. 34929 Sweden, via Denmark - 868 


Cloth Cases for binding Tuk Encineer Volume, price 2s. 6d. each 


The Jollowing Volumes of Tuk EnGinger can be had, price 18s. each: —Vols. 
8, 4, 5, 10, 14, 16, 24, 25, 26, 37. 


ADVERTISEMENTS. 

«*, The charge for Advertisements of four lines and under is three shillings; 
Jor every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages eight words. When an adver 
tisement measuress an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 
payment. Alternate advertisements will be inserted with all practicable re- 
gularity, but regularity cannot be guaranteed in any such case. All 

vertisements, except weekly ones, are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DrLIVERED BEFORE Six O'CLOCK ON 

‘muRSDAY Evenine in gach WreEx. 

«", Letters relating to advertisements and the publishing department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
other letters to be addressed to the Editor of Tue Encinger, 163, Strand. 








MEETINGS NEXT WEEE. 


InstrTuTION oF CiviL Enoinrrers.— Tuesday, March 16th, at 8 p.m.: 
Continued discussion on “The Working of Railways,” by. Mr. Gene 
rae A.LC.E. “On Sorting Railway Trains by Gravitation,” by 
Mr. William Cudworth, M.LC.E. “ Railway Statistics, 1873-74,” by 
Mr. J. Thornhill Harrison, M.1.C.E. 

Tue Mereoro.ocicaL Socigery.—Wednesday, 17th instant, at 7 p.m. ; 
‘Results of Meteorological Observations made at Patras, Greece, during 
1873,” by Rev. Herbert A. Boys. ‘‘Ozone,” by Francis E. Twemlow, 
F.M.S. ‘On the Annual Means of Thirteen Years’ O at 
London,” by R. Strachan, F.M.8. ‘‘ Notes on Sea big grey Observa- 
tions on the Coasts of the British Islands,” hy Robert H. Scott, F-R:8;  ~ 
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THE VENTILATION OF THE CHANNEL TUNNEL. 


Wuite we hold that the construction of a railway tunnel 
between England and France by private enterprise would 
prove a disastrous speculation for the original share- 
holders, we are by no means disposed to deprecate the 
carrying out of the work by the Governments of France 
and England, or, which comes to nearly the same thing, 
by public companies to whom a certain interest-- say, four 
per cent.—would be guaranteed by the two nations. We 
shall not stop to consider the precise nature of the results 
which weil accrue from the formation of the tunnel. It 
will suffice for the present if we admit that there is no 
reason why it should not be made under the conditions we 
have laid down; and if we admit that the work may be 
carried out, the details of its construction and operation 
become legitimate subjects for discussion in these pages. 
The details of construction will probably be elaborated 
only as the boring proceeds; and it is also probable that 
they will not differ much from those of the St. Gothard 
Tunnel. We shall have perforators propelled by compressed 
air, and rails to carry the débris to each end. Furthermore, 
the tunnel will be either double or single, and lined with brick 
in cement from end to end. Two lines of rails will be laid. 
Less would not suftice, and it is improbable that more will 
be attempted. We shall have then a tunnel which will be 
at least twenty miles long from end to end, without 
counting land lengths of tunnel on the coasts of England 
and France. This tunnel will fall towards the middle and 
rise towards each end, and so far as tractive power for the 
propulsion of trains is concerned, it may be regarded as a 
dead level, the inclines compensating each other. Up to 
this point there is hardly any difference of opinion about 
the structure. Most if not all engineers will agree that 
we have sketched roughly but accurately the future road 
under the Straits of Dover. But arrived at this point, 
chaos presents itself. No one has expressed a well-considered 
opinion in public as to how the trains are to be propelled, 
or the ventilation of the tunnel is to be effected. So far 
as we can see the general expression of sentiment on the 
subject is, “ Let us have the tunnel, and we shall. easily 
work it and ventilate it.” Now it appears to us that the 
ventilation of a tunnel twenty miles from air shaft to air 
shaft, and placed deep down below the sea, is a matter 
which cannot be thus lightly disposed of ; on the contrary, 
the problem is one of unexampled difficulty, and of the 
greatest possible importance, for on it hangs the whole 
future of the gigantic scheme. 

Let us assume that it is fixed that the rate of travelling 
through the tunnel shall be forty miles an hour; then half 
an hour will be occupied by each train in going through. 
The line will, of course, be worked on the block system, 
that is to say, no train will be permitted to enter at the 
Dover end until the previous train has come out at the 
Calais end, or vice versd. This would allow forty-six trains 
a day each way, an hour being reserved during which no 
trains would run, in order that repairs might be carried 
out. This is the maximum possible number of trains 
without an intermediate block; but for obvious reasons 
it would not be safe to count on this number, and thirty- 
six trains in twenty-four hours are as many as in all pro- 
bability could be run. If no greater number passed 
through the tunnel, it is clear that no dividend could 
possibly be paid unless the tariff were so high’as to be 
prohibitive. We shall not stop to ask whether more 
demands will arise at any reasonable tariff than thirty-six 
trains a day each way would satisfy. If more trains are 
to be run, then a block station must be made about the 
middle of the tunnel, and we do not envy the lives which 
signalmen at this station would enjoy. It is not necessary 
here to go into any calculations as to the power required to 
propel the trains through the tunnel. Let us suppose, for 
the moment, that it will be worked by ordinary locomotives 
with 17in. cylinders, 24in, stroke, and four-coupled drivers 
6ft. diameter, the goods engines being almost identical, 
except that they would have six-coupled wheels 4ft. Gin. 
diameter. The consumption of coke by the passenger 
engines would be about 30 1b. per mile; the goods engines 
would prebably burn 45lb. Let us take the average con- 
sumption all round at 35 lb. of coke per mile; this represents, 
at the least, 24 x 35 = 840 Ib. of air ruined for the purpose 
of supporting life or combustion per mile per train ; or, 
in other words, about 320 cubic feet of air per pound of 
fuel, or 11,200 cubic feet per mile run. But apart from this, 
each pound of coke burned represents 3% Ib. of carbonic acid. 
That is to say, we should have per mile per train 127 Ib., or 
about 520 cubic feet, of carbonic acid gas discharged into 
the tunnel. The open air contains a variable volume of 
carbonic acid amounting on the average to from three to 
six parts in 10,000, When the proportion increases to 
twelve or fourteen parts in 10,000, as in crowded 
theatres, the atmosphere becomes exceedingly unwhole- 
some. If fifteen or eighteen parts of carbonic acid in 
10,000 were found in the air of the Channel Tunnel, 
passengers would suffer seriously. To bring up the 
proportion to this point, however, it is‘only necessary that 
the engines should give off carbonic acid gas in the propor- 
tion of twelve parts in 10,000, the other three or six parts 
already existing in the atmosphere outside. Now the cross 
section of the double tunnel will be about 500 square feet, 
and the cubic contents per mile will be 2,640,000 cubic 
feet ; the engines will each discharge, as we have seen, 
520 cubic feet per mile, which would suffice to raise the pro- 
portion by about ;5355- Three trains would suffice to bring 
the carbonic acid to the highest limit consistent with comfort 
if no ventilation took place. But counting the double ser- 
vice, seventy-two trains would pass through the tunnel in 
twenty-four hours, or three trains per hour, from which it 
will be seen, that to secure proper ventilation the entire 
contents of the tunnel should be renewed every hour. But 
the tunnel is twenty miles long, and as all the air- must be 
withdrawn from either one end or the other, this would 
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mean that a current of air moving at the rate of twenty 
miles an hour would have to be passed through the tunnel, 
which is, for obvious reasons, impossible. If we were 
content to let the condition of the air become very bad, it 
would be possible to get on, perhaps, by changing the air 
at half the preceding rate, but even then the velocity of 
the current would be ten miles an hour. 

No doubt these figures appear startling, and we shall be 
asked how it is possible to carry on the traffic of the 
Metropolitan Railway, which is not traversed by a current 
moving at ten miles an hour! The answer is that there 
are dozens of ventilating openings in the Metropolitan 
tunnels, and that the distance between the stations where 
the ventilators are very large is extremely moderate. Thus, 
to change all the air within an hour in a piece of tunnel one 
mile long, it is obvious that the current needs to move at 
but one mile an hour, because a cubic foot of air entering 
at one end would at that velocity escape at the other afte: 
the lapse of an hour. But in the case of the Channel 
Tunnel it will be seen that every cubic foot of fresh air 
which entered, say, at Calais would, in the course of one 
hour, be supplied with ; 55 of carbonic acid, at which 
time itought to be discharged ; but it cannot be discharged 
till it reaches Dover, and it ought, therefore, to travel at 
twenty miles an hour. The practical effect of ventilation 
in this way would be that, while the air at the influx end 
would be pure, that at the efflux end might contain ;;')4 
of carbonic acid. It may be argued that the Mont Cenis 
Tunnel, eight miles long, is satisfactorily ventilated ; but 
the cases are not analogous. Comparatively few trains 
pass through the Mont Cenis in the day; three in the hour 
would, as we have seen, require & current of but eight 
miles in sixty minutes, As it is, the ventilation is exces- 
sively bad, although from the great altitude of the tunnel 
above the level of the sea, strong winds play about the 
ends of the tunnel, and no doubt powerfully promote the 
passage of air through it. As regards the Channel Tunnel, 
no such condition exists; it could not be worse situated 
for natural ventilation. We do not assert that it is Lnpos 
sible to produce a current at the rate of ten miles an how 
through it by furnaces or fans; but we do assert that the 
cost of keeping either fan or furnace going, which has to 
get rid of some 25 millions of cubic feet of air per hour, 
will form no inconsiderable item in the working expenses. 
Indeed, the difficulties which stand in the way of ventila- 
tion are so great that it will, in our opinion, be out of the 
question to use locomotives burning either coal orcoke, and 
the propulsion of the trains must be obtained in some other 
way. It would be impossible, however, to discuss properly 
the possibilities of Channel ‘Tunnel propulsion within the 
limits at our disposal just now. We shall return to the 
subject. Our purpose at present is to prove by a few 
figures that it is, to say the least, unwise to assume that 
the ventilation of the tunnel can be left totakecare of itself. 
Unless the atmosphere is pronounced pure and wholesome, 
the tunnel will never enjoy favour with a travelling public, 
and nothing connected with the tunnel would prove more 
reassuring than the supply of ample evidence that its pro- 
jectors are prepared with a well-digested scheme for 
sending plenty of fresh air into it. On this point, however, 
as we have stated, a somewhat ominous silence prevails at 
both sides of the “ silver streak.” It is perhaps time that 
this silence was broken. 


WASTE WATER PREVENTION, 

WE have already drawn the attention of our readers to 
the system introduced for the prevention of waste of water 
by Mr. Deacon, the borough and water engineer to the 
Corporation of Liverpool, and for the details of this system 
we must refer our readers to our issue of October 23, 1874. 
We are now enabled to give the results of the experiment, 
which has been in operation for a sufticient period to test 
practically the saving in the consumption of water that 
can be effected. In a return recently presented to the 
Corporation by Mr. Deacon we tind the following table 
relating to the consumption of water in 1874 aud in 1871 :— 





1s71. 1874 Decrease 
Average weekly delivery, exclusive 
of trade supplies, by meter (gals.) 108,484,: - 104,966,951 AT, 
Rate per head per day 2 ee 25¥1 .. 23°80 .. 211 
Increase 
Population > om ss #e 00 oM4,152 .. 625,830 1,078 
lo. reveiving constant service 
(average of year) .. oe 60 _ 234,005 .. 135,402 
Actual number at present receiving 
constant service > 19,50: 320,000 220,407 
Average duration of supply per day 
to those on intermittent service Mb. .. 10}h lh 
Trade supplies (gallons) .. .. 13,280,442 17,662,654 .. 4,482,212 


The general results, as deduced by Mr. Deacon from this 
statement, are as follows:—First, within three years an 
additional population of 31,678 has been supplied; secondly, 
constant service has been given to 220,497 additional 
persons, and the domestic consumption, with this partial 
return to constant service, has been reduced from 25°91 
gallons per head a day to 23°80 gallons per head per day. 

Of course, we have nothing to say with regard to the 
first deduction; we shall therefore confine the few obser- 
vations which seem necessary entirely to the second para- 
graph. As will be seen by reference to the table, the 
saving effected per week was 3,517,355 gallons, or an 
annual quantity of nearly 183 million gallons. The total 
cost, since the commencement of operations in 1873, on 
account of the prevention of waste of water, for meters, 
renewal of plant, repairs, stop-cocks, &c., has amounted to 
£14,252, or an average annual outlay of £7126, to which 
must be added the increased expenditure on the staff of 
£483 per annum, making the total cost of saving 183 mil- 
lion gallons £7609, or about 94d. per thousand gallons, 
which is about the price at which it can be retailed for 
trade purposes, or perhaps still more profitably employed 
to meet the wants of the rapidly-increasing population. 

It is estimated that a further expenditure of £20,000 
will"be required to complete the system for the prevention 
of waste, and that the ultimate saving to the town will be 
£40,000 per annum ; but how this estimate is arrived at 
does not appear. Many engineers will hold that this is an 


unfair estimate of the cost of saving the 183 million gallons 
| per annum, as the money spent in repairs, &c., should be 
distributed over a number of years; and it may not be 
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unreasonable to assume that, as £14,000 has been spent in 
two years, and a sum of £20,000 is still required to com- 
plete the work, that at the end of five years from the com- 
mencement of operations a further outlay will be required 
for the district just taken in hand, to which must be added 
the increased cost of the staff as the number of waste-water 
districts is augmented, 

Mr. Deacon appears, however, to be highly satisfied 
with the result of his experiments, although, as we ex- 
pected, the results do not come up to what he foreshadowed 
in a previous report, in which he stated that he had re- 
duced the consumption of one particular district to 124 
gallons per head per day, and was confident that he could 
reduce theconsumption of the whole town to that standard, 
whereas by the report before us he has only reduced the con- 
sumption to 23°80 gallons per head per day. It is true 
that his system has not yet been applied to the whole town, 
but we repeat that the consumption of a small district, put 
into thorough repair and carefully watched by a large 
number of inspectors, can never represent the consumption 
of a large town. It should also be remembered that Mr. 
Deacon is making a comparison between a year (1874) in 
which he has spent a large sum of money in putting mains 
and fittings in repair which had been neglected for a long 
period, with a year (1871) in which the consumption was 
unusually great—in fact the consumption per head has 
never been so great in Liverpool in any year as it was in 
1871, with the exception of 1864, when it was at the rate 
of 28°31 gallons per head per day ; and this so alarmed the 
authorities that the supply was reduced from being con- 
stant to eighteen hours per day, the result being that the 
consumption fell from 28°31 to 25 gallons per head per day. 
The average consumption for the five years preceding 
1871 was only 24 gallons per head per day, and in 1872 
and 1873 it was 245 gallons. So that in reality Mr. 
Deacon has only succeeded in keeping the consumption at 
the same rate per head per day as it was before 1871, and 
to effect this over £14,000 of public money has been ex- 

vended, in addition to the enormous expenditure incurred 

Ny owners of property in altering their fittings to comply 
with the new regulations, and of which no account has 
been taken, and perhaps it is impossible to estimate it, but 
we believe that it far exceeds the amount spent by the 
Corporation, 

The new regulations respecting fittings were found to 
he so irksome that nearly the whole of the plumbers 
licensed by the Corporation have taken their names off the 
list, consequently the Corporation has been compelled to 
relax the regulations, for practically the plumbers had the 
power in their own hands, 

We must defer-expressing a definite opinion as to the 
success of the new system, until it has been im operation for a 
longer period, as we hold that the expressed conviction of 
one of the members of the committee, that the result was so 
satisfactory that it might not be necessary to extend the 
waterworks, was decidedly premature, and we fear that 
too much importance is being attached to the probable 
saving that may be effected by the use of the new waste 
water meter. 

We do not for one moment contend that uo efforts are 
to be made to check waste, but it is possible, by riding a 
hobby too hard, to create dissatisfaction and cause an 
unnecessary expenditure, 


LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
MEN. The ordinary monthly meeting took place on Saturday last, 
Mr. Newton, C.E., in the chair. Mr. Charles Worssam, Mr. 
kK. R. Harper, and Mr. W. Seaton were elected as honorary 
members, and Mr. Tambell and Mr. Whalley as ordinary mem 
bers. Afterwards Mr. W. Smith, C.E., read a paper entitled 
** Some Objections to the Lord Chancellor’s Proposed Amendment 
of the Patent Law.’’ The burden of Mr. Smith’s song was ‘‘ Do 
not allow the new bill to become law.” In fact, the author of the 
paper tried to demonstrate the impracticability of the measure, 
and, to a great extent, he succeeded. Eventually a_ petition 
against the bill was initiated, and some members signed it there 
and then. We observe that the twenty-second anniversary 
festival of the association will be held at the City Terminus Hotel 
to-morrow (Saturday). As in former years, it will, no doubt, be 
attended by many men of scientific note. 


EDINBURGH AND LettH ENGINEERS’ Socrety.—A meeting of 
this society was held on the 3rd inst. in No. 37, George-street —Mr. 
James Milne in the chair, A paper was read by Mr. George 
Romanes, C.E., on ‘* The New Waterworks for the city of Albany, 
New York, U. S. A.,” in connection with which the writer held a 
responsible position. The water was taken, he explained, from the 
river Hudson, and pumped into a service reservoir 240ft. above the 
level of the river, and capable of containing three million cubic feet. 
The works consisted of a tunnel about 1000ft. long to convey the 
water to the pumping-engines, which were 500-horse power, and 
were capable of supplying five million gallons in twelve hours. 
Considerable difficulty, it was further stated, had been experienced 
in sinking the shafts and driving the tunnel, the rock in the latter 
instance being blasted by a mixture of gunpowderand nitro-glycerine, 
which was found to be a most efficient as well as comparatively safe 
explosive agent, The thanks of the society were unanimously 
tendered to Mr, Romanes at the termination of the reading of the 
paper, 

THE BESSEMER SALOON STEAMER.—The new Channel steame 
Bessemer, which left Hull on Wednesday week, arrived at Graves- 
end on the following Thursday evening, at six o’clock, after having 
experienced half a gale of wind and alee beam sea during Wed- 
nesday night. Lord Henry Lennox, M.P., her Majesty’s First 
Commissioner of Works, was the only invited passenger. Mr. Reed, 
C.B., M.P. was on board officially as the constructor of the vessel. 
As the Bessemer has been built for the passage between Dover and 
Calais only, it was necessary for a passage of two hundred miles to 
take on board a larger supply of coal than usual, and to use it 
sparingly, consequently no attempt was made to drive the vessel at 
a high rate of speed. Moreover, some of the capstan work on the 
low deck at each end was unfinished, and not finally closed or 
caulked. She was therefore driven easily through the night. The 
Bessemer, we are informed, behaved admirably in the high winds 
and heavy seas, rolling very moderately and easily, and pitching 
scarcely at all. The Bessemer saloon was tried for an hour off 
Orfordness, and Lord H. Lennox states that the machinery had it in 
perfect command. The man who worked it was not entirely suc- 
cessful in reversing or neutralising the rolling motions of the ship, 
but this, it is said, arose only from some defect in the operating 
levers, and from inexperience, as this was the first trial « of the 
saloon at sea. Those aboard were satisfied that the machinery 
was fully capable of ing the saloon, The vessel has been 
docked her fittings and decorations will he completed at 








PRIVATE BILLS IN PARLIAMENT. 

Tue private bill business has now arrived at a stage in which 
there are three courts of inquiry sitting simultaneously—the 
Examiners on Standing Orders, the Court of Referees to deter- 
mine whether petitioners against private bills have a locus standi, 
and third, and most important of the three, the committees, 
The two first-mentioned are, of course, subordinate to the other, 
and in relation to the committees, their work is of a pioneer or 
preparatory character. The powers of the examiners, and the 
effect of their decisions, and those of the referees, are very diffe- 
rent. If the examiners find that standing orders have not been 
complied with to the letter, it is their duty to endorse the peti- 
tions as not in compliance, although the allegations sustained 
may be comparatively frivolous. In such cases the bill is “sent 
upstairs” to the Committee on Standing Orders, who, in a ma- 
jority of instances, recommend to the House that such and such 
bills should have a dispensation from certain standing orders. 
In other cases, however, when the laches are of a serious charac- 
ter, the committee rule that standing orders should not be dis- 
pensed with. A considerable number of dispensations have 
already been recommended by the Standing Orders Committees 
of both Lords and Commons, including, amongst others, the 
Monmouthshire Railway and Canal Company; the Liverpool 
Tramways ; Milford Docks ; Waterford, New Ross, and Wextord 
Junction Railway; the Royal Alfred Aged Merchant Seamen's 
Institution ; the Shipwrecked Fishermen and Mariners’ Bene- 
vulent Society ; the Midland Great Western, Dublin aud Meath, 
and Navan and Kingscourt Railway Bill, on conditions. 

The examiners for the Lords have passed as in compliance the 
Waterford, New Ross, &c., Railway Bill, and the Railway Pas- 
sengers’ Assurance Company Bill ; and the Commons’ Examiners 
the Great Western Railway ; the Galway, Oughterard, and Clif- 
den Railway ; the Imperial Gas ; the Derry Central Railway, and 
the Belfast Street Tramways Bills. The Aldgate and Bow Rail- 
way Bill and the European Assurance Company Bill have been 
endorsed as not in compliance with standing orders. The Com- 
mittee on Standing Orders in the Lords have reported against a 
dispensation in the case of the Bundoran and Sligo Railway Bill, 
which may be expected to prove fatal to the project. 

The powers of the referees are of a more absolute character. 
If they decide that petitioners against bills are not entitled 
to be heard, such petitioners are straightway shut out of Court. 
The duties of the referees are now of an anomalous, and must be 
to themselves of a somewhat humiliating nature. They were 
originally appointed, it may be remembered, to constitute a court 
of inquiry into questions of engineering and estimates, with a 
view to lightening the labours of the committees. In practice it 
was found that the labours of the referees were useless, the 
whole of the ground they had traversed being gone over again 
in committee. The Referees’ Court was accordingly abolished, 
but the holders of the newly-created office remained on hand, 
and the two that survive are told off to take turns in the locus 
standi court, or in one of the committees—it does not seem to 
matter much which. In case of a dozen committees sitting at 
the same time, two of them, it will be found, have the assist- 
ance (‘) of a referee; there is never any complaint made by the 
other ten that they are deprived of such advantage. Sir John 
Duckworth, referee, has been added to the committee on Group L, 
and Mr. A. Bonham-Carter, referee, has been added to the com- 
mittee on Group H. The chair in the Referees’ Court is taken 
usually by Sir John St. Aubyn when Mr. Raikes’ other duties in 
the House prevent his attendance, 

The referees have allowed the locus standi of the Conservators 
of the Thames and the London and North-Western Railway 
Company against the Oxford Corporation Water Bill; of the 
Sharpness New Docks Company and the Gloucestershire and 
Birmingham Navigation Company against the West Staffordshire 
Railway Bill; of the London and North-Western Railway Com- 
pany against the Wednesfield and Wyrley Railway Bill; of the 
Great Western Railway Company against the East and West 
Junction and the Buckinghamshire and Northamptonshire Rail- 
ways Union Bills. 

The referees have refused a locus standi to the North Shields 
Waterworks Company against the North-Eastern Railway Bill ; 
of the Midland Railway Company against the Wednesfield and 
Wyrley Railway Bill; of the Mid Wales Railway Company 
against the Kington and Eardisley Railway Bill, and against the 
Midland Railway Bill; of the corporation of Cambridge and 
Mr. Edward Packard against the Great Eastern Railway Bill ; 
of the Great Western Railway Company against the East and 
West Junction Railway Bill, excepting as touching two clauses ; 
of the North London Railway Company, the Victoria Docks 
Company, and the East London Waterworks Company, except 
partially, against the London and St. Katherine Docks Com- 
pany’s Bill. An opposing petition to the Bridgwater Railway 
Bill was withdrawn. The referees have adjourned till Monday. 

The groups for which committees have been appointed already 
assume somewhat altered aspects, from withdrawn opposition, 
failure to prove before the Standing Orders Examiner the assent 
of shareholders, and other causes. The Tiverton and North 
Devon Railway Bill has been withdrawn from its place at the 
head of Group 3; and the Plymouth, Devonport, and Stone- 
house Cemetery Bill from first place in Group F, the opposition 
having been withdrawn. The following bills have been relegated 
to Mr. Raikes, chairman of ways and means, and his committee, 
to be dealt with as unopposed—The Plymouth, &c., Cemetery, 
the Midland and North-Eastern Railway Bill; Burntisland Har- 
bour; Girvan and Portpatrick Railway ; Heckmondwike Gas ; 
Commissioners of Sewers of the City of London; Cleveland 
(Skelton) Gas; East Norfolk Railway ; Truro and Perran Mineral 
Railway ; Boston and East Coast Railway ; Sutherland and Caith- 
ness Railway, and the Swindon and Highworth Light Railway. 
The last named is a curious illustration of the change that 
has passed upon landowners in relation to railways since the 
former days when surveyors were hunted off their grounds, or 
could only prosecute their vocation as did the builders of the 
walls of Jerusalem, “every one with one of his hands wrought in 
the work, and with the other hand held a weapon.” The Swindon 
and Highworth Light Railway originates with the landowners, 
occupiers, and traders of the district, and is promoted by a large 
committee of justices ef the peace and others, almost any one of 
whom could tind singly the capital required. It is about six 
miles in length, from the Great Western Railway near Swindon 
to the ancient market town of Highworth, North Wilts, to which 
the opening of the Great Western was a heavy blow and sore 
discouragement, from which the construction of a branch line 
may promote recovery. The line will be single, and will only 
cost about £4000 per mile. The rails will be 40 1b. or 45 1b. per 
yard, which are found to suffice when high speeds are not 
attempted and locomotives of the crushing type are not required. 
Mr. A, C. Pain, who is concerned in several other “light” rail- 
ways, is the engineer. B 
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The opposition to the Barrow-in-Furness Corporation Bill has 
been withdrawn. The Ingleby, Bilsdale, and Helmsley Railway 
Bill has been withdrawn from the group dealt with by the Duke 
of Bedford’s Committee, and will be disposed of by Lord Redes- 
dale as an unopposed bill. It is for a line of eighteen miles 
fourteen chains, to connect the North Yorkshire and Cleveland 
Branch of the North-Eastern Railway with the Gilling and 
Pickering Branch, and for other purposes ; capital, in shares and 
loan, £636,000. The committee subsequently took the cases of 
the Ely and Newmarket, and the Ely and Bury St. Edmunds 
Light Railway Bills, which are opposed by the Great Eastern 
Company, represented by Mr. Denison, Q.C., as leader. The Ely 
and St. Edmunds is for a line of about twenty-four miles in 
length, and would by its construction save a long detour for 
traffic now carried round by Cambridge. It has very powerful 
local support, and not a single local opponent. It is expected 
that Mr. Hunter Rodwell, Q.C., M.P., whilom a highly-respected 
member of the Parliamentary Bar, will appear as a witness in 
support of the project, in the capacity of local landowner and 
county member. Yesterday Mr. A. C. Pain, the engineer for the 
scheme, was very characteristically cross-examined by Sir E. 
Beckett, Q.C., leading counsel for the opposition, but he held his 
own. The committee adjourned the hearing. 

In the House of Commons Mr. Raikes has delivered the first 
report, in so far as we know, ona railway bill on the Midland 
and North-Eastern Railway Bill, for four short railways in the 
West Riding of York. 

In Group 3, Mr. Basil Woodd chairman, the London and South- 
Western Bill for new works in various localities was under con- 
sideration yesterday, but not concluded. Mr. Clerk, Q.C., and 
Mr. Round, appeared for the promoters ; Mr. Cripps, Q.C., and 
Mr. Saunders for the South Devon Railway Company in opposi- 
tion; and Mr. Ball, of Messrs. Toogood and Ball, who in the 
absence of counsel discharged ably his duties, as representative of 
the Corporation of Plymouth. 

In Group 4, Mr. Kay-Shuttleworth chairman, the Tees Con- 
servancy Bill, promoted by the Conservancy Commissioners, was 
part heard yesterday. It is for power to make a railway of four 
miles forty-eight chains from the North-Eastern Railway to the 
Northcare Breakwater at Seaton Carew. It is opposed by eleven 
petitions, which include the corporations of Middlesbrough 
and Stockton-on-Tees, the North-Eastern Railway Company ; 
Bolckow, Vaughan, and Co, (Limited), the Earl of Eldon, the 
Middlesbrough Chamber of Commerce, the South Stockton Local 
Board, &e. 

In Group 6, the Earl of March chairman, the West Stafford- 
shire Railway Bill is the cause of a keen and what will probably 
prove a protracted contest. It is for a line of 22 miles 66 chains 
from the Stour Valley of the London and North-Western near 
Wolverhampton to the Tenbury and Bewdley Railway, with 
short branches. Mr. John Henry Mitchell, C.E., and also an 
owner of furnaces, gave strong evidence yesterday as to the need 
of the district of improved railway accommodation, and averred 
that the proposed line is admirably adapted to supply what is 
wanted. It has to face fourteen opposing petitions, the oppo- 
nents including the Great Western Railway Company, the cor- 
porations of Wolverhampton, Kidderminster, and Bewdley, and 
numerous firms of ironmasters. 

In Group H, Mr. Bathurst chairman, the Ashton-in-Makerfield 
Local Board Bill has been in progress for three days. It is 
opposed by the Corporation of Liverpool, Messrs. McCorquodale, 
and another petitioner. It is for gas and water supply. 

In Group L, Mr. Julian Goldsmid chairman, the British Gas 
Company (Norwich Station) Bill was under consideration — 
day. It is opposed by the bishop, dean and chapter, the cor- 
poration, the trustees of the Great Hospital, and others. The 
case was adjourned, 


THE Belgian Iron TraDE.—(From our Correspondent).—The 
Belgian iron trade is considered to have slightly improved. The 
John Cockerill Company is executing an order for 10,000 steel 
tires on English account. <A contract for 800 tons of girders is 
also on hand at another Belgian establishment on Manchester 
account. 

Sues Bumtt FOR ENGLAND IN France.—The French concern 
known as the Compagnie Nouvelle des Forges et Chantiers de la 
Méditerranée is about to commence the construction of three 
steamers, Two of these steamers are to be built on English 
account. -_ 

DEATH OF SiR GoLDsworTHY GURNEY.—With regret we record 
the death of Sir Goldsworthy Gurney, a man of considerable emi- 
nence as an inventor. He was the son of Mr. John Gurney, 
of Trevorgus, in Cornwall, and was born in 1793. He was 
educated for the medical profession. He gave lectures on 
chemical science at the Surrey Institution ia London, But his 
career was invested with peculiar interest for engineers, by 
his connection with steam locomotion on common roads. In 
1822 Gurney stated in a public lecture on chemical science 
“that elementary power was capable of being applied to propel 
carriages along common roads with great political advantage, 
and that the floating knowledge of the day placed the subject 
within our reach,” He soon afterwards constructed a little locomo- 
tive, which worked successfully with ammoniacal gas, and the 
results of his experiments were so satisfactory that he subsequently 
built a steam road carriage. In 1826 he ran this carriage 
several trips in the neighbourhood of London, ascending Highgate 
Hill without difficulty. In 1827 he effected further improvements 
and turned out a steam carriage, with which he made a trip from 
London to Bath, and on one occasion he ran from Melksham to 
Cranford-bridge, a distance of 84 miles, in ten hours. A description 
of this carriage will be found in the seventh edition of ‘‘ Lardner 
on the Steam Engine,” published in 1840. In 1831 a carriage built 
by Gurney, for Sir Charles Dance, ran regularly between Gloucester 
and Cheltenham, for four months, four times a day, during which 
time it carried about 3,000 passengers, and ran 3,564 miles. 
Generally the distance, nine miles, was run in 55 minutes. Prohi- 
bitory turnpike rates ultimately turned this carriage off the road. 
Gurney invented the oxyhydrogen, or Bude light, so called from 
his Cornish residence, in 1825. He carried out several improve- 
ments in connection with his system of lighting, among which was 
an arrangement of reflectors for dispersing the light in gradually 
diverging rays from the lantern, and a ventilating chandelier, 
which was also so contrived as to evaporate small quantities of 
water for the purpose of kee ping the atmosphere of the room ina 
—— condition. The Bude light was tried for the first time in 
street illumination on the 10th January, 1842, at the crossing in 
Pall-mall at the bottom of Waterloo-place. It is said to have 
illuminated the whole of the open in which stands the 
Atheneum Club very powerfully, and to have caused the gas 
lamps to look as dim as at that time the oil lamps at the end of 
Gower-street did to the gas lamps when established. Gurney like- 
wise devised the well-known stove which goes by his name, and a 
method of mine ventilation, which consisted in taking high 
pressure steam down the shaft and then allowing it to escape in 
an upward direction through a number of jets. Sir Goldsworthy 
Gurney died last week at his residence, in Cornwall. For the 
last eleven years he suffered from paralysis. In his youth he was 
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Mr. JouN Henry ADAms, President, in the Chair. 

THE following paper ‘‘On the Construction of Modern Piers” 
was read by Mr. J. W. Wilson, jun.:— 

‘The construction of piers for the purposes of promenade and 
of embarkation is a subject of considerable interest to the engi- 
neering profession. The rapid growth of watering places around 
our coast, and the necessity for extending their attractions, have 
led to the erection of these structures at most of the important sea- 
side places. As the arrangement of the material employed is very 
varied, and as some of these piers have had to be erected in the 
most exposed situations, being thus subjected to the full force of 
ocean waves, the author desires to contribute such general and 
statistical information as he possesses upon this subject, and to 
impart his experience in the erection of several piers involving 
special points of construction. 

“It may be well, however, first to offer a few remarks upon the 
subject of the timber jetties and piers, now rapidly falling into 
‘lisuse, for in very few instances is timber, however prepared, 
suitable for permanent structures in the sea, it having been found 
that this material is subjected to the ravages of several marine 
inhabitants, by whom great damage is done. A paper on this 
subject was read before the Society on the 19th of October last, to 
which the following remarks may be idered as suppl tary. 

“The teredo navalis is often erroneously considered to 
be a worm, one of its commonest names indeed being the ‘ship 
worm,’ when m fact it is a bivalve mollusc, belonging to the group 
known as lamelli branchiata, which includes such well-known 
specimens as oysters, mussels, &c. It has a long worm-like body, 
with two small tubes or syphons at the hinder extremity, as shown in 
Fig. 1, page 182, which are employed forthe purposes of nourishment, 
and for procuring the water which the teredo breathes; the water 
being drawn in in a continuous stream by the means of ‘cilia, ’ 
kept in constant motion, entering at the lower or inhalent syphon, 

vassing along the body to the heart, thus making the circuit of the 
ody, and returning to be ejected by the upper or exhalent syphon, 
The teredo, at the forward side, carries a strong muscular foot, as 
well as a shell, consisting of two small valves, which just cover the 
head, The mollusc commences to burrow when quite young, so 
that the outer end or beginning of the tube is of quite small 
dimensions, being often only about ,4in. in diameter, or even less, 
As it works its way along, however, it grows rapidly, making the 
burrow to fit, and in the mean time is constantly throwing off a 
calcareous secretion from all portions of its body not covered by 
its shell, and which lines the burrow, forming a hard tube. 

** During the discussion which followed the paper before mentioned 
the question was raised as to the means employed by the teredo 
to penetrate the timber attacked. Modern research has not yet 
conclusively settled this point, there being two theories upon the 
subject, one that the mollusc works its way into the interior by the 
action of the valvesat the forward extremity of the body, and the other 
that the means employed is the friction induced by perpetual motion 
of the strong muscular foot, shown in thediagram, used in combina- 
tien with sand and similar substances. Most probably the two pro- 
cesses are employed in combination, and that the valves are con- 
stantly scraping whilst the foot acts by constant friction. The 
habits of the mollusc are at present insufticiently understood, and 
it is to be regretted that more should not be known upon the 
subject. It was stated in the former paper to be at times of jin. 
diameter, and as much as 3ft. in length ; it may possibly attain 
such a diameter at times, but the author is informed upon the 
best authority- that of Professor Huxley—that the length does not 
exceed Jin, or Sin., or perhaps, in isolated examples, an inch or 
two more. The teredo is of a light greyish colour. An enormous 
species of this class is found in the warmer seas, which in 
consequence of its great size receives the name of teredo 
gigantea, This great mollusc fortunately does not effe2t an 
entrance in timber, but is content to remain in the sea-beach ; it 
sometimes has been known to attain a diameter of 3in., and a 
length of from Aft. to 6ft. 

“In the early days of pierand similar construction, timber was 
almost exclusively employed, in ignorance, or notwithstanding the 
depredations of the teredo; this material being more readily pro- 
cured than others, and the manipulation of it being so much 
more generally understood and easily accomplished. Various 
expedients have been tried from time to time for protecting 
timber in water, but the interesting discussion upon this subject 
at our meeting last October, showed the failure of all modes 
known up to the present time for its preservation to any satisfac- 
tory extent. As time progresses, and new works are carried out, 
timber is seen to enter to a continually diminishing extent into 
the ordinary formation of their substructure, and in addition to 
this the necessity ofa rectangular form, and the necessarily extensive 
surface exposed to the force of the waves, isa further reason for 
substituting astronger and more durable material, notwithstanding 
theconsideration of the admirable adaptability of timber for bearing 
the constant blow of the waves, it being so much more elastic than 
castiron, and yielding so well to the frequent blows given to it in 
all directions. We arethus led to the consideration of iron as a sub- 
stitute for timber in the substructure of pier work. 

** The chief principle of modern pier erection may be said to be 
the reduction as much as possible of the area of resistance offered 
to the waves by the pier or structure itself by the employment of 
ironwork, wrought or cast, in the water and elsewhere, in order to 
combine the greatest amount of strength and stability with the 
least possible resistance to the force of the waves. In other words, 
the modern requisite is maximum stability, in combination with 
minimum dimensions, thus affording opportunity for many inte- 
resting details of solidification combined with contraction of design, 
whereby excellent scope is afforded for the ingenuity of the 
engineer. 

“The piles first introduced in furtherance of this object were 
hollow castings of convenient length, and cylindrical in form, by 
which means the same surface became exposed to the action of 
the waves, whatever might be the direction of the blow. Although 
by this means it was possible to greatly reduce the sectional area of 
the supports, it was necessary to provide an extended base of 
sufficient area for the support, in an adequate manner, of the sub- 
structure, and superincumbent load. The first piles of this kind 
terminated with a flat plate beneath, for the reception of which 
an excavation was provided of the requisite depth and capacity 
in the fore-shore, into which the piles were lowered, and the exca- 
vation was then refilled above. By this means, however, the 
ground became of necessity much disturbed, and the next improve- 
ment was the introduction by Mr. Mitchell of his screw piles. 
These were made originally in the form of short, simple 
screws, being cast with a square recess in the centre, and 
designed for being carried upon an ordinary timber pile, being 
furnished beneath with a spiral taper screw of smaller diameter, 
and serving the purpose of a lead, for facilitating the entrance of 
the pile. When, however, cast iron © a& more general 
substitute for timber in this work, the screw pile and column were 
formed in one continuous length. It was soon found, nevertheless, 
that great difficulty was experienced in erecting these continuous 
rigid lengths in the exact line of direction required, and this led 
to their subdivision into piles below and columns above, the piles 
being — in the form of a socket in the upper part, of 
octagonal form externally, for convenience in sinking, and 
cylindrical internally for the reception of the lower ends of the 
columns. These lower ends had a circularly projecting bead to 
afford a means for the firm combination of the pile and a mn, the 
interstice having three or four wrought iyon w and being 
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fairly started it is an easy matter to continue the downward 
motion to the requisite depth. 

‘In sinking screw piles in the foreshore at low water, or from a 
raft, or in other ways, the octagonal head before mentioned is fitted 
with a capstan, bearing a sufficient number of bars for the purpose, 
and thus no difficulty is experienced in placing the piles in | posi- 
tion, and at any elevation required. In the case of the West Pier at 
Brighton, the supports consisted of stout solid wrought iron circular 
bars of an original diameter of about 4in. or 5in., having a cast iron 
screw firmly keyed on at the lower extremity, and similarly a socket 
at the upper. The principle of employing wroughtiron work in such 
i ble positi is, however, proved to be unsatisfactory, 
owing to the continuous corrosion to which this material is subject 
in water ; the piles, in the case under consideration, being reduced 
in several instances after a lapse of time to a diameter of 2in., or 
even less ; and the author is informed that they are being gradually 
withdrawn, and replaced by a more durable material. 

“Cast iron, however, is not open tothe same objections as wrought 
iron. The idea has been entertained that work of this material 
was liable to corrosion, and consequently to deterioration, in a 
similar manner to wrought iron, but experience proves that this is 
not the case, or only so to a trifling extent, owing to the material 
difference in the nature of the two substances, one being fibrous 
and the other crystalline, from which it results that the external 
corrosion of the cast work, and the vegetable growth which soon 
makes its appearance upon the submerged surface, afford great pro- 
tection to it, retarding almost entirely the continuous oxidisation 
to which wrought iron falls so speedy a victim. 

“Perhaps the most ordinary construction for modern piers con- 
sists of circular hollow cast iron screw piles, supporting cast iron 
hollow cylindrical columns, braced diagonally or otherwise by 
wrought iron bracing, in compression or in tension ; these in turn 
sustain a timber superstructure. There are, however, various other 
descriptions which are frequently employed. It is not unusual to 
meet with a combination of various different materials in the same 
work. For instance, a pier, the body of which is of the ordinary 
cast iron construction of screw piles and columns, may carry a 
timber head ; or a timber body may be supplied, either at first, or, 
as is frequently the case, at a subsequent period, with an iron 
head ; and this again may be either cast or wrought. 

“In Fig. 5, 2a and 24 is shown the cast iron construction 
ordinarily applied, the example given being from work now 
standing on our own shores. It is, in fact, the original design 
for the Westward Ho Pier, but owing to local circumstances the 
substructure had to be carried out in a slightly different manner. 
The deck of the pier is here 16ft. in width, and is composed of open 
Yin. planking, atin. thick, running longitudinally, and spiked down 
to transverse joists, 1lin. by “+y placed 5ft. apart. These joists 
are supported upon two parallel 12in. by 12in. baulks extending 
+ wn te the body of the pier, at a distance apart of 13ft. from 
centre to centre. In lieu of a railing on either side, seat standards 
are supplied, fitted with timber seats,’and forming sitting accommo- 
dation throughout the entire length of the work. They are of cast 
iron, placed 5ft. apart, one upon each joist at each end, and the 
back of the standard is filled in with four rails, the upper one being 
formed of 2in. wrought iron tubing, and the lower ones of 
ordinary lin. round bars. 

“*The body of the pier is subdivided lengthwise into bays of 30ft., 
the long baulks supporting the deck resting at either end upon 
timber corbels 10ft. in length, and of similar scantling to the 
former. Beneath the centre of these corbels the load is taken by a 
cast iron spreading bracket, the lower flange of which is firmly 
bolted to the upper end of the cast iron column, These columns 
terminate in cast iron screw piles entering the ground, each pair of 
columns inclining inwards at the top, and being held in place in an 
upright position by « horizontal 4in. tee iron extending across the 
structure above, and another similarly below. The whole affair 
being also diagonally braced by adjustable 1jin. wrought iron rods, 
bearing at either extremity a right or left-handed screw for adjust 
ment, and bolted together likewise at the point of crossing. The 
longitudinal 30ft. baulks are doubly trussed by 1}in, wrought bars, 
one on each side, and where the fall of the foreshore necessitates a 
stronger form for the supports in the deeper water, nests of four 
piles are substituted for pairs of columns, these being braced 
quadruply, and carried out in a second set below the first if 
required. 

**The author would next direct attention to the different species 
of piles and columns which are examples of the various 
descriptions in use at the present day. It is a work of supereroga- 
tion to exemplify the common screw pile employed in the greater 
number of piers erected upon our ordinary foreshores. For com- 
parison with the succeeding diagrams, however, a section is 
shown in Fig. 3 of an ordinary cast iron circular column, such 
as those at present in use in combination with these piles, the 
diameter being externally %in., with a thickness of jin, ; these 
dimensions are variable according to circumstances. 

**Dixon’s cast iron piles are shown in Fig. 4. They 
are designed for the purpose of driving in foreshores where the 
ordinary screw or driven timber piles would be otherwise employed. 
They are usually of about Sin. internal diameter, and lin. thickness, 
of metal, cast in the form of a hollow cylinder with four projecting 
ribs running the entire length of the piles, the external diameter 
over the flanges being I4in. The principal objection to driving 
cast iron piles was the liability of the material to fracture under 
concussion, and this Mr. Dixon entirely avoids by the employment 
of a wooden dolly above the head of the pile. This is turned to fit 
the interior, and shouldered so as to rest upon the socket, a ring of 
india-rubber, or some other yielding compressible substance, being 
inserted between this shoulder and the iron, to deaden the con 
cussion. By this means it is found that these piles may be safely 
and successfully driven to a great depth. 

** Dowson’s wrought iron columns are formed from plates rolled 
to the form shown in Fig. 5, and riveted together in sets 
of four, in order to obtain the required circular form. Singly, 
these rolled plates are frequently employed for the covering of 
bridges und other similar works, in cases where it may be an 
especial object to economise headway, being laid side by side, as 
shown in the diagram. For combination it will be seen that these 
plates form a very good and rigid piece of work, being, indeed, 
very similar in form to the cast iron construction before men- 
tioned as being so successfully used by Mr. Dixon in many of his 
large works. Dowson’s piles are th | of an internal diameter of 
8in., the width over all of a single plate being 84in., as shown, 
The thickness of the plates from which they are rolled is gin., or 
— and the thickness of each plate, laid flat, is from 1}in. 
to 1jin. 

** Fig. 6 shows a section of one of the columns which are 
frequently constructed from a pair of Barlow rails. These are 
riveted together, back to back, in convenient lengths, forming a 
column of 14in. diameter. These rails are now seldom employed 
for permanent way, and; consequently, they may readily be pro- 
cured at a moderate cost for pier work. 

“Fig. 7 shows a section of a wrought iron column, invented 
by Mr. J. G. Wilson, the author’s father, and employed for the 
first time in the construction of the pier at Westward Ho! of 
which further mention will be made. ese columns were formed 
of two side plates of wrought iron, lin. thick, connected by two 
intervening 7in. channel irons, one having the channel facing 
outwards, the others facing inwards. The plates and channels are 
connected by plain and countersunk rivets. By this means a 
wonderfully rigid 9in. upright was formed, and proved to be 
a great success, The external channel iron in this case is well 
adapted for the r tion of the requisite rubbing timbers necessary 








at the head of a pier, and shown in the diagram. The ends of 
these columns are bent over, and finished so as to form a circular 
flange, which may be readily ceted with cor 
on the piles below or the structure above. 

“The piles shown in Fig . 8 are those which were employed 
th comnectioh with the above desctibed. They were of 
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ternal diameter of %in., immediately below the upper flange, and 
increased gradually in diameter to 11}in. at the lower extremity. 
The total length was variable according to the section of the fore- 
shore, and the distance of the pile in the rock was 3ft. bin. The 
metal of the pile in the upper part was l}in. in thickness, and this 
gradually increased until, at a point Gin. below the surface of the 
rock in which it was sunk, the thickness of metal was 4in. on 
either side. From this point the contracted opening in the centre 
of the pile gradually expanded, the metal being reduced to lin. 
in thickness at the lower extremity. By this means a pile was 
obtained of sufficient rigidity for the wrought iron superstructure, 
and one which was free from the objections in wrought iron piles. 
The holes sunk in the rock for the reception of these piles were of 
13in. diameter, and they were sunk parallely downwards, the 
surrounding interstice being filled with cement, giving a perfectly 
solid foundation to the superstructure. The piles were also filled 
up to ground line internally with cement concrete The 
body piles of this pier were of similar construction to the head 
piles, the flange at the top being replaced by an ordinary 
octagonal socket for the reception of a cast iron column, 
A plan, invented some years since by Mr. Brunlees is now 
frequently adopted for the purpose of obviating the screwing of 
piles in foreshores in which sand is the principal ingredient, The 
piles in question are of cast iron, and of ordinary.diameter, having 
the base extended considerably to afford sufficient support for the 
superstructure, and finishing at the lower extremity in a greatly 
contracted opening of from 2in. to 3in. diameter. This enlarged 
base bears toothed edges, in order to pass freely any interposing 
layer of hardened mud, or clay, or other obstacle. A tube of iron 
passes down the centre of the hollow pile or column, of such a 
diameter as to fit the small opening below in the disc base, beyond 
which it extends for a short distance. The upper end of this tube 
is placed in connection with a pliable hose, by which means com- 
munication is established with some convenient pumping power, 
and the whole apparatus is supported as found most convenient, 
according to circumstances. On pumping being commenced with 
the pile in position, the sand is disturbed or blown up on all sides 
by the downward force of the constant stream supplied, and the 
pile rapidly descends, and a constant reciprocation supplied at the 
same time by an external contrivance, prevents clogging and aids 
the descent. The pumping is suspended as soon as the necessary 
depth is considered to be reached, and the tube being extracted 
from the interior, the disturbed sand immediately surrounding the 
-_ gradually settles down and becomes quite solid. Piles may 
ye sunk by this means to a depth of 17ft. or 18ft. in from 20 to 30 
minutes, according to circumstances. 

** The process above described may be equally well carried on upon 
the foreshore itself, or from a raft; and this plan of sinking is 
claimed as being the only one by which such depths are reached, 
with piles containing such a minimum of metal. Indeed it is 
certain that screw piles of equal length must contain more metal 
than would be found in one of Mr. Brunlees’, if only to resist the 
torsion consequent upon the mode of sinking. Moreover the pro 
cess is more tedious, and therefore more costly; and the same 
objections will be found to apply, although not perhaps in so great 
a degree, to the plan of driving cast iron piles now frequently so 
successfully adopted. 

** Localities are frequently met with where the nature of the 
situation, the excessive rise and fall of the tide, the exposed posi- 
tion of the structure, or some other reasons necessitate the eleva- 
tion of the deck to a greater height than is ordinarily the case. In 
such instances it is becoming usual to employ wrought iron work to 
a much larger extent than formerly, not only in the superstructure, 
but much more in the supports to the work themselves. As an 
instance of this may be mentioned the pier erected at Clevedon in 
Somerset. There is a rise and fall of tide there of nearly 46ft., 
and wrought iron may be called the exclusive material of which 
the work is constructed, there being et yr less than 10 tons 
of cast iron employed, while there are said to be upwards of 350 
tons of wrought work in the structure in all. The main part of 
this structure is formed of two wrought girders formed of 
plate work, and extending in two parallel lines continuously 
throughout the work, and the pier is divided into eight bays 
of 100ft. each, being supplied with a tee head 42ft. broad 
and 5O0ft. long. The depth of these girders is 3ft. Gin. The 
columns employed were those mentioned previously as being formed 
from combined pairs of Barlow rails riveted together, and ex 
tended above the ground to a height of no less than 65ft. They 
were connected with the shore—which the author believes to consist 
of hard limestone covered with mud in a moist state, intersperse:! 
with loose rocky blocks—by means of a solid wrought iron bar 
extending in a downward direction as far as the solid rock, a 
distance of sometimes 14ft. or 15ft. The bar had atits extremity a 
cast iron screw of upwards of 2ft. diameter. Thus, in this work 
the total length over all, of pile and column, reached in some 
instances as much as 80ft. The stability of the structure is further 
increased by the rails forming the columns being convergent, and 
being bent over at the top in either direction, by which means is 
formed an arch of great rigidity. The total length of Clevedon 
pier over all is 842ft., and the breadth of the body 20ft. At low 
water spring tides the depth of water at the head is ft. The cost 
of the pier was £10,000, giving a cost per superficial foot of deck 
lls. Ofd. The following comparative statements of the cost of 
several examples of modern pier work are taken from actual prac- 
tice. Five of the examples cited, namely, Bognor, Hunstanton, 
Teignmouth, Starcross, and Westward Ho, have occurred in the 
author’s own practice in conjunction with his father, The state 
ment shows how the prices of construction and erection may be 
considerably affected in various localities, and by various other 
contingent circumstances. It must be borne in mind that the price 
per foot super given below can only be taken as affording a com 
parative guide to the general cost of the structure, being calculatec| 
as it is from a price which included the whole work complete from 
beginning to end, and including entrance gates, toll houses, struc 
tures on pier head, Xc. 

** Bognor Pier (Fig. 9).—Total length of this pier, 995ft.; the width 
of the deck 19ft. At low-water spring tides the distance from the 
head to the water line is 600ft. Its total cost was £4975 ; its cost 
per foot superficial being 5s. 2/d., and per foot forward £5, This 
pier is almost entirely devoid of ornamentation, and has a simple 
timber toll house in the centre of the approach. 

** Hunstanton Pier (Fig. 10).—Length, 800ft.; breadth of body, 
16ft. ; length of head, 90ft.; breadth of head, 30ft. ; distance from 
end of head to line of low-water springs, 900ft. ; total cost, £6500; 
price per foot super, 9s. 6d. ; price per foot forward, £8 2s, 6d. 

“Teignmouth Pier (Fig. 11).—Length, 600ft.; length of body, 
495ft. ; length of head, 105ft.; breadth of head, 50ft.; breadth of 
body, 18ft.; greatest depth of water at low spring tides, lft. ; total 
cost, £7000; price per foot super, 10s. 14d. ; price per foot forward, 
£11 13s. 4d. 

** Douglas Pier, Isle of Man (Fig. 12).—Length, 1000ft. ; length 
of enlargement at entrance, 30ft.; breadth of enlargement at 
entrance, 24ft.; length of body, S880ft.; breadth of body, 17ft. ; 
length of head, 90ft.; breadth of head, 40ft.; greatest depth of 
water at low spring tides, 2ft.; total cost, £6000; pe per foot 
super, 6s, 2d. ; price per foot forward, £6. The body of this pier 
is composed of two parallel plate girders 18in. by jin. by 50ft. 
long, supported on 9in, cast iron piles. 

“ Portobello Pier (Fig. 13).—Length, 1230ft.; length of head, 
180ft.; breadth of head, 60ft.; breadth of body, 20ft. ; atest 
depth of water at low spring tides, 6ft.; total cost, £9500; price 
per foot super, 6s, 24d.; price per foot forward, £7 15s, 14d. 

“‘ Starcross Pier (Fig. 14).—Length, 1307ft.; length of head, 
390ft.; breadth of head, 32ft.; length of body, 1252ft.; breadth 
of body, 18ft. Gin.; length of e ment at entrance, 340ft. ; 
breadth of enlargement at entrance, 23ft.; greatest depth of water 
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depth of water at low spring tides, 3ft.; total cost, £4390; price 
per foot super, 7s. 8\d.; price per foot forward, £8 18s, 

“Southport Pier (original) (Fig. 16).—Length, 3600ft.; length 
across head, 100ft.: breadth of head, 30ft.; breadth of body. 16ft. ; 
distance from end of head to line of low-water springs, 500ft. ; 
total cost, £9000; price per foot super, 3s, 7d.; price per foot for- 
ward, £2 10s. This pier had only 7in. columns, was constructed 
entirely on dry ground, had only one small entrance house 9ft. 
square, and two flights of steps at pier head. Contractor’s price 
for cast iron fixed complete was £8; wrought iron, £14; and the 
contractor’s loss was £2000. 

** Southport Pier (present) (Fig. 173.—Outer portion of structure.— 
Length, 805ft.; greatest breadth of head, 190ft.; lesser breadth of 
head, 40ft.; total length of head, 135ft.; length of body, 640ft. ; 
breadth of body, 29ft.; length across enlargement, 100ft.; breadth 
across enlargement, 30ft.; greatest depth of water at low spring 
tides, 13ft.; total cost, £16,000; price per foot super, 11s. 14d.; 
price per foot forward, £19 17s, 64d. The body of this pier is 
supported upon Dixon’s cast iron driven piles, shown in diagram 4 ; 
the head is of timber construction piles, 12in. by 12in. The enlarge- 
ment shown at the commencement of this pd formed the head of 
the original pier shown previously, the old body being enlarged to 
2%t. in breadth. ‘Total cost of pier, not including tramways, 
£34,642; price per foot super, 5s. 8fd.; price per foot forward, 
£7 18s. 49d. 

“ Kastbourne Pier (Fig. 18).—Length, 924ft. ; length of head, 100ft. ; 
breadth across head, 125ft.; length of body, 824ft.; breadth of 
body, 17ft.; greatest depth of water at low spring tides, Gft.; total 
cost, £13,400 ; price per foot super, 11s, 24d.; price per foot forward, 
£14 10s, Ohd. 

** Scarborough Pier (Fig. 19).—Length, 1000ft.; length of head, 
150ft.; breadth of head, 50ft.; breadth of body, 20ft.; greatest 
depth of water at low spring tides, 6ft.; total cost, £13,000; price 
per foot super, 11s, 0}d.; price per foot forward, £13. 

* Marbella Pier, Spain (Fig. 20).—Length, 1000ft.; length of 
head, 200ft.; breadth of head, 15ft.; breadth of body, 14ft.; total 
—_ £12,000; price per foot super, 17s.; price per foot forward, 

**In conclusion the author proposes to give a further description 
of the construction of some part of the pier mentioned previously, 
erected from his father’s fc ag and under his supervision, at 
Westward Ho! in North Devon. The works in question afford 
much valuable information in this species of work. The Westward 
Ho! Pier runs out seawards from the shore of that rapidly rising 
watering-place in Bideford Bay, extending in a northerly direction, 
and was erected by an enterprising company in order to serve as an 
additional attraction to builders as well as visitors to this spot, 
named after and rendered famous by the book of the same name 
written by the late lamented Canon Kingsley. The foreshore 
below the cliff, which is entirely composed of rocky shale, dipping 
at an angle of about 45 degrees, is covered at high tide with 
a depth of from 6ft. to 33ft. of water. The shore falls from 
below the cliff at an incline of about 1 in 35 for a distance of about 
360ft., when there occurs a sudden fall of 12ft. or 14ft., the shore 
then running out seawards at a gradual slope of Gin. in 100ft. 
These upper and lower plateaux are of most irregular surface, the 
upper one especially being intersected by deep gulleys running in 
various directions. The shale is much hardened on the upper or 
exposed surface, and forms a most unpleasant and indeed dangerous 
surface to walk upon; in fact, there is no boating at Westward 
Ho!—and the only bathing nearer than Appledore, a village lying 
two or three miles further north, where the rocks suddenly cease 
upon the coast line, is in two large excavations in the rock, which 
retain the water as the tide recedes. These two plateaux are 
moreover covered with large oblong flint and other boulders, 
varying in size from Gin. to 2ft. or even 3ft. diameter, and occasion- 
ally larger still. These boulders are being constantly rolled about 
in all directions by the action of the waves, which in the calmest 
weather are almost constantly in motion, and assume frequently 
gigantic proportions during stormy weather, the rollers coming in 
with great force from the Atlantic, unobstructed by the small island 
of Lundy, sixteen miles seaward, which is too distant to afford any 
—. The first contractor for the pier, indeed, who was, 
1owever, given to exaggeration at times, was wont to declare that 
he had seen the largest sized masses of rockwork cast bodily over 
the deck of the pier during a storm. 

“The pier is erected upon cast iron columns, with the exception 
of the head, where the greater depth of water necessitated the use 
of the wrought iron columns, shown in Fig. 7. In all cases 
both descriptions of columns are placed upon cast iron cylindrical 
piles, the fixing of which, in the seaward portion of the structure, 
was a part of the work which absorbed a great portion of the time 
of erection ; as, in consequence of the hard and rocky nature of 
the ground, the pier oul not be erected in the usual manner upon 
screw piles, it became necessary to adopt some other arrangement; 
and the piles ultimately employed were of the hollow cast iron 
form shown in Fig. 8. The holes required to receive these 
were sunk in the rock by means of jumping 5 and this remained a 
comparatively easy matter so long as by the fall of the tide the 
ground was lett comparatively dry at times, but when, towards 
the outer end of the pier, the work was constantly under water, 
the progress became much slower in consequence of the terribly 
grinding quality of the rock when wet. 

“The following isadescription of the plan adopted by the second 
contractor, Mr. John Abbott, of Bideford, for preparing the holes 
for, and sinking the piles in the foreshore under water :—The piles 
were of lengths varying from 12ft. to 15ft., as required by the 
formation of the ground and the arrangement of the superstruc- 
ture, and they were of llin, external diameter. The holes in the 
rock to receive them were 12in, in diameter. The depth of water 
over the holes varied from 6ft. at low water springs to upwards of 
30ft. at high water. An outrigger was constructed of timber to 
ap 35ft. beyond the present end of the pier; this outrigger 
veing supported at the extremeend by spars shod with iron, resting 
upon the rock in which the holes had to be worked. An iron 
cylinder 8ft. long and of 14in. internal diameter, made in halves 
and jointed, the joint being parallel to the length, was lowered on 
each side of the outrigger, and kept in an upright position by being 
firmly secured to the spars. The position of the outrigger, spars, 
and cylinders was arranged so that the cylinders stood on the rock 
prem over the site of the required hole. Through the cylinder 
thus placed the jumper waied, This jumper was a four-winged 
tool, with a Gin. alien point, the shaft being round and of Sin. 
diameter ; the total length 4ft. Gin. The jumper was further con- 
nected to upright rods of 2in. round iron, screwed together in 
lengths. The top of the jumper rod was fastened to a shackle and 
chain which led over a pulley (placed upon the framework which 
was erected on the outrigger) exactly over the centre of the hole. 
A strong rope was taken from this chain through guide pulleys to 
a winch barrel, which was driven by a portable steam engine on 
the deck of the age Two men were stationed at this winch 
barrel with the ends of the ropes which were to lift the jumper 
coiled twice round. By hauling on the free end until the jumper 
rope had been drawn in 3ft. or 4ft., and then suddenly surging or 
‘o, and steadily repeating the process, a constant rise and 


lettin, 
fall o the i! mper was easily maintained through the cylinder on 
to the rock, An arrangement of bevel gear at the top of the 


jumper rods enabled them to be slightly revolved from time to 
time at each occasion of the rising of the jumper, and an excellent 
and truly round hole was thus effected. 

‘* When the jumper had entered to the required depth and the 
hole was juently plete, the tool was withdrawn, and a pile 
lowered without difficulty into its place. The attendant diver 
then, through doorways made to open through the lower part of 
the cylinder, secured the pile in position by means of the customary 
wrought iron wedges and concrete. After the columns, brackets, &c., 
had n built on the piles, the joint rod of the cylinders was 
withdrawn ; the cylinders then parted in halves, and were easily 
removed, to be employed again in a similar operation. 

“With regard to the time taken in working these holes under 











water in a more or less constant surf, it is impossible to arrive at 
any fair average calculation, inasmuch as,this depended in so great 
a degree upon the presence or absence of ground seas, The effect 
of the bottom scour of the ground sea was often to fill up the hole 
with gravel, slough, small pebbles, &c., even faster than the jumper 
worked down, so that often a hole which was, say, 2ft. deep in the 
morning would, after a day’s steady work, be only 1ft. deep in the 
evening, and if jumping were suspended for two or three hours, 
would be entirely filled up. 

**The plan at Tast invariably adopted was, after starting a hole not 
to stop day or night until it was completed. By working in this 
manner some of the holes were put down in twenty-four hours, 
while in many cases it was a week or even longer before the full 
depth was accomplished, It should be borne in mind that the 
rocks in which the foundation holes for the pier had to be worked 
were always covered with from 6ft. to 30ft. of water, a constant 
surf, and often very heavy ground seas. There was no possible 
approach to the work by boat, rafts, or any floating contrivance ; 
no approach at all except from the outrigger above, and this had 
often to be projected with danger and difficulty, in consequence of 
the great surf. 

“‘There are many points of interest about this structure to 
mention which would exceed the limits of a paper. The general 
dimensions of the work have been given before ; it may be men- 
tioned, however, that it is supplied with lifting stairs at the head, 
which may be readily unshipped at the lower end, and brought up 
level with the deck on the approach of stormy weather. The 
engineer to the work, aware of the great force of the waves on 
this coast, was especially careful to design the whole of the work, 
and, amongst other parts, the tee iron stretchers, extending 
between the columns above and below, so as to have them supplied 
much larger and stouter than is customary in such cases; but still, 
notwithstanding these ar in many instances the stretchers 
have been found to be bent to the extent of at least 2in. out of the 
straight line in a length of 12ft. or 13ft., although they were 5in. 
tee irons, and of jin. thickness of metal. This effect was proved 
not to have been caused by any blow from the rolling boulders, but 
simply from the force of the waves. 

“It has been mentioned that the original contractor for the pier 
failed to complete his contract. During one of the tremendous 
gales so common on this coast, when the true Atlantic swell comes 
rolling in, carrying all before it, some of the fixed staging and 
columns were carried away, and this led to the giving up of the 
contract. Such experiences were not likely to tempt others to 
continue the work, and many of those interested in the under- 
taking were not a little astonished when Mr. John Abbott, of 
Bideford, offered to take up the matter, for this gentleman had 
never undertaken such an affair before, and well knew that his 
experience was likely to be dearly bought. However, the work 
was placed in his hands, and in the face of obstacles which would 
have deterred men of less resolution, his indomitable perseverance 
enabled him to carry the construction to a successful issue. It is 
seldom that we meet with such a case, and it reflects the greatest 
credit upon Mr. Abbott, and is well deserving of honourable 
mention. 

‘*Works in the seaare for many reasons attractive to the engineer, 
but there is no doubt that in such undertakings he has to contend 
with an enemy of enormous power in the mighty waters. There 
are, however, some who are never so happy as when they feel that 
they are coping with an antagonist whose strength is a match for 
their own, and with some chance of success, and who, like Alex- 
ander, would weep if they felt that they had no more worlds to 
conquer. To such it is given to bring into subjugation the forces 
of nature, and even to say to the sea, ‘ Thus far shalt thou come 
and no farther.’” 





LEGAL INTELLIGENCE, 
ROLLS COURT, Marcu 9. 
(Before the MastTER of the ROLLS.) 
PRINTING AND NUMERICAL REGISTERING COMPANY, LIMITED, 7. 
SAMPSON, 

THIS was a patent case of some peculiarity. In June, 1868, one 
Marcus Bebro obtained a patent for a machine for numbering and 
printing railway tickets, checks, Xc., the novelty of the invention 
consisting in the combination of the compound printing and cutting 
machine previously known with a variable number-printing cylinder. 
In 1872 Bebro obtained another patent for further improvements 
of his machine, consisting of a modification of the variable number- 
printing cylinder, In August of that year the plaintiffs purchased 
these patents of the defendant and the other persons in whom 
they were then vested, with the object of manufacturing railway 
and other tickets on an extensive scale. It was provided by the 
contract of purchase, to which the defendant was a party, that the 
vendors should enter into a covenant with the company to assign, 
as and when required by the company or their directors, all future 
patent rights or in the nature of patent rights, which they or any 
of them might thereafter acquire with respect to the aforesaid in- 
ventions, or any of them, or any of a like nature, in the United 
Kingdom or elsewhere. In March, 1873, the defendant took out a 
patent for a machine which was described as being a combination of 
the compound printing and cutting machine with the old paging 
machine. The plaintiffs considered this to be of like nature with 
Bebro’s machine, and filed their bill, praying that the defendant 
might be decreed to perform the covenant. 

The most setae defences raised were that the covenant to 
assign future patents was against public policy, and that the 
respective inventions were not of a like nature within the meaning 
of the covenant above referred to. : 

Mr. Aston, Q.C., Mr. Chitty, Q.C., and Mr. Bunting appeared 
for the plaintiffs; Mr. Southgate, Q.C., Mr. Marten, Q.C., and Mr, 
J. J. Hamilton Humphreys for the defendant. 

The Master of the Rolls, after reviewing the evidence, observed 
that upon an assignment of letters patent a covenant to —- 
future improvements was usually and ony made part of the 
bargain, for the reason that inventors commonly pursued their in- 
vestigations and discovered other and better modes of attaining the 
desired result, and it would not be right that purchasers should thus 
be deprived of the benefit of their purchases when this was the case. 
He could not concur in the argument that the covenant in question 
was against public policy, because it tended to discourage inventors 
by depriving them of the fruits of their subsequent labours. No 
doubt some covenants were void as being against public policy, such 
as covenants to commit, or to induce another person to commit, a 
crime or an immoral act; but the doctrine was not one to be ex- 
tended arbitrarily, nor ought the Court lightly to interfere with 
freedom of contract. Moreover, it was contrary to experience that 
inventors would not pursue their researches without hope of 
reward. Nothing was more common than for persons to sell their 
future intellectual produce with advantage to themselves. Painters 
sold pictures before the canvas was a and authors sold 
books before the titles were invented, and nobody ever imagined 
that their doing so was against public policy. On the contrary, 
the doing so stimulated their energies, and the being paid in advance 
encouraged the needy and struggli Fs inventor, and enabled him to 

»lace more freely his intellectual gifts at the service of his employer. 
e bargain, therefore, was no unusual bargain, nor could he re- 
gard it as being against public policy. Being further of opinion 
that the invention patented by the defendant in 1873 was of like 
nature with the plaintiffs’ machine, he should make a decree that 
the defendant do assign to the plaintiffs the patent right in ques- 
tion, and deliver up, at a fair price, the machines in his ssion. 
It was a case, his Honour added in conclusion, in which justice 
required that the defendant should pay the costs of the suit. 








THE number of collieries in the kingdom in 1872 was3001, in 
1873 they had increased to 3527; 252 have been opened in 1874, 
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Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 


4059. An improved machine or ge for carrying flexible pipe or hose 
for WaTeRING GarpeEns and for other like purposes, Helen Barton, 
Chantry-road, Stockwell, Surrey. — A communication from Samuel 
Barton.—26th November, 1874. 

249. Improvements in the manufacture of Wicks for CanpLEs and Lamps, 
and in the machinery employed therein, Edward Olier Aspinwall, Man- 
chester-street, Manchester-square, London.—22ad January, 1875. 

337. Improvements in Fasrenines for Braces, BELTS, WRISTBANDS, 
purses, pocket-books, and various other articles, Henry Garner Pendie- 
ton, Birmingham. —28th January, 1875. 

419. Improvements in the Sinkinc of CyLinpErs for Founpatioys, and in 
the machinery or apparatus therefor, Allan Munn, John Rennie, and 
John Sutherland, Glasgow, Lanarkshire, N.B.—4th February, 1875. 

549. Improvements in machinery or apparatus for the manufacture of 

__ConrecTioNnERY, John Brown, Glasgow, Lanarkshire, N.B. 

555. Improvements in Sprino Fasrentnos for WEARING APPAREL, said 
fastenings being also applicable for other uses, Edme Maria Thomas 
Garnier, Great Marlborough-street, London.—15th February, 1875. 

568. Improvements in Seinninc Macuinery, Henry Mercer Girdwood, 
Belfast, Antrim, Ireland. 

570. Improvements in Metatiic Boxes for holding metallic pens and 
other small articles, Maurice Myers, Birmingham. 

572. Improvements in the means and machinery employed for ST1FFENING 
and StaintnG Woo.Len or other WoveN or FELTED Farrics, Peter Lay- 
cock, Leeds, Yorkshire. 

574. Improvements in the means and apparatus for GENERATING FLurp to 
work engines, so as to develope great power in proportion to bulk and 
weight, more particularly applicable to aerial locomotion, Matthew 
Piers Watt Boulton, Tew Park, Oxfordshire, 

576. Improvements in Screw Propeccers, Joseph Hirsch, Norfolk- 
street, Strand, London.—A communication from Max Hirsch, Cologne, 
Germany. 

578. Improvements in the construction of Screw Propeciers, Alexander 
Browne, Southampton-buildings, Holborn, London.—A communication 
from Addison Calvin Fletcher, New York, U.S. 

579. An improved process and apparatus for TREATING VEGETABLE 
Susstances for the Extraction of Farry Marrer, and for the manu- 
facture of spirits and fermented liquids, Alexander Manbré, Baker- 
street, Portman-square, London. 

580. An improved mode of and apparatus for Fittinc, CLosinec, and 
DRaAWING-oFr¥F the Contents of Borr_es containing soda water and other 
effervescing liquids, Andrew Howat, Manchester. 

582. Improvements in machinery for Preparinc Corron and other 
fibrous substances, William Gudgeon, Rochdale, Lancashire. — 17th 
February, 1875. 

584. New or improved machinery or apparatus for Distrinutina Liquips 
in Batentne Jute and other fibrous substances, Alexander Frier, Dundee, 
Forfarshire, N.B. 

586. Improvements in the process of ScurcHinc and Preparine Frprovus 
VEGETABLE SUBSTANCES for MANUFACTURE, and in the machinery there- 
for, Joseph Faren, Belfast, Antrim, Ireland. 

587. Improvements in Fire-Licuters, William Ruthven, Deptford, Kent. 

588. Improvements in the construction of Castors, William John Kendall, 
Heaton Norris, Lancashire, and George Andrew Robinson, Stockport, 
Cheshire. 

500. Improvements in apparatus for Cookinc and BorLine by means of 
Gas, John Chapman Peacock, Queen-square, Bloomsbury, London, and 
Thomas Rudkin, the Griffins Tavern, Meat Market, Smithfield, London. 

592. Improvements in the manufacture of STEEL, Jamcs Noad, Richmoné 
House, Plaistow, Essex. 

594. Improvements in the ConsTRucTION and ORNAMENTATION of Gasa- 
tiers, chandeliers, candelabra, and other lamps, and in gas brackets, 
James Atkins and Charles Walker Torr, Birmingham. 

596. Improved means for Sustarninc ArviriciaL TeeTH in the Mourn, 
Walter Whitehouse, Pimlico, Westiminster. 

598. Improvements in the construction of Warer CoLumys for Rattway 
Purposes, John Rogers, Scropton-street, Rochdale-road, Manchester. 
600. Improvements in Orpnance, Alfred Vincent Newton, Chancery- 
lane, London.—A communication from George Henry Felt, New York, 

U.S. 

602. A new or improved system and means of PreveNnTING the PoLLuTION 
of Rivers, and extracting and carrying away the noxious vapours from 
sewers so as to prevent deleterious effects therefrom, William Blake 
Williamson, Bradford, Yorkshire.—18th February, 1875. 

603. Improvements in LitnHoGrapnic and Type-PRINTING MACHINES, 
William Thomson, Edinburgh, N.B. 

604. Improvements in the construction of ConvertiBLe Desks and Seats, 
Peter Cameron, Salford, Lancashire. 

605. Improvements in PropucinG Designs, Patterns, and Devices upon 
Woop by Printina, in apparatus employed therein, and in the prepara- 
tions of the inks or colours for the purpose, Thomas Whitburn, Guild- 
ford, Surrey. 

606. Improvements in KitcHEN Rances and in apparatus for heating, 
Joseph Lillie, Manchester. 

607. Improvements in Furnaces, and the Frre-pars and other parts 
thereof, James Taylor, Salisbury-streect, Strand, London. 

608. A new process for Bronzine or Givinc a METALLIC APPEARANCE to 
TextiLe Fasrics, William Thackray, Dewsbury, Yorkshire. 

609. Improvements in Soirrarres and Strups and other similar Dress 
Fasteninos, Arthur John Aston, Birmingham. 

610. Improvements in apparatus for S1iGNALLinGc on Rattway TRAINS, 
William Henry Stokes, Birmingham. 

611. Improvements in Printing Presses and FoLpine Apparatus in 
connection therewith, John Cameron Macdonald, Waddon, Surrey, and 
Joseph Calverley, Albany-road, Camberwell, Surrey. 

612. Improvements in apparatus for CLeANING Seeps, and more 
especially clover seed, John Last Catchpole, Framsden, Suffolk, and 
George Frederick Stidolph and Thomas Frederick Stidolph, Wood- 
bridge, Suffolk. 

613. A new or improved mode and means of or adaptation of mechanism 
for makitig ALARM SIGNALS on Rattways to PREVENT COLLISIONS, 
Stenhouse Bairnsfather, Glasgow, Lanarkshire, N.B. 

614. Improvements in Apparatus for Heatino and CookinG PURPOSES, 
Samuel Loebl, Aldermanbury, London. 

616. Improvements in the construction of P1ANorortes, Edward Thomas 
Burling, Goswell-road, London. 

617. Improvements in Fabrics produced in twist lace machines, Robert 
Scott, Cromwell-street, Nottingham.—19th February, 1875. 

619. Improvements in the manufacture of CoLourine Martrer suitable 
for Dye1nc and Printina, Adolph Kottgen, Old Broad-street, London. 
—A communication from Adolphe Gauhe, Barmen and Eitorf, Prussia. 

621. Improvements in HEALDs employed in Looms, and in the method of 
manufacturing the same, John Haskins Ladd, Manchester.—A com- 
munication from Henry O. Whipple, New York, U.S. 

623. New or improved apparatus for BRAKING and SIGNALLING in RAILWAY 
TRAINS, part or parts of which are applicable for other purposes, James 
Steel, Glasgow, Lanarkshire, N,B. 

627. Improvements in the means and apparatus for manufacturing 
ALKALI, which improvements are partly applicable to other purposes, 
William Alexander Lyttle, the Grove, Hammersmith, Middlesex. 

629. Improvements in Sweepine and Rotting Macuines, James Sinclair 
and Arthur Clayton, Ripley, Yorkshire. 

635. Improvements in PHoroGRAPHIC Processes, and in apparatus to be 
used in connection with the said improvements, William Tilley, 
Stafford. : 

637. Improvements in Suip Furniture for preventing the bad influences 
of the vacillations of the ship at sea, Frank Wirth, Frankfort-on-the- 
Maine, Germany.—A communication fromm Josef Wertheim, Frankfort- 
on-the-Maine, Germany.—20th February, 1875. 

641. An improved Lock for T1p-carts, Alexander Whitelaw, Edinburgh, 
N.B. 

















643. Improvements in TreaTina Hipes_and Skins and Pevts, Arthur 
Granville and Ilius Augustus Timmis, Manchester. 

645. Improvements in or applicable to Brickmakinc Macuives, Thomas 
Constantine Fawcett and Charles Bowman Allen, Leeds, Yorkshire. 

647. Improvements in Carpino Enornes for Ftax, Tow, Hemp, Jute, and 
other fibres, Joseph Richardson Turtle Mulholland and William Mul- 
holland Porter, Belfast, Antrim, Ireland. 

649. Improvements in WATER-cLOsETs, Samuel Hunt Rowley, Swadlin 
cote, Derbyshire. 

651. Improvements in Wueets for Venicies, John Henry Johnson, 
Lincoln’s-inn-fields, London. — A communication from Charles Jeantaud, 
Paris, 

653. Improvements in JomnTs or FasTentnes for Connectine together the 
Enps of Rattway Rais, George Haytor Chubb, St. Paul’s-churchyard, 
London. — 22nd February, 1875. 

655. An improved arrangement of Steam BorLer in conjunction with 
METALLURGICAL FURNACE, Thomas Gidlow and James Abbott, Gidlow 
Coal and Ironworks, Ince, near Wigan, Lancashire. 

659. An improved apparatus for SusPENDING TstNas in EquiPoise, Isaac 
Antoine Chomel, Christ Church-road, Hampstead, London. 

663. Improvements in SreaM PLovaHinG, TRacTION, MINING, PORTABLE, 
and other Enores, David Greig and Max Eyth, Steam Plough Works, 
Leeds, Yorkshire. 

665. Improvements in SotpERING Irons, George Asher, Balsall Heath 
near Birm: é 

667. Improved arrangement of appliances for Prorectixa Snips’ Pro- 
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PELLERS and for increasing the efficiency of the same while at work, 
William Henry Whettem, Gateshead, Durham, and Edmund Walker, 
Leadenhall-street, London.—23rd February, 1875. 

675. An improved apparatus for Inpicatinc WaTer-LeveL in VERTICAL 
BorLers or other boilers, Francois Paul Henriot, Saint Dizier, France 
677. Improvements in PortasLe Latues, chiefly intended for the use of 
dentists and jewellers, William McIntyre Cranston, Worship-strect, 
Finsbury, London.—A communication from Franklin Scott, Benning- 

ton, Vermont, U.S. 

681 - Improvements in the Treatment of Gases, Liquips, and PuLvervu- 
LENT Supstances, and in the machinery or apparatus employed therein, 
John Henry Johnson, Lincolm's-inn-fields, London.—A communication 
from Alfred Jean Huet and Alfred Adouard Geyler, Paris 

683. Improvements in the manufacture of Fasric on Lace Macuinery, 
and improvements in the machinery employed therein, Leonard 
Lindley, Nottingham. —24th February, 1875. 

689. An improved Prism for Srecrroscoric and other purposes, Joseph 
Beck, Cornhill, London.—A communication from Messicurs James W. 
Queen and Co., New York, U.S. 

691. Improvements in Pumps for Removine Bie 
for other purposes, George Warren Sly, Tyler-street, Greenwich, Kent. 
695. Improvements in apparatus employed in Dryixnc Fasrics, Henry 

Saxon Snell, Southampton-buildings, Chancery-lane, London 

697. Improvements in Swine-bripces, Alexander Meadows Rendel, Great 
George-street, Westminster. 

699. Improvements in Looms for Wreavine, John Lomax, Leyland, near 
Preston, Lancashire, and William Atherton, Preston, Lancashire 

703. Improvements in CLEANING RAILWAY ROLLING Stock, VeHICLes, and 
VesseLs, and in the machinery or apparatus employed therein, Right 
Hon. James Earl of Caithness, Portland-place, London. 

705. Improvements in Macuiwes for the Manuracture of Nerepes, Frank 
Wirth, Frankfort-on-the-Maine, Germany. — A communication from 
Hubert Fritz Neuss, Aix-la-Chapelle, Germany.—25th February, 1875. 




















Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

700. An improved method of Forminc the Surraces of CARRIAGE and 
other Sters, PLarrorMs, and the like, for PREVENTING ACCIDENTS on 
the same, George Haseltine, Southampton-buildings, London.—A com- 
munication from George Augustus Keene, Lynn, Massachusetts, U.S., 











and Francis Asbury Sawyer, Boston, Massachusetts, U.S. — 25th 
February, 1875. 

751. sg in method of GexeraTiInG and UTILISING STEAM, 
Daniel Frank Mosman, Chelsea, Suffolk, Massachusetts, U.S. — lst 


March, 1875. 

754. Improved means of Transmitrinc and ConTroLiinc Motion in 
Macuines and Hanp Toots, the invention being also applicable as a 
brake for railway and other vehicles, Edmund Wright, Birmingham. 
2ad March, 1875. 

768. A new and useful improvement or process of Sme.tinc and Rerinine 
Coprer Ores and Metauiic Correr, Samuel Leonard Crocker, Massu- 
chusetts, U.S8.—2ad March, 1875. 


Patents on which the Stamp Duty of £50 has been Paid 
Edwin Thomas 
pds 


482. Coverinc Wire, &c., with INsuLaTING MATERIALS, 
Truman, Old Burlington-street, London. — 15th February, 1872 

654. Motive Power Enotes, William Leckie Graham Wright, William 
Broom, and George Cadell Bruce, Glasgow, Lanarkshire, N. 2ad 
March, 1872. 

656. CuemicaL Compounp for BLastinc purposes, Joseph Paul Raimond 
Poch, Brussels, Belgium.—2ad March, 1872. 

660. Borinc Suartr Couptines, &c., John Tannett, Leeds, Yorkshire, John 
Scott, jun., Greenock, Renfrewshire, and John Craven and Samson 
Fox, Leeds, Yorkshire.—2ed March, 1872. 

676. Hotstinc Arraratus, William Edward Newton, Chancery-lane, 
London.—5th March, 1872. 

731. PLovens and Cuttivators, Samuel Corbett, Wellington, Salop. 
March, 7 

685. Bessemer Steer, &c., Charles Denton Abel, Southampton-buildings, 
Chancery-lane, London.—tth March, 1872. 

671. TREATING Sewace, Robert Blacklurn, Exeter, Devonshire. — 5th 
March, 1872. 

704. HERMETICALLY CLOsED Cases, Edmund Wallace Elmslie, Parliament- 
street, Westminster.—7th March, 1872. 

684. Scorcn Bonnets, William Dalgliesh, Kilmarnock, Ayrshire, N.B.— 
6th March, 1872. 

698. Loca, Macyetic Arrraction Inpicators, Henry Glover, Brooklyn, 
New York, U.S.—7th March, ; 

708. Carpinc Enoines, Thomas Howard Blamires, Henry Blamires, and 
Harry Marsden, Huddersfield, Yorkshire.—7th March, 1872 

718. Snot, &c., Charles William Lancaster, New Bond-street, London. - 
8th March, 3 

738. Dry-cLosets, &c., George William Wigner, Great Tower-street, 
London, and John Williamson, Warren-street, Stockport, Cheshire. — 
llth March, 1872. 


Patents on which the Stamp Duty of £100 has been Paid. 


730. Matcn Boxes, Samuel Alexander Bell, Bow-lane, London, and 
George Higgons Higyins, Fairfield-road, Bow, London.—srd March, 
1868. 

788. FLroatixc Docks, James 
London.—7th Marck, 1868. 
814. Coatinc MetaL PLates, Edmund Morewood, Cheam, Surrey.—t 

March, 1868. 

745. Twin-screw Propetiine Apparatus, John George Kincaid, Greenock, 
Renfrewshire, N.B.—4th March, 1868. 

801. Kitcuen Ranoes, Frederick James Baynes, 
Holloway-road, Islington, London.—7th March, 1868 

760. Boots and Snors, William Robert Lake, Southampton-buildings, 
Chancery-lane, London.—5th March, 1868. 

774. Piayorortres, John Brinsmead, Wigmore-strect, 
March, 1868. 

775. Furnaces, John Martin Stanley, East-parade, Rhyl, Flintshire.—tth 
March, 1868. 

810. Eartu Cuoserts, &c., Augustus Fraser Baird, Pimlico, London. —vth 
March, 1868. 

773. Evrcrric Currents, Isac Louis Pulvermacher, Regent-street, London. 
—tth March, 1868. 
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Campbell, Founders-court, Lothbury, 






Holloway-terrace, 





London. — bth 





Notices of Intention to Proceed with Patents. 


3671. Vetvets, &c., Thomas Watson, Rochdale. 

3676. VenTILATING UNDERGROUND Raitways, Austin Chambers, Maryle- 
bone-road, London. 

3681. Distnrectine, &c., the Arr in Rooms and other places, Matthew 
Wilson, Loughborough-road, Brixton.—24th October, 1874. 

3707. Printinc and Empossing Macuines, Edward Hely, Dublin. 

5. Soap, Pascal Lombardon, Forest Hill. —27th October, 1874. 

TRIMMING or BuRNISHING the Eper of Boot and Suor Soirs and 






3726. 
Hees, William Robert Lake, Southampton-buildings, London. - 
communication from Louis Cote. 

3728. CompresstnGc Macuinery, Christopher Kingsford, Fulham.— 28th 
October, 1874. 

3738. Carpinc Macuines, Leslie Cunningham Marshall, Brookfield Flax 
and Tow Spinning Mills, Belfast. 

3740. PHorocrapnic Prints, John Robert Sawyer, Brownlow-road, Ealing 
Dene. 

3742. Boxes or Cases for Matcues, &c., Nehemiah Brough, Alma-street, 
Aston, near Birmingham. 

3743. Compressep Bricks, &c., James Whittaker, Accrington. 

3744. Roapways, &c., James Alexander Richmond Morison, Lombard 
House, George-yard, London.—29th October, 1874. 

3749. Rarpway Carriace Roor Lamps, Henry Defries, Houndsditch, 
London. 

3752. Wreavina and Finisuina Woo.iien, &c., Farrics, 
Broadbent, Dewsbury. 

8754. Rattway Sianatiinc, Thomas Large, Melton Mowbray. — 30th 
October, 1874. 

3763. VartaBLe Cutt-orr Motion for Steam Enornes, John Guy Wilson, 
Manchester.—A ication from William Herbillon. 

3764. SHeep Suears, Henry Woolhouse, Sheffield. 
3767. REAcTIONARY Sprinc Brake, Benjamin Crispin Simpson, Victoria- 
street, Westminster. 
3775. Horstine, &c., Weicuts or Bopies, Martyn John Roberts, Bath — 
2nd November, 1874. 
3786. Gorrerinc Woven Faprics, William Edward Gedge, Wellington- 
street, Strand, London.—A communication from Auguste Chiffray. 
8791. Heating Raitway Carriaces, &c., Louis Jean Francois Lemeunier 
and Charles Alfred Martin, Paris. 
3797. Sizine Warps, William Edward Newton, Chancery-lane, London.— 
A communication from Jules Groshens.—3rd November, 1874. 
3803. Screw CUTTER or Screw Stock, William Edward Gedge, Wellington- 
street, Strand, London.—A communication from Wilhelm Schmitz. 
3807. Drawine or Ratsino Warer or other liquids, John Henry Johnson, 
Lincoln’s-inn-fields.—A communication from Philibert Vabe and Hip- 
polyte Cuau. 
$812, Copper Since Prates, William Sumner and Eric Hugo Walden- 
strém, Salford.—4th November, 1874. 
3 813. CenrriFUGAL Macuines, Thomas Webster Rammell, Westminster- 
chambers, Westminster. 
$825. RarLway SIGNALLING, Samuel Morley, William-street, Stockton-on- 
Tees.—5th November, 1874. 





Louis Edwin 
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3830. Brocks for Pavinc Roaps and Ways, Bernardo Sheil, South 
Kensington, London. —6th November, 1874. 

8852. Cicaretres, Alexander Melville Clark, Chancery-lane, London.—A 
communication from La Société Civile et Particulitre des Brevets du 
Susini.—7th November, 1874. 

3864 Nuts for Screws, Joseph Taylor, Joseph Samuel Taylor, and 
Stephen William Challen, Birmingham.—(th November, 1874. 

3890. Economisinc Fuet, Harry Whiteside Cook, Brompton, London 

3891. Reaprno and Mow1ne Macuines, William James Burgess and Charle 
Thomas Burgess, Brentwood. 

3893. TusvLaAR or Hottow Woopen Articies or Urensits, John Henry 
Johnson, Lincoln's-inn-fields, London.—A communication from Goulas 
and Co,—11th November, 1874. 

3930. Composition for PreventinG Porato 
Hackney, London.—lith November, US74. 
3959. Vevocipepes, &c., James Starley, Coventry 
4060. Raiway Cuairs, Edwin James Grice, Newport. 

from R. 8. Kirkpatrick 

4063. AuTOMATIC CHEMICAL TELEGRAPHS, 
Chancery-lane, London A communication 
saw) 26th November, W874 

4104. SusrENDING and ConTROLLING the Motion of Bertns, &c., in Surps 
or in travelling carriages, William Morgan-Brown, Southampton-build- 
ings, London A communication from Thomas Pownal Ford and 
Thomas Scott Dick.—30th Nove 1874 








Disease, &c., John Lott, 


17th November, W874 
A communication 
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Carter-lane, St. Paul’s-churchyard, London.—2rd December, 

57. Looms, John Byrd, Dudbridge, near Stroud.—3rd December, 

4326. Licutine Gas, Pierre Léon Allaire, Paris.—16th December, 1874 

4408. ApsustixG and Locxinc Tramway, &c., WHEELS, John Townsend 
Kirkwood, Yeo Vale, near Bideford, Charles Thomas Evans Lascelles, 
Brockley Villas, New Cross, and Jesse Hall, Lyndhurst-grove, Peckham 
22nd December, 874. 

4429. Pires and Tunes for Smokie, Nicholas Lawrence Tindell, Crown- 
buildings, Queen Victoria-street, London.--23rd December, 1874 

95. CanpLE Houpers, Jacob Friedrich Zimmermann, Red Lion-square, 
London. —11th January, 1875. 

218. Furnaces, Stanhope Perkins, Fairfield, and William Smellie, Gorton 

20th January, S75. 

227. Hyprants and Firecocks, 
John Beck, Pemberton-row, Great 
1875. 

2, Latues, William Howarth and Ambrose Howarth, Bradford 


Robert Blakeborough, 


Brighouse, and 
New-street, London ] 


lat January, 











329. Ramway Brakes, Adam Burdess, ( oventry.— 28th Jan y, 1875. 
400. Morive Power, &c., Robert Johnson, Bradford trl February, UT5 
| 428. Secr-actinc Tempies for Looms, James Hall and David Hall, 


| 459. 





A | 








Glossop.—4th February, 1875 

“ MILLING ” or “ FuLtine ” Fasrics, Leeming Webster, Dewsbury 
6th February, 1875. 

514. Froatinc Docks, &c., Josiah Latimer Clark and John Standfield, 
Westminster-chambers, Victoria-street, Westminster.—1l1th February, 
1875. 

525. Evecrric Te_ecrapus, George Allan and James Wallace Brown, 
Leadenhall-street, London.—12th Feln wary, 1875 

540. Ramway and other WHeets, William Edwards, Rock-street, Sheffield 

13th February, 1875 

545. Improvine the Dravcnt of Cuimneys, & 
Turner, Great Winchester-street, London. —L5th % 

568. Spinninc Macuinery, Henry Mercer Girdwood, Belfast 

574. GENERATING FiuIp to Work Encines, &c., Matthew 
Boulton, Tew Park, Oxford. 

576, SCREW Prore.cers, Joseph Hirsch, Norfolk-street, Strand, London 

A communication from Max Hirsch 


Charles 


187 






Hamilton 






Piers Watt 





579. TreaTING VEGETABLE SuBSTANCEs, & Alexander Manbreé, Baker 
street, Portman-square, London.—17th February, ST } 
586. Scurcnine, &c., Fisrous VeceTap_e SupsTances for MANUFACTURE, 


Joseph Faren, Belfast. 

59. Cookine and Bortinc by means of Gas, 
Queen-square, Bloomsbury, and Thomas Ru 
Meat Market, Smithfield, London 

601. FeERMENTING Squares and 
Birmingham. 

602. PREVENTING the PottuTion of Rivers, &c., William Blake William- 
son, Bradford.—1sth February, 1875. 

605. PRropuctnGc Desicns, &c., upon Woop by Prixtinc, Thomas Whit- 
burn, Guildford 

606. Krrcnen Rances, Joseph Lillie, Manchester. 

616. Praxorortes, Edward Thomas Burling, Goswell-road, London 
February, 1875. 

623. BRAKING and SiGNaLuinc Rattway Tratys, James Steel, Glasgow, 
N. B.—20th February, 1875. 

681. TREATMENT of Gases, &c., John Henry Johnson, Lincoln’s-inn-fields, 
London.—A communication from Alfred Jean Huet and Alfred Edouard 
Geyler. a 

683. Fasric, Leonard Lindley, Nottingham, —24th February, 1875. 

689. Prism for Spectroscoric and other purposes, Joseph Beck, Cornhill, 
London.—A communication from Messieurs James W. Queen and Co. 
703. CLEANING RatLway Rotuine Stock, &c., Right Hon. James Earl of 

Caithness, Portland-place, London.—25th Februa:y, 1875 

751. GENERATING and Uriiisine Sream, Daniel Frank Mosman, Chelsea, 
Suffolk, Massachusetts, U.S.—lst March, 1875. 

768. SmecTine and REFINING CoprerR Ores, &c., Samuel Leonard Crocker, 
Massachusetts, U.S.—2ed March, 1875. 


John Chapman Peacock, 
kin, the Griftins Tavern, 





Vats or Trovens, William Cutler, 





loth 








All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such applications 
at the office of the Commissioners of Patents within twenty-one days of 
its date. 





List of Specifications 7 during the week ending 
6th March, 1875. 
2407, 64.; 2469, 8d.; 2477, 10d.; 2479, 104.; 2487, 18. 2d.; 
1s, 8d.; 2501, 18.; 2502, 1s ; 2507, 1 10, 1s, 2d.; 2513, 1s. 
2618, 3d.; 2527, 2s.: 5 ; 2536, 


2495, 81.; 2496" 
6d.; 2514, 1s.’ 




















.: 256%, 1s.; 2583, 2s; 4 
.; 2596, 2601, 10d.; 2602, 4d.; 2603, 4d.; 2604, 4d ; 2608, 
.: 2614, 4d.; 2615, 6d.; 2618, 8d.; 2619, S8d.; 2621, 8d.; 2622, 
10d.; 2625, 4d.; 2626, 10d.; 2627, 8+.; 2628, Gd.; 2030, 4d.; 
2632, 4d.; 2683. 4d.; 2634, 4d.; 2635, Sd.; 2636, 4d.; 2642, 6d.; 244, 4d.; 
v645, Is. 44.; 2647, 8d ; 2651, 4d.; 2653 4d.; 2654, 4d.; 2655, 10d ; 2656, 
4d.; 2659, 4d.; 2662, 4d.; 2663, 4d.; 2665, 8d.; 2066, 4d.; 2670, 4d.; 2 
2s.; 2676, 10d.; 2678, 6d.; 2688, ls.; 2711, 10d.; 2841, 4d.; 3170, 6d.; 3253, 
4069, 8d.; 4221, 6d. 




















*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding ls. must be 
remitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty's Patent-oftice, South- 
ampton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 


2885. Bopsiys ror Spixnino anp Dovusiine, J. Jackson, Mancheste 
Dated 22nd Auguat, 1874. 

This invention consists in securing a metal ring on the upper flange of 
wooden bobbins to prevent the friction of the yarn from making groove s 
in the said flange ; by this means breakages and waste are avoided. 
2081. Furnaces Usep iy THE ManuracturRe oF Inox, W. eens, 

Moxley.— Dated 27th August, 1874. 

According to this invention a puddling chamber, a refining chamber, 
and a melting chamber are arranged in juxtaposition, or side by side, 
the said chambers being at different levels, the puddling chamber being 
the lowest. The puddling chamber is situated near the fireplace of the 
furnace ; next the said puddling furnace is the refining chamber ; and 
between the said refining chamber and the exit flue of the furnace is the 
melting chamber. The pig iron to be made into wrought iron is placed 
on the inclined bed of the melting chamber, where it is melted by the 
waste heat passing through the chamber, and runs into the refining 
chamber, where it is refined by the action of blasts of air upon it. The 
refined iron passes by a passage to the puddling chamber, where it is 
puddled in the usual way. 

NTERACTING Motion 1x Supports For Bertus, &c., tN SHips, 

’, Morgan-Brown, Southampton-buildings, London.—A commu- 
nication from T. P. Ford, Green Point, Brooklyn, U.S.—Dated 3st 
August, 1874. 

This invention consists in the employment beneath the berth of a 
carriage having rails or tracks of a curvature in the are of a circle, and 
on which the berth runs with friction rollers, such carriage itself resting 
by friction rollers upon other curved tracks located in planes at right 
angles to the carriage rails ; the berth thus being supported underneath 
by the devices which control its motion and preserve its equilibrium 
whilst at the same time it is hung to jointed guide frames which permit 
its sway to the required degree to offset either the rolling motion or the 
pitch of the vessel or carriage. 

2991. Cootinc Worts anp oTHER Liquips, H. Bycroft, Burton-on-Trent: 
— Dated ith September, 1874. 
This invention consists of a series of slightly trough-shaped tubes or 




















chambers, arranged one above another, each tube being wider than that 
above it. These tubes or chambers are supported at their ends by hollow 
axes or trunnions, taking into bearings in the frame of the apparatus, 
and their ends are connected by flexible or other connections, so as to 
make the whole a series of continuous zig-zag passages, through which 
liquid can circulate from top to bottom. The lowest tube communicates 
with the interior of a shallow trough, forming the base of the apparatus, 
deflectors in which base cause the liquid to take a tortuous course. Cold 
water for effecting the cooling passes from the hollow base upwards 
through the interior of the connected tubes or chambers, and leaves the 
apparatus at the top. The wort or liquid to be cooled is delivered on the 
interior of the top tube or chamber, over whose edges it runs to the next 
and wider tube or chamber, and so on, until it reaches the hollow base 
of the apparatus. The liquid to be cooled may be passed through the 
apparatus, and the cooling liquid be applied to the exterior with the same 
effect 
3524 
tio 
Is74 
The same apparatus may be applied as well for the germinating of the 
barley and other corn or grain as for the drying of the malt. A cylinder is 
provided in the interior with bent shovels, which in the rotation of the 
cylinder withdraw the barley and malt and raise it so that the grains fall 
by degrees through the empty case in the cylinder, and are at the same 
time subject to an interrupted turning and to a continual ventilation 
This cylinder has neither a passing axis nor spokes, but rests on the 
pillow block which is at the end, and on bearing rolls answering to thx 
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weight. By this arrangement the springing forward and backward of 
| the grains, and thereby mixing of the dry with the wet grains, is 
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This is an improved filter for water and other liquids that do not act 
destructively in the material. The material is disintegrated paper stock 
washed clean, preferably made by cutting, boiling, washing, and bleach- 
ing rags, or for paper making, though other material, as jute, flax, hemp, 
rope, and the like can be used. The medium is put into a vessel with a 
strainer bottom and the water run through it, there being a ledye or shelf 
all around the inside of the vessel to catch any sand or grit which may 
work down at the sides. : . 
571. Kesrs ror Kyives, Forks, 

Mure.— Dated lith Febrowary, Wi 

(me part of the apparatus consists of a spring clasp or clip which is 
passed or slipped on to or over the edge or rim of the dish. To the last, 
mentioned clasp or elip is attached either rectangularly, transversely, or 
otherwise, another clasp or clip of a suitable shape for receiving and re 
taining hold ot the handles of the articles ; or, to the first-mentioned 
clasp or clip is attached cither rectangularly, transversely, or other 
wire, a standard or branch, in or to which are formed or attached spring 
sockets, clasps, or clips, for the purpose of holding the knife, fork, or 
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2438. Composition ror Preventine Ixcrvstation tx Bowers, F. OC. 
Rol , Manchester Deted Uth July, UsT4 

The features of novelty of this invention consist as follows :—The 


inventor takes 16 parts of ordinary soda, % parts common soap, 4 parts 
black lead, and one part of borax le prefers to grind these ingredients 
in order to more readily dissolve the same in hot water before introducing 
it inte the boiler. He tinds on the average that about 2 1b. of this mixture 
in a dry state is sufhcient per week for a 40-horse boiler in order tu 
remove lncrustation, but half the quantity suffices to prevent incrusta 
tlon 
2864. ‘ 
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FARES OR end J. H. Carte 
Auaust 


A glass hopper is fixed above table enclosed within hopper so that 


OLLECTING Tickets, J. HW. Cart 
Isv4 


the money, checks, or tickets can be counted after passing through 
hopper 
2866. Currine Corks, &c., & Anderson, CI Dated Wth August, 


Is7v4 

A circular rotating table or disc is provided with poppet heads and 
grippers to hold the material to be cut. The table rovulves upon its 
axis. The poppet heads and grippers are placed near the edge of the table 
ordise, and rotary motion is thansmitted to them by cams or other suitabk 
appliance attached to the shaft around which the table revolves, such 
revolution of the table bringing the material into contact with the 
cutting edge of a fixed knife 
2869. Permanent Way, W. F. Batho, 

Jrom B. Leslie and G. Molesirorth, Calcutta Deted Wth August, 74 

Improved double keel joint for flanged rails It consists of a pair of 
iron or steel angle brackets. These brackets when placed together back 
to back form approximately a T-shaped section. The upper portion of 
each bracket is rolled with a tapered groove which will fit the lower 
flange of the rail in such a manner that when the two brackets arc 
drawn together the grooves press on the bottom and inclined portion of 
the flanges, so as to wedge the rails tightly against the upper surface of 
the brackets 
2870. Bours anp Suoes, FE. 

munication From J. L 
August, 1874 

This invention relates to an improvement on the construction of bouts 
and shoes, the object being to protect the upperleather at the toe ; 
around the edge; and it consists, First, in a protection formed by a 
narrow strip or welt rabbeted upon the inner or upper side and made to 
conform tothe shape or outline of the sole ly, in beveling the 
edge of the insole trom lower side back toward the tu » that the upper 
will not bear against the upper angle of the insole, also in combining with 
this construction of insole a recessed outsole, the edge which forms the 
recess extending up on to the upper leather above the lower edge of the 
insolk Phirdly, in forming a channel around the sole upon its inner side 
and near the edge into which the upper is sunk, and the insole over- 
lapping the said channel. 

2871. Drivine Sewinc Macuines, W. Pierce, Z 
Grange-over-Sands Dated 20th Auaquat, UST4 

The features of novelty which constitute this invention consist in the 
application of a spring or weights as a motive power for driving sewing 
machines, and “tusee " for regulating the power supplied and a brake for 
stopping or checking the apparatus 
2872. Movtpine Concrete Pires, 

Willexden.—A communication Ji 
Dated Wth August, 1874. 

The invention relates to that class of moulding machines for the pre 
duction of concrete pipes in which the pipes are formed by ramming or 
packing, by self-acting means, the cement or material ot which they are 
composed between the external surface of a central or internal core and 
the internal surfaces of an outer casing or mould ; and consists chietly of 
an improved appliance for performing the above operations, and of a 
peculiar mode of operating the same, which improvements admit of the 
pipes being manufactured with greater facility than heretofore. The 
invention also embraces certain improvements in the mould and core and 
other details of the apparatus. 

2876. Stream Boiiers aNd Tunes For THE same, A. De Pindvay, Vietoria 
street, W Dated 2ist August, US74 ed 

This consists of forming and fixing conical tubes in boilers in the 
reverse manner to that usually adopted to augment the consumption of 
the gases developed from the fuel, and in arranging chambers at portions 
of the boilers in which full expansion of the gases can take place before 
they are utilised for heating purposes. 

2877. Arracnine Picks AND OTHER Evep Toots To SHarts, CA. Herly, 
Philadephia, and A. BE. Stayner, Halifax, Nova Scotia Dated 21st 
Auguat, 1874. 

For this purpose the pick or other tool is first passed over the outer 
end of the shaft or handle to a short distance down from such end, one 
or more loose pieces being placed on the outer end of the shaft, and the 
tvol passed over such piece or pieces and driven firmly thereon, thereby 
securely fixing the tool and the piece or pieces on the end of the shaft or 
handle. 

2878. Lames, J. N. Avonson, Langham-Hotel, Portland-place 
August, 1874 

This invention consists in the application to and combination with the 
lamp or lighting apparatus of a gallery carrier or support arranged to be 
moved up and down and to carry with it the chimney, globe, and shade, 
or such of these parts as may be in use at the time being, so as to enabk 
them or it to be readily moved into and retained in « position permitting 
of access to the burner by simply raising the movable gallery, carrier, or 
support, which may be done by the direct application of the hand of the 
operator. 

2879. Porras_e Reapy Reckontna Apraratvs, 4. Burhard, Fore-street, 
London, — Dated 21st August, 1874. 

The novelty consists in so arranging a table of numbers that when the 
pointer is placed over one number on the right-hand side of a perpendi- 
cular slot cut therein and the other pointer placed on the left-hand side 
of the slot opposite another number, the product of the two numbers 
will appear on the surface of the said table. 

2881. Movu.ps ror Hottow Castixos, W. Hamer and A. Giles, Northwich 

A communication Jroum J. Farvar and L. Whiting, Boston Deted 2«t 
August, 1874. 

This consists, First, casting flanges of flasks separate from flask and 
providing them with slots to allow for expansion. Secondly, constructing 
the flanges in sections, thereby preventing the flask itself from being 
affected by expansion. Thirdly, providing flask with ribs on outside to 
strengthen it and to prevent it from warping. Fourthly, the lining is 
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made of plumbaygo, fire-clay, ganister or fire sand, hard coke, pulverised 

and passed through a seive, then made into a paste with water, pressed 

into flask, and baked. 

2883. Treatmenror MANuracture or Cast [non, G. G. de L. Byron, New 
York. —Dated 22nd August, 1874. 

This consists in alloying cast iron while in a molten state with copper, 
tin, zinc, manganese and antimony. This flux is melted in a crucible and 
mixed with iron, whereby the oxides, sulphur, and phosphorus are 
removed and reducing the carbon therein. 

2886. Brusuine Hatr, F. Neves, Highyote.—Dated 22nd August, 1874. 

This invention consists in mounting a series of brushes, which are con- 
nected together by flexible connections in such manner that they form an 
endless brush capable of being held in any position and of brushing in 
any direction. 

2887. Foraine orn Sramptnc Meraus, T. Browett, Manchester.—Dated 
22nd August, 74. 

This invention consists in methods of applying an elastic medium be- 
tween the motive power and the hammer. 

2888. Tannine, Rk. Hamlyn, Shalford, and H. L, Farrer, Gosden, near 
Guildford.— Dated 22nd August, 1874. 

The hides are hung in frames ina long oblong tank. The tanning 
liquor is admitted continuously at one end of the tank and overflows at 
the other. The hides are first introduced at the overflow end, and are 
from time to time moved up towards the inlet end. 

2890. Rotune Stock or Raitways ano TRamMways, 7. C. Fidlerand W: 
J. Cockburn-Muir, Victoria-chambers, Westininster.— Dated 24th Augusts 
1s74. 

This invention has for its object the enabling the vehicles on railways 
and tramways to traverse sharp curves with greater ease and without 
xrinding of rails and flanges, whilst at the same time a long and steady 
wheel-base may be employed ; and consists essentially of peculiar com- 
binations of bogies and axles and coupling or connecting appliances, 
whereby the requisite adjusting movement is imparted to the bogies for 
facilitating the passage of the vehicle round sharp curves. 

2891. Looms ron Weavine, J. Keighley, Bradford.—BDated 2th August, 
1s74. 

This invention relates to employing a friction flange fitted on the warp 
beam of a loom, on which flange acts a metal brake formed of links acted 
on by year, giving an equal pressure on the friction flanges, for the pur- 
pose of delivering the warps at any required tension or pressure, pro- 
ducing an even fabric and preventing the warps from twisting and 
atrotching. 

2892. Prore.uinc AXxp Steering Sues, &e., Wo HW. White, St. George's- 
voud, Southwark,—Dated 24th Augquat, 1874. 

Por the propelling and steering of ships or vessels, or other floating 
vessels or structures, viz., driving railway trains or carriages on tram 
roads, grinding corn, and working saw mills and sewing machines, 
perambulators or carriages upon any ordinary road with perfect ease and 
safety to all persons using the same, and all other kinds of machinery 
that is or can be worked by steam power. 

2893. Sutruvur Acips, AND SuLPHires, BisuLpuires, AND SULPHATES, 
A. Payne, Wolcerhampton,— Dated 24th August, 1874. 

The inventor burns sulphur orsulphur ores ina close kiln, admitting only 
sutlicient air for the proper combustion of the sulphur. He inserts one or 
more pipes inte the crown of the kiln, which after traversing suitable refrige- 
rators, are attached to one or more force pumps, by which the sulphurous 
acid fumes are drawn off from the kiln as fast as generated, and forced or 
projected throngh one or more outlet pipes into the vessels containing 
the material to be operated upon, He produces sulphites and bisulphites 
directly in this way, and thus avoids the use of sulphuric acid in their 
production, The inventor produces sulphuric acid by oxidating liquid 
sulphurous acid formed by injecting sulphurous fumes into water, by 
means of nitric acid or other suitable oxidating agents. The inventor 
produces sulphates by first forming sulphites by the before-mentioned 
process, and then oxidating by agitation with atmospheric air, or by 
means of other suitable oxidating agents. 

2894. Srreer any oruen Lames, D. Hulett, High Holborn.—Dated Ath 
August, S74 

Of using metal flaps or pieces of metal hte of being turned over on 
to the edges of the glass, and secured by buttons, bolts, or other like 
fastenings, thereby securely holding the glass without putty or cement, 
or making a kind of bayonet joint, whereby the metal pieces may be slid 
over the edges of the glass ; and for regulating the pre of gas, the gas 
is caused to pass on its way to the burners through a valve, the passage 
leing regulated by raising more or less the diaphragm from off its seat. 
2895. Ginares, F. A. R. Russell, Chesham-place, London.—Dated Ath 

August, S74. 

This invention consists of a fire-grate capable of revolving about a fixed 
axis, and of being opened in two places for the admission of fuel. The 
manner of revolution or turning isthe important and novel part of the 
contrivance, and is intended to enable persons to burn less coal than they 
would burn in ordinary grates, and to prevent much smoke except for a 
short time after lighting the fire. This result is effected when coal burns 
downwards, that is, when incandescence proceeds from top to bottom, 
The revolution of the grate is made in a plane or nearly in a plane 
porallel with the back of the fireplace, that is, it is mot made so that 
the front of the grate can be turned towards the back of the fire-place, 
or cme versed, 

2896. Ilypro-rnenmic Press, F. Tommasi, Pavis.—Dated 2th August, 

S74. 

This machine is composed of two or more cylinders filled with oil or 
other liquid, It is set in motion by the alternate expansion and conden- 
sation a this liquid. To produce the expansion, hot water or steam is 
made to circulate through small tubes = sinto the liquid; and to 
produce the condensation, cold water or any other refrigerating mixture 
is made to pass through the same small tubes, The expansion of the 
liquid lifts the piston of the press, and its condensation causes it to lower 
\ special arrangement of cocks or slide-boxes also permits simultaneous 
stoppage of the circulation of the hot current and of the cold current, and 
therefore of the piston. 

2897. Hyeno-rnermic Motive Power Excne, F. Tommasi, Paris.— 

Dated 2Ath Aequat, WF 

This machine is composed of two or more cylinders filled with oil or 
other liquid. It is set in motion by the alternate expansion and con- 
densation of this liquid, To produce the expansion, hot water or steam 
is made to circulate through small tubes plunging into the liquid, and to 
produce the condensation cold water or any other refrigerating mixture 
is ade to pass through the sume small tubes. The liquid expanding 
and condensing alternately drives the pistons in and out of their cylin- 
ders, thus producing a come-and-go motion, which may be transformed 
into a circular motion by ordinary means. If, as is preferable, hot water 
is used, the actual working of the machine returns to the boiler the hot 
water which has circulated through the small tubes, thereby giving a 
great saving. The distribution of the steam or hot water and of the cold 
water is effected by means of ordinary slide valves set in motion by a cam 
in lieu of an eccentric, in order to render the distribution almost instan- 
tauncous, 

2898. Cinper-Sivrvens anp Cotiectors, E. Hawkins, Limehouse. —Dated 

24th Auguat, 7A. 

This invention has for its object improvements in cinder-sifters or 
receptacles for sifting and collecting the cinders and ashes as they fall 
from ordinary fire-grates, 

2899. Murs ror Spinninc anp Dousiine, J. Dodd, Oldhom.—Dated 

24th Augquat, S74. 

This invention relates, First, to a method of governing the motion of 
the counter faller during the rise of the front or winding faller at the 
termination of the inward run, preparatory to making another stretch. 
Secondly, to an improvement upon the method of taking up the slack of 

king-off chain, patented by Rogan canes 2st Auguat, 1872, 
No, 2482. Thirdly, to an improvement upon the third part of the said 
former patent. Fourthly, to an improvement upon the regulating screw 
and nut of the quadrant, the screw being of variable pitch. Fifthly, to 
the ordinary faller, with the view of governing its motion at the termina- 
tion of the inward run. 

2900. Prorricens, Excines, AND Drivina Guar, N. D. Spartali, Liver- 

pool.— Dated 2Ath August, 1874. 

By making the propeller blades of « large width, and placing the blades 
in two different vertical planes, one pair a little to the back and higher 
than the other, and by angling the blades and making them thinner at 
the base, while they are rapidly widened upwards from the shaft, this 
improved propeller acts somewhat in the manner of a concentric wheel, 
oan blade following close upon the other, and presenting their greatest 
angle or surface in their forward movement, and for two-thirds or three- 
fourths of the periphery traversed, and rising on their return in their 
suutllest angle, thereby reducing the lifting of the water to its very 
minimum, 

2901. Stream, WaAreR, on oTHER FLUID Enoines, J. Knowelden, Ber- 
moudsey.— Dated 25th Auguat, 1874. 

A valve, in combination with a central crank shaft, composed of a ring 
or rings, moving freely between two faces of metal, yet sufficently close 
to prevent the passage of steam, water, or other pressure fluid. 

2902. Traversing CRANK ARRANGEMENTS ror Motive MecHanism, J. 
Hardy, Yeovil. Dated 25th Auguat, 1874, 

The arrangements of this traversing crank consists of a slotted lever, 
into which one end or a pin or stud on one end of the said traversing 
crank works, the other end being connected to the piston rod or other 
snitable mechanical construction. The slotted lever is joined to any 
convenient part of the engines or other mechanism ; and thus in action 
the whole of the friction, or nearly the whole, is thrown back on the 











— of the said lever, and great economy of power results from sucb 

action, 

2904. Winpow Frames, C. M. Lloyd, Morington-crescent, London,—Dated 
25th August, 1874. 

First, the novelty consists in providing window frames with swivel 
beadings that will allow the sashes to be readily removed, and also in 
hanging the sashes by attaching the ropes to the extreme inner edges at 
the bottom, in contradistinction to attaching at the middle or top of the 
inner edges. Secondly, the novelty consists in causing each sash to 
counterbalance itself by connecting one sash to the other by means of 
cords passing over pulleys in the top framing, thus doing without sash 
weights ; spring connections for the cords are provided, which enable the 
windows to keep well up in their seatings. A spring catch for locking 
the sashes, and a recess in the framing for the bottom sash are also 
provided, which enables the top sash to be slightly open for ventilation 
whilst the bottom one remains closed. 

2905. Mera Suow Tantets, F. Trevisany, Fentiman-road, Cla phaw-roed, 
London,.—Dated 25th August, 1874. 

This provisional specification describes forming the tablets by stamping 
or rolling. 

2906. Brakes, 7 ¥. Ménard, Pavis.—Dated th August, 1874. 

This consists in so arranging levers and shafts that the traction of the 
horse drawing the vehicle is transmitted to brakes upon the wheels 
thereof, so that the power of the animal itself is employed to slacken the 
speed of the vehicle. 

2907. Hypro-rnermic Riverine Macuine, F. Tommasi, Paris.—Dated 
25th Auguat, 1874. 

This machine is set in motion by the alternate expansion and condensa- 
tion of oil or any other liquid contained therein. To produce the 
expansion, hot water or steam is made to circulate in small tubes 
plunging into the oil or other liquid ; and to produce the condensation, 
cold water or any other refrigerating mixture is made to circulate through 
thesamesmall tubes, When the liquid is under expansion, it lifts a vertical 
piston which raises counterweights. The hot rivet is then placed between 
puncheons, one of which is stationary and the other fixed to a horizontal 
_— which, like the first-mentioned piston, also plunges into the 
iquid. This horizontal piston is clutched by a cam lever, but at this 
moment it is released, and driven by the pressure of the other piston, 
which is rapidly brought down by its counterweights, suddenly advances 
and rivets the rivet. The cold current is then substituted for the warm 
one, the horizontal piston is brought back to its place, and the operation 
recommenced, 

2908. Hypro-ruermic Puncuine Macuine, F. Tommasi, Paris. —Dated 
25th August, 1874. 

This machine is set in motion by the alternate expansion and c 
tion of oil or other liquid contained in the machine. To produce the 
expansion, hot water or steam is made to circulate within srall tubes, 
plunging into the oil or other liquid ; and to —— the condensation, 
cold water or other refrigerating mixture is made to circulate through the 
same sinall tubes. When the liquid is under expansion it drives down a 
piston furnished with a punch, and thus punches the plate of metal 
submitted to its action. The descent of the piston also effects automati- 
cally, by means of a particular arrangement of slide-valves or cocks, the 
substitution of cold circulation for the hot one, which brings the piston 
back to its place. The return of the piston to its place substitutes the 
hot circulation for the cold one, the work recommences, and so on. 
2909. Dry Kartu, &c., Croser Apparatus, 7. Garnett, Liverpool, and 

8S. Levlaad, Huyton.—Dated 25th August, 1874. 

There are two valves one over the other meved alternately. A screen 
over the carth bin, usually curved. A screening brush suspended con- 
centrically with the curve of screen. What lumps fail to pass the meshes 
are pushed by the brush through a self-acting stopper into the cinder- 
box. 

2910. Venetian AND Rotver Buinps, R. G. Stubbs, Nottingham.—Dated 
25th Auquat, 1874. 

The inventor employs a roller above Venetian blinds, on which two or 
more cords are wound to raise the blind, which is effected by a cord 
pat round a small pulley at one end; this cord he passes through the 
oop of a tumbler wedge which clips the cord when released ; the same 
apparatus, except the cords on the roller, he applies to roller blinds. 
2911. Tune PLue on Stovrer, W. Ley and G@. Shearer, Liverpool.—Dated 

2th August, 1874. 

The features of novelty which constitute this invention relate to the 
use of india-rubber, or a combination of india-rubber and asbestos, or 
other clastic packing, so arranged that when acted upon by the pressure 
of water or other liquid, or steam, in a tube, the said pressure expands 
the packing and thereby steps the tube. 

2912. Tir Cars ror Umprettas anp Parasois, J. Deleenaer, Hatton- 
garden, London.—Duted 26th Auguat, 1874. 

The cap is elastic to suit sticks of different diameters. It is made of 
strips of LJ shaped metal wound spirally, the first strip being wound with 
the flanges outwards, and the second strip wound on the first, with the 
flanges inwards, and embracing the adjacent flanges of the inner coils 
The band thus formed is then pressed in dies to bring it to the desired 
shape according to the = of the cap it is to be used for, and cut into 
suitable lengths, the ends of which are -connected together permanently 
or detachably to admit of the being rapidly applied to the umbrella or 
parasol stick. 

2913. Comrounp INpIA-RUBBER SHEETS 
Deptford.— Dated 26th August, 1874. 

This invention has for its object the manufacture of compound sheets 
of india-rubber, one side or surface of which is composed of india-rubber, 
sulphur, lime, or other materials which admit of being converted by heat 
into ebonite, or hard rubber, or vulcanised only as is well understood in 
the treatment of such compounds, the other a or surface of such com- 
pound sheet being simply of india-rubber or compounds of india-rubber 
or other materials which will not become hard when subjected to heat in 
combination with the sheet or surface with which it is combined. By 
this means compound shects of india-rubber may be made consisting of a 
hard ebonite or vulcanised surface on one side only, the other side being 
left soft so as to be readily attached by suitable cement to fron, wood, or 
other surfaces, such as the outside and inside of ships or vessels, thus 
forming a water or air-tight coating, and thereby preventing corrosion 
crustaciw, or “ fouling.” 

2914. Minine Lamers, W. EB. Teale, Manchester. Dated Wth August, 1874. 

First, to provide greater security against the opening of lamps while a 
light is burning therein by means of an extinguishing tube which is 
brought over the light before the lamp can beopened. Secondly, to light 
lamps after being securely fastened by a current of electricity being 
passed through the inflammable vapour used in such lamps. 

2915. Covrtinac Hose anp orner Pires, F. B. Hill, Lanbeth-road, 
Southicark,— Dated 2th Auguat, 1874, 

This invention consists in the use on one pipe of an internally screwed 
ring which works on a corresponding male thread on such pipe, and has 
lugs or projections which overlap a faced flange on the other pipe, so as 
to draw and hold the flanged pipe against that carrying the ring by 
turning the latter. In the case of covers the lugs overlap the edges of 
the cover. 

2916. Rotiinc Bars ror SHors ror ANIMALS, @. Miller and B. W. 
Raine, Durham,—Dated 26th Auguat, 1874. 

The object of this invention is to roll iron or other metal bars of such an 
irregular form or section that by simply cutting them into proper lengths 
and bending them, they may be converted into shoes; with solid heels 
and toes for horses and other hoofed animals, 

2917. Orenina, Suurtinc, anp Secuntna Winpow Sasues, F. Cole, 
Victoria Park-road, South Hackney.—Dated 26th Auguat, 1874. 

This invention entirely obviates the use of sash lines, pulleys, and 
weights, the action of the screw is made to rotate rapidly, and the number 
of vente on each screw gives a quick motion to the opening of the sish, 
and at the same time provides good security against burglars ; for it is a 
perfect lock when the sash is left open for ventilation, and also when 
closed or shut at night. 


2918. Tuermometens, L. P. Casella and 8. @. Denton, Holborn-bars, 
London. —Dated 26th August, 1874. 

This invention relates to mini ther ters, Which have an 
additional chamber communicating with the mercury in the thermometer, 
the outlet of this chamber forming a flat surface, usually termed a dia- 

yhragm, which arrests the flow of the mercury in a manner understood. 

‘he provisional ———— describes the constructing of this additional 
chamber, with a bore which is uniform or approximately so. The pro- 
visional specification also describes the construction of maximum cher 
mometers with a similar horizontal additional chamber, having a uniform 
or approximately uniform bore. 


2919. Racks on Frames ror Disues, 7. White, Birmingham.—Dated 
26th August, 1874. 

This invention consists of metallic racks or frames placed in or fixed on 
meat and other dishes, for supporting and fixing the Joint or other article 
of food. The rack or frame has the figure in outline of the sunken part 
of the dish. The ends of the rack are sometimes shaped so as to leave the 
well or wells at one or both ends of the dish uncovered. Short arms on 
the rack rest upon the rim of the dish and — it parallel to the 
bottom of the dish. Or the arms extend beyond the edge of the dish, 
and carry screws which engage with the edge of the dish and fix the 
rack thereto, Or the rack may be fixed by a movable arm. By this in- 
vention the or article of food 1s held very firmly and steadily while 
being carved ; it is supported out of contact with the gravy, and the 
gravy is permitted to flow without interruption to the well of the dish. 
By means of pointed spikes on the rack which enter the article of food, 





G. Thomson and G. Watson, 











the latter is held very firmly on the dish, 


2020. Gas ror” Heatina or ItLuminatina Purposes, J. C. Rameden, 
Lightcliffe.—Dated 26th August, 1874. 

This relates to apparatus to be employed in the manufacture of gas, 
wherein volatile hydrocarbons are employed to increase the properties of 
the gas. The apparatus consists of a yas-tight vessel, having inlet and 
outlet pipes, within which vessel is a frame carrying a number of rollers, 
over which a belt or sheet, or belts or sheets, are passed. The endless 
sheets will, on the rollers revolving, pass in and out of the spirit and 
produce increased evaporating surface. 

2921. Rorary Wes Printinc Macuinrs, G. Jf. Wilson, Liverpool,— 
Dated 2th Auguat, 1874, 

This consists, First, in a printing cylinder having type or yoann od 
for both sides of a paper secured thereon ; cutting the paper from the 
web just before printing the first side on such cylinder ; carrying the 
paper printed on one side away from the printed cylinder ; gripping the 
rear end of such paper and bringing it back to the cylinder to have the 
other side printed. Secondly, in resting the web of paper on a roller and 
driving such web thereby. Thirdly, in using « centrifugal or other 
yovernor to open and close the cocks or valves, controlling the water and 
steam supply to damp and dry the web. Fourthly, supporting the 
printing cylinders on friction rollers upheld by levers and springs. 
29022. Looms ror Weavine, I Porticay, Hi pperholme, Tialifax.—Dated 

26th Auquat, U8T4. 

This relates to a stop motion or self-acting means for stopping the 
action of the loom when any one or more ends of the warp break. The 
inventor employs a series of small lever catches, and hinged side by side 
on a rod fixed to the back of the reed, so that each lever will be acted 
upon by its respective end or thread, and be lifted thereby at the back 
stroke of the lay or batten, and when the healds or heddles are opening 
the shed. 

29238. Arracuine Harness Traces to Veutcies, J. Carter, Worcester.-- 
Dated 2Wth August, 74. 

By the use of this invention, when it is desired to attach the eye or 
loop of the trace to the roller bolt of the vehicle, it is merely necessary to 
withdraw the latch or bolt from the catch or socket by means of the knob 
or handle, when the eye or loop may be turned upon its hinge or opened 
out to allow of its being pce around the roller bolt of the vehicle, and 
it may then be snapped to, as will be readily understood, To release the 
eye or loop of the trace from the roller bolt of the vehicle it is merely 
necessary to withdraw the latch or bolt as above described. 

2024. SLavGuTerRING ANIMALS, R. Baxter, Ealing Dean.— Dated 26th August, 
187 


74. 

The invention consists in the employment of a band of steel or other 
suitable material to reach across the forehead and clip the sides of the 
head of the animal. The lower extremities of this band may be perforated 
to allow of a strap or cord being passed therethrough when an extra 
fastening is required. A leather screen is attached to the band to screen 
the eyes of the animal. A plate of metal is fixed to the band, and this 
plate has a hole formed therein, from which projects a tube having a 
steel probe sliding therein. This probe is formed with a strong head of 
metal at the upper part, and is acted upon by a suitable spring when the 
head is struck with a heavy instrument, thus causing the probe to enter 
the brain of the animal. 

2925. Porras.e AND OTHER ForGeEs, KR. Dods, Albert-street, Hampstead- 
road. Dated 26th August, 1874. 

The application of a heated rotary fan blast for that of the ordinary 
bellows. 

2926. Woven Fapnics, A. Barraclough, Halifex.—Doted 2th August, 1874. 

The object of this invention is to produce a woven fabric having the 
lists either of different colour or of different material from the body of the 
fabric. 

2928. Crimrina on Foupinc Leaturr, Cioru, &c., F. @. Cheesbrough, 
Liverpool.—A communication from G@. Platts and J. Walden, Newark, 
New Jevacy.— Dated 27th August, UT4 

The machine consists, First, of a platform or bed plate upon which to 
lay the leather or cloth to be wrought upon. Secondly, a guide against 
which to lay the edge of the leather to determine the width of the fold. 
Thirdly, a folding plate or blade to turn the edges of the leather or cloth 
between the pressure ram and the platform bed plate or frame against 
which the fold is pressed. Fourthly, a pressure ram to force the fold 
crimp, or figure in the leather or cloth, the Pa. folder, guide, and 
ram being made in the form required to yield the desired form of fold or 
impression, 

2980. Furnaces, W. A. Lyttle, Grove, Hammersmith.—Dated 27th Auguat, 
1874. 

The features of novelty are, First, the use for smelting iron of the 
peculiar duplex furnace described in letters patent No. 749, of the 28th 
February in the present year, entitled * Gye in the means and 
apparatus for smelting iron.” Secondly, the application of the general 
principles of this duplex furnace to the construction of ironfounders’ 
cupolas, puddling furnaces, reverberatory furnaces in general, but more 
especially those used in the alkali manufacture, Also to the furnaces of 
marine and stationary steam boilers, 

2935. Prerarino anv Moutpine ArttriciaL Fue, J. Bolton, Swansea.— 
Dated 27th Auguat, 1874. 

The machines which this provisional specification refers to are of the 
class in which there is a pe mill delivering into moulds in a revolving 
moulding table, the moulds Loe rams at the bottom which rise up and 
press the material against a fixed cover, and afterwards rise further and 
deliver the moulded block, Various improvements of construction are 
described, 

2941. Anminc on Empossine Presses, C. Gorcons, Glasgow.—Dated 28th 
Auguat, 187A. 

The feature of novelty which constitutes this invention is so arrang- 
ing the die in arming or embossing presses that it is «aused to make 
a segmental or rotary movement in pressing on the material being 
embossed, 

29042. WuHeren Anp orner Skates, F. Wilkins, St. Leonvrds-on-Sea.—Dated 
wsth Auguat, 1874. 

According to these improvements, large wheels are used, in conjunction 
with propellers and brakes. Facilities for turning are made by the con- 
struction and lubrication of the axles in connection with swivels or 
turntables. The skate may be walked upon with case by the application of « 
muffler for the wheels and propeller, and the skate is capable of motion 
on street pavement, asphalte, macadamised roads, artificial and real ice, 
on board ship or otherwise, The wheels may be removed and ordinary 
skate runners applied in lieu thereof. 

29560. Raiwway Brake Arraratus, J. ¥. Smith, Pittsburg, U.S.—Dated 
28th Auguat, 1874. 

The said invention relates to improvements in brakes of that class in 
which the power is obtained by producing a partial vacuum, bringing 
into operation the natural pressure of the atmosphere to act upon me- 
chanism which sets the brakes against the wheels, as set forth m the 
specification of former letters patent, dated January 25rd, a.p., 1873, Nu. 
279. 

2952. Susrenpine CHanpe tiers, W. F. Lotz, Carter-lane, London.—A com 
munication from Bradley and Hubbard, New York.— Dated 20th Augual, 
1874. 

This invention describes a means of clamping adjustable chandeliers 
by surrounding the fixed tube or rod by a collar; the collar being held by 
spring grips against the rod; and as the collar is attached to the sliding 
part of the chandelier this is held in position till the force of the spring 
of the collar or brake is taken off. 

2954. Wuire Merausic AtLoy, L. V. Leniav, Paris.—-Dated 20th Auguat, 
1874. 

This provisional specification describes white alloy composed of copper, 
nickel, bismuth, zinc, malleable iron, and tin, 

2956. Parer Purr, S. S. Tifuny, Newark, New Jevsey.—A communication 
Srom H. B. Meech New York.-- Dated 29th Auguat, U874, 

The invention relates to an apparatus in which the complete reduction 
of the stock takes place, that is to say, the boiling, grinding, and macera- 
tion are accomplished at the same time under any degree of pressure desired, 
and in which the process of bleaching can be advantageously effected by 
the introduction of chlorine gas and water. The apparatus consists of 
an upright cylindrical boiler with perforated bottom into which the fibrous 
substance is introduced, through which passes a revolving shaft provided 
with an agitator at its lower end. The grinding mechanism, consisting 
of a double cone revolving in a shell or casing, is arranged beneath the 
boiler, and a circulating pipe leading from a pump is connected to the 
casing so as to draw off the pulp as fast as it formed and conduct it back 
to the boiler continuously over a perforated revolving disc carried on the 
shaft before mentioned. 


2957. Picktine Iron PLates, P. W. Flower, Neath. —Dated 29th August, 
1874. 








This invention relates to improvements in pickling iron plates and in 
coating them with tin or other metal, and consists in packing the sheets 
to be operated upon in racks or grates, so constructed that while the 
sheets pack very close to each other they cannot come into actual contact, 
and that when plunged hanically into a regulated jon of baths, 
~ irre, of each bath will act equally upon every part of each 
plate. 

2960. Cur Nas, J. R. Danks and R. P. Walker, Wolverhampton.—Dated 
29th August, 1874, 

This invention consists in making cut nailsfrom strips of homogeneous 
metal rolled of a wedge form in cross section, or having the figure of two 
wedges joined edge to edge or base to base. In the last case the strip 
is divided down the middie before cutting it into nails. The thick edges 








of the strips may be provided with beadings or ribs, from which the heads 
of the cut nails may be conveniently made, Thestrips are corrugated or 
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indented on one or both sides, in order to give the nails cut from them 
greater power of resisting withdrawal from the wood or material into 


Which they may be driven. 


2968. Parer Curtine Macnines, J. Bickerton, Oldham.—A communica- 
tion from V. E Mauger, New York.—Dated 20th August, 1874. 


The considerable fuel resources of this district demonstrated by | to largely extending their engagements; but with the present weak- 


recent discoveries are greatly encouraging ironmasters and manu- 


ness in finished iron any attempt to advance the price of the raw 


facturers of hardwares who had been entertaining some uncomfort- | material only causes consumers to be more cautious in giving out 


able views about the rapid exhaustion of our coal-field. The 
increased satisfaction with which these men anticipate the future 





This invention .consists of an improved arrang to hi r for 
giving an upward diagonal cut to the paper ; also of a movable table in 
addition to the main table ; also of an improved mode of clamping the 
paper, and in the gauge rod. 

2964. Equva.istne or Disrriputine Pressure, W. Miller, Boston, U.S.— 
Dated 2th August, 1874. 

This invention relates to means for equalising or distributing the 
pressure upon platforms or other surfaces which are supported in whole 
or mainly by springs or levers, and consists in a novel construction and 
arrangement of the parts, by which a simpler, cheaper, and more effective 
device of this character is produced than is now in common use. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THERE was a slightly better inquiry to day, Thursday, on 
Change in Birmingham than last week on the part of the home 
merchants, and by the consumers of iron required for immediate 
consumption. The improvement in the weather in the last day or 
two appears to have stimulated the inquiry for the metal, and to 
have made some buyers less reluctant to purchase. The sales were 
mostly at prices a trifle in favour of the market, but there was no 
declared p sand £11 is still asked for marked bars, termed 
**common,” but really of a character excelled by only very small 
quantities produced here. Bars of a minimum quality can be had at 
£8 17s. 6d. to £9 per ton. 

There was not much business transacted on Change in Wolver- 
hampton on Wednesday. Prices were, however, tolerably firm, 
and sheet manufacturers reported themselves as still busy, and 
likely to remain so throughout most of their departments. Shrop- 
shire finished iron was in demand, and makers were unyielding in 
their quotations—their productive capacity being within current 
requirements, Merchants largely engaged as exporters conti 1ued 
their complaints of the restrictive character of prices, alleging that 
their customers will not give them, and are supplying their wants 
from continental mills and forges, and the Canadians from the 
mills and forges of the United States. 

Nevertheless, ironmasters whose experience of Staffordshire is 
the longest, were not at all despairing. It is admitted that we are 
passing through a period of quietude as to demand, and that there 
is some uncertainty in the future in relation to wages and other 
costs of producing the marketable article; but the encouraging 
nature of the foreign trade which is now being done by ironmaking 
districts is dwelt upon as indicating a general demand which people 
unconnected with the trade would be scarcely disposed to have 
confessed, if the Government returns had not removed all room 
for doubt. Whilst this district has shared, to some extent, in the 
improvement on export account, still it is the home demand which 
does us most solid service. The aggregate requirements of the 
engineering yards, and the boiler shops, and hardware factories, 
and foundries, which immediately surround the mills and forges of 
South Staffordshire, are said to represent, in a time of average 
activity in trade, a total weekly consumption of finished iron 
amounting to 10,000 tons, 

The fact that the district of which I speak comprises not only 
Birmingham and the busy abutting places of Smethwick and West 
Bromwich, but likewise Wednesbury, and Dudley, and Stour- 
bridge, and Walsall, and Wolverhampton, and Bilston, makes the 
calculation here set down quite probable, All these active centres 
look for their supplies to the mills and forges which exist around 
them ; and in these works the ironmasters possess a home market 
which can be claimed by no other ironmaking district in the king- 
dom. Unlike South Wales and Middlesbrough, we «re not mostly 
dependent upon our foreign trade, and also unlike those two great 
competitors, we produce a much greater variety. Therefore, whilst 
we cannot secure the extensive orders which often fall to the lot of 
both South Wales and Cleveland, still we are not exposed as they 
are to the vicissitudes of an export business. 

The new wages arrangement to come into operation when at the 
end of June the present arrangement will terminate, by reason of 
the notice to terminate it which will be given by the North of 
England, is beginning to occupy much attention amongst the 
leaders of the industry. Seeing, however, that arbitration has 
worked so admirably in the Northern iron trade, and that the 
establishment of the conciliation board here has prevented any 
open rupture during all the time that the board has been in exist- 
ence, there is much reason to conclude that the matter will, when 
the time comes, be solved in a rational manner—to the credit alike 
of the employers and the workpeople. 

The consumption of pig iron remains at about the same level as 
last week, the perhaps slightly 1 1 consu ption at the finished 
ironworks being nearly made up by a somewhat better inquiry from 
the foundries. One more furnace has been put in in the last few 
days, and one in another locality is being aired. The current out- 
put is about 9000 tons per week. Most of this is going into con- 
sumption, and with it an increasing quantity of pig iron produced 
in other parts of the kingdom. Hot-blast pig iron, made from the 
argillaceous ironstone of South Staffordshire, is realising £5 5s, per 
ton, and cinder pigs from £3 to £3 7s. 6d. 

A better foreign business has been done in raw and finished 
iron and steel, the country through, during February this year 
than in February last year; but the same cannot be said in a com- 
parison between the second month of this year and the second 
month of 1873. In no case has there been much decrease, and in 
the classes of iron with which this district is mostly concerned 
there have been substantial increases. Thus, while only 16,705 tons 
of bars, angles, bolts, and rods were exported in February, 1874, nearly 
18,000 tons were dispatched in the same month this year, and since 
the commencement of the year the increase has been equal to 3300 
tons. Principally, this is owing to augmented colonial require- 
ments, It would seem that the depression in trade is not so much 
a consequence of the decrease in the foreign demand as to the dis- 
organised state of the inland business. In hoops, sheets, and 
plates, the increase is very encouraging, being from 9782 tons to 
14,476 tons, due to the improved Colonial and German require- 
ments. India takes 4069 tons, against 1839 tons last year; 
Australia 2348 tons, against 1604 tons last year ; and Germany 
1057 tons,fagainst 170 tons last year. The augmentation in pig 
iron is no less than one-fourth greater than the total exports in 
the same month last year. In this case the continental countries 
have received the bulk of the increases. Railroad iron showsa very 
large decline both in quantitiesand value, The United States has 
received one tenth of the quantity bought in 1872, and our principal 

t 8 besides the colonies, are Sweden and Norway and Chili 








and Peru. 
ask” ironstone and gubbin fetch 21s, and 22s, per ton of 

On and after the first of next month all minerals, includin, 
coal, ironstone, fire-clay, and limestone, will be taxed, anc 
thereby additional expense will be thrown upon the proprietors of 
mines. 

Coal for manufacturing purposes was upon abundant offer to-day; 
but house coal and blast furnace coal are of the finest quality. 

There is very little thin coal of South Staffordshire used in the 
‘mills and forges of this district for which more than 10s. a ton can 
tbe secured. The price of the Earl of Dudley's is 12s.; but it is 
notorious that at this figure his lordship’s thin coal pits have 
shardly anything todo, He adheres, however, to his price, though 
it cannot be expected he will much longer permit his neighbours 
ito obtain all the trade in that quality of fuel. A reduction im thin 
coal would, no doubt, have been declared ere now, but for the 
excellent sale that his lordship’s thick coal experiences, 





is festing itself in the confidence with which they are pre- 
paring to extend their operations. 

Concurrently, people who are looking around for a profitable 
investment of capital, and are familiar with the prosperity of some 
of their friends and neighbours carrying on business in this part 
of the kingdom, are devising means whereby they too may share 
in that prosperity. The Darlaston Galvanising Company, which 
is the most recently-opened manufactory in this district of 
much significance will, ~ a is reason to conclude, be followed at 
an early date by the starting of other manufactories for which the 
considerable demand which is being now enjoyed by some branches 
of business in Birmingham and the surrounding townships affords 
plenty of room. Meantime, small masters, who will be good 
customers to the sheet makers, are springing up both in and out- 
side Birmingham like mushrooms. 

A better tone pervades the Birmingham and district industries, 
though the uncertainty of prices in the iron market somewhat 
restricts business, Agricultural machinery is in increased demand 
by South Sweden and Denmark, and our commercial relations with 
Russia are satisfactory. Australia and New Zealand continue to 
send a moderate number of indents, and plantation implements 
and special kinds of edge-tools find good markets in South America 
and East India. From the United States and Canada, however, 
orders of but little significance are arriving. Quietude distinguishes 
the continental trade. If not an active, a steady business is doing on 
home account. Makers of heavy ironwork are experiencing an 
improved demand, and the orders to hand mostly relate to mill 
gearing, machinery, and water mains, Naval and marine ironwork 
of several of the chief kinds is in fair request. The wrought iron 
bridge, girder, and boiler trades in the town are much depressed. 
Edge-tools remain in capital demand, and spring and axle manu- 
facturers are working full time. A drop is announced of from 2s, 
to 3s, per. cwt. in the price of malleable nails, such as hob, slate, 
and moulders’ nails and chaplets; but the smaller descriptions of 
nails are without change. Hollow wares are being more inquired 
after. Steady work is afforded the braziers and tinplate workers, 
and metallic bedstead makers are all fairly busy. The galvanised 
braziery goods mostly in request have strengthened in price, in 
one instance as much as 5 per cent. Locks are yet in brisk 
demand, and the Wolverhampton operative plate-lockmakers have 
agreed to ask for a rise of 10 per cent. The minor industries are 
generally in a healthy condition. 

The tube trade at Wednesbury, is hampered by the continued 
strike of the hands at the Crown Tube Works against the notice 
for shorter hours. Systematic aid is being rendered them by other 
classes of operatives. The marricd men are receiving l4s. a week 
and 6d. per head for their children, The unmarried men receive 
9s, a week, which is an increase of 1s, upon previous pay ; and the 
boys receive 5s. a week all round, instead of 5s, and 4s, respectively 
according to age. By the time this appears in print the strike will 
have lasted six weeks. 

Mr, James Garland, safemaker, of Lionel-street, Birmingham, 
has had to meet his creditors, and they have resolved to wind up 
his estate by liquidation. What the estate is likely to prove is to 
be inferred from the circumstance that the creditors have passed 
a resolution entitling the debtor to his order of discharge, pro- 
viding that the sale realised enough to defray costs and pay the 
creditors a dividend of 1s, in the £; and in the event of the sale 
failing to realise sufficient to pay both costs and dividend, then 
that the debtor should be entitled to his discharge upon paying 
the trustee the deficiency required for that purpose, 

On Wednesday Messrs. Thomas Sutton Smeeth, and Samuel 
Instone, iron and mineral dealers, and oil and grease merchants, 
of Wolverhampton, met their creditors and showed liabilities, 
£9682, and assets just over £3600, It was determined to wind up 
the debtors’ affairs in liquidation, 

A good business has been done in the past twelvemonth in the 
making of Muntz’s metal. After the division of profits last year, 
£4080 was carried forward. That balance added to profits, makes 
up a total disposable balance this year of £39,771. An interim 
dividend was paid at the end of June last, at the rate of 5 per 
cent. per annum, and that took £4469. The directors now propose 
to divide amongst the shareholders a further sum of £22,347, 
making the dividend for the whole year 10 per cent. per annum, 
and a bonus at the rate of 5 per cent. ; to set aside £2000 to cover 
bad debts and probable liabilities; to write off £1000 for machinery 
and tools, and £000 for land and buildings. When all this has 
been done there will still be a balance of more than twice 4s much 
as was carried forward last year to be added to next year's profits. 
The £9054, which is available for next year, even after 15 per cent. 
has been paid this year, is equal to an interim dividend at the 
close of next June of 10 percent. Ten per cent., however, the 
company cannot declare as an interim dividend that dividend 
being limited to 5 per cent.; but anticipating the future, the 
shareholders will, after their annual meeting on the 24th inst., 
constitute themselves a special meeting to alter the articles of 
association so as to enable the directors to declare, in addition to 
an interim dividend of 5 per cent., “‘such further sum out of the 
undivided profits carried forward from the previous year as they 
shall think fit.” This looks very much like a 20 percent. dividend 
next year. 

The Birmingham Syndicate, Limited, held their annual meeting 
on Monday at their offices, and declared a dividend of £1 per share, 
which is at the rate of 6 per cent. per annum; and this they did 
after placing £9000 to reserve, and carrying forward £1589 to the 
next account. 

The Birmingham Gaslight and Coke Company are about to de- 
clare dividends at the rate of 9 per cent. on the A and B shares, and 
74 per cent, on the new ordinary shares, and at the same time to 
carry forward £2864, The directors record their high appreciation 
of the skill and energy displayed by their chief engineer, Mr. 
Charles Hunt, to whose untiring exertions and sound judgment 
they say that the present improved condition of the company’s 
affairs is largely due. A degen item of expenditure is one which 
involves £1504 3s, 4d., an amount the company acknowledges itself 
indebted to the Birmingham and Staffordshire Company. The 
indebtedness transpired during the taking up of certain of the central 
streets of the town for the purpose of their being laid with wood 
pavement, Whilst this was being done,it was discovered that some 
service pipes belonging to this company had been connected with 
the mains of the Birmingham and Staffordshire Company. The 
£1500 is the balance due to the Birmingham and Staffordshire 
Company for the gas 1 b t sof the Birmingham 
Gaslight and Coke Company, who thinking that they were receiving 
gas from that concern, had paid accordingly; whilst, in reality, they 
were being supplied by the Birmingham and Staffordshire Com- 


pany. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

In the iron trade of this district there has not been, so far as legiti- 
mate business is concerned, any material alteration since my last re- 

rt. Some considerable operations by ‘‘ bear” speculators for a 
Pa have caused rather an erroneous impression in some quarters 
as to the true state of the market, But these have been purely 
speculative sales, effected simply because the prices were tempting, 
and in the opinion of buyers not likely to be reached, whilst the 
legitimate trade of the district has been exceedingly quiet, there 
being a marked falling off from the activity which developed itself at 
the inning of the year. At the same time, however, the unsettled 
state of the labour market in the North is causing a firmer tone in the 
brands of pig iron coming into this market, and makers in the 
Middlesbrough and other districts seem rather averse than otherwise 





| their orders. The No, 3 foundry qualities of Middlesbrough pig 


iron delivered in the Manchester district quotations range from 
67s. 9d. to 68s, Yd. per ton, and forge numbers are worth from 64s. 
to 66s. per ton. In finished iron the market is a shade easier, and 
good specifications can be placed at a reduction of 2s. 6d. per ton on 
the list rates. Ordinary bars delivered in the Manchester district 
are now quoted from £8 15s, to £8 16s, 6d. per ton, hoops at £10 5s, 
to £10 7s. Gl., light rails at about £8, and heavy ditto at about 
£7 10s, per ton delivered. 

There is not much improvement to notice in the position of the 
iron works ; although in some exceptional cases they are tolerably 
well employed, there is a general complaint of slackness of orders, 
and most of them are only running short time. Engineers and 
founders are reported to be only moderately engaged. 

In the coal trade of this district there is a generally unsettled tone, 
indicative of a downward movement in the market. Although 
many of the large concerns who have been well sold are still firm in 
their quotations, the small proprietors are evidently seeking 
after orders, to secure which they are willing to make concessions 
in price. No notified reduction in list-rates has yet been made, but 
many consumers are looking forward to an alteration at the end of 
this month. Stocks, however, are not sutticiently heavy to justify 
any confident anticipation of such a movement, at least for the 
present, but lower rates are inevitable before very long. In the 
Manchester markets the leading firms are still doing a steady busi- 
ness in the better classes of coal, which continue firm, but inferior 
burgy and slack are dull, the latter especially being a complete 
drug, and concessions in price are necessary to move it. The 
best qualities of slack, however, are meeting with a slightly better 
inquiry, in consequence of brick-makers entering into their summer 
contracts. For gas coal there is not quite so much demand, but 
prices are fairly maintained. The shipping trade has been dull, 
the east winds lately prevailing having prevented vessels bound for 
Liverpool getting into the Mersey. 

In the coke trade there have been a good many inyuiries, 
but these have no doubt been in great measure in anticipation of 
the difticulties threatened in the Durham district, as no very large 
amount of actual business is at present being done. 

The strong complaints noticed in my last report which the Lan- 
cashire colliery proprietors have lodged against the railway com- 
panies in the above district with regard to the serious delays in the 
deliveries of coal, are likely to lead to some substantial remedy of 
the grievance. Already there has been a marked improvement in 
the railway deliveries generally, and in the neighbourhood of Man 
chester, where the stations are much too small for the amount of 
coal now sent into them,’ I understand there is a probability of 
something like the plan adopted in London being resorted to, 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

BRIGHTER prospects have undoubtedly dawned upon the iron 
trade of the North of England in consequence of the settlement of 
several wages difficulties that have continued up to the present 
time to perplex and harass every interest connected with this 
industry. The Durham coal miners emphatically declared in the 
resolution which I reproduced in my former letter that they were 
determined to resist the proposed reduction in their wages. Mat- 
ters looked so threatening, indeed, that at most of the ironworks 
in the North notice was on Saturday last given to the workmen 
that after Saturday next—-when the proposed reduction will come 
into operation—their services may require to be dispensed with. 
But on Monday last the Miners’ Association agreed to refer the 
matter in dispute to arbitration, and the result of this prudent 
course has been to allay the fears that have for some time pre- 
vailed, and restore a greater measure of confidence to all depart- 
ments of the trade. Happily there is not now any difficulty 
assailing the iron trade so far as the labour market is concerne:|, 
There are several arbitrations pending, but whatever the awards 
may be, it is all but certain that they will be loyally and faithfully 
carried out, 

The returns of the Cleveland Ironmasters’ Association for the 
month of February were on Tuesday posted up in the Royal 
Exchange, Middlesbrough. They are as follows : 





Make of Pig Ivon Tons 
Month ending February 28th, I875.. .. 154,200 
Month ending February 28th, 1s74.. THis O84 
Month ending January Slat, 875 .. 173,076 
Decrease upon February, 1874 .. ~~ 13,804 
Decrease upon January, IST5 .. 18,876 
Shipmcata Foreign of Pig Iron from Port af Midldleshrough 

Month ending February 28th, Is75.... Wi, 7Or 
Corresponding month last year dio 
BROTGRES «2 «¢ 00 08 ce se 08 oo 00 7,250 

Shipmenta Constirise of Pig Iron From Port of Middlesbrough 
Month ending February 28th, 1875... .. - 2200 
Corresponding month lust year A 
Increase .. oe eo ee Sil 


Makers’ Stocks 
January Sist, S75 oe 68 ei 
February 23th, 1875 





Decrease upon January, S75 6. we ee 


The amount of business done on ‘Change at Middlesbrough, on 
Tuesday, was only limited. Notwithstanding that, there seemed 
to be greater buoyancy and hope evolved from the settlement of the 
difficulty in the Durham coal trade, The fact is, however, that it 
is expected by buyers that the reduction in wages now pending 
will bring about a reduction in the value of all kinds of raw 
material, and merchants are waiting to see what a few weeks more 
will bring forth. Tig iron, meanwhile, continues to be based on 
D8s, Gd, to 59s, for No. 3. 

The Cleveland mineowners and miners have this week been 
engaged in an arbitration on a proposed reduction of 3d, per ton in 
the wages of the latter, Mr. Rupert Kettle sitting as umpire. The 
evidence adduced on Monday, on behalf of the masters, showed 
that the iron trade of the North of England was in a very depressed 
condition, especially in its finished Coanchen, not less than 800 
puddling furnaces out of 2020 available for use, being now idle in 
the North. The case of the employers was ably put by Mr. David 
Dale. Mr. Shepherd, secretary of the Miners’ Association, con 
ducted the defence. Mr. Kettle’s award will not probably be 
published before the end of next week. 

The annual meeting of the Darlington Iron Company, Limited, 
was held at Darlington on Monday. Mr. Joseph Dodd, M.P., was 
in the chair. It was stated that owing to the unfortunate position 
in which the company was now placed, Mr. William Barningham, 
the vendor of the works, had promised to make some allowance in 
consideration of the 15,000 or 16,000 tons of pig iron still to be 
delivered to the company at 75s, per ton; and that there was no 
present likelihood of a reopening of the works. 

The report of Bolckow, Vaughan, and Co., issued to the share 
holders this week, contains the following : 

“*The money available for distribution is £230,154 19s, 11d., 
which your directors propose to distribute as under : 

For payment of interest on dcbentures £14,081 138, 5d 
For dividend on preference shares... 8,000 0 0 
For dividend on A shares, at €4 7s. 6d. per 
share, equal to 12) per cent. per annum 
For dividend on B shares, at €% 15s, per share, 
equal to 12) per cent. per annum 
Balance to be carried forward 


109,375 0 0O 


7 0 @O 
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420,14 iY Ll 
**The Gorton Steel Works, which were always intended for an 
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experimental operation, have been stopped, and it is proposed to 
move the machinery at Eston, unless, as there is some reason to 
hope, the whole establishment as it stands can be disposed of to 
more a:lvantage. It is intended to apply the money obtained by 
the sale to the cost of the projected new works at Eston, and your 
directors recommend that in addition £100,000 from the reserve 
fund (which, it will be seen, now stands at £265,000) should be 
voted for this purpose. The addition to the capital account for the 
past year is unusually large, amounting to £218,000. The chief 
items of this expenditure are as under, none of which have contri- 
buted to the profits of the year :— 


tk ee «+ £83,500 
For new ironstone mines .. .. so cc ce ce co $5,008 
For additional houses for men at collieries and mines .. 37,500 
For new blast furnaces at Witton and Cleveland... .. 35,000 
For new brick works and coke ovens at Black Boy 
collieries «e ° + «+ 15,000 


‘*The whole of the money thus spent has, the directors believe, 
been well and profitably invested.” 

The two bar or angle mills at the Jarrow Ironworks have been 
— but the two plate mills and the forge mill still remain 
idle. 

Negotiations are now pending with a view to the settlement by 
arbitration of the dispute in the shipbuilding trade of the Tyne. 
A conference of representatives of both sides has already been held, 
and another is announced to take place. Mr. Hugh Taylor, 
fomerly M.P. for Tynemouth, and the President of the Newcastle 
Chamber of Commerce, has offered his services as mediator. 

The North of England Freighters’ Association have issued a cir- 
cular dealing with the preliminary steps proposed to be taken in the 
construction of a new line for the benefit of northern traders. It 
is proposed at the outset to construct a line 60 or 70 miles in 
length, to connect the Durham coal-field with the ironmaking 
district of Cleveland. The name of the new line will be the York- 
shire and Durham Railway; and the necessary surveys are to be 
put in hand at once, so as to enable the scheme to be ready for 
Parliament in November next. 

Nothing has yet been done that is calculated to bring to a termi- 
nation the unfortunate dispute in the chemical trade of the Tyne. 
The Northumberland and Durham Alkali Manufacturers’ Associa- 
tion have proposed that the men should at once resume work upon 
the terms offered, and that the question of the amount of reduc- 
tion to be effected should be submitted to Mr. Rupert Kettle or 
some other competent authority, whose decision should be abso- 
lutely binding on both sides. The terms offered do not, however, 
suit the men, who have not as yet seen their way to acquiesce in 
this proposal. 

Mr. Kettle has not yetissued his award in reference to the North- 
umberland miners, so that up to yesterday, Wednesday, even- 
ing, it was not known whether the full amount of the reduction 
proposed by the mineowners will be carried out. It is, however, 
apparent that no substantial improvement has taken place in any 
branch of the Northumberland coal trade, and the demand for 
steam coal is much less animated than might have been expected 
in considering the present aspect of the coal trade in South Wales. 
Prices remain unaltered. Durhamcoke is quotedat 16s. 6d to 17s. 
and the value of manufacturing and household coals remains with- 
out alteration. 

It is understood that Mr. Charles Attwood, whose death I 
announced last week, has died worth a million and a-half sterling, 
while Mr, Joseph Lowe, whose death took place the week before, 
had amassed «a fortune of over two millions. 

The owners of the Acklam Refinery at Middlesbrough have made 
arrangements for transferring their works from that town to 
Eston, a distance ef about five miles, where they have acquired 
fifteen acres of ground for the erection of new works, now half 
completed. It is intended to make use of Mr. Thomas’ patent 
puddling furnace in conjunction with the rabble used at the 
Kirkstall Forge near Leeds. There is a rumour that another 
company is about to erect new works at Eston, on a scale of con- 
siderable magnitude. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THERE is, at length, some improvement to be noted in the con- 
dition of the steel rail trade, one of the staple industries of this 
district. Several of the rail mills have been well engaged during 
the past week or ten days, and are understood to be likely to con- 
tinue so for some time to come, even though the existing orders 
should not be supplemented by others. The Bessemer converters 
are thus provided with employment, causing the works to have a 
more businesslike appearance than they had presented for a long 
time previous, I hear of one contract of about 20,000 tons having 
been secured by a local firm, at a price which is not believed to 
leave avery wide margin of profit. Other inquiries are in the 
market, and will probably tead to orders being put forward in the 
course of the next few weeks. 

Tires are not in much request, but there is a fair inquiry for 
axles, and also for wheels in pairs and sets for wagon building, and 
carriage, Xc., purposes. 

There is, again, nothing new to report in connection with the 
ordinary cast steel trade, a branch of industry which is very far 
from being well employed, with the sole exception of two or three 
special sheet and tool steel departments, 

I hear that a considerable quantity of Swedish iron is being rolled 
into sheets by a well-known: local firm for exportation to the United 
States, where the sheets so formed are being utilised for making 
tacks. This iron is said to be especially suited for the purpose 
named, owing to its toughness and perfectly homogeneous nature. 

There is still a very well-sustained inquiry for edge tools, mainly 
on account of the home market, India, Australia, the Cape of 
Good Hope, and New Zealand. British North America is also a 
tolerably good customer for some of our productions of this class, 
but Australia is probably the best buyer at present in Sheffield. I 
hear that one of the leading houses in this department—R. Sorby 
and Sons—-have given an advance of wages to one class of their 
workmen, and have consequently advanced the price of their well- 
known adzes, with a single specified exception. 

A general meeting of the shareholders of Brown, Bayley, and 
Dixon, Limited, Sheftield Steel and Ironworks, was held on 
Monday last. Representatives of the press were not admitted. 
According to the ‘‘communicated” report, the chairman—Mr. 
Allott —said that the year 1873 was one of the most disastrous 
periods ever known in the history of this country, and in 1874 no 
relief was afforded. He entered into a long explanation of the 
causes Which” had contributed to place the company in its present 
position—such as the ill-health of Mr. George Brown, losses on 
contracts, &c, Since the engagement of Mr. Holland as manager, 
every department had been thoroughly reorganised, and a con- 
siderable saving effected in the working expenses. The rail mill 
and some other departments were now working at a profit. The 
directors were now of opinion that the company stood in a better 
position than at its formation. A scheme for the reconstruction of 
the company was adopted by the meeting after a long discussion, 
it being determined that £50,000, part of the amount surrendered 
by the vendors, should for the present be charged to capital as 
goodwill, and be written off by instalments at the discretion of the 
directors. The balance of the profit and loss account was shown to 
be £133,733, and the sales of rails, tires, steel, &c., during the nine 

ths ending D ber 31st, 1874, were of the value of £465,843, 
according to the trading account. 

A step has at..length been taken with respect to the proposed 
reduction in the wages of the South Yorkshire and North Derby- 
shire miners. In my last week's communication I mentioned the 
matter, stating that notice would in all Lg sey he given within 
a very short time; this has, in the main, been borne out by the 
facts which have since transpired. On Thursday morning the 
secretary of the Miners’ Association (Mr. Normansell), which has 








its head-quarters at Barnsley, received an intimation from the 
council of the South Yorkshire and North Derbyshire Coalowners’ 
Association, asking him to consult the men as to the propriety of 
their accepting a reduction of wages. This request was conveyed 
to the various lodges by circular, and a delegate meeting was 
held at Barnsley, on Monday, to deliberate upon the matter. The 
council of the Coalowners’ Association also met the same day, 
at the offices, Norfolk-street, Sheffield. In order to ascer- 
tain the views of the employers in a more precise manner, 
a deputation was sent off from Barnsley to Sheffield, where it was 
elicited that the owners propose to lower wages 10 per cent. from 
the present rate of pay. The delegates not having any authority 
to assent to any reduction, asked that a further meeting should be 
held on Monday next, by which they would, in all probability, 
have ascertained the feelings of the men on the subject. This was 
agreed to, an amicable feeling having been manifested on both 
sides. The members of the Coalowners’ Committee present were 
Mr. Charles Markham, managing director, Staveley Coal and Iron 
ya ome Mr. J. Stores Smith, managing director, Sheepbridge 
Coal and Iron Company; Mr. Charles Ty en Wright, managing 
partner of the Shire Oaks Colliery Company; Mr. Pepper, Mark 

retton Coiliery ; and Mr. Arthur Chambers, of Newton, Cham- 
bers, and Company, Thorncliffe Ironworks and Collieries. The 
deputation from the Miners’ Association were Messrs. John 
Normansell, — Casey, Daniel Marlson, J. Turke, 8. Woffinden, 
J. Haigh, J. Catchpole, and J. Barlow. It may be said that the 
proposed reduction would, if acceded to by the men, leave their rate 
of payrent 35 ~ cent. above the prices paid in 1871. There is 
every reason for hoping that the adjustment will be effected with- 
out any material interruption of the cordial relations which have 
now existed for a long time between the masters and men in the 
South Yorkshire colliery district. 

The Miners’ National Association will hold a special conference 
at Leeds on March 30th, one of the principal subjects put down for 
discussion being that of the proposed formation of a great federation 
of miners throughout the whole kingdom, in order to meet the 
recently formed federation of employers. Several of the Sheffield 
trades unions have voted small sums of money in aid of the South 
Wales miners, and efforts are being made to obtain further contri- 
butions for the same purpose. 

The half-yearly report of the Industrial Coal and Iron Company 
states that coal has been reached at the new sinkings which have 
been made at Storforth-lane and Woodhouse. A dividend at the 
rate of 5 per cent. per annum only is recommended, owing to a 
great proportion of the capital having been unremunerative during 
the period embraced by the report. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Towarps the close of the past week prices kept pretty well up 
in the Glasgow warrant market, but the amount of Sodies done 
was very limited, and figures have now fallen below those which 
prevailed at the date of my last letter. On Friday the market 
opened quietly at 74s. 9d., when a small business was done at that 
rate prompt cash, and at 74s. 6d. fourteen days fixed; but scarcely 
anything was done in the afternoon, and the market closed some- 
what weaker. Business was dull on Monday, at from 74s. 10d. to 
74s. Gd. cash; and Tuesday’s market was very flat, prices falling to 
73s. 7d. cash, and 73s. 3d. one month fixed. The quantity of pig 
iron in Connal’s stores on Monday afternoon was 28,818 tons, being 
111 tons more than at the same time the previous week. For some 
time buyers have been acting with great caution, and, unwilling to 
throw too much iron into the market, makers are in some cases 
considerably reducing the output. 

Very little change has occurred in the prices of the principal 
makers’ brands, which are as follows: — Gartsherrie No. 1, 
88s. Gd.; No. 3, 78s.; Coltness, No. 1, 91s.; No. 3, 77s.; Summerlee, 
No. 1, 87s. d.; No. 3, 76s.; Langloan, No. 1, 90s.; No. 3, 77s.; 
Govan, No. 1, 7ts.; No. 3, 74s.; Calder, No. 1, 90s.; No. 3, 76s.; 
Shotts, No. 1, 87s. 6d.; No. 3,77s.; Carnbroe, No. 1, 84s.; No. 3, 
76s.; Monkland, No. 1, 76s.; No. 3, 74s.; Clyde, No.1, 76s. 6d.; 
No. 3, 74s.; Glengarnock, No. 1, 86s,; No. 3, 77s.; Eglinton, No. 1, 
76s.; No. 3, 74s.; Dalmellington, No. 1, 75s.; No. 3, 74s.; Kinneil, 
No. 1, 80s.; No. 3, 73s.; Carron, No. 1, 77s. 6d.; No. 3, 75s. 

The shipments of pig iron from Scotch ports during the week 
ending the 6th inst. amounted to 8291 tons, being 373 less than 
those of the corresponding week of 1874. The import of Middles- 
brough pigs at Grangemouth for the week were 3850 tons, showing 
an increase of 1910 as compared with those of the corresponding 
week of last year. 

There is, I am sorry to say, nothing favourable to report with 
reference to the malleable trade. Orders are quite as scarce as 
ever, and the low position of the trade is aggravated by certain 
orders having been transferred to cheaper markets. A fair quantity 
of machinery, castings, and manufacturing iron was exported from 
the Clyde in the course of last week. 

The coal trade remains dull, and household sorts, following those 
for manufacturing purposes, have slightly fallen in price. The 
supply is everywhere greatly in excess of the demand. Prices for 
house coals are {s, to 14s. ; Wishaw Main, 8s. 9d. to 9s. 6d. ; steam, 
10s. Gd. to 12s, Gd, ; splint, 9s. 3d. to 10s, ; and smithy, 16s. The 
shipments from Clyde ports last week compared unfavourably with 
those of the corresponding week of last year. In the eastern mining 
districts prices have fallen about 1s. per ton, but the decrease has 
failed to have any good effect upon the trade. The prices are, for 
house coal, 8s, 6d. to 8s. 9d.; steam, 7s. to 7s. 6h; and dross, 
3s. Gd. at the collieries. A gradual improvement is taking place in 
the shipping trade. 

The circular which it was resolved to draw up at the delegates’ 
conference, held in Glasgow last week, calling upon the Scotch 
miners to contribute towards the relief of their fellow-workmen 
in South Wales, has now been issued. It is not expected that the 
amount of assistance it will evoke. will be very large. In the 
majority of the districts the Scotch miners are at present working 
for a wage which is barely sufficient to meet their own require- 
ments, and which is about 50 per cent. less than that which they 
were earning during the prosperous times a couple of years 
ago. The probability, therefore, is that very many will fail 
to respond to the appeal, and that the assistance the conference 
will be able to send must be small, The remarks addressed two 
weeks ago to the miners of Ayrshire by Mr. Macdonald, M.P., with 
reference to their contract anent the strike in West Cumberland, 
have evidently had anything but a good effect. Instead of 
strengthening their position, the miners of that county appear to 
be getting more and more alienated from union principles, and 
within a few days several associations have been ra te altogether, 
and the funds remaining distributed among the members. 

The directors of the Wigtownshire Railway have resolved to open 
the line for passenger traffic in the beginning of April. The 
Callander and Oban Railway is about to be extended from Tyn- 
drum to Dalmully, a distance of about 125 miles, 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

Since my last communication Lord Aberdare has come forward 
a on behalf of peace. At one of the meetings in the Aberdare 

alley the men expressed themselves to the effect that if Lord 
Abe would act as arbitrator, they would accept him. i 
he at once proceeded to do. He put hi f in communication 
with the leading coalowners, and obtained statistics which showed 
conclusively that at the then existing market rates a reduction was 
called for. The owners, of course, knew what this information 
was wanted for, and did not hesitate to give it. Lord Abe 
then proceeded to lay it before the workmen in the local journals, 
and a strong hope was at once raised amongst the middle class that 
the lockout would soon be at an end. Unfortunately, in the Aber- 











dare Valley there is a central committee, who have still pos- 
session of considerable funds. These at once took ob- 
jection to Lord Aberdare’s act, on the plea that he was 
not authorise 1 —> masters, and so acted for one body only, the 
working men. is Eg took. <A cry was at once raised of 
“no surrender,” and Mr. Halliday appearing on the scene with the 
same advice, the settlement ~~ be ed postponed until the 
exhaustion of one or other of the parties. Mr. Halliday spoke at 
Aberdare this week, and his text was not to give way in the slightest 
degree ; every sensible man admits that capital should have a just 
ascendency over labour. Once let capital and the requisite skill 
and capacity necessary for its successful direction, be pieeed on a 
dead level with labour, and then farewell to the reputation which 
the workshops of England have gained. This conceded, and the 
application brought to bear on the coalworkers of South Wales, 
what more reasonable that the coalowners should object to the last 
to giving way, whereby the respect due to them would be lost, and 
their authority weakened. Thus, I think, that they might have 
consented to an informal arbitration, but to nothing else, and if 
the colliers retain their present determination the coal and iron 
industries of Wales are few for the year! 

e ironworkers are suffering more than the colliers, and every 
week their condition is getting worse. The Treforest men are 
in a very bad way, and a relief committee has been started to 
help them. The Dowlais mechanics, blacksmiths, carpenters, and 
others were _— off on Wednesday, and now it is all in a very 
stagnant condition. Plymouth Works, after being reduced to one 
furnace, is to be closed altogether until the men come to terms. 
This will also be the case at most of the ironworks, on account of 
the exhaustion of the supplies of coke. 

Most of the better sort of men, who have saved a little money, 
are either emigrating to Queensland, or seeking work in other 
parts of the country, sothat in most of the large towns, Merthyr 
particularly, the c left are dependent either on charity or 
parish relief. A large number of the ablebodied are now em- 

loyed as stone breakers. This is the case alsq at Bedwellty union. 

he non-associated collieries are doing well. I know of one little 
level which used to turn out about 20 tonsa week. Last month 
the output was 700 tons! These small levels and collieries employ 
a great number of the ‘‘strikers” and of course tide off any 
settlement. 

They must make their harvest now, for there will be little 
chance for them when the large collieries re-open. Up to the 
present there is a great deal of tranquillity, considering the suffer- 
ing that prevails, At Plymouth one of the watchmen has been 
seriously assailed ; and in the Aberdare Valley some little disturb- 
ance has taken place, but nothing to any serious extent. When 
the men feel their situation more keenly, matters will not be so 
peaceful, The rector of Merthyr and relief committee feed upwards 
of 3000 children daily. 








PRICES sets OF METALS AND OILS. 
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Rivet iron ll 0 0.11 5 0 -|18 0 0.23 0 06 
Ship plaies ...... 950.910 0 .|1910 0..0 00 
Cleveland,common ..| 8 0 0..810 0 220 «0..2% 0 0 
Best 810 0..9 0 0 000..006 
«| 915 0..10 0 0 000..0006 
Putiied mma et Bese Se - Ps 
H uality— ; 0 0.9% 00 
deer no sees} 11 0 0..18 0 0 -|8 0 0.9 0 8 
Cleveland ...... .|11 0 0..13 0 6 94 0 0..95 0 0 
«| 1110 0..13 10 0 95 0 0..6 0 0 
-|11 0 0..1710 © 8810 0..89 0 0 
ll 0 0..12 0 0 8810 0..09 0 6 
1110 0..1210 0 
10 0 0..1010 0 
910 0..0 0 0 180.118 0 
17 5 0..1710 0 000.000 
11 0 0..13 9 0 14 06..23 00 
@00..000 
350..000 
326.000 
218 0.300 17 6..110 0 
215 0.. 217 6 116 0..118 6 
212 6..214 0 115 0..116 0 
W scscesese eevee] 212 0..0 0 0 220.000 
Pig in Wales—No.1..| 5 0 0.. 610 0 -| 0 07}... 0 08} 
eS os ° yg med ag tee oeee te 0..31 0 0 
CS Serre “6 0.. 00 Sul in + {12 0 0..14 0 0 
NOB cesececeeeee | FIA 0.2.0 0 0 me _ Prices weak. 
PRICES CURRENT OF TIMBER. 
1875. | 1874. 1875. | 187 
£22828 £58 Per Load. £2n, £26 &. £8 
++-11 10 13 30 | 19 0 14 10} Canada, Spruce,"# .10 012 0/18 01310 
- 310 610, 310 610 Do. 9nd....++ 81010 0/101011 16 
-4 0 610) 4 0 #10 Do, 3rd...... 810 1© 0/10 16 11 10 
ee ‘eee ee... 3 oS = oe 
. i) || Archangel, oo pT 10 0 
-5 060) 510 8 Oo Petersburg do......13 10 15 0/13 10 15 lo 
510 6 0!| 710 8 O|| Finland .......... 810 13 10/10 10 1410 
ci 50 8.0) 5 5 8 ollGotenburgye 6 8 0 0/0 60 0 
0) / oe @ 0 
3 ¢ 53! 310 610 White ...... 9 9 8 9] 0 0 0 8 
. 1 5|| Gefle, yellow ...... 00 
- 310 4 5) 4 0 4 5|/ Christiania, best....13 014 0/13 01410 
5 215/910 3 8 Other Norway .... 9 0 1910/11 10 13 10 
15 6 O| 415 6 15]| Battens.allsorts.. .7 © 9 0} 9101010 
lo 6 0 410 6 Oj| Firng. bds.sq.oflin.s 4. ad.) od. od. 
0 610 4 O 610]| Ist yellow........14 617 6/14 615 6 
© 0 0 0 0 © O|] Istwhite ........138 614 6/13 614 6 
012 0) 9 012 Oj | Bnd quality ...... 12 615 o|19 614 © 
0.9 0/20 OAL oll aucdecpipe..: 75 0.80 0] 98 0 2000 
0 oll o aeee 
in. | Puncheon.,..20 0 3t 0/85 636 0 
24 0/92 097 0]|| Baltic crown pipe 230 0 250 v | 280 0 400 0 
0 5 017 18 Brack ...+-.180 0 200 0/2-0 0 2800 
0 121014 0 
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CONCRETE FOUNDATIONS IN GLASGOW 
HARBOUR. 

Ix Tue Encryesr for Feb. 26th we described at some 
length the mode adopted in constructing the foundations 
for the 80-ton crane which is to be erected at Woolwich 
for loading and unloading heavy guns. A more remark- 
able work Be been carried out at Glasgow Harbour, where 
foundations for a 60-ton crane have been put down on a 
totally new principle, widely different from that adopted 
at Woolwich. If our readers will turn to Tue EnGInzER 
for Oct. 30th, 1874, they will find a tolerably full descrip- 
tion of the Glasgow crane. Through the courtesy of Mr. 
Deas, engineer to the Glasgow Harbour and Clyde 
Navigation, we are now enabled to supply drawings and 
additional particulars of a work which claims the attention 
of engineers, not only because of its novelty, but because 
of its magnitude, and the success with which it has been 
carried out. 

The crane has been constructed on the Plantation Quay, 
and is reached from Govan by a fine 50ft. road. The crane 
itself was constructed by Messrs. Taylor, of Birkenhead, 
and is a powerful and well-made machine; but for the 
present we shall deal only with the seat on which the crane 
stands. The front of the seat forms a portion of the Plan- 
tation Quay wall, on the south side of Glasgow Harbour, 
recently completed under Mr. Milroy’s superintendence, by 
Messrs. Brassey and Co., on the concrete cylinder system of 
foundation—an entirely new kind of substructure adopted 
about four years ago, and still being employed with the 
greatest success by Mr. Deas in connection with the 
dock and harbour extension works at Glasgow. The 
quay wall itself is carried on triple groups of 12ft. cylinders, 
as shown on the plan page 197, made flat where the 
groups bear against each other, a red pine chock pile 9in. 
square being driven diamond ways between each two 
groups, the corners bearing on the cylinders to keep the 
sand from passing through the joint. 

The crane seat rests on twelve concrete cylinders, 2ft. 
4in. thick and 12ft. external diameter, in three rows of 
four each. The four front cylinders were made in pairs, 
and the middle and the back rows singly, the last two rows 
being joined together by tongues of brickwork. The 
<ylinders were made in wooden frames, in rings about 30in. 
deep. They are composed of a mixture of 5 of gravel to 1 
of Portland cement, and were ready to lift and set in 
position after being made about three weeks. 

The cylinders sit each on a cast iron shoe, on which, 
after being set in the trench, brickwork in cement was 
built to a height of 5ft. On the top of this the concrete 
rings were placed, and jointed together with strong Port- 
land cement mortar. The bottom of the trench in which 
the shoes were placed close together was about 3ft. above 
low-water level. After the building ofthe cylinders on 
the shoes was completed, they were sunk, by means of 
Milroy’s patent excavators, until the bottom of the shoes 
reached the depth of 32ft. below low-water level, or 
about 52ft. below quay level,about 100tons of cast iron rings, 
of the same shape as the concrete rings, being required 
to force each cylinder down. The cylinders were then 
cleaned out by the excavators to the level of the bottoms 
of the shoes, and filled with Portland cement concrete, 
the lower 9ft. of the front cylinders being composed of 
5 of gravel to 1 of cement, all the other concrete used 
in filling being 9 to 1. The diamond spaces between the 
cylinders were also cleaned out to the same level, and 
filled to the top of their cylinders with concrete 5 to 1. 

The front and middle rows of cylinders were finished 
at 3ft. below low-water level, and to enable the super- 
structure to be carried out to the line of the water face 
of the front row of cylinders, flat cast iron lintels were 
placed to span the space between the cylinders. These 
lintels were ldin. thick, with upright strips filled up 
flush with concrete. For convenience the Sock row of 
cylinders was carried 4ft. higher than the middle and 
front rows; they were also spanned over by cast iron 
lintels. The whole of the water side of the seat, and the 
other three sides above the level of the quay where ex- 
posed to view, consist of coursed freestone ashlar ma- 
sonry, with Aberdeen granite corners, the top course being 
entirely of granite 30in. thick; the internal masonry 
consists of bond courses of ashlar and rubble masonry set 
in 5 to 1 concrete, a few of the lower courses being of 
concrete 7 to 1 in place of rubble. 

The tunnel giving access to the cotters of the holding- 
down bolts is 3ft. 6in. high by 2ft. wide, and access is 
gained thereto by a cast iron manhole bolted to the crane 
seat, having a hinged lid flush with the quay. The crane 
is reached by iron ladders placed on three sides of the 
seat, the lower ladders being fixed in recesses provided for 
them, which are furnished with doors finished flush with 
the seat, and with the means of locking, so as to prevent 
all unauthorised access to the crane. 

The strata on which the crane seat rests is fine water 
bearing sand, which, on removal on the sinking of the 
cylinders, was sold for house-building purposes. The fol- 
lowing are the principal dimensions of the seat :—Height 
from Caen of shoes to top of seat, 68ft. 6in.; top of seat 
above level of top of front and middle row of cylinders, 
38ft.; do. above quay level, 16ft.; length along water front, 
44ft.; breadth at quay level, 38ft. 

Up to 9ft. above the quay level the seat is perpendicular 
on all sides, and measures 44ft. by 38ft., at that level it is 
reduced to 36ft. by 34ft., and is stepped up on three sides 
to the top, which is 32ft. square ; the face of the seat next 
the water is geome mae se for its whole height above the 
cylinders. The estimated weight of the masonry in the 
seat above the cylinders is 3800 tons, and above the level of 
the washers of the holding-down bolts 1940 tons, and of 
the crane without load 150 tons. 

The crane for which the seat was constructed was 
designed and constructed from the specification of Mr. 
Deas by Messrs. Jas. Taylor and Co., Birkenhead, who 
have made the construction of cranes a iality of their 
business, and is probably the most “ enalte ” crane of its 
power in the kingdom. The framing and jibs are of 
wrought iron, the cheeks being boxes, a the jibs tubular ; 





in fact, wrought iron was used wherever it could be more 
advantageously applied than cast iron. 

The following are the leading features of the crane :— 
Sweep, 48ft.; projection of chain pulleys at point of jib 
beyond face of seat when the jib is at right angles to quay 
wall, 32ft: lin.; height from top of quay wall to centre of 
chain pulleys, 71ft. 10in.; height from low-water level to 
centre of chain pulleys, 90ft. 10in.; height from top of 
am of quay wall to underside of jib at face of crane seat 
when the jib is at right angles to quay wall, 24ft. 94in.; 
greatest height of lift from quay level to lower end of egg- 
shaped eye hook under pulley blocks at end of chain, 
58ft. 9in.; diameter of cylinders of hoisting engines, 1! in.; 
stroke of do., 16in.; diameter of cylinders of slewin 
engines, 8in.; stroke of do., 12in. Rates of lifting: | 
of 60 tons, 3ft. 10in. per minute ; load of 10 tons, 19ft. Gin. 
Rates of slewing : a of 60 tons, revolution in two 
minutes twenty seconds, or at the rate of 129}ft. per 
minute at point of suspension of load. 

At page 197 will found illustrations of the seat, 
which we shall follow with other drawings in our next 
impression. They explain themselves. 





THE AMENDED PATENT BILL. 

WE give below the amended clauses of the Lord Charicellor’s 
Patent Bill, with an indication of the omissions and alterations. 
The numbering of the clauses in the two bills is not identical 
throughout, one new clause having been inserted and another 
omitted. The total number remains, therefore, the same. It 
has not always been found practicable to contrast the language 
of the amended bill with the bill as it was brought in, but 
wherever an italicised passage occurs we must refer our readers 
to the full text of the measure, which we printed in our issue of 
the 19th ult., page 135. In considering the effect of the various 
omissions, it must be remembered that all previous legislation on 
the subject, with the exception of the Statute of Monopolies, 
has been repealed, and that the present bill contains the whole 
of the law relating to patents. As an instance of our meaning, 
we may refer to clause 24 of the original bill, which empowered 





more than twelve persons to have a legal and beneficial interest | 
That clause is now omitted, but its omission does | 
not mean that more than twelve persons cannot in future possess | 


in a patent. 


such interest. The clause in question was copied by inadver- 
tence, we presume, from the Act of 1852, prior to which date 
there was an express enactment to the contrary. All that legis- 
lation having been swept away, the clause is no longer necessary. 

Viewed in a strictly legal light, the bill reflects the greatest 


possible credit upon Mr. F. S. Reilly, the draughtsman to whom, indicated on the specification. 


we believe, the work has been entrusted. 

Clauses 1 to 5 are unaltered. Clause 6 is modified by the 
insertion of words printed in italics :—There shall, after the 
passing of this Act, be examiners and assistant examiners of 
patents (in this Act referred to as the examiners and assistant exa- 
miners. ) 


tiny four, as the Lord Chancellor, with the consent of the Trea- 
sury, from time to time directs. The examiners and assistant 
examiners shall be appointed by the Lor1 Chancellor by writing 
under his hand. They shall be specially qualified for the office 
by legal or scientific knowledge. The instrument of appointment 
in each case shall state that in the opinion of the Lord Chancel- 
lor the person appointed is so qualified. 

Clause 7 is altered by the omission of the words “with the 
concurrence of the Board of Trade,” thus leaving the appoint- 
ment of the referees entirely in the hands of the Commissioners 
of Patents. 

Clause 8 is unaltered. 

Clause 9 is enlarged by the addition of this paragraph :—“ The 
Commissioners may issue a certificate in the prescribed form, 
stating the application and provisional protection.” 

Clause 10 is modified by the omission of the words inclosed 
in brackets:—On the expiration of the prescribed time, the 
Commissioners shall refer the application to an examiner [and a 
referee, or, if in any case they think it expedient, two referees). 
The examiner [and referee or referees] shall be nominated to act 
in each case according to a fixed rotation which shall not be made 
public, or in the other mode prescribed (if any). [Every referee 
before acting in a case shall make a declaration to the effect that 
he has no interest in the application. ] 

Clause 11 is modified by the omission of the words inclosed 
within brackets, and by the substitution or insertion of those 
printed in italics:—The examiner [and referee or referees] shall 
consider the application, specification, and relative documents, 
and shall report to the Commissioners thereon, and especially 
with reference to the following questions :—(a) Whether the 
invention is a proper subject for a patent within the Statute of 
Monopolies; (6) whether the specification is sufficient; (c) whe- 
ther the invention appears open to objection on the ground of want 
of novelty, as far as can be ascertained from former specifications, 
and other documents and publications in the Patent-office ; 
(d) whether, regard being had to the last-mentioned consideration, 
or to the consideration that the invention is not of great im- 
portance or utility, or for any other reason, it is expedient that 
the duration of the patent to be granted for it (if any) shall 
be limited to seven years; or (e) whether, by reason of the frivo- 
lous character of the invention [or for any other reason] it is not 
worthy of a patent. 

Clause 12 is a new clause, and runs thus:—In any case, as 
prescribed, there may be associated with the examiner a referee 
or two referees. The referee or referees shall be nominated 
according to a fixed rotation, which shall not be made public, or 
in the other mode prescribed (if any). Every referee before 
acting with respect to an application shall make a declaration, as 
prescribed, to the effect that he has no interest therein. The 
referee or referees shall join with the examiner in considering 
the application, specification, and relative documents, and in 
reporting thereon. 

Clause 13 (Clause 12 of the original bill) is altered by the 
omission of the words within brackets and by the substitution 
or insertion of those printed in italics: —After the report of the 
examiner, or of the examiner and referee or referees, the commis- 
sioners shall transmit to the law officer the application, specifica- 
tion, and relative documents and report. The law officer shall 
consider the same, and may, if he thinks fit, hear the applicant 
and any person having filed notice of opposition. The law officer 
shall report to the Commissioners his opinion whether a patent 
may be allowed for the invention or not, and if allowed, whether 
for seven years or for fourteen years. The Commissioners shall 
then make public the application, specification, and relative 
documents, and reports [and opinions}. The reports [and 
opinions] shall be annexed to and shall always go with the 
specification. 

Clauses 14 to 17 (13 to 16) are unaltered, but the following 
addition is made to clause 17 (16) :—But it shall not be compe- 


The number of the examiners shall be two, and the 
number of the assistant examiners shall be two or more, not exceed- | 





| tent for the patentee to take any proceeding in respect of an 
infringement committed before the publication by the Commis- 
sioners of the application, specification, and relative documenta. 

Clause 18 (17) is enlarged by the addition of the words “ the 
Channel Islands and the Isle of Man,” and the whole of the 
section relating to the extension of patents to the Cuvlonier is 
omitted. 

Clause 19 (18) is unaltered. 

Clause 20 (19) has been altered in the following manner, the 
new or substituted matter being printed in italics, and that 
omitted being enclosed within brackets :—Where the invention in 
respect of which an application is made was not first invented in 
the United Kingdom, or the applicant is resident cut of the 
United Kingdom, or is a subject or citizen of a foreign state, 
wherever resident, the following provisions shall have effect :— 
(1) [A patent shall not be granted on the application, unless the 
applicant declares himself to be the first and true invintor, and] 
no patent shall be granted in respect of a communication from 
abroad. (2) A patent shall not be granted after the expiration 
of a foreign patent for the invention, and, if so granted, shall 
be void. (3) If at the time of the application there is a foreigu 
patent for the invention in force, a patent shall not be granted 
unless the foreign patentee is the applicant, and his application 
is made within six months after the date of the foreign patent, or 
of the earliest foreign patent, if there are more than one. (4 
publication in the United Kingdom of the invention by the circu- 
lation or republication of the foreign patent, or of any specification 
or document referred to therein or connected therewith, shall not 
affect the validity of the patent. 5) A notice of every foreign 
patent for the invention existing at the date of the warrant for 
| the patent shalt appear by indorsement or otherwise on the 
patent. (6) The patent shall cease on the cesser of the foreign 
patent (if any), or of such one of the foreign patents (if more 
than one) as first ceases. For the purposes of this section, any 
grant of privilege for the monopoly or exclusive use or 
exercise of an invention in a foreign country shall be deemed a 
foreign patent. 

Clause 21 (20) is unaltered. 

Clause 22 (21) is modified in the following manner :—An ap- 
| plicant or a patentee may, by request filed at the Patent-office, 
seek leave to amend his specification by way of disclaimer, ex- 
planation, or otherwise, stating his reasons for the same. Where 
the request is made pending the application, it shall be proceeded 
on and dealt with as prescribed. Where the request is made by a 
patentee, it shall be proceeded on and dealt with in ail respects (as 
| nearly as may be) as an application. Where leave to amend is 

granted, care shall be taken that any amendment be not allowed 
if it would make the specification as amended substantially larger 
than or different from the specification as it stood before the 
| amendment. Any amendment for which leave is given shall be 
An amendment shal! not be ad- 
missible in evidence in a proceeding pending at the time of 
request for leave to amend, except a proceeding for revocation of 
| the patent. Where an amendment is allowed after the patent is 
sealed, no proceeding shall be taken in respect of an infringe- 
ment committed before the amendment, unless leave to take the 
| same is made part of the leave to amend. Leave to amend shall 
except in case of fraud) be conclusive as to the right of the 





| party to amend. 

Clauses 23 to 24 (22 to 23) are unaltered. 

Clause 24 (of the original bill) is unaltered. 

Clauses 25 to 31 remain as before, with the exception of afew 
verbal alterations. 

Clause 32 is modified by the omission of the concluding section 
relating to the placing of the word “ patent” on articles made 
under an expired patent. 

Clauses 33 to 61 are passed without any but the merely verbal 
alterations rendered necessary by the variations introduced in 
the earlier portions of the bill. 

The schedule of stamp duties payable has been slightly varied, 
and we give so much of it as is necessary to show the altera- 
tions which have been made :—(a) Up to sealing.—For applica- 








al 
tion, £5; for certificate of record of notice to proceed, £5; for 
warrant, £5; for sealing, £5; further for sealing, if any amend- 
ment made before sealing, £5—£25—(d) Further for amendment 
after patent—For certiticate of request for leave to amend, £5. 








ROLLING MILL ENGINES. — PANTEG STEEL 
WORKS. 
Tue difficulties which attend the reversing of rolling-mills have, 
it would seem, not yet been satisfactorily got over. The various 
devices in the shape of friction clutches and cams which have 


| been proposed from time to time and adopted with greater or less 


success, have been fully described in our columns, and are doubt- 
less well understood by our readers ; it is, therefore, unnecessary 
to refer to them particularly. At one period it was very gene- 
rally held that Mr. Ramsbottom, of Crewe, had effected the best 
possible solution of the problem ; and his light, quick running 
engines no doubt appeared in a very favourable light when com- 
pared with the ponderous beam engines and Titanic trains of 
gearing previously deemed indispensable. There is reason to 
believe, however, that the favourable anticipations formed con- 
cerning the Ramsbottom system of reversing have not been ful- 
filled. The engines work well, but they use a great deal of 
steam, and this objection is in some cases of considerable im- 
portance ; but it is not the principal objection. The great defect 
lies in the use of gearing, which, however carefully fitted at first, 
wears rapidly, makes a great noise, and is subjected to great 
strains and shocks from back lash. It has been found specially 
inapplicable to dealing with steel rails, which are harder to roll 
than those of iron, and throw more severe strains on the 
machinery. We do not say that steel rails cannot be made 
with Ramsbottom’s mills, for the contrary is the fact, but we do 
say that these mills do not appear to possess any advantage in 
the long run over older types of machinery. It is possible that 
the defects of the system might be overcome, and at Neuberg, in 
Styria, we have seen a modification of the Ramsbottom system 
doing excellent work in rolling steel plates. In this case the 
engines are inverted, and very similar to steam hammer screw 
engines. The crank-shaft carries a wide steel pinion, and drives a 
large spur-wheel geared with wood, keyed on the rolling-mill 
shaft. At the first glance it might be thought that wooden cogs 
could not be made to last, but in point of fact wood gearing is 
very nearly—if not quite—as strong as cast iron gearing of the 
same dimensions. With cast iron wheels 14in. or 15in. wide on 
the face it is almost impossible to make the teeth bear equally 
all over their length, as thg least want of parallelism in the shaft 
is attended with a simil@gwant of parallelism in the faces of the 
cogs, and so these last bear on each other at the corners, and 
strains are localised instead of being distributed, and the gearing 
wears rapidly and breaks often. Now, with wooden teeth this 
seldom happens. They are, from their elasticity, certain to take 
an even bearing on each other, even if the shafts are slightly 





out of ad§istment ; and again, the resilience of the wood 
enables the work of driving to be distributed over three teeth in 
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the spur-wheel instead of being, as is almost universally the case 
with cast iron, all concentrated on a single cog. Be this as it 
may, it is certain that the Neuberg mill worked almost noiselessly, 
and we were informed that a breakdown was of exceedingly 
rare occurrence. It is not probable, however, that wood cogs 
could be made to last long enough in a steel rail mill, and as 
re-cogging a wheel is a very tedious operation, it would not pay 
to use wood. 

An essentially novel system of working is to be tried in a very 
short time at the Panteg Steelworks, South Wales ; an in- 
spection of the engraving, page 196, will render the general 
features of this system clear. The engines we illustrate are 
intended to drive a 20in. steel rail mill, and they have been 
designed by Mr. Scott Rawlings, of Birmingham, and Mr. Osborne 
Taylor, of the Panteg Steel Works, and constructed by Messrs. 
Hawkes, Crawshay, and Sons, who have entered into the matter 
con amore. They only received the drawings in the last week of 
November, and the engines are now complete and ready to start. 

It will be seen that the principle involved is somewhat similar 
to that of Mr. Ramsbottom, with the very important difference 
that gearing is entirely suppressed. In the Ramsbottom system 
gearing is adopted to enable a small engine running fast to do 
the work of a large engine running slowly. In the Panteg 
mill large slow running engines are retained, and these drive the 
mill direct without any intermediate wheel gearing. 

Au excavation is made beneath the floor of the mill. This is | 
lined with brickwork, and in it are placed two inclined engines, 
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pursue the same course for about half the length of the Ely and 
Newmarket, and there seems no good reason why both compa- 
nies should not keep down their capital by constructing this 
portion of the line jointly. The Great,.Eastern Company opposed 
nominally the Ely and Newmarket line, but in reality rather 
supported it, and came to terms with the promoters. Their 
opposition to the Ely and Bury St, Edmunds project was a 
outrance, but unavailing. The Brinore Tramroad Bill has been 
thrown out in the Lords. The settlement of these cases con- 
cluded the business in the Duke of Bedford’s Group. The 
Greenock Water and the St. Philip’s Bristol Bridge Bills have 
passed through the committee stage unopposed. 

Lord Redesdale’s Committee on Standing Orders has reported 
that in the case of the Dublin Main Drainage Bill standing orders 
should not be dispensed with.| 

Among the bills withdrawn are Mr. Evelyn Ashley’s Artisans’, 
Labourers’, and General Dwellings Company Bill, opposed by the 
Metropolitan Board and others. The bill quickly kindled much 
discussion, and that as introduced seemed to satisfy no party. 
Also, the Northampton and Blisworth Junction Railway Bill, 
promoted by a new company; the Tiverton and North Devon 
Railway Bill; and the Monmouthshire Railway and Canal Bill. 

The opposition to the Bristol and Exeter and the Truro Water 
Bills has been withdrawn. 

The chairman of the House of Commons Committees has passed 
the following bills through the committee stage unopposed : 
—The Halkyn District Mines Drainage, Longton Gas, Stroud 














The following bills stood upon the paper for hearing yester- 
day in the committee of ways and means on unopposed bills :— 
Kilmarnock Water, Southampton Docks, Crystal Palace Com- 
pany, and the Eastbourne Water Bills. 








THE LONDON ASSOCIATION OF FOREMEN 
ENGINEERS AND DRAUGHTSMEN. 


THE twenty-second annual dinner of this meritorious society was 
held at the City Terminus Hotel, Cannon-street, on Saturday, the 
| 13th inst. There was a very large attendance, about 320 sittin 
| down to dinner. Mr. John Hick, M.P., was in the chair, an 

Mr. R. 8. Fraser, C.E., filled the vice-chair. Among those present 
| were Lord Lyttelton, Mr. J. Walter, M.P., Major Beaumont, M.P., 
| and Captain Bedford Pim, M.P. Speeches were made by Lord 
Lyttelton, Sir David Salomons, Bart., Mr. Joseph Dodds, M.P., 
Mr. John Macdonald (of the Zimes), and Mr. Walter, M.P. 
The last-named gentleman, in concluding his remarks, ob- 
served :—‘‘I have so high an appreciation of the engineering 
trade that I have apprenticed one of my sons to it, and 
I wish no better than, if my life is spared for a short time 
longer, to see him enjoy the honour of being a member of this 
association.” Mr. Walker next read the secretary’s report. This 
went to show that great progress had been made during the past 
year, scientifically, numerically, and financially. A paper had 
een read at every monthly sitting, forty-four new members had 
been enrolled, and the funds for all purposes had been increased by 
| £134, The total number of members of both classes was now 

















connecting rod big end being forked, while the other is of the 
ordinary construction. The framing of the engine is of cast iron, 
and is very simple and substantial. On the end of the crank | 
shaft a coupling box is keyed, and this actuates a heavy inter- 
mediate shaft, the end of which is squared, and fitted with an 
ordinary tumbling box, which receives one end of a breaking 
spindle, the other driving the lowest roll of the rail mill in 
the usual way. The engines obviously make the same number | 
of revolutions as the rail mill, which will at Panteg be about | 
forty per minute, we believe. The arrangement of the steam and 
exhaust pipes is too clearly shown in the engraving to need 
further description. 

It is evident that in this case the efficiency of the reversing | 
gear is a matter of primary importance, and this portion of the 
design has been worked out with great care by Mr. Scott Raw- 
lings. The reversing gear is novel in many respects, and has 
been made the subject of patents. As all the patents are not 
yet secured, we must, for the present, reserve a detailed descrip- 
tion of the gear, and content ourselves with noticing its general 
arrangement. Only one eccentric is used, and this is mounted 
on a second shaft beneath the main shaft. Both the shafts being | 
coupled by spur wheels, they revolve in opposite directions aut | 
the same velocity. The eccentric is provided with a loose | 
twisted feather, and by sliding this feather longitudinally the | 
eccentric can be shifted round for forward or back gear. In this | 
there is nothing new, the novelty lying in the arrangement by 
Which the feather is shifted. About this we can say nothing 
more just now than that the motion of the piston on the 
reversing cylinder is controlled with the utmost ease and accu- 
racy by a man working a single handle, so arranged that its 
movement is always followed by that of the reversing piston in 
the same direction. The positions of the piston and handle 
invariably correspond, almost as though they were coupled by an 
inflexible bar, the piston being always rigidly maintained in the 
place to which it has moved until the handle is again worked. 
No cataract or oil cylinder is employed. On the whole, this 
gearing is much simpler than a link motion with four eccentrics 
and reversing cylinder can be. 

An important advantage claimed for the design is, that as the 
momentum of intermediate gearing has not to be overcome, the 
rolls can be reversed much more quickly than on any other system. 
We have every reason to think that the engines will work well 
and give complete satisfaction, although it is probable that im- 
provements may be made in future engines in small matters of 
detail. We congratulate the proprietors of the Panteg Works on 
the enterprise they have shown in giving so novel a design a fair 
trial; and we have no doubt that if as much success attends 
their experiment as we believe they will secure, their example 
is likely to be extensively followed. Only those who are familiar 
with the details of the iron manufacture can realise the magni- 
tude of the boon which will be conferred on the trade by the 
engineer who first proves that toothed gearing can be dispensed 
with. The following are the principal dimensions of the engine :— 
Diameter of cylinders, 46in.; stroke, Gft.; diameter of crank 
shaft, 16in.; centre to centre of connecting rod, 12ft.; from base 
plates to mill floor, 20ft. Sin. 


the connecting rods of which lay hold of a single crank pin—one | 





PRIVATE BILLS IN PARLIAMENT. | 
IN Lord Redesdale’s Committee of the Lords on unopposed 
bills, the Ulster and Portadown, Dungannon, and Omagh Junc- 
tion Railway Companies Amalgamation Bill has been passed. 
The following bills have also passed through the committee stage 
in the Lords:—York Improvement; London, Tilbury, and 
—- (Steamboats) ; and the Edinburgh Royal Infirmary 
Bills. i 
In the Duke of Bedford's Committee, the opposed and 
mutually opposing bills, the hearings of the Ely and Newmarket 
and the Ely and Bury St. Edmunds (Light) Railway Bills were 
carried over to Tuesday in this week. The preambles of both 
bills were proved, and the clauses gy through. The cross- | 
examination of Mr. Hunter Rodwell, -» M.P., as a witness in 
support of the bill, by Sir Edmund Beckett, Q.C., so much better 
known as Mr, Denison, leader of the oppposition, was a very 
entertaining display of evidential fencing. The Ely and Bury St. 
Edmunds Bill was passed, subject to there being an independent 
station at Ely ; but the company were allowed running powers 
over the Ely and Newmarket line, which will give t connec- 
tion virtually with the Great Eastern system. The two lines 
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Water, Cleethorpes Gas, Hindley Local Board, East Norfolk Rail- 
way, and the Girvan and Portpatric Junction Railway Bills. 

In Group 3, Mr. Basil Woodd chairman, the London and 
South-Western Bill has provoked a keen contest. It is for 
powers to acquire additional lands to make two new railways and 
other works at Plymouth ; to widen the North Devon Railway 
between the Crediton and Yeoford stations ; to widen the com- 
pany’s railway, and to divert a branch of the West London Rail- 
way at Battersea; to authorise the company and the Great 
Western Railway Company to make a railway in Portland from 
the Weymouth and Portland Railway to the Admiralty sidings ; 
and to make arrangements for a jomt station at Chard. The 
new capital proposed to be raised under the bill is £826,000 by 
shares and loan; the new lines, 1 mile 48 chains. Numerous 
interests, as may be seen, are affected by the bill, which had 
seven petitions lodged against it. That included the South 
Devon, West London, and London, Chatham, and Dover Railway 
companies, the Corporation of Plymouth, and several local 
boards. The preamble of the bill was declared to be proved, and 
the clauses were gone through. The Bridgewater Railway Bill 
has also been passed by the same committee. 

In Group 4, Mr. Kay-Shuttleworth chairman, the preamble of 
the Tees Conservancy Bill has been found proved, Settlement 
of clauses and hearing of the other bills in this group have been 
adjourned till April 16th. 

In Group 6, the Earl of March chairman, the West Stafford- 
shire Railway Bill has been stoutly maintained by the promoters, 
and attacked at all supposed vulnerable points by the opponents, 
foremost among whom is the Great Western Company. The bill 
is promoted by a new company, who propose to raise one million 
sterling, and to make new railways 22 miles 66 chains in length, 
from the Stour Valley branch of the London and North Western 
Railway near Wolverhampton, passing by Kingswinford, Stour- 
bridge, and Kidderminster, to the Tenbury and Bewdley Railway 
near Bewdley, with short collateral branches ; to authorise the 
company to use a portion of the Stour Valley branch, the Ten- 
bury and Bewdley, and the Tenbury railways, and a portion of 
the Shrewsbury and Hereford Railway ; to enter into working 
and traffic agreements with the London and North-Western 
Railway Company ; and for traffic facilities with other companies. 
The Great Western Company opposes stoutly in its own interests, 
and in those of some of the canal companies of the district, to 
which the West Staffordshire would prove a formidable competitor 
for mineral traffic. 

In Group F, Admiral Egerton chairman, the preambles have 
been proved by the opposed Carmarthen Gas, the opposition to 
which was withdrawn, and the Pontypridd Water Bills. The 
Neath District Water Bill was rejected yesterday on preamble 
after a keen contest. 

In Group H,,Mr. Bathurst chairman, the Ashton-in-Wakerfield 
Local Board Bill, after a protracted contest, has been passed, 
the preamble proved. In the same committee, the Barton, 
Eccles, Winton, and Monton Local Board of Health Bill has been 
hotly contested. It is for gas supply of the district, and will 
provide, if the hill is passed, a keen competitor to the Salford 
Corporation—the principal opponents as purveyors of gas, even 
in their own borough. 

in Group L, Mr. Julian Goldsmid chairman, the preamble has 
been proved of the British Gas Company (Norwich station); and 
the Leicester Water and Colchester Gas Bills. Each of the three 
bills includes powers to raise additional capital. The Oxford 
Corporation Water Bill, also passed, is for powers to construct 
new works, and to extend and improve the supply. 

The opposition to the Llanelly and Mynydd Mawr Railway Bill 
and the Plymouth and Dartmouth Railway Bill has been with- 
drawn. 

The Examiners on Standing Orders for the Lords have passed 
as in compliance the Elementary Education Provisional Orders 
Confirmation (Brighton.) The Examiners for the Commons have 
passed as in compliance the Glasgow Faculty of Procurator’s Bill ; 
the Columbia Market Bill ; the Whitby and Redcar Railway; 
the Dean Forest and Hundred of St. Briavels ; the Belfast Street 
Tramways ; the Newport Pagnell Railway; the Dover Pier and 
Harbour; and the Metropolis Gas companies’ bills. The Mid- 
dlesex Industrial School (petition for bill) is endorsed as net in 
compliance. The petition in the case of the London Central 
Railway (Abandonment) Bill has been further postponed till 
April 12th. The Standing Orders Committee for the House of 
Commons have recommended that conditional dispensations 
from standing orders not complied with may beallowedin the cases 
of the Aldgate and Bow and of the South-Eastern Railway Bills. 
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290, and the aggregate of money invested rather over £2000. The 

report was well received, and, at its conclusion, the chairman gave 

the toast of the evening, namely, ‘‘ Prosperity to the London 

Association of Foremen Engineers and Draughtsmen,” which was 
| replied to by Mr. Hick, who said :— 

Mr. Vice-Chairman, my lord, ladies, and gentlemen,—It is now 
my pleasing duty to have to propose to you success to this 
| important Association, and in doing so I would first call your 

particular attention to the interesting and satisfactory report which 
| you have just heard read. It does not require any remark from me 
to assure you of the importance of the Association, nor is it neces- 
sary to point out to you the influence for good it is exercising on 
| the engineering and mechanical industries generally throughout 
the kingdom. I hold, and always have held, that the foremen, in 
mechanical establishments especially, are the very backbone of 
success, and I believe this feeling is shared by employers of labour 
| generally. It is in the power of foremen to cement and strengthen 
| that good feeling which ought to and must exist in every establish- 
| ment if permanent success is expected or hoped for. I am glad to 

find that kindred associations are springing up and progressing in 
Manchester, Leeds, Middlesbrough, Newcastle, and other centres of 
mechanical industry, and I trust they will continue to do so, and 
that masters generally will not only give their countenance, but 
substantial aid to these associations. I do not pretend to know 
more of the intentions and objects of these associations than em- 
ployers do generally, but I think if the objects were better known 
the institutions would receive a more cordial support. A mistaken 
notion, I believe, prevailed amongst many masters some years 
ago as to the objects of this Association, and I do not 
think I am out of place in quoting some remarks recently 
made by your president, Mr. Newton, on the subject. He said :— 
‘Let unconvinced masters, if there be any, learn now that this 
and the kindred institutions of which I have spoken, and which are 
governed by similar laws, are as devoted to the promotion of their 
interests as they themselves could desire. It does not either 
openly or in secret do anything that may be construed even into 
hostility to employers. As to the wages or payments of foremen or 
draughtsmen, the hours of work, the duties they perform, the 
regulations by which they are guided, the special work upon which 
they are engaged, the shop secrets—if there be any at this day, 
these things are not whispered about, much less entertained.” I 
have always understood the objects to be these: To advance and 
raise the intellectual and material condition of the members; to 
‘develope latent talent; to give opportunities of interchanges of 
ideas and information, whereby each would be the better fitted for 
the situation he holds in the respective establishment to which he 
| belongs, and thus make him more valuable to his employers, 
When a dispute arises, as is unfortunately the case sometimes 
between masters and workmen, the foreman is the most suitable 
mediator, and I know does very often mediate successfully. We 
want all the help we can obtain to enable us to keep pace with our 
foreign competitors, or at any rate to hold our pre-eminence in 
manufactures, which up to a recent date have been exclusively in 
the hands of mechanical employers of Great Britain. I am glad to 
find that both masters and workmen in this country are becomin, 
daily more alive tothe necessity of devoting more time to technica 
education, for in that particular no doubt the French and Germans 
have been ahead of us. I would also call attention to the neces- 
sity for acquiring a knowledge of at least one modern language 
besides our own—either German or French, or both. My attention 
was called to this matter only a few days ago by a letter from Sir 
John Hawkshaw to the editor of the 7imes. It is of little use to 
have the facility of travelling, and in having the useful 
information given by Messrs. Gaze and Cook’s guides, if 
we cannot speak the language of the people we travel to 
see. Gentlemen, I fear I shall not be able to say much that 
will interest you, or to give you any hints that may be of 
service for the conduct or advancement of your Association, for you 
already know much more about that than I do; but there is one 
thing you can do for the benefit of the rising generation and for 
the country generally, and which is this: to suggest means 
whereby the knowledge of those who have gone before can be made 
most readily available for men of the present time. It has often 
been said, and said truly, that many men spend their lives upon 
schemes which have been tried and abandoned by others before the 
present men were born, and this solely for want of information of 
what had been done by their predecessors. Gentlemen, without 
further preface, I give you most cordially ‘‘ Prosperity to the 
Association,” and I couple with the toast the name of your worthy 
president, Mr. Newton. 

Mr. Newton returned thanks in an appropriate and able speech. 

Many other toasts were proposed and responded to, and Mr. 
John Penn, jun., and Sir D. Salomons, Bart., admirably responded 
for that of ‘‘ Honorary Members and Donors.” 

We regret that pressure on our space prevents our extending 
this notice, but we cannot conclude without stating that during 
the evening more than one hundred guineas were subscribed to the 
benevolent fund, and that Mr. Newton suitably acknowledged the 
liberality of the donors, 
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REPORT ON THE UTILISATION OF PEAT AND 
PEAT LANDS. 
(Continued from paye 161.) 

WE continue the reproduction of Mr. Paget’s paper on peat from 
the Vienna Exhibition Reports. 

Sweden is very rich in peat ; merely in the southern and midland 

arts of the kingdom there are about 12,000 square kilometres of 

g, of depths ranging from two to ten metres. Except in the 
most northern districts, still rich in wood, very large quantities of 
peat, in the general absence of coal, and the t wealth of pure | 
iron ore are annually worked in Sweden. ough no statistics 
have been published on the subject, it is well ascertained that by | 
far the largest portion is either simply cut in blocks or worked by | 
treading, or at most macerated in Hasselgren’s single krahu mills, the | 
product of each process being afterwards simp % air-dried. The | 
method known in Germany and Sweden as the Kranmiihl process | 
was already invented in 1845 by Hasselgren, of Dalsland, in | 
Sweden, who carried on the manufacture of peat with great energy | 
for nearly a quarter of a century. The peat is worked up into a 
stiff paste in a tun or coop, termed in Swedish Kran. The entire 
apparatus consists of a vertical tun or hollow cylinder, to the | 
interior of which a series of sharp blades are fixed, and in the longi- 
tudinal axis of which turns a shaft, also fitted with sharp knives. 
It is placed on the heath, the central axis driven by a portable | 
engine, and the peat mixed with some water is thrown in, to be 
cut up and thoroughly worked into an equable pulp. This paste is | 
then let out at the bottom of the cylinder, to flow at once into | 
moulds, or to be treated on the Hanoverian plan. This is clearly | 
the leading principle of the later processes of Clayton; of Vers- | 
mann, in London; of Weber, in Bavaria ; of Gysser, in Baden ; 
of Eichhorn, in Bavaria; of Ruschmann, in Oldenburg; and of 
many other workers in this field. In fact, all the machines sent 
to the Exhibition embodied the leading idea of Hasselgren. 

A simple mode of masticating peat is that consisting in merely 
subjecting it to the action of spirals enclosed in a pipe or casing, 
which, while mixing it up, propel it out of one or more mouth- 
pieces. Seydel, of Berlin, had two presses thus, one with a 
single, another with two screws, but wihent the macerating knives 
below the hopper. The machine of our countrymen, Messrs. Page 
and Co., of Bedford, was similar to the double-screw machine of 
Seydel, of Berlin, but of better workmanship and construction. It 
was fitted with a pair of twin screws, and had a square mouthpiece. 

The outside view below will give a general ides of its appear- 
ance, The screws are intended to act both as cutters and pro- 
pellers, It need scarcely be observed that these machines, however 
useful for production on a small scale, such as for households 
situated close to a peat bed, are not claimed to be applicable for a 
large undertaking. 








FAnother machine of this class consisted in an exhibit from 
Sweden. S. H. Samuelsson, of Fiskefors, Rada, sent a somewhat 
rough small model in wood of his machine for compressing peat 
into the form of tubes or hollow tiles. It consists of a macerating | 
mill with wooden stampers and a plunger which, on the peat being | 
fed in, without water, propels it out of a drain pipe mouthpiece. 
There are stated to have been eighty-eight machines of Samuelsson 
at work in Sweden at the end of the year 1872, for the production 
of peat in the form of tubes. 

The inventor informs us that there are now in all 170 of these | 
small cheap machines at work in Sweden, Finland, and Denmark ; 
and that the combustion is much facilitated by the tubular shape, 
especially in domestic stoves, more particularly if his special grate 
be applied. They can be driven off a horse gear by one horse. | 
The peat first of all falls into a horizontal casing, fitted with knives | 
on its sides, and within which revolves a horizontal shaft to which 
knives are also fixed. The horizontal casing is prolonged beyond | 
the macerating portion, and is there fitted with an open channel, | 
into which the peat makesits way. A stamp, worked up and down 
by gear on the machine, compresses the mixed up peat into this 
channel. On the return upwards of the stamper, the mass of peat 
is pushed forwards by a plunger, made to reciprocate along the | 
open channel and fitted in front with one or more cylindrical pins. 
As the plunger reciprocates it drives the peat out of a mouthpiece 
in front, at the same time stamping out in its substance one or 
more holes. The peat tiles thus formed are then taken on trams 
and a temporary line to the drying places. This machine is 
evidently one of that class intended to work on a small scale, and 
to afford the wealthier classes, in the absence of wood or coal, a 
cleaner fuel for domestic use than hand-cut sods. 

The most noted maker of peat condensing machinery in Germany 
is, perhaps, Herr Schlickeysen, of Berlin. His name occurs several 
times in these pages as having delivered pug mills for peat, and 
we have seen that the authorities at the Benedicthiitte abandoned 
their Schlickeysen peat mill. He sent a large brick pug mill to 
Vienna, and, indeed, Herr Schlickeysen applies his mill to drain 
tiles and to patent fuel manufacturing, as also generally to mixing, 
kneading, and working up other plastic bodies. As a pug-mill and 
brick-making machine it is weer A the most deserv: successful 
of any extant, on account of its simplicity; and very large num- 
bers indeed are now in use in all parts of Germany and surround- 
ing countries, As can be seen in the sketch in the next column, 
the machine consists of a cast iron cylinder, with a central 
vertical shaft driven from below by gearing. On the shaft are 
keyed strong blades, shaped as segments of an archimedian screw. 
Each of these covers one-third of the surface of the circle, and are 
set as knives about the shaft in a continuous spiral, but in such | 
wise that each segment is placed one above another at a distance | 
of about one-sixth of the whole diameter of thecircle, while cutting 
as far underneath. No blades are fixed to the interior of the | 
cylinder. Above, where the peat enters into a hopper, is a scraper, 
for preventing adhesion to the sides while giving a downward pro- 
pulsion to the péat, As the peat is forced downwards, getting | 











| and drying ground, the boards themselves being brought back. 


| dense peat for twelve working 


disintegrated on its way, it is propelled out laterally through three 
mouthpieces at the bottom of the cylinders, and as it issues is cut 
off by ae into pieces about 10in. long. These are set on boards 
about 3ft. by 1ft. wide, and carried on barrows to the spreading 


The larger sizes made by Herr Schlickeysen have not been found so 
successful, and he now makes but 
three. The Dublin Commission 
on Peat examined one machine 
of small size and one of the 
largest. The small machine 
they inspected was employed 
in the neighbourhood of the 
town of Brandenburg, in Prussia, 
in making dense turf for burning 
bricks in a Hoffmann kiln. 
The peat found here was that 
of a marsh or moor, and not of 
good quality. The production of 
this small machine was found 

be about 10,000 pieces of 





hours, and the number of persons 
employed, including the engine 
man,wasseven. The above quan- 
tity of dense turf, in average air- 
dried condition, is equal to about 
44tons. The portable engine was 
of 4-horse power. The large ma- 
chine was in operation at Herz- 
felde, inPrussia. It was supplied 
witha double delivery through two 
mouthpieces at opposite sides of 
the machine, andits capability was 
found to be a production of about 
35,000 pieces for twelve working 
hours. The quantity in air-dried 
condition may be taken as weigh- 
ing 15 tons, and the number of 
persons employed, including the engine man, was twenty-two, of 
whom six were women. The engine was a portable one of about 
8-horse power. In both instances the number includes all the hands 
employed from raising the raw peat to spreading the pieces on the 
drying ground. At Herzfelde this work was done by contract for 
rather less than 2s, for each 1000 pieces, exclusive of the working 
expense of the engine and the wages of the engine man, both of 
which are%defrayed by the proprietors. Here, also, the dense turf 
was made for burning bricks in a Hoffmann kiln, «nd was produced 
by the proprietors for their own exclusive use. 








According to these data the total cost of labour in the production 
may be estimated at about 6s. 6d. per ton. In this machine the 
peat cutters at once throw the peat on to an elevator, which raises 
it into the hopper above. 

Perhaps the most important exhibition of peat was that of the 
Princes of Schwarzenberg, and the process by which it is made 
deserves the most earnest consideration. Outside their pavilion 
was a notable trophy sent from their peat works at Julienhain, on 
their estate of Wittengau, near Gratzen, In Bohemia; the substance 
was both rough and worked, and also in the form of charcoal. The 
Wittengau peat bog is about 15ft. thick, and its proportion of ash 
ranges with the depth from 2 to 5 percent. The great value ac- 
quired by the oa in the neighbourhood through the construction 
of the main line of the Franz Josef Railway forced Prince John 
Schwarzenberg to find a substitute for wood as fuel. He ordered 
several journeys of inspection to Germany and Switzerland in 
order to be able to settle on the best plan extant for working 
peat. The process adopted on a large scale at Julienhain consists 
in a combination of the Swedish method of maceration with the 
Hanoverian method of treading the macerated stuff into a sort of 
long cake to be afterwards cut up into smaller pieces, The mace- 
rating machine and its portable steam engine are placed in the 
field, and so adjusted forwards with the progress of the work. 
Ten men are employed besides the engine driver. The engine 
also works an elevator anda pump. The elevator consists of an 
endless india-rubber band crossed with slips of wood, and it reaches 
to the bottom of the peat bank. All the strata of the drained bog 
are cut away together in the shape of terraced steps, so that the 
men may not be too far from the elevator. The greatest difficulty 
of all is caused by the roots and bits of trees, and one set of 
workmen have to prepare the peat by picking them out. The 
peat brought up by the elevator falls together with a stream of 
water into the hopper of the macerating apparatus. Mace- 
rators of different constructions are employed, the most preferred 
consisting of a pair of horizontal rollers, with short blades fitted 
all over them, and erected towards the upper part of the machine. 
At the lower part there are horizontal spirals, which receive and 
propel the masticated peat, through tubes from 6ft. to 8ft. long, 
towards the mouthpiece of the machine, out of which it issues in 
a continuous stream. It falls on a table, whence it is scraped off 
into hand trucks, taken away on a wooden railway, and thrown 
down in heaps. It is then spread out with the shovel and trod by 
the feet into a long flat cake. Some days later it is again stamped 
down, and is then marked into squares. After a time, dependent 
on the weather, these bricks when sufficiently dry are separated 
and set up in annular heaps. When quite dry they are stacked 
away in common sheds. The air-dried bricks are 8in. long, 3in. 
wide, and lfin. thick. Many experiments have been made at 
Julienhain to replace the human feet by kneading rollers or road 
rollers ; but they have not succeeded, one great difficulty being 
the adhesion of the peat to their surfaces. As already observed, 
a difficulty hard to overcome is the presence of too many stems 
and roots of trees in the bog. The picking out of these pieces 





takes up much time and labour; they cause much loss of peat 
either from the beginning or from the moulded bricks crumbling 
to pieces. The peat bricks produced at Prince Schwarzenberg’s 
works acquire very nearly the density of water, and are in all 
respects said to be equal to the best lignite. The peat plant at 
Wittengau has now been at work for three seasons, the first being 
the spring of 1870. It is stated that their number is to be raised 
to twelve in all, and this fact speaks for the general success of the 
enterprise. These machine peat works are now probably the most 
extensive in the world, as they turn about 9000 tons per annum. 

The Dublin Commission were informed that the total cost of 
production was about 3 florins and 40 neukreuzers, Austrian 
coinage, for each 1000 pieces in the finished air-dried condition, 
as finally stacked upon the bog, or about 6s. 9d. sterling per ton. 
The rate of wages paid to a good workman varied at Gratzen from 
about 2s. to 2s, 6d. sterling per day. 

It will be observed that, at Julienhain, the macerating machine 
carries out the important function of establishing an average 
quality down the whole vertical section of the peat bed, ranging 
from the poor fibrous quality at top to the dense black stuff at 
bottom ; and that the ma*erial is only cut, and not entirely 
raised by labour, as a sort of Jacob's ladder is used to raise it up 
to the hopper of the machine. It is worthy of notice that ma 
chinery experiments of all kinds, involving a very great outlay to 
the Princes Schwarzenberg, have been conducted at Julienhain, 
but with the result of the present simple process. 

Not dissimilar to the Schwarzenberg process, but conducted at 
less cost in capital for plant, is that employed by Herr Georg 
Mahlstedt, of Oldenburg, who sent a machine for mixing and 
macerating peat. His company for cutting canals and manufac- 
turing peat is stated to employ about 220 men and six portable 
engines. This portable peat machine, driven by a portable stean 
engine, is set on the ground, and can be advanced forward as re 
quired. At the back part of the machine isa hopper, fitted with a 
horizontal rotating shaft, to which are fixed a dozen sharp curved 
knives. The peat thereby partly prepared is received into two 
casings, each fitted with an archimedian screw, which, while 
still further working up the peat, squeezes it out to the front. 
The whole is set on flanged tramway wheels, and the main 
shaft connected to a small force pump used with too dry peat, to 
pump up water toaid the masticating action. The machine, with 
its portable engine, has to travel sideways from 30ft. to 50ft. per 
day according to the width and depth of the cutting, The peat 
flows out in a state of pulp, and is conveyed on wheelbarrows to 
distances sideways from the machine of from 200ft. to 300ft. 
width, and spread on the land, forming a cake from 6in, to 8in. 
high. After the lapse of from one to two hours, a workman with 
boards 8in. by 12in, tied to his feet, stamps the pulp down. 
According to the weather it can then be cut into 12in, square pieces. 
These are then left on the ground until they have shrunk about 
lin. all round, when the square sods are cut into three pieces, by 
which time the thickness has diminished from 6in. to 4in. They 
are then set up, and can be very soon heaped together. 

The cutting in of the moor is also in terraces, in order that its 
sloping slides may not fall in, and the peat as it is dugout is 
shovelled on to a portable Jacob’s ladder, by which it is at once con- 
veyed into the hopper of the machine, Machines are also seton each 
side of the cutting. 

Each machine costing only about 250 thalers, and no racks or 
costly sheds being used, the first capital is comparatively slight—a 
most important consideration in a manufacture lasting such a short 
period of the year. In 1873 Herr Mahlstedt excavated a width 
of 60ft. to a depth of Sft. to 10ft., to be afterwards pugged in 
machines on his plan. With 10 men he can work about 3500 cubic 
feet of wet peat daily. 

Herr Georg Mahlstedt, though he has done so much for the 
mechanical manipulation of peat, being, we believe, regarded in 
Germany as one of the foremost workers in that line, yet considers 
that working it by hand is much the cheapest method for utilising 
peat, especially if the produce is to be used in the immediate 
neighbourhood of the deposit. 

A gentleman of considerable experience in working peat in 
Ireland, Mr. M‘Grath, now of Bradford, the results of whose long 
experience in distilling peat we quote further on, has obligingly 
furnished us with a description of his system for winning peat for 
use as fuel. In the first place a bog is chosen, say, one English 
mile, or 1760 yards in length, with a frontage 120 yards wide for 
drying ground. It is well drained and levelled just as is done with 
a common brick field. This will give an area of about 43 acres, 
and Mr. M‘Grath finds that an acre of the ground will be covered 
with a layer of macerated peat moulded into bricks of 10in. x 5in. 
x 5in., allowing for proper air spaces and working paths. When 
thus covered it will produce only 60 tons of marketable fuel. 
After three days exposure to the sun and air the moulded bricks 
may be turned on edge. They thus remain for six days, after 
which they are built into tiers of seven or eight bricks high and two 
thick. After three days more in this position they may be either 
built into ricks on the bog, or removed to sheds erected for the 
purpose, where they remain for a month, after which time the 
fuel is fit for the market. In Great Britain and Ireland we cannot 
calculate on more than six months as the working period for the 
manufacture of peat fuel in the open air, or, deducting rainy days, 
we get say, 120 working days in the season. As one crop of fuel 
may be removed off the drying ground in twelve days, we get ten 
crops in the season, oras from each acre sixty tons may be gathered, 
we get, 25,800 tons off the 43 acres. It is thus seen that the 
quantity of fuel produced will entirely depend on the extent of 
bog frontage and area of drying ground. The plan proposed by 
Mr. M‘Grath is to make a portable tramway, parallel to the peat 
bank, and as near as sondii thereto, on which portable macerating 
machines work. These are fed with the raw material cut by hand 
labour only. At right angles to this tramway are others at con- 
venient distances from each other, and extending to the extremity 
of the drying ground. On these tramways ply wagons which re- 
ceive the macerated peat as it drops from the machines, and by 
which it is carried to the moulders on the bog. The moulding is 
done by means of a mould, say, 10ft. Sin. long, 1ft. 9in. wide, and 
Sin. deep, divided into 12 divisions, This mould is placed on the 
drying ground and the macerated peat is struck into it directly 
from the wagons, When the 12 divisions are thoroughly filled and 
levelled on top by a roller, a boy comes with a die made for the 
purpose and divides each division into four bricks, thereby obtain- 
ing 48 bricks of 10in. x 5in. x Sin. After this operation is com- 
mg the mould is lifted up and removed, being ee in position 
by their side, and so on, 

In the British Agricultural Hall, Messrs. Henry Clayton, Son, 
and Howlett, of London, had only a photograph of their new peat 
machine, but with samples of raw peat from Somersetshire, Cam- 
bridgeshire, Yorkshire, and Ireland, with condensed peat from Mr. 
Cooper of Maidenhead, and elsewhere. The firm was awarded a 
medal of merit by the jury. They state that their peat machinery 
is now in use by the South Scotland Peat Company, at Dumfries ; 
the Ulster Peat Company, Ballymena, near Belfast ; the London 
Lead Company, Middleton, Durham ; the Fenns Bank Brick Com- 
pany, Llynclys ; Yorkshire Peat Company, Hull; by Mr. Richard 

ey, Dunlewey, Letterkenny, Co. Donegal; by Baron von 
Carstenn Lichterfelde, Testoff, Holstein; by the Highland Peat 
Fuel Company, Edinb’ ; by Mr. E. Holme, of Copenhagen ; and 
by Mr. G. Arnold, of bridge Wells—these sets of machines, 
besides others, having been delivered during the course of the last 

ear. As with most modern processes of treating peat, its leadin 

eature consists in macerating. The peat is supplied into the usua 
hopper within which revolves a shaft fitted with screw blades, On 
the peat falling down this hopper, it is received into a long hori- 
zontal cylinder, through the centre of which passes a revolvin, 
shaft, armed with propeller blades, the inside of the horizonta 
cylinder being also fitted with screws. The peat thereby triturated, 
issues out in a stream at the usual orifices, is cut into blocks by 
wires as with bricks, and these blocks are removed for drying under 
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covered sheds, One more peculiar feature of Messrs, Clayton’s 
patent consists in the use of so-called squeezing trucks, into which 
the peat is ‘filled as it first comes from the bog. These wagons, 
stated to be only recommended for very wet peat, have holes in 
the bottoms and sides for the escape of water; water is forced out 
by a piston acted upon by a screw or lever. This machinery has 

n often described and illustrated in England in most of the 
technical and other periodicals; and Mr. J. McC. Meadows, M.E., 
Dublin, compares its duty with that of hand labour in Ireland, ob- 
serving that—‘‘ Under the most favourable conditions its capa- 
bility is stated to be equal tothe maceration or tearing up and 
mixing of only 75 tons of raw peat per working day of 10 hours. 
The result would beat best not more than 15 tons of dry dense 
turf. In actual practice, however, the results would be more likely 
to be under than over 15 tons, perhaps not more than 10 or 12 tons. 
The same quantity of black turf would be produced from the lower 
stratum of any of our Irish bogs, by three or four good turf cutters 
in one day, at a total outlay for Seer of cutting of ten or twelve 


shillings, 
(To be continued.) 





THe BELGIAN Iron TRADE.—(From our Correspondent.)—This 
trade exhibits hesitation, in consequence of the uncertainty attend- 
ing affairs in England. A contradiction is given to a statement 
that the Cockerill Company had obtained an English contract for 
Bessemer steel tires. The company has been sending considerable 
quantities of these tires to England during the last few months, 
but no fresh contract has been obtained. 

THE SHIPTON RaiLway AccIDENT (From our Special Corre- 
spondent),—The inquiry into the cause and nature of the acci- 
dent, whiich occasioned the death of several persons, on the Great 
Western Railway, at Hampton Gay, near Shipton-on-Cherwell, 
in Oxfordshire, on Christmas Eve, was resumed and concluded, 
before the coroner and county and city juries at Oxford, on 
Tuesday last, the 16th inst. The head guard Price, and the second 
guard were called. Price detailed the manner in which his 
attention was drawn to the fact of there being something wrong 
with the train by the agitation of the cord communication, and 
his efforts to apply the brake ; he also reiterated his opinion that 
the train was properly made up, that the brake power was both 
sufficient and well arranged. There was no fresh evidence given 
on this occasion except that it was elicited that the duties of Price, 
the guard, included the assortment of letters, and that he was 
engaged in this occupation at the time when the vibration of the 
communicator arres'ed his attention. Colonel Yolland, one of 
the Government inspectors of railways, was next called and 
sworn, but Mr. Ravenhill, legal assessor to the Board of Trade, 
who has been engaged in conjunction with Colonel Yolland in con- 
ducting an official inquiry into the causes of this disaster, objected 
to the Colonel being called on to give evidence, on the ground that 
the opinions he might have formed might be prematurely 
disclosed, either in examination or cross-examination; that 
it would be impossible to confine the evidence solely to his know- 
ledge as a professional expert, and apart from opinions based on 
information received in other quarters; and finally, that he had 
already in the press for the Board of Trade an expressed opinion, 
of which the public and the railway world al probably soon 
have the benefit. We cannot say that we recognised either the 
logic or the applicability of these arguments. Colonel Yolland’s 
evidence, had * given it, would have been for the information, 
perhaps guidance, of the jury, and to enable them to arrive at a 
correct verdict ; the subsequent enlightenment of the public, or 
the premature disclosure of Colonel Yolland’s report, did not seem 
to us to have much bearing on the case. However this was not the 
view taken by Mr. Brunner the coroner, who accordingly excused 
the witness. Mr. Bickerton, on behalf of the representatives of 
some of the deceased, then proceeded to sum up the case from one 
side of the question. He argued that the cord communication was 
defective, and that had it not been so more timely notice of the 
danger would have been given, probably to the mitigation, if not 
complete avoidance, of the accident ; also that the speed of the 
train was excessive, the tire was of a now obsolete pattern, and 
the brake vans not properly disposed with regard to their relative 
position to the other carriages. In all these matters he urged the 
company were to blame; finally he strongly remarked on the 
carriage, No. 845, which he stigmatised as weak, patched up, and 
twenty years old, being placed next the tender. Mr. Moss then 
followed, arguing in the same manner as Mr. Bickerton, 
and then particularly commented on the fact that simultaneously 
both engines were reversed and brakes applied to both 
tenders, thus insuring an enormous concussion between them 
and the rest of the train. Mr. English Harrison, barrister, then 
went over the points of the case, adopting substantially the 
same line of arguments as those made use of by Mr. 
Bickerton. Mr. Webster, of the Home Circuit, then replied 
on behalf of the Great Western Railway Company, relying on the 
purely accidental nature of the bursting of the tire, and attributing 
this result to the peculiar atmospheric effect of the severe weather. 
Animadverting on the fact of no professional witnesses against 
the railway company being forthcoming, he proceeded to rebut Mr. 
Bickerton’s final charge of neglect in putting an old carriage next 
the tender, by pointing out that the framing of this carriage was 
of strong teak, and that the frame of another carriage of recent 

construction, and comparatively remote from the tender, was 
broken clean in two. Replying to Mr. Moss’ assertion that the 
catastrophe had resulted from the sudden application of brakes to 
the tenders and the reversal of the acticn of the steam on the 
pistons of both engines, he said it was too late to bring such a 
charge against the engine drivers; as if such a charge had been 
conempited the drivers and firemen should have been warned 
before being examined ; further that it was all very well to be wise 
after the event; and finally admitting that it might have been 
better not to have reversed the engines. We may remark, here, 
that the contention that the sudden a of brakes to 
the tenders, coupled with the reversals of the engine when running 
freely, is a most dangerous practice, is hardly to be deprecated as 
posterior wisdom, seeing that an accident of this nature occurred 
as far back as 1840, at Bull Bridge, on the North Midland line, 
when the driver suddenly reversed his engine in consequence of the 
exhibition of a red flag. In that instance the situation of the 
driver was such that he could see but a few yards ahead, the 
train was in perfect running order, but with the reversal, crumpled 
up, and many persons were killed. To revert to the Shipton 
disaster, the coroner at the conclusion of Mr. Webster’s address, 
summed up the evidence that had been given in a concise and lucid 
manner, The juries then retired. At the suggestion of the fore- 
man of the county jury both juries then retired into the same 
room and consulted together. After an absence of nearly two 
hours this consultation resulted in the production of a joint verdict, 
rendered as follows :—‘‘ It is our unanimous opinion, and we find 
that the fatal injuries which happened to Messrs, Sylvester, 
Morris, and others when travelling on the Great Western Railway, 
near Shipton-on-Cherwell, Oxon, on the 24th of December, 
1874, were purely accidental, and were age J caused by the 
influence of the atmosphere on the tire of the wheel on the third- 
class carriage 845 of the express train.” The foreman further 
said—‘‘ And we do also strongly recommend that it is desir- 
able that more efficient means be adopted at the various stations 
where cord communications are adjusted for testing their 
efficiency; and also that rings of an inch and a-half in 
diameter be substituted for the small rollers now in use on the 
carriages, and that better regulations are necessary for security of 
travelling by placing a brake van between the tender and first 
passenger carriage, and also at the end of the train, and a due 
proportion of brake vans, with guards intermixed with the carriages, 
to the extent of one brake van to five carriages, furnished with all 


needful appliances, as also the re-introduction of a system of having 
a travelling porter at the tail end of the tender,” 





INSTITUTION OF NAVAL ARCHITECTS. | 
THE first of the meetings of the session was held yesterday in the 
hall of the Society of Arts, Lord Hampton, G.C.B., D.C.L., Presi- 
dent, in the chair. The report of the council was read and con- 
firmed, and several candidates were elected members of the 
Institution. The names of Sir Frederick Nicholson, vice-president, 
and Mr. Merrifield were added to the list of associated members of 

council, 

The Chairman in opening the proceedings, began by making a 
touching allusion to the loss the Institution had sustained by the 
death of Mr.-Layard, the late member for Birkenhead, Mr. 
Grantham, and Sir Wm. Fairbairn. Mr. Layard was one of the 
earliest vice-presidents of the Institution, and by his own energy 
and ability had become one of the greatest shipbuilders in the 
world. Sir William Fairbairn was the first and principal intro- 
ducer of iron as a material for the building of a, and it was by 
his energy that iron shipbuilding had gradually arrived at the 
point of perfection which it had attained. It was no exaggeration 
to say that he, like Mr. Layard was one of the greatest shipbuilders 
the world had ever produced. In turning to the immediate 
business of the day, his lordship said : 

My feeling is that during the sixteen years that this Institution 
has existed I doubt whether we have ever been brought together at 
any moment of greater interest and importance in connection with 
the shipping interests of this country than at the present moment. 
I allude—and I think you will understand me—particularly to the 
fact that since our last meeting in this room the final report of the 
Royal Commission on unseaworthy ships has been presented. Last 
year and the year before, I found it my duty in the opening obser- 
vations I made to refer to the appointment of the commission. 
Two years agolI referred to it as a commission then appointed. 
Last ae I had occasion to refer to the preliminary report which 
they had presented, and now I have to recall your attention for the 
moment to the fact of their final report being before us. What- 
ever differences of opinion there may be—and I have no doubt 
there are differences of opinion—perhaps in some respects there 
may be feelings of disappointment, with regard tothe contents and 
substance of that report—I do not think there will be any difference 
of opinion or any dissent from my view when I express my decided 
opinion that that report is most important and most valuable. It 
goes far to meet those complaints which have excited the public 
mind for the last few years with regard to the manner in which 
the mercantile marine of this country has been conducted, 
and with regard to the great question of whether or not it is 
within the competence of Parliament or the Government of 
this country to take some additional precautions for 
the protection of life and property at sea. I need not 
remind you also of the great eminence and ability of the noble- 
man who was entrusted—and I must say, I think very justly and 
properly entrusted—-with the arduous duty of presiding over that 
commission, I need not refer to the ability of the Duke of Somer- 
set, and to the high confidenee and ability of the gentlemen who 
assisted him in that inquiry. I would rather refer—and I shall do 
that very briefly—to the substance of the report which they pre- 
sented. I have already said that I think it not impossible—indeed, 
I think it highly probable-—that in some respects the report of the 
Royal Commission would be regardedwith feelings of disappointment. 
Those whom I have now the honour of addressing, and especially 
those who are connected with the council of this Institution, cannot 
fail to bear in mind that for several successive years we have been 
giving our attention—as I think it was our duty to do—to the 
painful subjects of the loss of life and property at sea, and the best 
mode in which a greater security to life and property may be given; 
and no one who is conversant with our previous meetings can fail 
to remember the prominence given to the questions of the much- 
disputed load line, the survey of ships while building, the question 
of how far ships were to be subjected to Government survey before 
they leave their respective ports, and a variety of other subjects, 
These are questions which have formed the subject of frequent dis- 
cussions in our proceedings here, and I think it probable that 
with some portions of the public there may be feelings of disappoint- 
ment that the Royal Commission has decided not to give any 
distinct recommendation with regard to these points that has 
attracted so much public attention. There is another point which 
I think has perhaps excited more interest in the public mind than 
almost any of the other points connected with the conduct of our 
mercantile marine, namely, the protection of life and property at 
sea, and on this more than any other point the feeling of disap- 
pointment might arise. The Royal Commission has not thought 
it right to give any distinct recommendation on the difficult and 
most important subject of marine insurance. NowI do not think 
I shall exaggerate if I say that if thereis one thing that has excited 
the public mind more than another, if there is one point which has 
inspired the public mind with deep and painful regret more than 
another, it is the humiliating and discrediting idea that under the 
mask of prudence, under the plea of protecting and indemnifying 
themselves from loss by the sinking of their ships, there should be 
existing inthis country men so lost to feelings of honour, propriety, 
and justice, as to allow their ships to go to sea inan unseaworthy con- 
dition, in the expectation—-and indeedIam afraid there have been 
cases in which it has been with the certainty—-that the insurance 
would answer their purpose better than keeping their ships honestly 
afloat ; and without regard to the loss of life at sea, I think I do 
not go too far when I say there have been cases in which 
unseaworthy ships have gone to sea in hopes that by the sinking 
of those ships a profit might be derived from their insurance. I 
should be sorry to think that any such cases had existed to any 
great extent, but it is well known that such suspicions have been 
in existence, and I will not presume now to pass any opinion as 
to whether or not the Royal Commissior. have pe a wise 
discretion in the conclusions at which they have arrived. Lord 
Hampton then read some passages from the report of the 
commission stating that competition in insurance encouraged 
carelessness in shipowners, “ol so increased disasters at sea, and 
that the law had operated in the same direction by enabling the 
owner in some cases to derive a pecuniary profit from the 
shipwreck. These, said his lordshi », were the plain terms 
in which the Royal Commission had alluded to such cases as those 
to which he had snag briefly referred. He would like to direct 
attention to another paragraph, which ran thus :—‘‘ It appears 
to us that our whole system of insurance law requires a complete 
revision, for not only does it allow the assured in some cases to 
recover more than the amount of the loss actually sustained by 
him, but it also on the other hand deprives him of an indemnity in 
cases in which he ought to be protected by his insurance.” He did 
not wish in any way to attempt to throw censure on the Royal Com- 
missioners’ decision, and he would abstain from offering any distinct 
recommendation on the subject. When he first learned that the 
Royal Commissioners had determined to abstain from any dis- 
tinct recommendation, he felt some disappointment ; but no doubt 
they had come to a wise conclusion on that difficult question. Their 
conclusion, however, was that they said it was not for them to 
enter into so complicated a subject. They gave as their opinion 
that the whole law of insurance of this country required to be 
revised. They had thus thrown upon the Government of the 
country the responsibility of dealing with that most important 
question. He hoped that the Government would feel the import- 
ance of the recommendation, and that it would shortly become the 
subject of some important measure on their part. Notwithstandin, 
that no distinct recommendations on the points just mentionec 

been made by the Royal Commissioners, they had made 
— recommendations on other points. One of those points 
had a direct bearing upon the question of the loss of life and 
roperty at sea, for they recommended a system of improved courts 
or inquiry into the causes of disasters to shipping. He trusted 
that that recommendation would be borne in mind by her Majesty’s 








Government. They had also given attention to the im ce 
of the discipline in merchant ships,in which everyone would admit 


there was room for improvement. In doing this the Royal Com- 
missioners had made a recommendation of very great importance 
to maritime interests, There was another recommendation of the 
commissioners which he hoped would not be neglected, and that 
was that the Marine Department of the Board of Trade should be 
revised and strengthened. That decision entitled them to public 
gratitude. The views of the commissioners had been embodied in 
a bill introduced into the House of Commons by the Government, 
and upon the back of that bill were the names of Sir Charles 
Adderley and two other members of the Government. It would be 
for Parliament to determine whether or not the Government were 
acting wisely in shrinking from recommending anything with respect 
to load line and survey. Simultaneously with the introduction of 
the measure, another bill of anopposite character was introduced 
introduced into the House of Commons, and that bill was endorsed 
with the names of Mr. Plimsoll, Mr. Roebuck, Mr. Kirkman Hodg- 
son, and Mr. Samuda, Thus it was seen that there were two 
schools in direct competition with each other. The Government 
practically said that the adoption of load lines, and regulations as 
to stowage of cargo, and the building of ships, were matters to be 
left to shipbuilders ; whilst Mr. Plimsoll and his supporters con- 
sidered the time was come when legislation on the subject was 
necessary, and when stringent rules for the protection of the 
or should be laid down. When such authorities disagreed it 
hardly became him to say what step should be taken. The 
Government should lay down the one great principle demanded by 
the public, and which Government and the Parliament of the 
country were evidently willing to concede, that navigation should 
no longer be exposed to the frightful dangers to which it had 
hitherto been subjected. Whatever principle the Government 
adopted it shouid be remembered that in 1873 a remarkable Act 
was passed by which the Board of Trade had been empowered and 
authorised tp exercise their powers for the protection of the public, 
which he might without fear of contradiction say had tended much 
to promote the public safety. The papers which were to be 
brought before the Institution in the course of the morning treated 
distinctly upon those questions upon which he had touched, and 
he trusted they would be fully discussed. He regretted to inform 
the meeting that Mr. Merrifield, the esteemed honorary secretary 
of the Institution, had found it necessary, from pressure of busi- 
ness, to hand in his resignation, and that the council had been 
obliged to accept the resignation. The services rendered by Mr. 
Merrifield had been most valuable, and however much the council 
might regret his loss, they had some consolation in being assured 
that he would always be willing, as far as his leisure would permit, 
to promote the objects of the Institution. He felt bound to add 
that the council felt that ere long the absence of Mr. Merrifield 
would be fully compensated by the services of Mr, Woolley. 








THE RicHt To MILL FIXTURES. —The case of Hall v. Hoyle was 
decided on Friday week in the Rolls Court. The proceedings arose 
on the lease of the New Hey Cotton Mills at Bacup. The lessees 
covenanted that at the end of sixteen years the premises should be 
given up “‘ with all additions and improvements made in or upon 
the said premises.” The lessor claimed that under these words the 
lessee should leave a boiler put up by himself, also the shafting, 
steam pipes, gas pipes, mules, looms, and all other fixed a 
After hearing Mr. Bagshawe, Q.C., for the lessor, and without call 
ing on Mr. Manisty, Q.C., for the defence, the Master of the Kolls 
decided that the words referred to did not include the articles 
claimed, or any of them, He said that in the absence of any posi- 
tive evidence of such an intention being a common practice, he 
should hold that the construction contended for would be so unrea- 
sonable that he could not adopt it, and he should therefore give 
judgment for the defendant upon all points, with costs, 

THe Patent Laws.—Our Glasgow correspondent writes :—A 
second private conference of inventors was held in Glasgow on 
Tuesday evening last, when consideration of the Lord Chancellor's 
Patent Bill was resumed. The meeting prepared a draft of amend- 
ments in strict accordance with the views which I communicated 
to last week’s ENGINEER as those prevailing at the first meeting. 
Cheaper patents are asked for, and for a longer period. The exami 
nation is substantially approved of, but compulsory licenses are 
totally objected to. Before the amendments are made public it is 
intended to hold a general meeting for their discussion by a larger 
number of patentees and others interested, and this meeting will 
take place in the course of a few days. In the meantime the 
secretary of the Scotch Patentees’ Association, Mr. John Brown, 
62, Buchanan-street, Glasgow, has been appointed to receive com- 
munications on the subject from gS and inventors in other 
parts of the country who may inclined to co-operate in the 
movement, and Mr. Brown will also, I understand, supply such 
persons with copies of the proposed amendments, with a view to 
their co-operation. 

CLEVELAND INSTITUTION OF ENGINEERS,—The fifth meeting of 
the session was held on Monday, the 15th inst., in the Board-room 
of the Royal Exchange, Middlesbrough—Mr, Thomas Wrightson. 
president, in the chair, After the usual routine business, Mr, 
Charles Wood’s paper on ‘‘ The effect of the Mechanical Con- 
struction of Trucks on the Demurrage Question, and a proposed 
Substitute,” was discussed. The speakers were unanimous on the 
point—that demurrage was an evil which it was very desirable to 
get rid of, and that it would be well worth the railway companies’ 
while to give Mr. Wood’s model truck a trial, It was questioned 
whether a wooden or an iron truck was the more economical; but 
Mr. Wood, in his reply said that from the information he had re- 
ceived with regard to the economical merits of the two, he had not 
the least hesitation in saying that the iron truck was the truck of the 
future. The chairman then read a oad on ‘‘ The Galton Grate, 
and the Heating and Ventilating of Private and Public Buildings, ” 
by Mr. E. B. Martin, C.E., Stourbridge. During the reading of 
the paper, Mr Alfred Payne, F.C.S., illustrated its facts and points 
by reference to diagrams, &c., and by explaining the principles on 
which the theory of the — was founded, A very interestin 
conversation then took place on the comparative advantage of ad- 
mitting hot air into the upper or lower part ofa room, In this Mr. 
Whitwell, of Stockton, took a principal part, maintaining the 
efficiency of the = which admitted hot air just above the draught 
of the fireplace, this being the design of his own patent grate, which 
was exhibited at the meeting. 

Lirts IN LARGE BUILDINGS. ~~ Messrs. G. Waller and Co., 
Southwark, have recently erected in the Royal Hotel, Blackfriars, 
two hoists, one for the use of visitors, and the other for the trans- 
ference of luggage. They are self-acting hydraulic ram lifts, and 
are worked by a fall of water from a tank on the top of the building 
—a tank which contains 12,300 gallons of water, and is at an 
altitude from the basement of about 114ft. The mode of 
construction of the two lifts is the same. Two wells 
are sunk under each lift hole, 62ft. deep, and one 8lft. 
deep. The top parts of the soil are of gravel, and are lined with 
iron cylinders, the lower parts being of brickworkin cement. Cast 
iron cylinders are sunk in these wells, in which work the rams, 9in. 
in diameter, their length being equal to the rise of the lift. The 
cages are 7ft. 3in. and 5ft. Sin. inside, and are constructed of 
wrought iron girders and framing, all strongly braced together. 
The roofs are of jin. plate iron, and the insides of the cages lined 
with match boards. The chains and counter-balances are sunk in 
the walls on either side. The latter run in angle-iron guide bars, 
sunk in recesses in side walls, The main guide bars of the lifts 
are planed, and accurately fitted and fixed. The guides fixed to 
the cage are lined with gun-metal, and have springs with which to 
take off any oscillation. Self-acting gear is fixed at the top and 
bottom for stopping them at the highest and lowest points. ere 
is a patent indicator to show the position of the lifts at any floor. 
There is similar hi for ing them almost instan- 
taneously to any spot at which they may be wanted. There is no 
noise in the working of the lifts, which, without the indicators 
referred to, are similar to those so successfully constructed at St. 
Thomas’ Hospital by Mr, F, Colyer, now a member of the firm in 
question, 
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RAILWAY MATTERS. 

TRAVEL and traffic on the Baltimore and Ohio Railroad have very 
much increased since the reduction in charges. 

* Tue Roman Railway Company are inviting tenders for the 
construction of the first section of the line from Lauro to 
Avellino. 

SEVERAL railroads in Illinois have lately appointed surgeons for 
their various roads, who are to be ready atall times when dispatched 
for to come to the scene of any accident. 

THE Moniteur says that Count Bobrinski, the Russian Minister 
for Internal Communication, is expected in Paris to make arrange- 
ments with capitalists and engineers for the construction of railways 
in the district of the Ural and in Siberia. 

THE Pennsylvania Railroad Company have begun a new iron 
structure to take the place of the old wooden bridge across the 
Delaware at Trenton, which has stood for seventy years, and was 
in its day considered the finest specimen of bridge architecture in 
the county. 

Apvices received recently from the United States report that 
large quantities-of steel rails are being collected at New York by 
the Erie Railway Company, to be used in re-laying its track next 
year. At Chicago, also, a good inquiry is noted for steel rails, and 
there is a prospect of a considerable spring demand, 

THE railways of New South Wales are becoming less and less 
burdensome to the revenue, and the policy of extension has been 
justified. In the year 1868, when there were only 318 miles open, 
the earnings were £833 per mile. Now that there are 400 miles 
open, the earnings are £1222 per mile. The cost of working has 
at the same time proportionately decreased, and thus, while, in 
1869, the whole railway investment did not yield 2 per cent., it 
now yields very nearly 4 per cent. 

THE survey of the section of railway across the Andes from 
Buenos Ayres to Chile, between Mendoza on the east side of the 
Cordillera and San Felipe on the west, has been completed. The 
plans of the line between Mendoza and Buenos Ayres are also 
finished ; and it would be difficult to find, in any part of the world, 
a tract of country presenting such facilities for the easy and cheap 
construction of a line as that selected by Messrs, Clark and Com- 
pany for this great inter-oceanic railway. The great difficulty 
is the passage of the Andes, which will be effected by way of 
Uspallata. 

NEARLY all the colliery owners about Cannock and Cannock | 
Chase and Dudley, whence the railway companies can obtain 
supplies which will answer their purpose in the room of the South 
Wales coal, are very busy; and the demand, instead of diminish- 
ing, is increasing. Very long trains of coal trucks are moving 
between the trunk lines and the collieries continually. Certain 

yurchasers attempted at first to make up for the absence of supply | 
= the Southern Principality by buying from the collieries in 
North Wales. North Wales odes owners, however, are so near | 
to Birkenhead and Liverpool that the railway companies find that 
the steamers are competing with them at those collieries, with the | 
result that the colliery owners of North Wales are able to get a | 
higher price for their commodity than the colliery owners of South | 
Staffordshire and East Worcestershire are quoting. In some 
instances I hear that there is as great a difference as nearly 2s. per ton 
in favour of the coals sold in the Cannock Chase district generally. 
What is there called steam coal is not what is known as steam coal in 
South Wales or in Northumberland, but a mixture of different sizes. 
Some of the ‘‘ steam coal” of North Wales more nearly approaches 
anthracite quality than that of South Staffordshire, but the 
‘lifference between it and the fuel of this district is certainly not 
the difference in price at which it is quoted. The produce of the 
thin seams of this district keeps abundant, and there is plenty of 
competition for every order known to be in the market. The 
Bilston Gas Company are in want of a thousand tons of Stafford- 
shire thin coal. They will get it at a very much lower price than 
that at which they have been purchasing for two or three years 
past. 

THE tunnel which has been bored under Durdham Down, and 
which as forming one section of the works of the Clifton Extension 
Railway will put the Great Western, Midland, and Bristol and 
Exeter systems into direct communication with the Channel Docks 
at Avonmouth, being now completed, was passed through by the 
Mayor of Bristol, Mr. C. J. Thomas, and a number of citizens 
interested in the docks and railway extension. The length of the 
tunnel is 1737 yards, and the gradient throughout 1 in 64. It 
has been bored through rock of the hardest description, every foot | 
of which had to be blown away; about 104,000 cubic yards or 
250,000 tons of rock had to be got out. Mr. W. J. Lawrence, who 
is constructing the Channel Docks, was the contractor for the 
work, but the boring of the tunnel was sublet to the Machine 
Tunnelling Company, and has been carried out under the personal 
superintendence of their representative, Mr. Bell, C.E. It is ex- 
pected that Colonel Yolland will make the official inspection of the 
tunnel and line next week. 

Herapath says if it were a question now what gauge should be 
adopted in this country, the 5ft. or 54ft. would doubtless be pre- 
ferred to the 4ft. 8hin. which has been adopted, and which will 
soon be universal, or nearly so, in this country. The Great 
Western have already changed, with some small exception, from 
broad to narrow, that is from 7ft. to 4ft. 8hin.; the Bristol and 
Exeter and South Devon are about to do the same. The only 
reason for the change is the uniformity of gauge. A break of gauge 
is adverse to the flow of traffic, and hence the companies go to the 
expense of changing Brunel’s gauge. As far as working expense 
is concerned there is no advantage in altering the broad gauge. 
The 7ft. gauge is = as cheap to work as the 4ft. 84in. Long 
actual experience has proved this to be the case, and to this day 
the broad gauge South Devon line is one of the very cheapest 
worked railways in the kingdom. We know this is contrary to the 
notions of some, but notions and facts often differ. It is a well 
ascertained fact that even the very broad gauge of 7ft. can be 
worked at quite as low a cost as the very narrow gauge, for trunk 
lines, of 4ft. 84in. This is a subject which admits of a good deal 
being said on both sides, and our contemporary would do well to 
bring forward some proofs of the accuracy of statements which | 
will certainly not be generally accepted as true. 

JUDGING from the bills that have been introduced to Parliament 
in the present session for the accommodation of the inhabitants of 
Surrey and Kent, these counties would seem to be considered rich 
gathering grounds for railway traffic. By the Maidstone and 
Ashford Railway bill, promoted by a new company, it is —— 
to make a line of 19 miles in length, from a junction with the 
Sevenoaks, Maidstone, and Tunbridge Railway to Ashford ; capital 
in shares and by loan £480,000. By the Maidstone and Kent 
Coast Junction Railway, also promoted by a new company, it is 
proposed to make a line of 174 miles, from the Sevenoaks, Maid- 
stone and Tunbridge Railway at Maidstone, passing by Hollingburn 
and Doddington, to a junction with the London, Chatham and 
Dover line near Faversham ; proposed capital £400,000. A newcom- 
per under the cumbroustitle of the Sevenoaks, Maidstone and Tun- 
ridge, and South-Eastern Junctions Railway, proposes to make a 
short line between the two lines indicated, in the parish of Otford; | 
length - Tunbeidge Cer capital nao ana 7 —_ Maid- 
stoneand Tunbri lompany pro their bill todivert a 
road, and to raise £100,000. "f additio me | capital. The South- 





Kastern Company propose by their bill to make 144 miles of new | 


railways, between Maidstone and Ashford, and in extension of the 
Hythe and Sandgate branch ; proposed new capital, for these and 
other objects, £366,000. The Tunbridge Wells and Eastbourne 
Company proposes to construct a five mile line from their author- 
ised line at Rotherham to the Tunbridge Wells and Hastings line 
of the South-Eastern Railway; proposed capital by shares and 
loan £200,000, Total of new lines, proposed 57 miles 62 chains ; 


proposed additional capital, £1,579,000, 





| deep, and which were covered, was frozen solid. 


| the entire annual revenues of the United States. 


NOTES AND MEMORANDA. 


Tue following is M. Heeren’s process for giving iron wire the 
appearance of silver, ‘This is done by a thin film of tin, The iron 
wire is first placed in hydrochloric acid, in which is suspended a 
piece of zinc. It is afterwards placed in contact with a strip of 
zine in a bath of two parts tartaric acid dissolved in 100 parts of 
water, to which is added three parts of tin salt and three parts of 
soda, The wire should remain about two hours in this bath and 
then be removed, and made bright for polishing, or drawing 
through a polishing iron. By this galvanic method of tinning, wire 
which has been wound in a spiral, or iron of other shape, can be 
made quite white, which is an advantage over most other methods, 
where the wire is tinned in the fire and then drawn through a 
drawing plate. 

THE total production of coal in Belgium, in 1873, being 
15,778,400 tons, it is shown that Hainault alone produced three 
times as much as the remainder of the kingdom. The province of 
Liége produced 3,674,578 tons, whilst the total output of Namur 
was only 450,870 tons. It is interesting to compare these figures 
with the mineral statistics of the United Kingctom for the same 
year, published by Mr. Robert Hunt, from which it will be seen 
that the total production of coal in Great Britain was 128,680,131 
tons, and the number of persons employed 514,149; so that the 
average prcduction of each person in this country was 250 tons, 
against 146 tons in Belgium, showing a difference in favour of the 
former of 104 tons, which clearly explains how the English colliery 
owners can afford to pay higher wages and sell at lower prices than 
the Belgian coalmasters. 

THE present winter will long be remembered for its extreme and 
protracted coldness. It has been cold everywhere, but in some of 
the Northern United States and in Canada it has been simply 
terrible. As an illustration, we give, from the Murquctte Mining 
Journal, the record of one day, Tuesday, February ‘.—-Negaunee, 
43 below ; Ishpeming, 48 below; Champion and Michigamme 42 
below and mercury congealed. At Champion Dr. Treat’s spirit 
thermometer showed 51 deg. below; L’Anse, 35 below; Escanaba, 
40 below ; Menominnee, 37 below ; Oconto, 37 below ; Green Bay, 
35 below ; Plymouth, Wis., 30 below; Milwaukee, 20 below ; 
Sault Ste. Marie, 24 below; Houghton, 38 below; Hancock, 40 
below ; St. Paul, 35 below. At Ishpeming water in wells G0ft. 
At Marquette 
the mercury ranged from 24 to 30 below. 


Tue value of the internal commerce of the United States is 
stated to be ten times greater than that of the foreign commerce 
with all nations. ** We pay,” says the Bulletin of the American Tron 
and Steel Association, ** annually for internal transportation double 
In the year 
1872 the value of commodities moved by railroads was 10,000,000,000 
dols., and the gross receipts of these roads that year were over 
473,000,000 dols, The commerce of the cities upon the Ohio River 


| alone is estimated at more than 1,600,000,000 dols. per annum, and 


the tax paid for the transportation of this commerce exceeds every 
year 250,000,000 dols.; and thisis only a portion of the actual loss 
to the people. In view of the national facilities for water trans 
portation, the question arises, whether or not this heavy tax and 
loss could be prevented by a wise exercise of power by Congress over 
inter-State commerce ?” 

Ar a recent meeting of the Historical Society of Pennsylvania, 
Mr. William J. Buck read a paper on ‘* ‘Ihe Early Discovery of 
Coal in Pennsylvania,” which contained many interesting historical 
facts. The first mention of coal was in a letter from Mr. Samuel 
Tilgham, dated August 14, 1766, which speaks of finding “an 
abundance of fine coal in the Wyoming Valley, which may some 
time or other be of great value.” Obadiah and Daniel Gore, black- 
smiths, first put it into use by using it in their forges, about 1770. 
From the Penn manuscripts, from which these facts were drawn, 
it appears that Pittsburgh was laid out as early as 1769, and that 
the existence of coal in the adjacent hills was known at that time ; 
also the fact that petroleum, which has been lately utilised, was 
known to exist in Venango County several years before there was 
any knowledge of coal, There has been much discussion as to who 
was the discoverer of the Schuylkill coal beds, the date of their dis 
covery being generally down asabout 1790 ; but this discussion seems 
to have been unimportant, as a map dated 1770 located coal beds 
in Schuylkill County. The first successful attempt to burn anthra- 
cite coal in grates appears to have been made by Mr. George Fell, 

| an ancestor of J. Gillingham Fell, at Wilkesbarre, in 1808. The 
commencement of the coal trade is set down as 1820, in which year 
365 tons were sent to Philadelphia. 

THE Moniteur gives the following statistics respecting the wages 
earned by the different classes of artisans in France. It states 
that the average daily wages obtained by those employed in the 
sixty-two trades recognised by the State in 1853 was 1‘D0f. In 
1871 the daily wages averaged 2°65f., or an increase of 40 per 
cent. Workmen boarded by their master are paid about half less, 


| but except in the country a workman is seldom boarded by his 


employer, and these statistics do not apply to country workmen. 
Of all trades the lowest wages ave those of the weaver, who earns 
only 1°94f.; next comes the pastrycook, who is paidon the average 
only 2°31f.; the shoemaker, 2°34f.; and the rope-maker, 2°36f. 
The highest wages fall to the lot of the ornamental sculptor, who 
earns 4°50f.; the watchmaker, 3°43f.; metal turner, 3°47f.; the 
stonecutter, 3°48f.; and the jeweller, 3°58f. 
whose wages have increased the least since 1853 are the pastrycooks, 
whose earnings have only risen 17 per cent., whilst those of the 
bakers, on the other hand, have increased 54 per cent. The trades 
that have made the greatest progress are barbers and sawyers, and 
their wages have augmented 65 per cent. The average wages of 
workmen in all branches of trade taken together is 200f., and 
those of women 1°29f. Lacemakers earn 1°71f.; artificial flower 
makers, 1°70f., which trade pays the highest wages to female 
workers. The increase in women’s wages during the above 
mentioned period has been 38 per cent. In Paris wages greatly 
exceed the above mentioned averages. There ornamental sculptors 
earn 7f. per day ; watchmakers, 5f.; jewellers, 6f.; metal-turners, Uf. ; 
stonecutters, 6f.; and rope-makers, 4f. The average wages of the 
Parisian workmen is 4°99f., and those of workwomen, 2'78f. 

AT arecent meeting of the Academy of Sciences, M. Dumas 
communicated an interesting memoir by M. Cailletet on the 
absorption of hydrogen by iron. When a plate of metal is attacked 
by dilute sulphuric acid, a part of the hydrogen produced is 
absorbed by the metal, and the tension of this gas accumulated 
between two plates of iron brazed together, is equivalent to a 
column of mercury of 0°35m. This singular property of hydrogen 
has been confirmed by M. Sevoz, who explains by the presence of 
carbonic acid gas or hydrogen, the brittleness which certain irons 
assume when drawn into wire. In decomposing by an electric 
current an ammoniacal solution of chloride of iron, there is depo- 
sited at the negative pole a quantity of brilliant crystals of metallic 
iron, very brittle, an often hard enough to scratch glass. This 
iron, after being washed, disengages bubbles of hydrogen gas. In 
air this iron only loses a portion of its hydrogen, but in water 
somewhat warmed the disengagement of the gas is very active. 
For one volume of iron thus prepared there are 248 volumes of gas, 
or for pn ang of iron, there is one gramme of gas. If a 
light be applied to the iron so saturated with gas, the latter burns 
like the vapour of alcohol, but if the iron has once parted with its 
gas, it cannot be recharged, even by the electric current. In this 
respect it differs from palladium. This galvanic iron is easily 
ee one when heated becomes ductile. The presence of 

ydrogen in iron affects its magnetic properties remarkably. 
| Taking the magnetic force of hydrogenised iron unmagnetised as 
unity, that of the same iron magnetised would be 2609, while that 
of unhydrogenised iron magnetised would be 1610, In an article 
on another page we refer our readers to Mr, Johnson’s paper on 
| the subject, 


MISCELLANEA. 


SoME weeks since a notice appeared in our pages of the use of 

a plain dise for cutting steel rails cold. Mr. T. L. Lewis, of Pitts 
| burgh, states that for some years past M. Carnegie, Kloman and 
| Co., of Pittsburgh, have been using a plain disc to cut large iron 

beams cold, and since its introduction there that many other 

American mills have been using it for the same or similar 

purposes, 

THE change of proprietorship of the Evening Star and the issue 
of the paper from the office of the Glasyow News were announced 
by 1,025,000 little hand-bills, which were printed in the incredibly 
small space of half an hour, Such a feat of rapid printing, we 
believe, has never before been performed, and it would have been 
impossible to perform it but for the Walter Press. The process 
was interesting. The small hand-bill, measuring three inches by 
two, was reproduced by stereotyping to the extent of 336 times, and 
by 4000 revolutions of the Walter Press the million bills were 
printed. It occupied ten hours to cut them up with a steam 
guillotine machine, and they were distributed throughout the town 
from the windows of two carriages. 

THE total production of pig lead in the United States for 1874 
was 20,500 tons, of which over one-fifth was the product of 
Missouri. In addition to this 18,000 tons were imported from 
foreign countries, making the whole supply 42,500 tons, including 
1000 tons sold by the Government. Mr. Caswe]l, a metal broker 
of New York, has published a chart showing the fluctuations in 
prices during the past five years, from which it appears that the 
lowest figures were reached in August and September, last year, 
when domestic brought 5jc., gold, per pound, in consequence of 
heavy sales of old Government stock; and that the highest price 
was reached in September, 1873, when it sold at 7}c., gold, for 
foreign. 

A NEW patent steam-hopper dredger, of 500 tons, built and 
engined by Messrs. W. Simons and Company, was launched com 
plete on S:*urday week fromthe London Works, Renfrew. It is 
named Ai. vrtawe. It is the property of the Harbour Trustees of 
Swansea, iid has been ordered for the deepening operation by Mr. 
Abernethy, C.E. This vessel carries 350 tons of its own excava 
tions, dredges to 28ft. depth of water, is fitted with compound 
engines of 60 nominal horse-power, and will havea speed of 7 knots 
per hour, This is the fourth 1} opp r dre «ge rthis firm have recently 
constructed; and the leading features of Messrs. Simons and Com 
pany's invention are, that in one bottom, and with one crew, is 
accomplished the dredging work of three vessels, three captains, 
and three crews, and three engines on the old system. 

THE Belgian Times Says a company has been formed in 
Brussels for the purpose of organising an international exhibition 
of life saving apparatus, and also to form a congress to be held 
with a view of considering the best means of encouraging the in- 
vention of such articles. Among the members are the King of the 
Belgians, the Comte de Flandre, M. Anspach (burgomaster of 
Brussels), and most of the members of the Belgian Senate and the 
House of Representatives, also the Archduke William of Austria, 
M. de Keyser (president of the Belgian Charitable Society of 
London), and Baron G. Rothschild. The shares of the company 
are 200f., und each holder of a share is allowed to attend the 
meetings of the congress, if holding five shares to become members, 
and of ten shares, is given a free entrance to the exhibition. 





Les Mondes suggests that brimstone should be carried on board 
every ship for use in case of fire. Half a hundredweight (30 kilos.) 
of brimstone would be sufficient to abstract the whole of the 
oxygen from 100 cubic metres of air, thus rendering it unfitted to 
support combustion. In a closed space, like a ship’s hold, the 
sulphurous gas produced by the burning of the brimstone would 
penetrate where water from the decks could not be brought to 
bear, and the density of the gas would prevent its rising or spread- 
ing if care were taken to close the hatches carefully with wet sails, 
&c. It is suggested that the brimstone should be made up in the 
form of large matches, the ends of which could be passed through 
scuttles prepared for them in the decks or bulkheads in case of 
need, It isasserted that 20f. to 25f. worth of brimstone would be 
suflicient to stifle and annihilate all traces of combustion in an air- 
space of 1000 cubic metres capacity. 

THE arctic ships, the Alert and Discovery, are expected to be 
undocked in a few days. In the meantime their complement of 
boats, which are being built by Mr. John White of Cowes, is being 
rapidly proceeded with. Their construction is somewhat peculiar, 
The boats are 18 in number, and include two yawls 25ft. long, and 
two cutters of the length of 20ft. They are built of one diagonal 
thickness of mahogany planking, which is paid over with a coating 
of marine glue and a second coating of strong linen cloth. The 
whole is then ironed over until the glue comes through the linen, 
and the boats are then said to become imperviousto water. The boats 
are then planked over longitudinally with the best wych elm and 
Christiania pine. A large semicircular cork belting is placed under 


| the waist strake, and over this strong canvas is stretched, thereby 


The class of workmen | 


forming a capital fender for the little craft. Six of the boats, each 
having a length of 25ft., are modelled like whalers, having bows at 
both ends, and are constructed in other respects like the four already 
mentioned, with the exception that they have no cork fenders, but 
rails with hand-holes all round. There are also six ice-boats, 
three being built as gigs, and then having a sheathing of cork over 
the diagonal planking, which is again covered with « layer of 
pine and elm. The latter are built on dead-wood, with keelson 


| above, so that should their stems, keels, or even ste rmposts be de 


stroyed by grating on the ice, the boats would not be seriously 
injured, but would retain their buoyancy. The whole of the smail 
craft have been inspected by the dockyard authorities, 

AN interesting experiment with Sanderson and Proctor’s patent 
fire extinguisher was made on Saturday last in Lower Aspley Old 
Mill, Huddersfield. The apparatus depends for its effectiveness on 
the efficiency of steam as a medium for extinguishing fire; and 
although this is used in many mills, there are some people who 
doubt its suitability fw this purpose. Therefore both points came 
to the test in last Saturday’s trial. The self acting arrangement 
consists of a number of thermometers, which serve as contact 


| makers in an electric circuit, and the apparatus proper, which turns 
| on the steam valve by releasing a pin on the wheel and permitting 


the weight attached to the same to turn it round. Contact can 
be made at any given temperature, the fire simply raising the 
mercury in the thermometer to the desired point. ‘Lower Aspley 
Old Mill, which has been used in the woollen trade, is at present 
empty, and ina condition highly favourable to be camel down 
from the quantity of oil, grease, and dust deposited on the floors 
walls, pillars, and elsewhere. A quantity of firewood and shavings 
had been placed on the fioor of the bottom room, which measures 
75ft, x 22ft. x 14ft. high. The fire was lit exactly at half-past three, 
producing immediately a large body of flame, and not quite a 
minute elapsed before the apparatus turned on the steam. For 
the next two minutes the fire continued to burn unchecked, but 
then it became less, and in another two minutes no more flame 
could be seen. When the steam, which was 40 Ib. in the boiler, 
had been going into the room for fifteen minutes, it was turned off 
and the door opened, but a well-known crackling inside told that 
the fire was burning up again, so the door was closed, and steam 
turned on for twenty minutes longer ; this was quite sufficient to 
remove every trace of fire, and after the room had been aired for 
about half an hour, the whole of the interior was perfectly dry and 
no trace of moisture could be detected, a circumstance which may 
be easily explained, and one of great importance to machinery in 
rooms where steam has been used as an extinguisher. When we 
say moisture, we exclude one or two pools of water in a low part of 
the floor. An artificial wooden floor upon which the fire had been 
placed was very slightly charred in one place, and the quantity of 
firewood burned was very small. The trial was so far a success, 
both as regards the apparatus and the agency of steam as an ex- 





tinguisher, 











i 


OE PES ER AS 


——_ 





196 THE ENGIN EER. : Marcu 19, 1875. ° 











DIRECT-ACTING ROLLING MILL ENGINES, PANTEG STEEL WORKS. 
MR, J. SCOTT RAWLINGS, AND MR. W. H. QSBORNE TAYLOR, ENGINEERS. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our corre- 
spondents. ) 


INDIAN ENGINEERS. 

Sir,—Will you permit me a few words on the subject of the 
letters recently published in your columns respecting Indian 
engineers? It would be unseemly in those who have of their own 
free will just joined a branch of the public service, to begin to 
complain of their scale of pay even before entering on their duties. 
With the salaries offered by the Indian Public Works Department 
‘there is every reason to be satisfied ; but let me mention in passing, 
that your correspondent of last week has hardly taken a fair 
parallel in adducing the pay of the army. Reasons are obvious 
why the services of the line officer should not be placed in contrast 
or comparison with those of the engineer. There is, however, 
some cause for dissatisfaction in the length of service towards 
pension. There are many who would enter the service, and others 
who, being in, would embrace it with more zeal if they could know 
their future were better provided for. If, for instance, the thirty 
years’ pension were awarded for twenty-five years’ good service, 
and for twenty on medical certificate, there can be little doubt 
of the widespread satisfaction and increased esprit de corps this 
measure would cause. In conclusion, some remarks have been 
made with respect to the course pursued at Cooper's Hill. One of 
your last correspondends has already stated the aim and object of 
the institution so well, that it is unnecessary to revert to it. I 
may, however, add that I have recently seen a remarkable con- 
firmation of his words by a member of the P. W. Department of 
high standing, and .. do not fear that I shall be thought to be 
roaking an ex parte statement in saying that there is every reason 
to believe that Cooper's Hill answers its end, which is to turn out, 
not finished engineers, but young men qualified rapidly to acquire 
the practice of engineering during their work under supervision in 
India. A Cooprr’s Hui STUDENT. 

Cooper's Hill, March 10th. 





THE TODMORDEN BOILER EXPLOSION, 

Srr,—In yours of the 19th ultimo, you were pleased to publish 
a letter signed ‘‘ An Engine Tenter,” touching my report upon the 
boiler explosion at Todmorden, whicl. appeared in THE ENGINEER 
of the 5th of January. 

Your correspondent complains that whilst the corrosion is con- 
fidently attributed to the canker water, there is not throughout the 
whole report any proof or evidence of any kind whatever that 
canker water is ever present in the canal whence the feed is drawn. 
Those who have occasion to tender reports to public bodies know 
that to accompany their opinion with proof is impossible. Yet, 
for the benefit of your correspondent and readers, I may say that 
the opinion I gave as to the incipient cause was substantiated at 
the inquest from the following fact, that some three or four years 
ago, when water was scarce, the canker water referred to was 
turned into the canal, and that periodically the Canal Company 
are in the habit of letting in this water to make good their claims 
to its use in droughty times. This testimony was produced at the 
inquest, not, however, at my instigation ; and my object in refer- 
ring to this letter, is to supply the asked for ‘‘ missing link” in the 
cause of the explosion. 

As to the erroneous impressions entertained by many engine 
tenters and firemen, and also some boiler owners, that it is impos- 
sible for a boiler to explode when equipped with one of Hopkin- 
son’s safety-valves, I made thie assertion in all sincerity, believing 
it tobe true. Since making it, I have received the testimony of 
many previously unknown correspondents, who have also come 
across this same erroneous impression. There are other erroneous 
impressions to which one might refer if time and space would 
permit. 

I will refer to one only:—‘‘That a boiler with deteriorated 
plates cannot explode, if the deterioration is on the underside of 
the boiler, as long as there is a sufficient supply of water.” A 
printed request not to believe this erroneous and dangerous im- 
pression is posted up for the benefit of those who have had some 
experience in the management of steam boilers, namely ‘engine 
tenters,” in close proximity to more than twenty thousand boilers. 

For the benefit of your readers, I will here state a few facts with 
regard to the valve in question. At Hull, on the 31st of July last, 
at the works of Messrs. Jamieson and Company, a boiler exploded, 
or rather a flue collapsed, and killed the fireman. This boiler was 
equipped with one of Hopkinson’s valves. The main weight of the 
evidence adduced at the inquest tended to establish the fact 
that immediately prior to the catastrophe the low-water valve 
was blowing freely. One of the most careful, painstaking, and 
reliable of the chief engineers of this country, who was present at 
the inquiry, stated that it was generally believed that the flue of 
« boiler could not collapse through deficiency of water when 
equipped with one of these valves, and he proposed to make such ex- 
periments as would enable him totest the correctness of this opinion. 
This opinion, held even by ‘‘chief engineers,” might prove to be 
erroneous, but who was responsible for its currency and circulation ? 
Read the following, taken from a book, for which, when an 
apprentice, I paid 12s. 6d., purporting to be ‘‘The Steam Engine 
Explained,” by J. Hopkinson, but which, to my disgust, turned 
out to be a three or four hundred page advertisement of the useful 
udjuncts for steam engines and boilers, more especially the indicator, 
as manufactured by J. Hopkinson and Co., engineers, Huddersfield. 
The page is headed ‘‘Important Invention! Steam Boiler 
Explosion rendered Impossible !” and at the bottom of the page we 
have, ‘‘ Two hundred pounds reward is hereby offered, and will be 
paid to any person who shall demonstrate the possibility of 
exploding a boiler from pressure of steam or deficiency of water if 
fitted with the new compound safety-valves, provided only that the 
boiler operated upon is equal to its ordinary working pressure. 
Apply, J. Hopkinson and Co., Engineers, Britannia Works, 

Huddersfield.” Now for the result of the experiment above 
referred to. The experiment demonstrated that it was possible to 
do the very thing that Mr. Hopkinson said could not be done, and 
an offer was first made to Messrs. Hopkinson to go over and witness 
the experiment. They would have been shown that in a boiler 
made in the best possible manner, and equipped with one of their 
valves having the greatest emission possible, the pressure could not 
be reduced below 23 lb, on the square inch (if the flues were bare, 
less than 10 1b, would collapse them). They did not please to come 
over ; nor did they, in the second place, forward the two hundred 
pounds, as requested, which it was proposed should be given to the 
widow of the man who was undoubtedly killed under the circum- 
stances adduced at the inquest. 

In THE ENGINEER of the 26th ult. there is a letter signed 
“B. B.” on this subject, with regard to which I should like to say 
a word or two. The flues were undoubtedly collapsed as pointed 
out, and there was, as I admitted at the inquest, good grounds for 
arriving at a different opinion to the one I formed. The engineers 
called in by the owners of the boiler to be prepared with opinions 
to upset mine—a most humiliating occupation for a man of science, 
and sadly too often repeated in these days—these engineers also 
were of opinion that the explosion of the shell was an effect of the 
collapse. 

It is well known to those whese business takes them to the 
scenes of these too oft occurring catastrophes, for the sake of in- 
vestigation, that in the case of a collapse, the shell, although often 
rent and torn, is seldom removed far from the seat, seeing that the 
boiler would be relieved of pressure the instant the collapse resulted 
in fracture. In this case the shell was not only removed to long 
and varying distances from the seat, but also completely destroyed. 
Apart from other considerations, I was led to fix the point of 
rupture at the bottom of the shell in consequence of the direction of 
projection and altitudes of the f: ent on the hill side opposite. 

_ Tam still of the same opinion, but these are only opinions, and 
incapable of proof, and what does it amount to? I mean the differ. 





ence between the two—why simply this; if you divide one second 
into a thousand parts, and assume that in the first part the shell 
collapsed and the flues in the second, or vice versd, we arrive at a 
difference insignificantly small, and not in any way pertinent to the 
objects of the inquiry. Such differences. of opinion fought out 
before the public at inquests and in other ways, must, as your 
correspondent remarks, bring discredit upon the profession. 
Bradford, March, 1875. JOHN WAUGH. 


Sm,— Under this heading a letter recently appeared in THE ENGI- 
NEER which will surely call for a reply from some of the ‘‘boiler 
doctors,” for though favouring nearly att with a bit of his mind, and 
assuming the part of a physician, he entirely omits the diagnosis of the 
diseases the treatment of which he condemns, and so may lay 
himself open to the imputation of quack doctor. 

Why is the Rochdale Canal notorious? Mr. Waugh says that he 
failed to find acid by the analysis of the canal water, and the 
questions put by “‘An Engine Tenter,” in your paper of 19th of 
February, were very pertinent. But ‘‘B. B.” says that the owners 
of the boiler have had reminders enough during the last few years, 
from which it may be inferred that they knew it to be unsate. 
I think your correspondent has said too much or too little. 

Messrs. the Boiler Doctors, pray think of your fallibility ; you 
are not to be trusted, and this is the opinion of one who, under 
initials, attacks you, whose names are known—you, who in giving 
your best consideration to the diseases of boilers, and your time to 
the prevention of disaster, have challenged investigation and dared 
obloquy in the cause of truth, you are castigated by the great 
“Bs. B.” Cease your pett svelcien, shelve your pharmacopeia, 
and come and study your ir from ‘B. B.,” who no doubt will 
show you how to combine under one heading all these maladies— 
manhole and feed pipe, straight seams and old fractures, unstayed 
tubes and loaded safety valves, and perhaps the absence of the 
patent safety plug—another item in the list of unreliable fittings. 

It seems evident that “‘ B. B.” wishes to be considered as a great 
authority on these matters, and yet his opinion is the result of 
‘* waking inquiries.” The furnace was underneath the boiler, and 
so the evil of the old cylinder boiler was retained in this, with 
others added, The action of fire upon a plate must be the same, 
whether in a tube or on the bottom, but the former would offer 
the best shape for circulation ; then comes the question of sedi- 
ment, and the bottom plate must catch most if there is no arrange- 
ment for collecting it; but it is in the tubes and the irregular 
expansion of the shell and tubes that the destructive element 
exists. 

As to the infallible safety valve, it may be a good valve and act 
correctly in the case of over-pressure and low water, but it has 
been too much praised ; I think cases may be quoted where it has 
acted prematurely, owing to foam and dirt settling on the float. 
So much to remind some gentlemen of their fallibility. Borer. 





Srr,—I am sure you will allow me to say a few words on the 
letter in your last paper signed “‘ B. B.,” so far as it appears to be 
personal in the remarks upon myself, leaving to Mr. Waugh and 
**the other famous boiler doctors” their own defence against the 
imputations made therein. 

1 wish to say that I am not “enamoured of externally-fired 
boilers,” but until I meet with one suited to the general require- 
ments of collieries and manufactories, that with a large consump- 
tion of coal can show an equal quantity of water evaporated per 
pound of fuel, I shall still assert that it is the best boiler in use, 
cheapest in cost and maintenance, and the most durable, ‘in spite 
of the rocket-like flights they so often finish off with ;” and on 
this point again I think it only fair to say that, assuming the 
number of these in use to be only equal to the Cornish and Lanca- 
shire, the totals of explosions are against the latter. 

Then as to the assertion that I ‘‘ came to the conclusion that the 
breaking up of the curious assortment of patches and old plates 
that did service as a boiler at North Shields might have been due 
to shortness of water,” I will quote my words to show how they 
agree with the statement :—‘‘It is a matter for surprise that 
experienced boiler-makers will continue to patch boilers to such an 
extent as in the present instance, and especially when they know, 
or ought to have ascertained, that the plates had reached the 
limits of age and endurance. There are about twenty patches on 
the sides and bottom of this boiler, of all sizes and shapes, and 
tending as much to weaken as to strengthen, after fulfilling their 
first duty, that of holding water.” Surely this is plain enough for 
the dullest comprehension, though ‘‘ B, B.” has clearly overlooked 
it. I finish by saying, ‘* This explosion is due to the boiler having 
been worn out, and being still worked at an unfit pressure, as well 
as probably to shortness of water.” So ‘“B. B.,” omitting the 
principal points of my report, selects afew words of very secondary 
import at which to direct his satire. 

l agree with him in saying, ‘‘ Well may steam users dread the 
time when boiler engineers shall be armed with Government 
——T and power,” though not in the same sense as he has 
used it, but rather, while steam users persist in using boilers that 
are worn out and unfit for anything like the pressure put on 
them. 

But the sting lies in the opinion so freely given, that “‘It is 
evident, from recent ‘results of investigations, that the boiler 
doctors most frequently before the public are not to be trusted ;” 
and I should like to know how “‘B. B.” will clear himself from 
having misquoted my report and drawn such an unjust conclusion 
in my case; and how while reminding ‘‘a fewgentlemen of their falli- 
bility,” he should so far have exposed himself to a charge of mis- 
statement. ANOTHER BOILER Doctor. 

March 2nd, 





THE LIERNUR SYSTEM. 


Srr,—My attention has been drawn to a report upon the Liernur 
sewerage system as at Amsterdam and Leyden, published in your 
issue of 29th January. It is signed bya Mr. Gustav H. Busch, and 

vurports to be the result of his visit to these towns, and of his 
inquiries of the officials. 

As Secretary of the City of Leyden, I beg to state that none of 
the officials ever saw Mr. Busch, and further, that they never even 
received any application from him for any official information or 
statistics. ot only is this the case, but the statements made by 
Mr. Busch about the working of the Liernur system in this city 
are entirely untrue. It has given such perfect satisfaction that its 
extension eventually to the whole city has been recommended in 
several reports, and has been petitioned for by all the principal 
inhabitants. The Public Works Commission proclaim it to be 
“the system of the future for large towns.” In conclusion, allow 
me to say that the Liernur system in this city has now been in- 
spected by numerous English deputations, and I am not aware of 
any of them having expressed themselves in any other terms but 
those of perfect satisfaction. 

Receive, Sir, the assurance of my most distinguished con- 


sideration. . KIst. 
Leyden, 3rd March. Secretary of the City of Leyden. 





HARD STEEL GLASS CUTTERS, 

Srr,—In Tue ENGINEER for the 12th ult. I note a letter by Mr. 
Beck which involves a question of some interest, as it mentions a 
phenomenon the explanation of which does not seem to be gener- 
ally understood, viz. :— 

First, how is it that a piece of glass may be fractured in a deter- 
minate line by simply rolling along that line a small steel wheel 
whose periphery presents a somewhat sharp edge to the face of the 
glass, the sides of the wheel at the periphery being shaped so as to 
make an angle of about 45 deg. with its axis, or that the same 
effect may be produced by rolling along the line the edge of a steel 
—— wire which is ground off at right angles to its axis, when 
if the same wheel or wire snip allek drawn over the line, and not 
allowed to revolve, it will only tly scratch the glass? 





Second, why is it that a diamond or small steel wheel breaks 
away the small furrow that it makes in the glass and does not cut 
it? A little consideration will, I think, show that the explanation 
of the above phenomena only involves the application of 
a few experimental facts for its solution such as are in everyday 
use by the engineer. The resistance which glass offers toa crushing 
force varies from about 16,000 lb. per cubic inch to about 23,000 lb., 
as in the case of good flint glass, but it is obvious that it is only 
necessary to decrease the cube of glass sufficiently in volume to be 
able to crush it with a force almost insensible to the hand. Thus, 
if we have a cube of ordinary plate-glass of about one-thirtieth of 
an inch on the side instead of lin. on the side, we shall be able to 
crush it by the exertion of a force of about 11b. It is also obvious 
that if instead of decreasing the size of the piece of glass to be 
crushed we decrease the area of the crushing medium in contact 
with the glass, we effect a similar result. This is precisely what is 
done by the small steel wheel, or by the wire or diamond. The 
edges, in either case, brought into contact with the face of the 
glass, are sufficiently small to cause a slight pressure by the hand 
to visit a strain on the glass that is greater than its power of 
resistance to a crushing force per unit of volume. Thus, in using 
the small wheel glass-cutter the furrow is commenced by exerting 
sufficient force to cause the edge of the wheel to sink into the glass 
by crushing away a small portion of it, and the wheel will continue 
to sink until the area of the glass presented to the edge of the 
wheel is greater than can be crushed by the force applied to the 
wheel. This depth is of course soon reached, for although only a 
point in the periphery of the wheel was at first in contact with the 
glass, the moment it is pressed, so as to crush away a particle of 
the glass, the point becomes a surface, and a balance is reached 
between the resisting power of the glass and the force which can 
be safely applied to the wheel. Now if the wheel be allowed to 
revolve as it is moved onward, it ascends or tends to ascend the 
crest of the small furrow which it has made, and again the glass is 
crushed, for now two points come into contact instead of a point 
and a plane surface, as at first, and the wheel sinks again, as at 
first, but slightly deeper; and at the depth now arrived at the 
wheel will continue to sink so long as it revolves, and is pushed 
along under a given pressure, 

If the wheel be prevented from revolving it will, in the first 
instance, sink into the face of the glass to a slight depth as above, 
when not prevented from revolving, but to proceed in making the 
furrow in the glass it has to overcome, not the resistance offered by 
a point of glass, i.e., the crest of the small furrow it has already 
made, but the resistance offered by that portion of glass which 
opposes half that sunken portion of its periphery, and this resist- 
ance is greater than that that can be applied with safety to thin 
glass, and if the glass be thicker then a continuance of the force 
exerted upon the fixed wheel, will only cause it to break away a 
small furrow for a short distance, when the edge of the wheel will 
become worn away sufficiently to present to the glass, not a point 
or a sharp edge, but a small smooth surface, and it will no longer 
even scratch the glass, but slide over it without leaving any 
mark. A diamond breaks away the glass, and forms a furrow upon 
it with the exertion of a slight pressure, by reason of its presenting 
a point of so very small a surface that the volume of glass 
opposing it is exceedingly minute, its great hardness securing the 
preservation of its edges or the original form of the a carry- 
ing the point. The diamond, however, does not produce a furrow 
purely by a crushing action, as is the case with the wheel, but more 
nearly in a manner similar to that in which a square or flat-nosed 
tool would cut a groove in the face of a surface of hard resinous 
material if held vertical to that face and moved parallel to it. 

From these considerations it would seem that a better result 
would be obtained with the glass cutting wheel if the angle which 
forms its edge and periphery was reduced from about 90 deg. to 
perhaps 45 deg. or 50 deg. W. Worsy B. 

Westminster, March 1st. i 





SCREW PROPELLERS. 

Srr,—It appears from a statement contained in THE ENGINEER 
of April 10th, 1874, page 254, that Mr. Froude, relying upon the 
results of his experiments upon the Greyhound, considers it 
impossible to doubt that the actual thrust delivered by the screw- 
shaft is largely in excess of the resistance of the ship, owing to the 
action of the screw. 

I hold, and always have held, that the screw, whether stationary 
or revolving upon its shaft, must necessarily meet with a resistance 
proportionate to its dimensions, owing to its motion through the 
water, together with the ship, at the speed of the latter, and that 
the resistance produced in the one case can differ in degree only 
from that in the other. 

And although I admit that the close proximity of the screw to 
the stern post increases this resistance to a certain extent, I feel 
convinced that it must exhibit itself even though the screw were 
placed at a distance of two or three of its diameters from the stern 
post, and, therefore, completely out of reach of any portion of the 
ship’s body. I dare say Mr. Froude, on further investigation, will 
find this to be the case. Cc. 

March 13th. 


THE VENTILATION OF THE CHANNEL TUNNEL. 

Srmr,—Your leader of this week contains some startling asser- 
tions on the above subject that—on the suppositions on which they 
are founded, and the figures being approximately correct—are 
incontrovertible, except in this particular, that if the tunnel were 
ventilated only in one direction the atmosphere would not be pure 
even if air were propelled at the rate of twenty miles an hour, 
for the engine running towards the supply of air would discharge 
into it a vitiated atmosphere, which, as it approached the supply, 
would have to be carried to the other end, and would be overtaken 
by the train in the opposite direction. It has often oc2urred to 
me that ventilation would be materially improved in such tunnels 
as the Mont Cenis or Metropolitan by dividing the tunnels from 
end to end with a partition, when the passage of trains would 
tend to, if not produce, thorough ventilation in the direction in 
which they were running. The effect of the inclined screens 
already placed on the Metropolitan show what an effect passing 
trains have upon the air, but in other parts of the tunnels 
the gases—I cannot call it air—are, as noticed in a previous 
number of your journal, simply churned up, for the same 
thing takes place in a tunnel as when any body passes at 
speed through any liquid or gas. The gases are compressed 
in from escape on the side, and immediately fall into the 
wake of the passing mass, when their motion is almost directly 
overcome by friction amongst itself, and in this case with the sides 
of the tunnel; but if its escape to one side were prevented by a 
partition, it would, if not entirely expelled, be carried at each 
passage a step in the right direction—a dise carried on the train 
with sufficient clearance to avoid any possible contact with the 
sides would increase the effect. Now if the Channel tunnel be 
divided as described, and we presume a train to have just started 
at one end, air would be introduced at the end, say at half the 
ay < the train; on the second train starting, the tunnel 
would be cleared to one half its length, and the second train would 
travel through pure air to the end of the tunnel, overtaking the 
last of the foul air at the exit. R. W. B. 

Putney Heath, March 15th. 











SoutH KENSINGTON MusEvM.—Visitors during the week ending 
March 13th:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 te Museum, 11,352; mercantile marine and other 
collections, 1039.’ On Wednesday, Thursday, and Friday, ad- 
mission 6d., from 10 a.m. till 5 p.m., Museum, 1833; mercantile 
marine and other collections, an Total, 14,295. Average of 

mding week in former years, 13,689. Total from the 

of the Museum, 14,070,615. Patent Office Museum, 

6. Total number since the opening of the Museum, free daily 
(12th May, 1858), 3,128,996, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveav, Rue de la Banque. 
BERLIN.—Asu#er and Co., 53, Mokren-strasse. 
VIBNNA.—Messrs. Geroip and Co., Booksellers. 
LEIPSI®.—A. Twietmeyver, Bookseller. 

NEW YORK.—WiLimer and Rocers, 47, Nassau-street. 








PUBLISHER'S NOTICE. 


a" The Publisher Legs to announce that next week THE ENGINEER 
will be published on THURSDAY AFTERNOON, instead of Goon 
FRIDAY. Advertisements intended for insertion in that Number 
cannot be received later than Six o'clock on Wednesday Evening. 














TO CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

A. O. (Dorset-street).— No reply has been veceswed as yet 

AMATEUR MECHANIC. — We shall endeavour to comply with your request. 

Ferro. —We faney Messrs. Greenwood and Batley make the imachines to which 
you refer. If they cannot execute your order, write to vs again. 

G. W. R. (Rochester, New Jersey).—TZhe “* Transactions of the Society of 
Engineers” are sold by Messrs. Spon, Charing-cross, London, from whom you 
can procure them reaularly. 


MIDDLESBROUGH PIG. 
(To the Editor of The Engineer.) 

S1r,—I shall be obliged to any of your readers who can give me the 
results of their experience as to thesuitableness of Middlesbrough pig iron 
for ordinary castings ; or if it may be used mixed with Scotch pigs, and 
in what proportion, without detriment, . A 

March 16th. — 

CHAIN MESSENGERS. 
(To the Editor of The Engineer.) 

Sin,—Can any correspondent give me the address of makers of chain- 
connecting links for ships’ messenger chains with brass centres ? 

Liverpool, March 16th. Wa. C. 


SAFETY VALVES. 
(To the Editor of The Bngineer.) 
Sir,—Can any of your readers tell me where to purchase valves which 
will rise one-fourth their diameter without increasing pressure ? 


March 13th. OLas 





CAST AND WROUGHT IRON IN SEA-WATER. 
(To the Editor of The Engineer.) 

S1r,—Will any correspondent be kind enough to state what the longest 
term of years a wrought iron, or cast iron, or steel plate of equal dimen- 
sions, either unprotected or protected by a coat of paint or of galvanising 
metal, has been found to resist the chemical action of the sea-water, both 
if the plate was partially or wholly submerged. | have been looking 
through twenty volumes of THe EnGcingerR and a nutinber of books on 
iron shipbuilding, &c. None of them give these data. SUBSCRIBER. 

Vienna, March 8th. 


A CORRECTION, 
(To the Editor of The Engineer.) 

Sir,—In the letter on Indian Engineers in your paper of the 12th inst., 
page 180, line 12 from bottom of letter, for ‘‘ preceding’ read ‘‘ preced- 
ence.’ This alters the case considerably, as the table referred to was 
published by the Government of India in their “Gazette” « few years 
since. P.W. D. 

March 16th. —_— 
SUBSCRIPTIONS. 

Tue ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, Uf preferred, be supplied direct 
Trom the office, on the following terms (paid in advance):— 

Half-yearly (including double number)... .. £0 lds. 6d. 
Yearly (including two double i oo cc oo S18 Oe Od 

If evedit occur, an extra charge of two shillings and sixpence per annum will 

be wade. THe ENGINEER is registered Jor transmission abroad. 


FOREIGN SUBSCRIPTIONS. 

Ta consequence of permanent increase in size of Tue ENGINEER involving 
tlouble postage, it has been found necessary to make some change in the 
rates of foreign subscription. The subscription for the year 1875 will also 
include one number more than usual. Foreign Subscriptions Jor thin 
paper copies are accordingly received at the following rutes: Subscribers 
paying in advance, at these rates, will receive THe ENGINEER weekly 
and post-free. Subscriptions sent by Post-ofice Order must be accompanied 
by @ letter of advice to the Publisher. Tuick Paper copies may be had 
if preferred at increased rates. 


Remittance by Post-ofice Order. 
"er year. 












‘ Per year. 
: = 4. d, Zs. da, 
Argentine Republic .. 116 8 India + 116 8 
Australia .. .. .. 116 8 Italy .. » 215 0 
Beljium lls 8 Japan . eo co cf oe 2 SB 
re: FE Japan, vid Brindisi... .. 915 0 
British Columbia 1168 ne a ge os os. os BS 
British Guiana . 116 8 Natal ee - 11 8 
Canada S$ es 116 8 New Brunswick .. o 2 8 
Capeof Good Hope. .. 116 & Newfo «~ 116 8 
Chine ee » 2 5S N + 116 8 
Denmark 215 0 N + 116 8 
Bgypt .. oe oe oe 116 8 Switzerland - 2 510 
Egypt (Upper) .. .. 3 510 Tusmania - 116 8 
France (Paris onty).. 116 0 Turkey.. + 3 510 
many o's) = 2510 United States + o« 116 8 
@obraltar 116 8 Weat Coast of Africa - Le 8 
Holland 2510 West Indies.. .. .. 116 8 
Reivittance by Bill in London, 
Per year. Per year. 
44, 4, | 44. a. 
Austria 2510 | Norway, via Hull .. .. 2 510 
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.MEETING NEXT WEEK. 

InstITUTION OF CiviL ENGINEERS.—Tuesday, March 23rd, at 8 p.m.: 
“The Hull Docks,” by Sir William Wright, A..C.E. “ The Construction 
of the Albert Dock, at Kingston-upon- ull,” by Mr. John Clarke Hawk- 
shaw, M.A., M.LC.E. 





On the 15th inst., suddenly, at Notting-hill, Georcr BarLey Toms, of 
Laurence Poutney-hill, City, in the 57th year of his age. 

On the 15th inst., at his residence, Ferndale, Thornton-hill, Wimbledon, 
Henry Prince, of the Phenix Foundry, Gower-street, Southwark, 





aged 58. Friends will please accept this intimation. 
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SIMULTANEOUS 
INNUMERABLE as are the experiments on record made 
upon the resistance of solids to strains by extraneous 
forces variously applied, tensile, compressive, transverse, 
and torsional; yet one class of such strains has so far 
been almost, if not altogether, neglected. Where two or 
more orthogonal strains are simultaneously applied to the 
same solid, its resistance in the direction of one of these 
strains is unquestionably affected more or less by the 
presence of the second. Such conditions are of constant 
occurrence in practice, and in many cases the effect must be 
sufficiently important to demand attention ; but hitherto, 
for want of any numerical data to guide us, they have been 
ignored in practice. We may cite one or two examples of 
such simultaneous strains. When a cannon is fired every 
particle of the metal of the gun in any transverse section is 
simultaneously exposed to three orthogonal strains—one 
radial and compressive of the metal of the piece ; one 
circumferential and tensile; and a third, tensile, longitu- 
dinal, and parallel to the axis. Again, in a cylindrical 
steam boiler there is the circumferential strain produced 
by the steam pressure, and another orthogonal thereto 
produced by the pressure of the steam against the ends of 
the boiler. There is really the compressive radial strain 
as in the case of the gun, but this may be neglected here 
owing to the comparatively small pressure per unit of 
surface. Analogous strains obviously occur in every water 
pipe under considerable pressure, and examples of more 
complex strains of this class might be cited. It scarcely 
seems to admit of question that in any of these cases the 
work already extracted from the cohesion of the particles 
of the material in one direction must have some effect in 
modifying and most probably reducing their resistance to 
an orthogonal force. Indeed, in a converse case we may see 
this brought into evidence. The enormous resistance 
presented by buckled plates to a transverse stress is due, 
as was pointed out by their inventor, to the fact that every 
particle of the metal of such a plate is simultaneously 
strained in all three axes, work is at the same time taken 
out of every particle in every direction in which compres- 
sive forces can act upon it. A straight cylinder of iron or 
steel exposed to simple longitudinal tension must in all 
wobability have its rupturing strain considerably modified 
} radial strains, transverse to the length of the bar, 
applied to every part of its surface, and tending to pull 
that outwards, though it may not be true that exactly 
opposite effects would result from compressive strains 
applied simultaneously to the surface at all points of the 
bar. But what would be precisely the effect of joint 
strains so applied upon the ultimate longitudinal resistance 
of the bar remains unknown, and yet seems to merit being 
ascertained with numerical precision! We cannot experi- 
ment indeed under just the conditions above referred to, 
but we may at least obtain some guiding light upon 
the subject by a few very easily made trials. If a 
cylindrical tube of wrought iron or steel, of a few feet in 
length, have both its ends so stopped that it may be filled 
with water, and so arranged that a steady and known 
pressure of the fluid may be applied to the interior of the 
tube, the whole being so arranged that tensile strain may 
be applied the lengthway of the tube to the clear inter- 
mediate portion between the ends, we can then determine 
the elongation of the material per ton per unit of section 
of the tube while empty, and afterwards when filled and 
exposed to different known pressures, and we can also 
determine in terms of those pressures the circumferential 
strains tending to burst the tube. Now the question 
to be asked of nature is, What will be the effect upon the 
resistance of the material to one of these strains, “e., the 
longitudinal, produced by its resistance to the other, i«., 
the circumferential or orthogonal strain. And in asking 
this question of nature we must not neglect the fact long 
since pointed out by physicists, that a bar when elongated 
by tension has its volume slightly increased, “e., the 
transverse dimensions are not reduced in the exact ratio 
of the increased length of the bar. Conversely, if a 
cylindrical rod, say of iron or steel, be so placed within the 
cylinder of a hydraulic press that fluid pressure can be 
applied to its surface without interfering with the obser- 
vation of its resistance to longitudinal strain, how will 
the latter be affected by the orthogonal compression ? The 
bar will no doubt be slightly reduced in diameter by the 
external pressure, and perhaps the compressibility in direc- 
tions transverse to the length may be found increased by 
the presence of the tensile strain; but will the resistance of 
the - to the tensile strain be on the whole diminished in 
proportion to its diminished section, or will it on the whole, 
2.¢., in proportion to the unit of reduced section, be increased 
by the forced approximation of the particles, owing 
to the extraneous pressure applied?) We cannot here advert 
to the many more i en cases frequently presented 
in practice in which orthogonal strains acting on the same 
mass of material cannot but be found to produce very 
appreciable results in giving rise to little noticed internal 
strains of very serious amount, such as those that must be 
produced after long rolling over the rails upon the 
tires of railway wheels, by the compression of the 
external portions of the tire. Instances, too, have 
not been wanting of boiler explosions in which 
partial longitudinal strains introduced by the unequally 
supported weight of the boiler and its contents, and of 
unequal expansion in the metal, conspiring with the end-on 
pressure of the steam, and often acting upon the boiler 
plates across their fibre, z.e., transverse to the direction in 
which they were rolled, seemed to have initiated the 
explosion. In such cases we can, with considerable accuracy, 
calculate the stresses to which the material has been 
exposed, but we are wholly in the dark as to what changes 
in the resistance of the material itself may have resulted 
from the application of complicated orthogonal strains ; 
and in assuming, in so far is commonly done, that the 


ORTHOGONAL STRAINS. 








resistance of the material per unit of section is, under all 
circumstances, precisely the same, we may fall into grave 
error. 

Whatever in the way of extraneous force tends to cause 
the particles of an imperfectly elastic solid to approximate 
more closely, appears to increase the resistance of the 
material in another direction, as we see evidenced in the 
case of the rolling or wiredrawing of metals ; and, on the 
other hand, whatever tends to separate the particles results 
in diminished resistance. A very curious instance of the 
latter phenomenon has been lately brought forward in a 
paper by Mr. Johnson, read before the Royal Society, in 
which it has been shown that when iron or steel wire is in 
the process of galvanising, as for telegraph wires, immersed 
in diluted hydrochloric or sulphuric acid for even a short 
time, hydrogen is occluded by the metal, and its tensile 
resistance as well as its elasticity considerably impaired, 
the occluded hydrogen being here the agent which forces 
further asunder the integrant particles of the metal, as is 
proved by the fact that exposure of the wire, which has 
been thus rendered weak and brittle, to a moderate heat, 
restores its original strength and toughness by the expulsion 
of the absorbed hydrogen. 


MARINE ENGINES. 

Ir has often been urged against English engineers that 
their practice tends to run in grooves and lacks origi- 
nality. We fear that the assertion is not devoid of a 
certain basis of truth. Exceptions exist, no doubt, but the 
exceptions are not very numerous. There, are, however, 
good reasons why originality should be looked upon with 
some hesitation or regarded unfavourably. When firms have 
once succeeded in producing a certain type of machinery 
which sells freely and brings in considerable profits, the 
temptation to introduce any radical change is very small’; 
and as it happens that what pays best in one case will 
usually pay best in all, we find engineers insensibly copy- 
ing each other's practice, and seldom striking into new and 
untrodden paths. It is to be regretted that the influences 
which control progress in the arts of mechanical engineer- 
ing should operate to such an end. The world at large, no 
doubt, would gain if the men who design and construct 
machinery manifested more enterprise; and it not 
impossible that if this fact was understood, we should see 
much more rapid progress made in the arts of con 
struction. In marine engine building we tind few exam 
ples of originality of design among British engineers, 
and this has always, unfortunately, been the case. The 
tendency is invariably to perpetuate and repeat types, and 
to adhere to anything proved to be good, without much 
regard for the possible existence of something better. 
For example, years elapsed before anyone believed it to be 
practicable to produce a better type of marine engine than 
the now antiquated side lever, and precisely the same 
causes now operate to perpetuate in this country the 
normal type of commercial screw engine. We have two 
compounded inverted cylinders produced over and over 
again, with the same lengths of stroke and the same 
diameters of piston, and identical speeds and pressures, 
for any given horse-power. The marine engines of any 
particular firm are almost similar to those of any other 
firm, the points of difference being found chiefly in small 
matters of detail. There would be no objection to this, if 
only we were well assured that the normal type of marine 
engine is really the best possible ; but we are not nwiare 
that anyone rash enough to make this assertion, 
and we venture to think that it more than 
probable that better machinery could be produced 
for propelling ships if engineers ounce became per- 
suaded that it would be worth their while to get out of 
a groove and design it. There are two ways of looking at 
this question. If we asswne that it is desirable to burn 
as little coal as possible on a given run, then we may take 
it for granted, with some justice, that the modern marine 
engine is just what it ought to be. Indeed, it becomes 
daily more and more doubtful, as our acquaintance with 
the phenomena of steam extends, as to whether it can ever 
become commercially practicable to reduce the consumption 
of coal per horse per hour below that of the best type of 
compound engines now in use; that is to say, about 1°5 Ib. 
per horse per hour. But we submit that this 
very narrow and one-sided view of the matter. Some- 
thing more is wanted at sea than an engine which gives 
the highest duty, as measured by an indicator, for every 
pound of coal burned. The true test of economy is the 
consumption of steam per et horse-power, which is a 
very different thing from the indicated power, while it 
is obvious that an engine intended for ocean service 
should be as durable as possible, unlikely to get out of 
order, and quite reliable under circumstances of danger 
and difficulty for years together. Now we assert without 
fear of contradiction, that the modern compound engine 
working with high-pressure steam is neither so long-lived, 
so reliable, or so easily maintained as was the old-fashioned 
type of side lever engine used in our paddle boats. The 
men who could supply most information on this point, 
unfortunately, speak but seldom ; sea-going engineers are 
vut too reticent as to their experience. Now and then, 
however, they do speak out, and the letters which have 
recently appeared in our pages go far to show that the 
modern compound engine is by no means a pleasant class 
of machinery to deal with ; and that, however satisfactory 
its performance may be when new, its life is not long nor 
its constitution thoroughly sound. If the accuracy of this 
statement be admitted, then it becomes incumbent on 
marine engine builders to make such a departure from 
existing practice as may remove the defects which it now 
perpetuates. We believe that a full discussion of the 
subject in our columns, an interchange of ideas, and a 
narrative of experiences at sea could not fail to be productive 
of some good, and we do not hesitate to state the results 
at which we have arrived, after a careful and prolonged 
study of the subject and an examination ofall the evidence 
that is available concerning it. Recent experiments very 
carefully carried out in the United States, and the general 
drift of practice in that country, confirm us in the opinions 
which we hold. 
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To begin, we assert that the use of exceptionally high 
pressures, such as 70 Ib. and 80 Ib,, at sea is a mistake. 
That, in a word, the advantage gained in point of economy 
of fuel by any such pressures, instead of others twenty or 
thirty pounds lower, is not worth the cost. It is well 
known that at sea, engineers, although carrying 75 lb. in 
their boilers, work whole voyages with the throttle valve 
partially shut, because it eases their engines, and because 
they know that the difference in the coal-bill at the end of 
the voyage will be very trifling. Again, after the engines 
have seen some service, it becomes positively unsafe to use 
high-pressure steam in them; and the wear and tear of 
high-pressure boilers is so rapid that we seldom or never 
meet with one which, after a year’s continuous service, 
has not the safety valve load reduced. It need hardly be 
explained that if nearly as good results can be had in 
practice —weare not dealing with theory—with steam of 40 1b, 
asean be had with steam of 75 tb., that it is better to use the 
former. Now, we willingly admit that the higher the 
pressures of steam with which an engine works the less 
fuel will it consume. This is not theory, it is practice. 
But if it is as we assert it is, true, not only that the difference 
in the coal-bill is almost, though not quite, independent of 
the pressure — within reasonable limits — but that the 
engines are, When at sea, supplied with steam of the lower 
pressure, although the boilers carry the higher; it is 
simply waste of time and money to attempt the employ- 
ment of extreme pressures. The money that can be saved 
in the cost of boilers, both as regards the first outlay and 
the subsequent expense of repairs, augments remarkably 
fast as we lower the pressures, and the cost of boilers is a 
most important item in steamship expenses, as pro- 
prietors understand very fully. We believe, furthermore, 
that in many, if not in all cases, too much is attempted at 
first in the way of expansion, We find an expansion of 
ten times, for example, in compound sea-going engines, 
nominally adopted by many marine engine builders. When 
the ship gets to sea, as we have said, the engineer soon 
alters the point of cut-off, and uses his throttle valve. But 
the fact that the maker contemplated extreme grades of 
expansion induces him to adopt larger cylinders than are 
really required, and thus an unmixed evil is at once intro- 
duced. Nothing can be more clearly proved than that no 
economy whatever results from expanding steam of any 
pressure likely to be used at sea more than five, or, at the 
most, seven times. All ordinary experience goes to prove 
this practically, whatever theory may assert to the contrary. 
Special experience teaches the same important lesson. The 
last impression of the Transactions of the American Nociety 
of Civil Engineers contains an elaborate and valuable 
report, by Mr. Charles E. Emery, on the performances of 
different types of engine on board the United States steam- 
ers Rush, Dexter, Dallas, and Bache. The experiments 
detailed in this report were intended to determine the 
comparative values of different pressures and rates of 
expansion, of steam jackets, and of compound and non- 
compound engines, and they were conducted with the 
utmost care. [t would be beside our purpose to consider 
them in the present article. We refer to them simply 
heeause Mr. Emery proved conclusively that in non-com- 
pound engines the maximum economical results were 
obtained with an expansion of 5°11 times, and in compound 
engines with an expansion of about seven times, the pres- 
sure being 801b. The experiment was tried with the same 
engine—that is to say, the high-pressure cylinder only of 
the compound engine of the Bache was first used, the low- 
pressure cylinder being wholly disconnected. In the second 
experiment the low-pressure cylinder was added, and the 
engine worked compound, The saving effected amounted in 
this case tol2 per cent. in favour of the compound engine. 
With lower pressures than 80 Ib, the grades of expansion 
rema'ning constant, there was a slight falling off in economy ; 
but, as we have stated, this falling off would be more than 
counterbalanced by the reduction in wear and tear, 
If, now, the fact is once realised that nothing is 
to be gained by expanding steam more than four or 
five times, and that absolute pressures of 50 Ib. to 
60 Ib. will give as good results as absolute pressures of 
80 1b, to 901b. It will be seen that important modifications 
may be introduced into marine engine practice. Thus, 
for example, 901b. steam expanded ten times gives a 
terminal pressure of 91b.,and an average pressure of about 
297 Ib., while 501b, steam expanded five times, giving 
10 Ib. terminal pressure, has a mean pressure of about 
26lb. From this it will be seen that the diameter of 
cylinder required to develope a given power will be nearly 
the same in both cases, but that the initial strains thrown 
on the machinery will be very much greater with the high- 
pressure than with the low pressure steam; and_ it is 
obvious that under such comparative conditions of 
pressure if half the power is exerted in each of the 
two cylinders of a compound engine, that the strains on 
the machinery may be practically not much less in the 
compound engine than in one with a single cylinder. 
It is another question whether, under the cireumstances, it 
is or is not best to use a compound engine with two 
cylinders, or a non-compound engine with one. We un- 
hesitatingly advocate the latter for all ships of moderate 
power ; that is to say, under 1000-horse power indicated. 
How this single cylinder is to be used we shall explain in 
another article ; for the present we are dealing more with 
principles than with details. 

The last defect in existing marine engine practice to 
which we wish to call attention is the length of stroke, 
which is too short in all cases. In ships of war, especially 
in those which are wnarmoured, it is extremely difficult to 
vet a fair length of stroke, because the cylinders must be 
horizontal and space is limited, but we are not considering 
special cases now ; and as regards the marine engines used 
in sea-going ships of from 80 to 250-horse power nominal, we 
would point out that no reason exists,sofar as weare aware, 
for retaining short strokes, except that makers are un- 
widing to give up the overhead or steam hammer type of 
engine, and that, for reasons which will be apparent pre- 
sently, even if they did, they could, so long as they 
retained two cylinders, gain nothing in the way of aug- 
mented stroke without immensely increasing the space occu- 





pied in the engine-room. Now, the objections to short 
strokes are very important. In the first place, the shorter 
the stroke for a given pressure the larger must be the 
piston and the greater the strains thrown on the machi- 
nery; and, in the second place, the shorter the stroke, 
other things being equal, the less will be the proportion 
which the net horse-power—the only thing commercially 
valuable—will bear to the indicated. With high ratios of 
expansion, the evil of a short stroke is enormously in- 
creased ; but with all measures of expansion, the smaller 
the piston the better. The piston friction of an engine is 
perhaps independent of the length of stroke; but the 
friction of journals and bearings probably augments in the 
same proportion that the stroke is reduced. At the 
instant when the steam port first opens, the piston exerts 
no turning power whatever, and the crank must move to 
some distance from the centre before a point is reached at 
which the moment of the crank is sufficient to overcome 
the frictional resistance due to the pressures on the crank- 
pin and the crank-shaft bearings. Now, if two engines 
have strokes in the ratio of one to two, then it is evident 
that the piston areas may be as one to two, and thus the 
frictional resistance, being as the pressures, it is clear 
that the engine with the long stroke will have just one- 
half the frictional resistance to overcome that its fellow 
must deal with. All the strains are reduced in the same 
proportion. Indeed, the advantages to be secured by the 
adoption of long strokes are well known to all engineers 
who haye much experience at sea. The difficulty is to get 
them without enormously increasing the height of an 
engine. 

Vur solution of the problem we shall take an early oppor- 
tunity of placing before our readers. It involves somewhat 
radical alterations in design, but as it contemplates 
nothing that is not already well known, we see no reason 
to doubt that it will answer the intended purpose satis- 
factorily. It is certain, we think, that the drift of opinion 
muong sea-going engineers is in favour of single-cylinder 
engines for moderate powers, and it is fortunate that this 
type of engine renders it possible to use a stroke much 
longer than could conveniently be adopted with any double- 
cylinder engine. 


THE VICTORY PRINTING AND FOLDING 
MACHINE, 

As promised in our impression for February the 19th, we now 
present our readers with a double page illustration of this inte- 
restitg machine, made for the purpose of printing, folding, and 
binding at one operation the Christian Union, a periodical 
published in New York, 

We shall commence with the roll of paper A, which is about 
four miles in length by 43in. wide, resting upon brackets made 
so that the roll can be traversed endways to keep the travel of 
paper in position for receiving the impression. The paper in its 
course passes over two damping boxes B B inside of the frame, 
which damp both sides of the paper by means of a number of 
small brass jets fixed in copper pipes attached to the inside of 
each box, aud the latter are made sufficiently large to receive 
the waste water ; the paper now passes under a roller, round two 
copper cylinders C C, heated by means of steam, so that the water 
is thoroughly spread and soaked into the paper ; it continues 
under a swinging frame and roller D for the purpose of 
keeping it straight. KE E are paste boxes which lift and drop 
by means of levers and cams, so that the paper is only 
pasted at the parts required. F'F2 are impression cylinders. 
G'G* are type cylinders. The paper in passing between the 
type and impression cylinders F! and G?, is printed on one 
side ; it then passes under and round impression cylinders F! 
to F*; in passing between the type and impression cylinders F 9 
and G* it is printed on the other side. It then passes through 
rollers to the folding cylinders H'H2H3, on which it is folded, 
by means of knives and grippers in each cylinder ; it is cut by a 
knife fixed transversely in the cylinder, and shaped somewhat like a 
narrow saw, which is forced through the intervening web of 
paper into a groove in one of the cylinders, thereby cutting the 
first book from the web. It is impossible to. show this cutting 
and folding process clearly on a general drawing. It is then 
carried by means of tapes to the first cross folding knife I, which 
forces it between two rollers, and it is then carried to the second 
cross folding knife J, where it meets the back of the book from 
the small machine, and both are attached together and forced be- 
tween rollers and carried down a swinging frame K. This 
consists of a frame which swings backwards and forwards like a 
pendulum, the books travelling down between the tapes while 
the frame is going one way, and being thrown out during the 
return movement, falling like flakes on to the top of the 
accumulating heap on the table. The effect of this adjustment 
of speed is that the books as they fall from the machine are 
piled one over the other with the most perfect regularity, and all 
crushing or disorderly heaping together is avoided. Lisa counter 
for keeping a record of the number of books printed ; M driving 
shaft ; N stud wheel driven by pinion on driving shaft, with 
eccentrics attached to actuate the inking and distributing motions ; 
O upright spindle with levers giving traversing motion to small 
distributing rollers; PP rods and levers attached to doctor 
rollers and worked by means of cams at each end of the machine ; 
RR ink knives and boxes which are made to held a good supply of 
ink ; 8 shaft and bevel wheels driven from the centre folding 
cylinder, by which thesmall machine is worked for printing the book 
back. A! rollof paperfrom which the book back is printed; this paper 
passes over rollers down to type and impression cylinders B! and 
C? which print it on one side ; it then passes between the type 
and impression cylinders B? and C?, and is printed on the other 
side of the web; it is then carried by tapes to the cutting 
cylinders D D, where it is cut to the exact length ; it is next 
pasted down the centre by the paste box E, and carried by tapes to 
meet the body of the books and to receive the last fold as ex- 
plained above ; F intermediate driving spindle, by which means 
the small machine can be driven independently, and print other 
work if not wanted for the book cover. G,G ink boxes; H 
eccentrics giving motion to the distributing rollers; I, I ink 
cylinders ; K inking doctor rollers. 

The work performed by this machine consists of printing and 
delivering in a complete form about 6000 copies of the book per 
hour ; the small machine is used only once a month to print 
the cover, which is printed in red, while the large machine is 
used every week to print the body of the book, which is issued 
weekly without the cover. 








ALDERNEY BREAKWATER.—In of the damages so 
repeatedly done to this breakwater in bad weather, we understand 
that it is proposed to pepe < abandon further attempts at con- 
structing the outer arm of this work, 





LETTERS TO THE EDITOR, 
(Continued from page 198.) 


COMPOUND ENGINES, 

Sir,—Having served nearly two years with compound engines 
and surface condensers of the most approved type, a few lines a 
me relating to their behaviour may not be amiss even at this late 
date. In this remote part of the world, your issue of October 16th, 
1874, has not long come to hand. I have been much interested 
with the opinions advanced by your correspondent “ X.,” and quite 
agree with him in his remarks concerning the behaviour of the 
engines as shown by indicator diagrams, but I cannot, as he does, 
object to the plan of regarding the compound engine as one 
machine. If steam were passed through a half-dozen different 
cylinders, and made its exit from the sixth just when all its useful 
heat was exhausted, and this method proved itself the most econo- 
mical way of using steam, why I certainly think that one should 
be satisfied with the superior results obtained, and not throw over- 
board the principle because in some respects the working of the 
six engines betrayed weaknesses which we have been taught to 
regard as objectionable. If the friction of compound engines and 
simple engines of the same horse-power be the same, then that 
which consumes the fewest pounds of coal per indicated horse- 
power is the more pencinine At ss ol in spite of ‘‘ X’s.” expressed 
contempt for the stereotyped 1°5 lb. The performance of a ship at 
sea and the performance of the engines driving that ship are two 
totally different things. One hour a certain horse-power may give 
the ship a speed of eight knots; the next hour the same horse- 
power may only drive her one-half that speed, and so the engineer 
is compelled to study what is happening in the engine-room, and 
not whether the ship is making a successful passage or not. One 
cannot ignore the results obtained by dividing the coal by the horse- 
power. And now having said all I can in favour of compound 
engines, I must even now commence to abuse them, old friends 
though they be that have carried us successfully through several 
trying ordeals. 
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For any pair of engines to work smoothly, it is necessary tha 
each should do its fair share of the work of driving the ship. In 
simple engines each one has got its fair half, but in engines of the 
compound type the power exerted by the two engines is made up 
of two constantly varying powers, viz., the powers of the high anc 
low-pressure cylinders. To make matters worse, it happens that 
any deterioration of the vacuum of the condenser affects only the 
large cylinder or low-pressure engine, and this fact unhappily 
causes much misery, for let us suppose the vacuum to fall as oe 
as 20in. from say 24in., the height at which the designer calculated 
the gauge to stand when designing the engines with a view to equili- 
brium. The loss is felt by the low-pressure engine alone, and to 
maintain the same number of revolutions you are compelled to put 
much more work on the high-pressure one, and so destroy the 
balance of the engines, Some time ago I took an indicator diagram 
from the low-pressure engine, the vacuum gauge showing 20in. 
then gave a little common injection and raised the vacuum gauge 
to 22in., with the following results. The revolutions increased from 
81 to 86, and the indicated horse-power from 78 to 85, and the 
engines worked much more smoothly. This I consider one great 
weakness in the compound type. In simple engines by loss of 
vacuum you sustain “ of speed alone. In compound engines 
you sustain loss of speed cal regularity of working. Whilst on 
the subject of condensers, let me say that experience has proved to 
me that when working at slow speeds the air-pump of a surface 
condenser has not nearly sufficient work to do, and this in itself is, 
in my opinion, one cause of the irregularity often observed in the 
working of compound engines. The small quantity of steam con- 
densed each stroke is practically unfelt by an air-pump designed 
large enough to expel the water condensed from the steam used at 
full speed, plus the common injection water which may at times 
be used instead of the circulating water. As a cure for this I 
should advise the foot valves to be kept in perfect order, and the 
delivery valves allowed to get leaky, soas to admit a certain quan- 
tity of water back into the air-pump chamber both sides of the 
plunger. 

May I ask you to kindly insert the accompanying sketch, 
showing a method I use for comparing the work of the two engines ? 
With simple engines this is not needed, but in compound ones, 
where one is so dependent on the other, it is well to know exactly 
what each is driving at the same instant. A model could be made 
and a wheel geared into these two already shown as W. 

If, Sir, a diagram similar to this be made to the scale of the 
indicator diagram, all you need do is to take off the length of 
connecting rod with your compasses and apply it to the positions 
of your cranks, and where it will coincide on the at heric line, 
as A and A'; then erect a perpendicular or the indicator diagram, 
and you see exactly what is going on in both engines. 

I shall now trace the work of the steam through the high and 
low-pressure cylinders. It will be unnecessary for me to say 
more concerning the two sets of diagrams appended, than that 
they were taken by me a few days ago when the speed of the ship 
was seven knots, ten being her maximum speed. 

The cranks and the perpendicular lines on the indicator diagrams, 
representing the pistons, Figs, 2 and 3, show the positions of the 
engines. The crank shafts X and Y are one and the same, but are 
shown in this manner for the purpose of more clearly tracing the 
operations of both engines, as shown by the indicator diagrams. 
The arrows show the direction in which the shaft is revolving, the 
low-pressure engine being the leading one going ahead. In the 
diagram Fig. 2 the steam line of the up-stroke has been formed as 
far as E, by the piston travelling from right to left. In the diagram 
Fig. 3 the steam line of the down-stroke has been formed from A 
to B by the piston travelling from left to right. In this position 
it will be seen that the exhaust port is opening at E, Fig. 2, the 
cylinder being filled with steam of a pressure equal to the height 
of Eabove the atmospheric line. The steam from E, Fig. 2, now 
rushes into the low-pressure cylinder and makes its appearance 
known by the swelling of the steam line at B, Fig. 3. 

Owing, however, to the area of the low-pressure piston being 
about three times that of the high-pressure one, = the great 
velocity of the former at this point, and to the fact of the latter 
one being still travelling towards it near end of stroke the capa- 
city of the cylinder is increased so quickly (i.¢., the capacity for the 
newly released steam) that the sudden ission of steam at this 
moment is not in this particular case strikingly made manifest. 
And here let me remark that the swell of the steam line at B, Fig. 
3, could, I think, be reduced, to a vanishing point. by a greater 
difference being made in the diameters of the two cylinders. 








_ From B the piston still continues its downward course, exhaust- 
ing the steam bon the high-pressure cylinder, and producing a 
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partial vacuum in it. This action of the low-pressure piston on 
the high-pressure cylinder gives the latter a greater mean pressure 
than it would have were it to exhaust freely into the atmosphere. 
A greater mean pressure per square inch of piston area gives a 
greater indicated horse-power, and hence the small consumption of 
coal per indicated horse-power, which so much perplexes your corre- 
spondent ‘‘X.” A different arrangement of cranks which I intend 
to propose a little later on would still further add to the economy 
4 the high-pressure engine by making its exhaust line more per- 
ect. 

At C, Fig. 3, the steam port of the low-pressure cylinder is closed, 
and the steam expands pure and simple until exhausted. 

Now in obtaining the steam line from A to D, Fig. 3, the follow- 
ing queer operations take place. From A to B, the steam is used 
in a wire-drawing manner from a limited supply or reservoir, the 
reservoir being oftentimes only the capacity of the high-pressure 
cylinder. This steam would quickly be exhausted by the travel of 
the low-pressure piston, but for the fact of its being cut off by its 
own (the high-pressure) slide. Now, assuming there to be no lap on 
the exhaust side of high-pressure slide, it follows that the cushioning 
and exhausting on opposite sides of piston take place simultane- 
ously, and the released steam from E, Fig. 2, makes its appearance 
at B, Fig. 3, as a steam leak, just at the very moment it is needed. 
This steam, half wiredrawn and half expanding (I can explain the 
process no better), forces the piston on as far as C, when the steam 
port is closed and the steam expands in the proper sense of the 
word, Before leaving the indicator diagrams I should like to remark 
that the decrease of vacuum shown in the exhaust lines of Fig. 2, 
and observed in all high-pressure diagrams of compound engines, is 
caused by the closing of the steam ports of the low-pressure 
cylinder; for the steam in the high-pressure cylinder having no 
longer an escape, gets compressed for a time by the onward motion 
of the piston. For the same reason you can never work economi- 
cally nor regularly with your link raised or lowered as the case may 
be. Expansion by link is a failure. From the foregoing analysis, 
I am led to believe the low-pressure engine would be a more econo- 
mical one if the exhaust from the high-pressure cylinder were to 
take place just as the low-pressure piston arrived at the end of its 
stroke. This could be effected by altering the angle of the cranks 
from 90deg. to say 135deg.; but by making this alteration in 
favour of the low-pressure engine we must sacrifice the high one; 
for a reference to «a diagram showing the cranks at an 
angle of 135 deg. will prove that the steam ports of 
the low-pressure cylinder will close and refuse steam from the 
high one when its piston, not crank, has completed only a quarter 
of the stroke; that is to say, the high-pressure piston will com- 
a its exhaust steam for more than half the stroke, and this 
vecause it is unused. Hence we may expect a smaller horse-power 
developed in the high-pressure engine of a compound with the 
crank at 140 deg. than in one whose cranks are at 90 deg., although 
the total power of the two engines may in each case be the same. 
This excessive back pressure in the high-pressure cylinder when 
trying to benefit the low one, compels-me to seek refuge in a three- 
cylinder compound engine, as Fig. 4. In this diagram A is the 
high-pressure engine, and B and C the low-pressure ones. An angle 
of 90 deg. separates the two low-pressure cranks, and the remaining 
angle of 270 deg. is equally divided by the high pressure crank. 
Each engine cuts off steam a little over the half-stroke. For 
facility of explanation I intend to assume the steam to be cut off 
at half-stroke. The high-pressure engine A is now made to exhaust, 
and the steam rushes to the low-pressure engine C. Engine B has at 


L217 FRESSURE ENLINZ 








TAREE CYLINDER ENCINE 











thisinstant closed its steam ports, and all the exhaust steam from A is 
used by engine C until it arrives at the fixed point D, when its 
steam port closes, and engine B now receives the exhaust steam 
from A. Thus steam from A is continuously used until the half 
revolution is completed, that is, until engine B is at the fixed 
point D, and engine A at the fixed point E. Here it will be 
observed that engine B refuses any more steam, but only just 
about the time when it is necessary to commence to make a cushion 
for the high-pressure piston. At first sight it may appear as if 
the leading Canseaies engine © would get more than its fair 
half of steam, but be it noticed that when engine B is at the end 
of the stroke the high-pressure piston is returning, and pumping, 
as it were, its exhaust steam into cylinder B. 

If three engines, the cranks arranged in the way here represented, 
were used, I am of opinion that the indicator figures taken from 
each cylinder would be but little inferior to the best now obtained 
from a simple engine of the best type. I am further led to believe 
that both the high and low-pressure engines would develope more 
horse-power than the two-cylinder engine for which it has been 
substituted. 

It will be observed that if the cut-off is at half-stroke in each 
engine the position of the engines is now such as to prevent them 
receiving any steam, and the engines will not start ; but by making 
the cut-off of the two low-pressure engines a little later, this could 
be overcome, and an auxiliary slide fitted to each low-pressure 
engine would insure the starting of the engines from any point, 
even if the cut-off be allowed to remain at half stroke. 

Perhaps some of your readers can inform me whether a three- 
cylinder engine of the compound type with cranks arranged in this 
manner has ever been in use, and if there be any objection to it 
other than the extra space for the third engine, which will be after 
all but little, for the areas of the two low-pressure ones would equal 
the present one. My or BripcE, R.N. 

Nassau, New Brunswick, February, 1875. 





Sir,—I wish to draw your attention to some statements made 
by your correspondents who have lately written in your columns 
on the rival marine engines, One says trials in the navy are honest, 
in the merchant service mostly dishonest, that sea-going engineers 
are unable to conduct trials, &c., and that a trial with short-stroke 
engines and low boilers, running for a trial of six hours with hand- 
picked coals, and with a large staff in attendance, is a very diffe- 
rent thing from mercantile practice. 

With us in the merchant service the vessels are rarely at their 
proper draught or trim, our coals 1 a in wholesale, we have to 
take them as they come good and 





common condensing engines, 30 Ib. to 40 lb. pressure, are found 
sound and good, the boilers tight, clean, and as economical as ever; 
while many of our compounds in two or three years are much 
shaken, boilers leaky, and the pressure and speed of ship reduced. 
Then enginesand boilers have to undergo expensive overhauls, and we 
have besides frequent breakdowns; for example, one ship in 
eighteen months had three new high-pressure cylinders ; another 
had three pairs of high and low-pressure cylinders; another 
ground away the high-pressure valve on the passage out, and had 
to get a new oneat an enormous expense and delay to bring her 
home. Often high-pressure boilers give way on the first voyage, 
and detain the ship at a loss of from £50 to £100 per day. Then 
the bills are frightful, when we have to pay 2s, 6d. a piece for ferules, 
and require 400 or 500, and other work at the same rate. I have 
seen a ship arrive after a voyage with 30 per cent. of the tubes 
stopped, 80 per cent. of them leaky at the backs, not to speak of 
the chopped-up hay and stray, bran, horse dung, Xc., that are 
sometimes put into boilers to enable ships to steam to port. Time 
would fail to tell of broken pistons, cylinder covers, piston rods, 
burst cylinder, steam and feed pipes, failures of superheaters and 
safety valves, condensers, &c. No doubt many accidents are never re- 
ported. I believe the percentage of steamers lost is greater since com- 
— engines were introduced, although the ships are generally 
setter built, and safer in bad weather on account of their flush decks. 

sreakdowns have increased at least 50 per cent. since the intro- 
duction of the compound engine. The only opinion we can form 


by some of the American engineers, who are showing that com 
pound engines can be beaten, both in . — and economy, by the 
single long-stroke cut-off engines, whic 


longer. 
It is an insane idea to say the land is the place to test marine 


their sea legs, practical judgments and power to deal with facts of 
quite a different order to anything with which they are acquainted. 
How about leaky piston valves, leaky condensers, and how about 
the qualities of the oil, and condition of the bearings, how about 
priming, Xc.? 

My experience leads me to aftirm that the element of wear and 
leakage in the majority of compound engines and boilers used for 
mercantile purposes is not only much against economy, but the 
tear and wear in ten years will cost more money than will balance 
any saving in fuel. For safety and comfort there is no comparison. 
The liability to racing of compound engines is very much against 
them, and injurious to the hull of the ship. 

To my mind the fashion in engines will change the moment 
some person sets up a satisfactory single long-stroke cut-off con 
densing engine. 

What is wanted for the merchant service is simplicity and 
accessibility of parts, less liability to injury from excessive heat; 
attention to boiler construction; proper means of preventing loss 
of heat from radiation and conduction, and plenty of grate and heat 
ing surface. Ships should be properly constructed to keep the 
sea from washing away skylights, companions, ventilators, Xc., and 
means should be at hand to close the openings should they be 
damaged ; good engines and independent bilge pumps, and easy 
access to bilge boxes and pipes, in case of leakage, are also essential. 

When allshipowners attend to these things, as some of them 
already do, we shall no more hear ef ships foundering at sea. 

An Ex CuNARD ENGINEER. 


WHEEL TIRES, 
Sir, —As wheel tires are now attracting so much attention, will 
you allow me space to describe a railway wheel of my invention in 
I claim the | 


your columns? The drawing will explain itself, 
following advantages for this 
wheel : 

(1) The continuous fastening 
of the wheel centre C to the 
tire F, which is effected by 
means of a solid wrought iron 
ring with six spokes cast in the 
nave B. But in lieu of thisa 
wrought iron disc, hooking on 
to the internal flange of the 
tire F, may be used. By the 
above means rivets passing 
through the tire are dispensed 
with. 

(2) By using the double wood 
dises H H, one on each side of 
the wheel centre C, and placing 
them at an angle on the nave B, 
which is accurately turned to a 
suitable cone on each side; 
thus, in case of the disc or tire 
becoming slack, they may readily 
be made tight by screwing the 


from such facts, if we are reasonable, is that moved and acted upon | 
| required to put the town in its present position if all the defects 
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After seven or eight years of constant running some of our | 
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(2) That no credit has been given for the saving, exceeding ten 
a per head per day, in the supply to 220,000 persons, which 
1as been utilised in giving constant service to those persons, 

(3) That no allowance has been made for the extra supply of one 
hour per day, exceeding in amount 1°25 of a gallon per head per 
day to 390,865 persons. 

(4) That the water saved and supplied for domestic and sanitary 
purposes to 31,678 new consumers has been entirely omitted. 

(5) That the 227 million gallons per annum saved and supplied 
by meter to additional manufacturers has been left out of con- 
sideration. 

You may be perfectly right in supposing that ‘‘ at the end of 
five years from the commencement of operations a further outlay 
will be required for the district just taken in hand,” or rather, 
that an annual expenditure will be necessary to maintain the 
reduced consumption; the fact being that such a permanent outlay 
has been necessary at all times in order to prevent the increase of 
waste from new defects, but that outlay is not increased by the 
fact that a diminution of the total waste has been effected. 

A large reduction in the total consumption is not desired and 
will not be attempted until constant service is made universal, 

The present savings are applied to the supply of new consumers 

domestic and manufacturing-—-to sanitary purposes, to the 
restoration of constant service, and to the increase of the duration 
of supply to the remaining population ; and these desirable objects 
are, so far as possible, attained without increasing the total supply. 
It is obvious, therefore, that the saving actually effected since 1871 
is equal to the additional quantity of water which would have been 


| of that year still existed, and that the additional water, if any, in 


1 are cheaper, lighter, and | 
less costly to run, and can be kept up in their working parts much | 


| 


engines. They might as well say the sea is the place to test loco 
motives. Knights and professors are the men to conduct 
trials? Perhaps so; but such men, however learned, would require | 


store is no criterion of the quantity saved and applied to useful 
purposes, 

In considering questions relating to waste of water it is most 
important to bear in mind the distinction between the degree of 
facility for discovering waste given by any particular system and 
the methods adopted for preventing that waste when discovered. 

It will be generally conceded that when a particular cause of 
waste has been detected that cause should be removed. This 
being granted, the problem remains to discover the individual 
sources of waste at the least cost and with the least degree of 
annoyance to householders. 

Without doubt this problem has received far less attention than 
that of preventing waste when once discovered, and to the study of 
it the results obtained in Liverpool are mainly due. 

GEORGE F, Deacon, 
Liverpool-oftice, Borough and Water Engineer of Liverpool. 
3, Storey’s Gate, Westminster, 8. W. 
13th March, 1875. 

[We are not at all surpris< 

view as to the cost of saving 183 million gallons per 


doat Mr. Deacon’s objection to our 
innum, but 


for the reasons given in the article referred to, we must still 
retain our opinion, The remainder of Mr. Deacon's objections are 
all answered by the fact that the consumption per head per day i 
the same as before the waste water system was introduced, and by 
stating the result in this form all increase of population, hours of 





supply, &c., is providea for. The figures given in the second and 
third paragraphs of Mr. Deacon's letter cannot be ascertained from 
his published reports, Ep. E ] 


PERMANENT WAY, 


S1r,—Referring to ‘* Omega’s” letter and sketch of permanent 
way chair, Lam glu to be able to inform him tl sume idea 
occurred to me about six years ago, and [ had several mewle and used 
them on different lengths of the road under my charge, but always 
found one bolt or more broken in each chair, until I had some with 


a short lip or lug cast between the second spike and the rail, 
After this I found no difficulty, and they stood their work remark 
ably well; but I used two bolts instead of forks. Upon resigning 








six bolts I, which pass through 
the rings K K, and thus cause 
the wood discs to approach each 
other, and which will give the 
necessary expansion. 

(3) When new tires are re- 
quired they can be readily 
applied by taking out the six 
bolts I and the wood discs H H. 
A new tire can then be put on 
without the use of any fire or 
shrinking, and when the wood 
discs and bolts are replaced the 
wheel is fit for service. 

(4) The tires of wheels made 
on this principle are less liable 
to fly or break, from the fact of 
their being put together cold, 
thus dispensing with the usual 
plan of heating and shrinking 
the tires on the skeletons, which 
is one great cause of their 
breaking. Also, in the event 
of a tire breaking, it cannot leave the skeleton, on account of the 
continuous hooked fastening E G. 

(5) The tires of these wheels can be run thinner than any other 
section used for wood wheels, as shown by dotted lines, and with- | 
out any danger of breaking. WM, STABLEFORD, | 
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WASTE-WATER PREVENTION, 

S1r,—It is not my desire to enter into a discussion as to the 
merits of the system pursued in Liverpool for the prevention of 
waste, but I shall be glad if you will permit me to point out a 
somewhat important, though I am sure unintentional, error in the 
conclusion drawn in your leader of yesterday’s date, from returns 
recently made in connection with the Liverpool water supply. 

In the article in question you state that the total cost of the 
water saved is about 94d. per 1000 gallons. On arriving at such a 
conclusion I can well imagine your surprise that satisfaction with 
the results should be evinced. 

The fact is that, using the same figures which you quote, I find 
the cost to have been less than the hundredth part of 94d. per 
1000 gallons, or about 0°09 of a penny. 

The difference is easily accounted for when it is considered— 

(1) That, in comparing the expenditure with the saving, the | 
total cost of plant, &c., has, in the article in question, been used | 
instead of the interest at 44 per cent, upon that cost added to the | 
depreciation. 








| and an elastic washer between the cottar and fish-plate. 





my appointment I had them taken up, replacing them with the 
ordinary fish-plate and chair, but I had them in work twelve months 
under rather severe traffic. I also tried with good results a method 
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ef fish-plating in which was used a cottared bolt, not a nut on it, 


This I was 


surprised to find lasted ten ordinary screwed bolts, and gave much 
less trouble to the ganger when taking his daily morning walk. ; 
Cardiff, March 2nd. J. DARLINGTON, 








PERMANENT WAY. 
Srr,—In your article on permanent way, February 12th, mention 
is made of the compound rail, Meakin’s patent, adopted by the late 
Mr, Peter Ashcroft, on the South-Eastern Railway. It is there 
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stated ‘‘that for a considerable weight of metal the whole vertical 
stiffness of the road is small.” We submit that the stiffness of this 
rail, which is almost uniform throughout its length, is considerably 
greater than that of ordinary rails, weight for weight, at their 
joints. The standard of comparison should be based upon the 
weakest part of the rails, which is their joints. B. ann V. 


P.S.—It was stated by the late Mr. Aschcroft that the rail 
referred to was the best he had ever laid down, 
London, March 2nd. 


BALANCED VALVES IN LOCOMOTIVES, 


Str,—I have read your article on the above subject—in your 
issue of Feb. 12th—-with much interest. The device described by 
Mr. Jackman---of which you say, ‘It is not very easy to see why 
this groove gave good results, and we must rest content with Mr. 
Jackman’s verdict ”’—seems very similar to one which has, I believe, 
been largely used on the Midland Railway, and which I have 
myself ps: Mr with very satisfactory results. The whole of the 
valve face is «drilled all over with small holes about jin. deep, and 
so arranged that each succeeding row overlaps the spaces between 


the holes in the Kai in 
C) ¢ HoLes oriLEO| front. For a cylinder from 
LPR x” veep | ‘in. to 12in. diameter these 
COOCOCUtD holes are gin. diameter ; for 
SS aKeke, any larger size use Sin. holes. 
At the sides of the valve drill 
holes -similarly overlapping 
right through to the back, 
and about half the diameter 
of the larger holes. These 
holes are of course uncovered 
as the valve passes over the 
ports, and become filled with 
steam more or less greasy and 
wet. This keeps the en- 
| tire valve face thoroughly 
lubricated, so that it can 
never work «dry, metal on metal. It is of course a much 
simpler job to drill these holes than to plane out grooves 
with a dead end to them. Correctly speaking, it is not a 
balanced valve but a lubricating valve. A friend supplies me with 
the following facts which occurred in his practice. The engine in 
question was a condensing beam engine, worked by a large slide 
valve, nearly 2ft. in area. To start the engine that valve had to 
be handed, which was about the utmost that a strong man could 
lo when the pressure of steam was on the back. The valve was 
removed, drilled all over as described, and replaced. It was found 
that it could then be handed with the greatest ease. I believe that 
this plan, which has been in use for some years, is protected by no 
patent, though, as I see from your patent list, a patent was taken 
out for it a few weeks ago. W. S. HAL. 
Abbey Engine Works, Nuneaton, March, 1875, 
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THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 

300 Improvements in machinery or apparatus employed in Fixisning 
Wootten Fanrics, George Fox and John Henry Fox, Carlinghow, 
Batley, Yorkshire.—27th Janvary, 1875. 

6s”, An improvement in Laptes’ Dress Susrenpeérs, Henry George Avery, 
Clifton-road, Downes Park-road, Hackney, London.--18th February, 
1875. 

618. A new or improved Evastic Srring Hook or Fastentne adapted for 
the traces of horses, couplings of railway carriages, and other useful 
purposes, Charles Frederick Schwanck, City of London. 

#22. Improvements in the manufacture or production of Gas for illuni- 
nating or heating purposes, and for actuating gas engines, Robert Speir, 
Greenock, Renfrewshire, N.B., and John Mather, Gateshead-on-Tyne, 
Durham. . 

24. Inprovements in Frame Saws, Edward Newton, Warwick-plice, 
West Drayton, Middlesex. 

628. Improved means and apparatus for Economisina Fue. and Gexera- 
mxG Hearin Stream Borers, Thomas Ryburn Buchanan, All Souls’ 
College, Oxford. —A communication from Henry Alexander Studwell, 
Brooklyn, New York, U.S. 

0. Improvements in Broye.es, George Albert Rood and Barnard Hallet, 
Bridport, Dorsetshire. 

631. Tnprovements in Serr-acting Tempies FoR Looms, Edward Wolsten- 
croft, Blakeley, Manchester. 

632. A Seve-acting Raiway Brake, Samuel Caswell, Euston-square, 
London. 

634. Lmprovements in SewmG Macuixes, James Henry Smith, Albion 
Works, Lansdowne-road, London-fields, London, 

636, Improvements in Corrace and other Urricut Pranororres, George 
Roberts and Alfred Roberts, Birmingham. 

638. Improvements in Grate Bars for Furnaces or Fireviaces, Horatio 
Walter [bbotson, Sheftield.— A communication from Thomas Holt, 
Trieste, Austria, 20 February, 875. 

640. A new or improved machine for Drawinc Carp Pins, Samuel Wor- 
rall, Dundee, Forfarshire, N.B. 

42 Improvements in Compressinc Yarn, William Cox, Lochee, Forfar- 
shire, N.B. 

644. Improvements in the manufacture of Tis and Terne PLatr, John 
Thomas, Penclawdd, Glumorganshire, and Thomas Terrall, Penarth, 
Glamorganshire 

ti6. Limprovements in the Construction of Torrepors and in the means 
und method of towing and guiding the same, John O'Connell Cave, 
Weston-super-Mare, Somersetshire. 

(48. Luprovements in machinery for Prerartinc and ComainG Woo or 
ether fibrous substances, Moses Bottomley Wyrill, Shelf Mills, Halifax, 
Yorkshire. 

50. Improvements in machinery for Drawine or Turninc Up and 
STRAIGHTENING PARAGON Wire, James Fairbrother, Sheffield. 

652. Improved means of Preserving Raw or Cooked Meat, and other 
raw or fresh or prepared provisions, Perey Oldfield Francis, Nine Elms 
Wharf, Bridge Foot, Vauxhall, Surrey.—22rd February, 1875. 

654. Improvements in the Treatment of Pear and in the machinery for 
that purpose, William Morgan-Brown, Southampton-buildings, London. 

A communication from Felix Réné Verdier, Rue Gaillon, Paris, 
France. 

656. Improvements in the manufacture of TorLer Soap, William Alexander 
Lyttle, Grove, Hammersmith, Middlesex. 

658. Improvements in the construction of apparatus used for the Con- 
CENTRATION of Sutpnurie and other Acips, and for other similar pur- 
poses, Edmund Peel Potter, Little Lever, Bolton, Lancashire. 

660. Improvements in apparatus for ArracHinc Main Cocks, VALVES, 
PLuGs, or ether connections, to service pipes for water when under 
pressure, George Bates, Lewes, Sussex. 

ti62. Improvements in SiGNaLLinG or working signals on railways, and in 
the means or apparatus employed therein, William Robert Sykes, 
Nunhead, Surrey. 

664. Improvements in the manufacture of MeraLiic Hanpies for tea and 
coffee pots, jugs, and other vessels and articles, William Garfield, Bir- 
mingham, 

666, Improvements in the Construction and ORNAMENTATION Of METALLIC 
BepsTEeAbDs and Cors, James Atkins, Birmingham, 

tié8. Improved means and appliances for the Propuction of Liautina and 
Hearixo Gas from air and spirituous vapour combined, Mathias 
Neuhaus, Surry-chambers, Strand, London. 

669. gna in Fire-Licurers, John Pinchbeck, Salisbury-street, 
Strand, London 

670. Improvements in Nuts and Wasuers, William Myles, Mullin's 
Hotel, Cheapside, London. —Partly a communication from Charles Lever, 
Toronto, Canada,——23rd February, 1875. 

672. Certain improvements in the Construction of Wispow FRAMES and 
in the hanging of window sashes, Charles Mansfield Lloyd, Mornington- 
crescent, London. 

674. Improvements in Compressina Enoines such as are used for com- 
pressing air for working coal-cutting machines, and in the cutters of 
such machines, John Alexander, Gartsherrie Lronworks, Lanarkshire, 
N.B. 

















676. Improvements in Brakes for Ratway Tratys, and in apparatus for 
working the same, Jolin Imray, Southampton-bnildings, Chancery- 
lane, London.--A communication from Jacob Heberlein, Munich, 
Bavaria, 

673. lmprovyements in Stop Vatves, Frank Wirth, Frankfort-on-the- 
Meine, Germany.—A Jcomiunication from William Knaust, Vienna, 
Austria, 





680. ny ty ory in apparatus for GENERATING STEAM or VAPOUR, Mat- 
thew Piers Watt Boulton, Tew Park, Oxfordshire. 

682. An improved Fire and Damp-resisTiInG RecepTacce for the storage 
and carriage of explosive compounds and articles of value, William 
Henry Chambers, Edinburgh, N. 

684. Improvements in the construction of the BALANCING APPARATUS or 
ImiTaTION TELEGRAPH LINE or cable to be used in duplex or other tele- 
graphy, also of electric condensers and resistances, Herbert Arnaud 
Taylor, Pope’s Head-alley, Cornhill, London, and Alexander Muirhead, 
Camden-road, London. 

686. Improvements in the Propuction of Sotus.e PHospHates of Live, 
John Thomas Way, Russell-road, Kensington, London.—24th February, 
1875. 

692. Improvements in Packisc Hops, and in the means or apparatus 
employed therefor, Joseph Tebbs, Leeds. 

694. Improvements in apparatus for ConpDENSING STEAM or VarourR, Mat- 
thew Piers Watt Boulton, Tew Park, Oxfordshire. 

696. Improvements in Meters for MeasurinG Liquips, Joseph Quick, 
oe. and James William Restler, Great George-street, Westminster, 
London. 

698. Improvements in apparatus for Hancine, OrpEeNrneG, CLOSING, ane 
SecuRING SLipInG Winpow SasuHes, Suvutrers, and Doors, Frederick 
Cole, Victoria Park-road, South Hackney, London. 

702. Improvements in machinery or apparatus for Currinc, Dresstnc, 
PLANING, TURNING, and SHapinG Stone, John Dickinson Brunton, 
Leighton-crescent, Kentish Town, London. 

704. Improvements in the TREATMENT of ALUNITE, or of natural products 
containing the same, so as to obtain aluminous compounds therefrom, 
Jobn Henry Johnson, Lincoln's-inn-fields, London.—A communication 
from La Société Financitre de Paris, Paris, France.—25th February, 
1875. 

706. Improvements in the method of and in appliances for PropeLiinG 
Canoes and Row-Boats, Edward Land, Manchester. 

707. Improved apparatus for ExtarGine and Repucinc Destons, PRINTS, 
and other delineations, Alexander Melville Clark, Chancery-lane, 
London. A communication from Victor Guérin, Paris. 

708. Dresstnc and Dryrinc Corn and Seeps of all kinds with self-feeding 
appliances, John Sainty, Wisbeach St. Peters, Cambridgeshire. 

709. Improvements in STeaM or Hanp CircuLar Saw and Banp Saw 
Bencues or Macuiyes, Frederick William Reynolds, Southwark-street, 
Southwark, Surrey. 

710. Improvements in Sewinc Macuines, James Warwick, Manchester. 

711. Improvements in machinery or apparatus for DistripuTine ARTIFI- 
craL: Masures, also applicable for other purposes, David Jacob, Mary- 
borough, Queen's County, Lreland. 

712. A new or improved apparatus or garment for Preservinc Lire at 
Sera, James Tulloch Goudie, Glasgow, N.B 

713. Improvements in apparatus and processes for the Treatment of 
AvuriFerous and other Ores and MeraLiic Compounbs, Desmond Gerald 
Fitzgerald, Brixton, Surrey. 

714. Improvements in Coprer PLates for Pristine in Inks or CoLouRs 
and for ornamental purposes, Joseph Brown, Chelsea, London. 

715. Improvements in the mode and means of Generatine and Iy- 
FLAMING Gasgous Vaprours in Lamps or other apparatus containing 
petroleum, spirit, or other hydrocarbon fluid or highly volatile oils, 
Sanders Trotman, Stowmarket, Suffolk. 

716. Improvements in Rotter Skates, John Romanes, Worthing, 
Sussex. 

717. Improvements in Natis to be employed in the manufacture of boots 
and shoes, and an improved instrument to be employed to pierce the 
holes for such nails, Eugéne Derigny, Mortimer-street, Cavendish- 
square, London, and Edouard TaLton, Oxford-street, London. 

718. Improvements in the manufacture of ArtiIFicIAL LEATHER or CLOTH, 
George Emanuel Block ylebone-road, Baker-street, London. 

720. Improvements in SpinninG Muves or machinery for spinning cotton 
or other fibrous substances, Samuel Catlow, Blackburn, and Robert 
Parkinson, Colne, Lancashire. 

. An improved Gas Stove, Léon Vander Kelen, Brussels, Belgium. 

Improvements in machinery for WorkiNnG and LoapinG Coat, Wil- 
iain Firth, Burley Wood, Leeds, 

728 Animproved method of and apparatus for SimuLTANEousLy Dtsty- 
FECTING, deodorising, disintegrating, and desiccating animal and vege- 
table matter for fertilising purposes, John Cox, Great Grimsby, Lin- 
colnshire.—26th February, 1875. 

724. Improvements in apparatus tor Onrarsrna Motive Power from 
Fivips, and also for raising or forcing fluids, Osborne Reynolds, Owen's 
College, Manchester. 

725. Improvements in WinpING or SvootmnG Tareaps or YARNS, and in 
the machinery employed therefor, Henry Shanks, Glasgow, N.B. 

726. Improvements in Dissotvina Gums, Walter Francis Pitchford, 
Belsize-square, London, 

728. Improvements in Bankers’ Ciegves or Drarts, also applicable to 
other cheques, tallies, tickets, and labels, Alfred Cooper, Kingsley- 
street, Battersea, Surrey. 

729. Improvements in Axes for RatrLway Wacons, to be called the Vig- 
lino axles, William Morgan-Brown, Southampton-buildings, London. — 
A — from Jacques Viglino and Jacques Donna, Turin, 
Italy. 

730. Tecgvovenente in apparatus to be applied to windows, doors, walls, 
and roofs, for VenriLatinc Rooms and Buripines, John Currall, Bir- 
mingham. 

731. Improved means for DiscHaraine CALcrINeD Ores from the Furnace, 
or crushed ores from other sources, and for washing and separating such 
ores, John Hall, Chacewater, Cornwall. 

732. Sundry improvements in apparatus for Removine Smut from WHeat 
and for the better cleaning of wheat and other grains, Pieter Van 
Gelder, Litherland, Lancashire. 

733. Improvements in MARINE and other Srram Bor.ers, Robert Stocks 
Walker, Gresham House, London,—27th February, 1875. 

734. Improved apparatus for Faciuiratixa the loxrrion of Gas in the 
Lames of RaiLway Carriaces, Austin Chambers, Marylebone-road, 
London. 

735. Improvements in instruments for Arrixinc Postage and other Ap- 
HESIVE Stamps and Lanevs, Sidney Grafton, Regent-place, Birming- 
ham. 

736. Improvements in Rai.way Cuarrs, and in the method of and means 
for securing the rails within such chairs, John Chatterton, Glossop, 
Derbyshire. 

737. Improvements in Exastic and other Packrxes for Pistons and 
Piston-kops of steam engines, pumps, rams, and other similar purposes, 
John Edward Keirby, Swinton, Lancashire. 

738. Certain improvements in machinery for CarpInG Corron and other 
fibrous substances, John Henry Kenyon and James Kenyon, Blackburn, 
Lancashire. 

739. An improvement in the manufacture of Arrirician Fuve., John 
Morgan Richards, Southampton-row, London.—A communication from 
Daniel F, Packer, Mystic River, Connecticut, U.S. 

740. Improvements in Looms for Weravine, Benjamin Shaw, Thomas 
Crabtree, and William Woodhead, Huddersfield, Yorkshire. 

741. Improvements in or —- to PIANOFORTES, ORGANS, and Har- 
montums, James Ellis, Bradford, Yorkshire. 

742. Improvements in the manufacture of CapsuLes for enclosing medi- 
caments and other substances, and in the apparatus employed therein, 
John Henry Johnson, Lincoln’s-inn-fields, London.—A communication 
from Rudolf Tastz, Moscow, Russia. 

743. Improvements in machinery for Curtine or Carvine in wood, ivory, 
stone, and other materials, Sebastien Notton, Chancery-lane, London. 

744. Improvements in Arr and Gas Enaines or Motors, John Farmerley 
Dickson, Leicester. 

745. Improvements in and additions to INVALID BepsTeaps, Robert Hope 
Alston Hunter, Malvern-road, Dalston, London. 

746. Improvements in the manufacture of CuroMates of Porasu and 
Sopa and their bichromates, John White, Fleet-street, London. 

748. Improvements in Furniture Castors, Edmund Edwards, South- 
ampton-buildings, Chancery-lane, London.— A communication from 
John Crisp, New York, U.S. 

749. Improvements in Boxes for containing tooth powder and other such 
like powders, William Henry Harrison, Oxendon House, Oxendon, 
Northamptonshire. 

750. A ComBIneD MULE and Saute SPINDLE, Joel H. Le Moyne, Boston, 
Suffolk, Massachusetts, U.8.—1lst March, 1875. 

753. Improvements in Raitway Brakes, Adam Burdess, Coventry, War- 
wickshire. 

755. Improvements in Jorn1no Up or Connectine TocretuEr the Enps of 
Raitway Rais, Henry Smith, Henrietta-street, Covent - garden, 
London, and John Coope Haddan, Treherne-road, Brixton, Surrey. 
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Invention Protected for Six Months on the Deposit of 
Complete Specifications. 
812. Improvements in Pumps, Alexander Melville Clarke, Chancery-lane, 
London.—A communication from George Gunther Hartwick, Jersey, 
Hudson County, New Jersey, and Herman Geyer, New York, U.S. 


Patents on which the Stamp Duty of £50 has been Paid. 

742. Sewacr and Irrication, John Bailey Denton, Whitehall-place, 
Lendon, and Rogers Field, Cannon-row, Westminster.—11th March, 
1872. 

774. "ARTIFICIAL Manures, William John Lockyer, Bristol.—14th March, 
1872 


372. 
761. Heatine Water for WarMING Conservatories, &c., Samuel Deards, 





Harlow, Essex.—13th March, 1872, 





931. Furnaces, Thomas Russell Crampton, Great George-street, West- 
minster.—28th March, 1872. 

768. Gases for Heatinea, &c,, Thomas James Smith, Fleet-street, London. 
—l4th March, 1872. 

795. Fixina Rotiers on to the AxLes of Wrinaine, &c., Macnines, Wil- 
liam Edward Thomas and Edward Taylor, Salford, Lancashire.—15th 
Murch, 1872. 

775. Boots and Suoes, William Palliser, Cromwell-place, South Kensing- 
ton, London.—l4th March, 1872. 

801. Iron and Steet, Frederick William Gerhard, Wolverhampton, Staf- 
fordshire and James Light, Bradley,—16th Murch, 1872. 

830. Ratsina, &c., Boats, William Robert Lake, Southampton-buildings, 
London.—19th March, 1872. 

962. Propucinc ParrerNs or Figures upon Textite Farrics, William 
Robert Lake, Southampton-buildings, London.—1st April, 1872. 





Patents on which the Stamp Duty of £100 has been Paid. 


876. Harness, Sappies, and HaRNEss Paps, John Clay, Yardley, Worces- 
tershire.—l4th March, 1868. 

864. Sprinnina Worstep, &c., Henry Kershaw, Laister Dyke, Bradford, 
Yorkshire.—18th March, 188. 

939. TREATING INDIA-RUBBER, &c., William Hooper, Mitcham, Surrey.— 
19th March, 1868. 


Notices of Intention to Proceed with Patents. 


$793. Evecrric Pornt Inprcator Arparatus for Raitways, William 
Bevan, Newton, Cardiff.—3rd November, 1874. 

3801. CoaTING STEAM BoILers, James Stone, Gray’s-inn-road, London. 

3808. Wasuino CLorues, &c., Thomas Hawksworth and Joseph Chaffer, 
Thornclifte.—-A communication from John Eaton. 

3809. Scorcu Bonnets, &c., Joseph Tilley, Leicester.—4th November, 1874. 

3814. OpenING Oysters, &c., Edwin Powley Alexander, Southampton- 
buildings, London.— A communication from Eugene Louis Alfred 
Ménier. 

3819. Parer-puLr, Jean Prosper Labrousse, Saint Junien, Haute Vienne, 
France. 

3826. Printinc Macuines, &c., Edward Edwards Colley, West-end, Dod- 
dington-grove, Kennington Park, Surrey.—5th November, 1874. 

3827. Dryinc Wurrt Leap, &c., EVAPORATING CHEMICAL and other LiquDs, 
&c,, Alexander Perry, Bromley-by-Bow. 

3828. Harts, Frederick William Paul, Birmingham. 

$837. GUARDING AGAINST the ABsENCE of WuHeat, &c., from MILLSTONES 
when at Work, Frederick Render, Manchester. 

$839. Srkam Tram-cars, Edward Perrett, Abingdon-street, Westminster. 

ith November, 1874. 

3843. Gas, Robert Mudge Marchant, Kirby-street, Hatton-garden, London. 

3846. Packie and Distrinutine Flour for Usr, James Amos, Ashford. 

3847. ANNEALING Pots, BoX Es, STANDs, and Retorts, John Walter Morgan, 
Garth Works, Cardiff.—7th Noceuwher, 1874. 

3860. ConstrUcTION OF RuppERs, John Edimund Commerell, Alverbank, 
Alverstoke. —10th November, 1874. 

3883. Stipe Vacves for ReciprocatinG ENcines, Peter Brotherhood, Lad- 
brooke-gardens, Notting-hill, London. 

3888. Prorecrors for the Borrow of Lapirs’ Dresses, George Norwood 
and Frank Melvin Cutler, Islington, Liverpool.-—A communication from 
Charles Murphy.—l1th Noermber, UTA. 

8905, SmoorHine TRons, &e., James Paris, West Bromwich. 

3006. TAKING-orr APPARATUS from PApeR-RULING MACHINES, James Dunn, 
Hanson-court, New Cannon-strect, Manchester.— 12th November, 1874, 
3026. ARTIFICIAL Strong, Frederick Ransome, Rushmere Lodge, Lower 

Norwood,—13th November, S74. 

3928, INsTRUME for MreasurinG Frivips, William Richards, Burton- 
road, Brixton-road, Surrey. 

Iron and Sree, John Cameron, Tondu, Bridgend.-—-l4th November, 
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080, BREECH-LOADING Fire-arms, Jasper Henry Selwyn, Gloucester- 
crescent, Hyde Park, London... —20fh Novewber, 1874. 

4027. Gas Stoves, William Harrold, West Bromwich. 

4037. Acetate of Sopa, Henry Bollman Condy, Battersea, Surrey.—24th 
November, 1874. 

4052. Ironinc Artictes of Weantne Apvarer, &., Henry Edward New- 
ton, Chancery-lane, London,.—A communication from Thomas Shires 
Wiles and Alonzo Pelton Adams.—25th November, 1874. 

4072. ScREW Prorecvens for Sues, &c., William George Rothwell, Liver- 








wo, 

405, Ececrric Tececrarus, James Anderson and William Henry Ash, 
Old Broad-street, London.-—27th Norember, 1874. 

4184. Wurets for Tramway Carriaces, Robert Hadfield, Attercliffe, 

Sheftield.—5th December, US74. 

H ReGuLatine the Pressure of Steam, &c., William Lloyd Wise, 
Chandos-chambers, Adelphi, London, —A communication from Alphonse 
Coignet. - 15th December, S74. 

4391, SreaM Enarnes, Levi Alfred Wainman «nd Edwin Jeffrey Holmes, 
Leeds.—21st December, 1874. 

27.. PREVENTING AccrpENTS on RatLways, William Peacock Savage, Wood 
Hall, Hilgay, Downham.—23rd Janvary, 1875. 

Morive-POoWER Enaines, &e., Edward Cory, Cardiff. —25th January, 











347. Tattors’ Pressinc or TRoNiNG Macuines, Francis Zysel, Bernard- 
street, Commercial-road, London, and Joseph Warschawsky, Princes- 
street, Spitalfields, London. - 20th Janvary, S75. ; 

396. Jornts or CovurLines for Pires or Tunes, James Atherton, Euston- 
road, London, 

401. Prerarine Corroy, &c., James Tomlinson, Rochdale. 

{LATING and INpIcaTiNG the Lever of Warer in SteaM BorLers, 

arlow, Manchester.—A communication from 
John Frank Stratton.—3rd February, 1875. 

444. Nut BLanks, George Halley, Louvroil (Nord), France.—5th February, 

1875. 

470. Kxrrrinc Macutyes, John Harris Cooper, Rotherby, Thomas Alfred 
William Clarke, Leicester, and Edwin Corah, Leicester.—8th February, 
1875. 

505. PorTABLE CRANES, Wilhelm Georg Brunner, Gracechurch-street, 
London.—A communication from Messrs. Schnabel and Henning.— 
llth February, 1875. 

546. WHEELS for PERAMBULATORS, &c., Edward Shaw, Manchester.—15th 
February, 1875. 

559. TRANSFER or CONVEYANCE of Grain, &c., William Goodwin, Liver- 
wool. 

sub Upnorstery, &c., George Dixon, York, John Maddox, Edward 
Gardner, and Thomas Hughes, Bethnal-green, London.—16th February, 
1875. 

610. SIGNALLING on Rattway Trays, William Henry Stokes, Birming- 
ham. 

611. Printinc Presses, &e., John Cameron Macdonald, Waddon, and 
Joseph Calverley, Albany-road, Camberwell. 

614. Apparatus for Heatina and Cookine Purposes, Samuel Loebl, 
Aldermanbury, London.—19th February, 1875. 

618. ELastic Sprina Hook, Charles Frederick Schwanck, London. 

634. Sewinc Macuines, James Henry Smith, Albion Works, Lansdowne- 
road, London-fields, London,—25th February, 1875. 

651. Wueets for Venicies, John Henry Johnson, Lincoln’s-inn-fields, 
London. —A communication from Charles Jeantand.—22nd February, 
1875, 

665. So_DERING Irons, George Asher, Balsall Heath, Birmingham.—23rd 
February, 1875. 

674. Compressinc EnoGines, John Alexander, Gartsherrie Ironworks, 
Lanarkshire, N.B.—24th February, 1875. 

704. TreatTMENT of ALunite, &c., John Henry Johnson, Lincoln's-inn- 
fields, London.—-A communication from La Seciété Financitre de Paris. 
—25th February, 1875. 

710. Sewina Macutines, James Warwick, Manchester. 

722. Worktine and Loapixe Coat, William Firth, Burley Wood, Leeds.— 
26th February, 1875. 

730. VENTILATING Rooms and Bur_pines, John Currall, Birmingham. 

783. Marine and other Steam Boite Robert Stocks Walker, Gresham 
House, London.—27th February, 

754. TRANSMITTING and ConTROLLING Motion in Macuines, &c., Edmund 
Wright, Birmingham. 

750. Roiier Skates, John Harrington and Dudley Watkins, Ryde. 

761. Reeouiatine the FLiow of Gas, &c., William Robert Lake, South- 
ampton-buildings, London.—A communication from Henry Wardwell 
Shepard and Robert Seaman.—2nd March, 1875. 

791. CentriruGaL Pomps, John Emmett Lawrence and Edmund Vornon 
Porter, Parliament-street, Westminster.—3rd March, 1875. 

809. Steam Borer and other Furnaces, David Annan, Vulcan Ironworks, 
Bow, London. 

812. Pumps, Alexander Melville Clark, Chancery-lane, London.—A com- 
munication from George Giinther Hartwick and Hermann Geyer.— 
4th March, 1875 


All ian having an interest in o yposing any one of such applications 
should leave particulars in writing of their objections to such applications 
Ny —_— of the Commissioners of Patents within twenty-une days of 
its date, 
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List of Specifications pupiehed during the week ending 
» 13th March, 1875. 

2283, 28,; 2419, 10d.; 2484, 28. 4d.; 2553, 18.; 2565, 8d.; 2569, 8d.; 2571» 
1s. 2d.; 2673, 10d.; 2580, 8d.; 2610 8d.; 2612, Is.; 2620, 6d.; 2651, 8d.5 
2637, 2s. 6d.; 2688, 10d.; 2641, 1s. 2d.; 2648, 1s.; 2652, 8d.; 2657, 1s.; 2660+ 
8d.; 2664, 10d.; 2668, 1s, 2d.; 2669, 1s. 6d.; 2671, 8d.; 2672, 1s, Sd.; 2673- 
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4d.; 2675, 4d.; 2677, 44.; 2680, 10d.; 2681, 4d.; 2682, 84.; 2683, 6d.; 2684, 
Is. 6d.; 2685, 8d.; 2686, 4d.; 2687, 4d.; 2689, 10d.; 2690, 10d.; 2691, 6d.; 
2692, 8d.; 2693, In. 4d.; 2604, 4d.; 2695, 4d.; 2700, 8d.; 2701, 10d.; 2702, 
4d.; 2703, 4d.; 2704, 104.; 2706, 6d.; 2707, 10d.; 2708, 4d.; 2709, 4d.; 4 
.4d ; 2713, 4d.; 2714, 104.; 2715, 4d.; 2716, 10d.; 2717, 4d.; 2718, 18.; 2719, 
6d.; 2720, 4d.; 2722, 6d.; 2723, 4d.; 2724, 10d.; 2725, 4d.; 2727, 4d.; 2728, 
1s. 6d.; 2730, 10d.; 27:2, 4d.; 2733, 4d.; 2736, 4d.; 2737, 4d.; 2738, 38d. ; 
2740, 8d.; 2743, 4d.; 2744, 4d.; 2748, 10d.; 2758, 1s. 4d ; 2775, 1s. 4d.; 2778, 
8d.; 2787, 10d.; 2976, 6d.; 2986, 10d.; 3000, 10d.; 4086, 8d.; 4209, 10d.; 
4258, 3s. 4d. 











.*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 1s. must be 
remitted by Post-office Order, e payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty's Patent-office, South- 
ampton-buildings, Chancery-lane, London. 





ABSTRACTS OF SPECIFICATIONS. 


2968. Arraratus vor Licutinc anp HeatinG, A. M. Silber, Whitecross- 
atreet..—_Dated 31st August, 1874. 

The oil or combustible liquid holder is connected by an arm with a 
burner. The oil holder is connected with a chamber, which is provided 
with a non-conductor jacket. At the bottom of such chamber is asecond 
chamber, inside which isa third or inner chamber, on which the burner 
rests and through which air is supplied thereto, having entered through 
openings in the first-named chamber and thence through the second 
chemi. The heated products of combustion are conducted through the 
bottom of the outer chamber and by a channel, and escape through a dome 
or cap. 

2970. Looms ron Weravine, J. Sith, Brodsord.—Dated Bet Aegest, 
1874 





This invention relates to employing buffers and checks fitted to the 
yoing part of looms to check the pickers after the shuttles are gone. The 
buffer is composed of « metal box fitted on the head part of the gving 
part ; in the box is placed india-rubber and two pieces of sizing, the front 
piece of sizing is made thick for the picker to strike against, the other 
piece is for preventing any oil getting to the india-rubber ; the spindle 
passes through the centre of the india-rubber, sizing, and back plate of the 
box ; a hole, made la and taper, is formed in the front sizing to receive 
any oil coming from the picker or spindle. The inventor also employs 
a lever having a long anda short arm ; the long arm ix bent at the top, 
and has a ring formed at the end with a slot hole, allowing the spindle to 
pass freely through it ; the ring forms the check for the picker. Or the in- 
ventor can employ two springs fitted on the front and back of the 
going part; in the springs are fitted two rods on whichis placed a 
washer made of sizing, this washer is the check for the picker, or two 
spiral springs are passed over the rods, and the said springs dispensed 
with. 

2973. Smokeless CoMBUSTION OF Souip Furet, F. Blazicck and G. W. M. 
Bauer, Vienna.—Dated dist August, 1874. 

The present invention consists in an outer shell of iron or other appro- 
priate material of cylindrical, conical, or other convenient form, in the 
interior of which vertical grate-bars are so arranged that their outward 
narrow edge touches the aforesaid shell, whilst the inner edges form the 
receptacle for the fuel. The bottom of the furnace is to be closed by a 
common grate ora solid plate. After the filling of the furnace the tire 
has to be lighted from the top. 

2979. CurTinc THREADS ON Screws, H. Conradi, Lower Jawes-street. 
A communication from A. O. Sack, Cassel.—Dated Lat September, 1874. 

The chief features of this invention consist of the vertical arrangement 
of the machine generally, and of the parts in which the screws, or bolts, 
or nuts to be threaded are immovably fixed and turned, while at the same 
time the screw or diestock moves downwards or upwards, finishing the 
thread at one cut only, and disengaging the dies automatically, as soon as 
the required length of the screw, bolt, or nut isthreaded. In the arrange- 
ment of the screw and diestock or nut holder. In the disengaging gear 
or arrangement with the disposition of the screw or diestock arrange- 
ment, and in the disposition of the oil-pump and pipes. 

2985, Beater ror Turasuinc Macuines, V. Favier, Perwe:, Belgium. 
Dated 1st September, 1874. 

The beater for thrashing machines, the subject of this invention, con- 
sists of two shafts placed the one above the other and communicating by 
means of two toothed wheels of equal diameter ; each of these shafts 
carries two curved blades or beaters so arranged that when those of the 
upper shaft are in a horizontal line those of the lower shaft are in a 
vertical line, and reciprocally. To work this beater, one of the two shafts 
is driven at a speed of from 400 to 450 revolutions a minute, which move- 
ment is communicated to the other shaft by a toothed gearing ; the cereal 
to be thrashed is introduced by the ear or blade end, and it is allowed to 
pass from 2}in. to 4in. for each revolution of the beater accordingly as 
the grain separates more or less easily from the ear. In passing through 
this beater the straw is submitted toa very brisk shaking sufficient to 
detach all the grain even if very damp. The advantages claimed for this 
beater are, that the straw is preserved intact as presented to the machine, 
and that it performs an equal amount of work with one-third of the 
power required with ordinary arrangements. 

2998. Breakina, Strirrinc Hemp, Fvax, &., J. T. Cardon, Abbeville.— 
Dated 2nd September, 1874. 

This invention consists in the use of fluted cylinders arranged in pairs, 
the top cylinder of each pair being combined with a spring and having 
both an oscillating and a rotary motion. 

3004 Corkscrews, J. Burgess and A. Fenton, Birmingham.—Dated 2nd 
September, 1874. 

This invention consists of a corkscrew composed of the following parts. 
An ordinary worm, the stem of which is peculiarly formed ; a lifting lever 
jointed to the stem, and a supporting arm for carrying the fulcrum of 
the lifting lever. The lifting lever and stem of the worm can be locked 
together in the same line, or unlocked for turning the lever on its fulcrum. 
In the former case the lifting lever constitutes a handle to the worm, by 
which the corkscrew is held when driving in the worm. The bottom of 
the supporting arm is shaped to fit upon the rim of the bottle and 
support thr lifting lever during the withdrawal of the cork. 

3005. Suruare or Sopa AND SULPHATE oF Potasn, W. Hunt, Castleford. 
Dated 2nd September, 1874. 

This invention has reference to that process of manufacturing sulphate 
of soda, and sulphate of potash, in which chloride of sodium or chloride 
of potassium is decomposed by a mixture of sulphurous acid gas, air, and 
steam ; and the said invention consists in erecting the chamber in which 
the chloride is decomposed immediately over the pyrites burners. The 
hot gases from these burners pass out through the arches of the burners, 
and travel under and in contact with the floors of the chambers. By this 
invention the bottoms of the chambers are maintained at a high tempera- 
ture, which is communicated to the gaseous mixture as it circulates 
through the chambers, and the requisite high temperature is preserved. 
8020. Fire Escape, P. Frémy, Fives-Lille.--Dated 3rd September, 1874. 

This apparatus consists of a ladder composed of a fixed part set in the 
front wall of a house, and of a shifting part forming the second upright ; 
each of these parts has on its inner face and in its entire length a groove, 
which serves to lodge the ends of each round or step and the steps them- 
selves when the ladder is closed. For this purpose each of them is 
movable on two spindles in such a way that by an upward movement the 
movable upright may be connected with the fixed upright and the ladder 
be formed, while the contrary movement deploys it and renders it prac- 
ticable. It is held fixed in this position by means of compass-shaped 
hinges, which when opened give to the apparatus a stiffness or tension 
sufficient to keep it properly unfolded. To keep the ladder closed, the 
last step at the top is specially arranged ; movable like all the others, it 
extends beyond the inner upright into the thickness of the wall and 
sufficiently beyond the inner face of the wall to reach a fastening latch, 
which by means of a strong notch and a slot serves to hold the said step 
und thereby the entire ladder. This fastening or detent is worked from 
the inside 4 the aid of an iren chain extending to the ground and easily 
handled on each of the floors through which it passes ; an iron guide or 
slotted piece is firmly fixed against the front of the house at the height 
of the entablature or cornice, and of such length of play that the head of 
the open ladder may rest easily in it when fully spread out, and to an 
iron arm forming a continuation of the outer upright and shaped fol- 
lowing the general outline of the cornice of the building ; at the head of 
this piece is attached a chain passing over a pulley, and having at its other 
end a weight intended to facilitate by its weight the closing of the ladder, 
aud also to keep it from falling too suddenly when opened. Another 
piece of iron fixed to the gutter serves as fulcrum for passing the ladder 
to and from the gutter. This ladder, rily perpendicular to the 
plane of the front of the house, should be placed within reach from a 
window, so that in case of danger the inmates may escape immediately 
on to the step of the ladder corresponding with the window-sill. An iron 
handle firmly let into the wall near each window gives ahold while 
passing on to the ladder. This system of fire-escape may be completed 
by the use of a cord passing over a pulley near the top of the ladder, for 








lowering infirm and sick people. ese ladders may be made in short or 

long lengths, and as the parts fold very close together they will when 

made of wood be very generally serviceable 

3084. Unitine GLass 10 Iron, J. Hartley, Orel iv. — Dated Sth Septeu- 
ber, 1874. 


The uniting of glass to iron and other materials by means of a prepara- 
tion named glazune, in order to render glass available for various general 
useful purposes in which it has not hitherto been employed, by a process 


of supplying it with uniform attachment to and support by the iron and 

other materials to which it may be united, and thereby reducing its 

liability to fracture when subject to pressure and concussion, and entirely 
removing its liability to conchoidal fracture. 

625. Firtertnc anp Puriryine Water, 0. V. Morgan, Kensington, and 
G. R. Moelchaerek, Battersea.—Dated th February, U875. 

This invention consists in the special use of calcium-carbonate in 
addition to or in combination with ler filtering media, either as forming 
part of the filter or in the form of cups or vessels to be used in conjunction 
with filters of any description, or by themselves, more particularly for 
the purpose of removing lead from its solution in water to be filtered. 
639. Lamps ror Burninc Minerat Oins, . Price, Crewe.—Dated 22nd 

February, 1875. 

The lamp is sv designed as to allow of no admittance of air within the 
basement of the lamp or below the flame, thereby preventing the 
liability of its being extinguished ; and the combination of parts and 
mechanisin. 

661. Neepies, W. Trabue, Loviscille.—-Dated rd Febrvary, 75 

This invention consists in the combination of devices whereby the 
needle wire is pressed into shape and the excess of metal cut away. 
A pair of swaging rolls, mounted in a bifurcated frame, having their 
sides cam-shaped, to throw off and hold away at the proper time a pair 
of milling cutters, which rotate in a plane at right angles to the plane of 
rotation of the swages, and turn off the fin formed by the swaying. 

700. CARRIAGE AND oTHER Steps, G. Hearltine, Southaupton-buildings, 
London.—A communication from G. Keene, Lynn, and F. A, Sayer, 
Boston,--Deted 25th Febrnara, W875. 

This invention consists, First, in plating the part tu be stepped on with 
a surface of india-rubber, presenting upward knobs or projections 
Secondly, in means adopted preparatory to applying this plating to the 
surface to be covered. Thirdly, in the details and peculiarities of 
application. 

2698. Gas Generator, 8. Clavden, Farringdon. -Dated 4th Auguat, 1874. 

The manufacture from one generator, at one and the same time, of gas 
from hydrocarbon vils of different degrees of illuminating power, so that 
a very cheap common gas suitable for heating and warming, and also gas 
of a high illuminating power, can be obtained and used at the sume time. 
Also the special arrang t of airy wes by which the air ix carbonised 
in its passage through the generator. 

2027. Umpretias AND Parasois, J. Young, Pinee Houses. —Dated 270) 
Auqust, 1874. 

This invention relates to improvements in the covers of umbrellas and 
parasols, and has for its object the preservation of the same by inserting 
a cord pipe or other suitable material between the ribs or frames. The 
cord or piping may be about one-sixteenth of an inch in diameter and as 
elastic as possible. The cord or piping may be placed inside or outside 
and have the covering drawn closely and neatly underneath, so that 
when the umbrella or parasol is folded this will form a complete hinge, 
and so prevent the parts cutting by wry d them absolutely at rest on 
this point. This arrangement will add little or nothing to the weight or 
cost of an umbrella or parasol, but will improve its appearance and pre- 
vent it from getting shabby sooner at that part than elsewhere. 

2929. Cart Bex, P. KR. de F. D'Humy, Castle-street, Holborn.—Dated 27th 
Auqguat, 1874. 

The substitution of a metallic coil for the ordinary bell for the purpose 
of signalling. 

2932. Catxine Bower Prates, J. B. Holroyde, Helifar.. -A com 
tion from J. W. Connery and W. J. Holroude, Philadelphia. —Date 
August, 1874. 

This consists of a calking tool or chisel having a convex edge, whereby 
4 concave channel or depression wil: be formed in the edge of the upper 
or overlapping plate, and a lip or flange thereby produced and made to 
impinge and bed closely to and against the adjacent surface of the lower 
or under plate. 

2933. FactuitatiInG THE CoNSTRUCTION OF SUBMARINE TUNNELS, EL 7. 
Hughes, Chencery-lane, London.—A communication from J. Wenmearkers, 
Bruasels.— Dated 2ith August, 1874. 

This system enables large submarine constructions to be made at small 
cost and without fear of stoppage by obstacles, the work being done upen 
to the sky. The apparatus is combined in sections, the work to be 
executed, the depth of the water, and the magnitude of the required con- 
struction determining the number of the sections, each of which sections 
are formed of two or four parts according to the weight which can be 
carried by two boats or ships bridged together. The interior of the 
apparatus is divided into easily accessible places or compartments, such 
as the upper deck, chamber or platform for the workmen, chambers for 
holding ballast, chambers for holding the materials, chambers containing 
the exhausting or draining machines, and chambers for various uses or 
purposes, and the top or deck is provided with tramways, travelling 
cranes, and all necessary machines and tools. 

2934. Boats anp Vessens, J. Nood, Ploistow.— Dated 27th August, W874. 

This provisional specification describes having at the centre of the boat 
an egg-shaped hollow water-tight float free to turn on a horizontal 
longitudinal axis. The sides of the boat are omitted, and it consists of a 
bow and stern portion, connected together by the keel and by two water- 
tight compartments encircling the float 
2936. Cars orn Canniaces, W. R. Leke, Southampton-huildings, London 

A communication from J. C. Nobles, Elmira, New York.---Dated 2th 
August, 1874. 

This invention relates to carriages or cars moved by automatic or self- 
contained power upon or within ‘hom, and consists in various peculiari- 
ties of construction and arrangement of parts, whereby the application of 

ower to such vehicles is effected in a more advantageous manner than 

eretofore, so as to adapt the cars to said way. The said invention is 
especially designed to furnish a carriage or car to be used in place of the 
horse cars or vehicles employed upon railways, tramways, or roadways, 
and which shall be free from the objectionable features which have 
hitherto been considered inseparable from the employment of steam or 
other power for street or road traffic. 

2937. Dressinc Corn ANd Step, J. Sainty, Wisheach.—-Doted 27th Auguat, 
1874. 











th 
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This invention relates to an improvement in machinery for dressing, 
screening, and sacking corn and all kinds of seeds, and consists of 
combination of a screen frame the entire length of the machine, the 
different riddles or sieves are inserted in grooves in the top end of the 
screen frame, and is so fitted that the corn or seeds have to pass the 
entire length of the screen. To'create the motion of the screen the 
inventor prefers to suspend the screen frame by three chains from the 
frame of the machine on screw hooks, by means of which the screen frame 
can be elevated. The gearing is one wheel and pinion attached to a 
spindle which pass through the fan of the machine ; on the opposite end 
of the spindle is an eccentric to which a vertical shaft is attached with a 
crotchet joint at the lower end; the shaft is connected to a crotch joint 








of double action which receives a T-shaped crotched joint ; a rod is 
connected to this joint, also to the lower end of the screen frame, which 
create the nec y motion to the screen and riddles; the end of the 


screen is sufficiently long enough to convey the corn and seeds into a 
bushel or winnall, and is handed into the sack without falling on to the 
ground. This part of the machine is at the delivering end of the 
machine ; the ) is of a circular shape; the outlet for the wind is 
arranged in a direct line with the screen frame ; the wind is confined in 
the screen frame, where the corn and seeds cannot escape its effect ; the 
mouth of the fan is fitted with two regulators to direct the wind to any 
part or all over the screen frame. 
2938. Stocks, Burrs, Hee.-piates, AND Locks or Fire-arMs, //. 4. 
Silver, Sun-court, Cornhill.— Dated With Auguat, 74. 
This consists in the adaptation of a suitable elastic material or spring 
to the butt end of the stock, by means of which the shock of the recoil 
when the weapon is fired off is much diminished and its effects greatly 
neutralised. 


2939. Treatinc Woop ror Fisres, W. FE. Newton, Chancery-lave.—A com- 
munication from Dr. R. Mitacherlich, Darwstadt.— Dated 27th August, 
—_ 





1874. 

The object of this invention is to obtain from wood, bark, straw, and 
other analogous substances, by a combination of chemical and mechanical 
processes, First, the fibres (contained therein) for the purpose of using 
such fibres in the manufacture of paper, cardboard, millboard, or textile 
fabrics ; and, Secondly, to obtain and utilise the soluble matters contained 
in the wood or other analogous substances. 

2940. Permanent Ways, W. F. Brown, Corlebad —Dated 27th August, 
1874. 


This invention has for its object improvements in constructing the 
permanent ways of railways, and relates, First, to the adaptation and 
use, for securing and holding the rails in the chairs, of a metal wedge or 
inclined key taking into an Tnelined recess in the abutment of the chair, 
and formed or provided with a screwed part furnished with a nut and 
spring check washer, or with a check nut or equivalent device, so that 
when the wedge is driven home it shall tighten against the rail or against 
a jaw or piece interposed between the wedge and the rail, thereby holding 
the rail securely in its place. The wedge is retained in position by the 
nut on its screwed part, which nut is prevented from moving by the 
spring check washer, or by « suitable check nut. Secondly, the invention 
relates toa method of combining the chairs with the sleepers, so as to 
produce a simple, durable, and elastic road, whether the sleepers be of 
stone, wrought iron, or other material. ‘To this end the sleeper is formed 
or provided with a socket or chamber, in which is placed a spiral spring, 
on whose upper end rests the bottom of a plunger-shaped projecting 












portion of the chair, which enters the socket or chamber somewhat as a 
pump plunger enters the pump cylinder. 


2944. Cueck Reoisteninc Arraratus, //. Bradley, Ormonde-terrace, 
Regent's Park.— Dated BWth August, 1874. 

This invention consists in check registering apparatus having a face 
with a movable number worked by « spring or handles, such working 
ringing a bell or indicator and at the same time registering at the back of 
the check register the number of movemerfts of the spring or springs, or 
handle or handles. 

2045. Harpexine Giass anp oTrner Supstances, J. Macintosh, Weat- 
minster.— Dated hk August, Wid 

Hardening glass, graphite, slag, and other analogous substances, in 
moulds reduced by refrigeration to the lowest attainable temperature, 
and using such hardened substances as substitutes for diamonds and 
diamond dust; also hardening the points of cutters, drills, and saws in 
like manner. 

2947. Trusses, I. J. Porter, Gray's ine-lane, Loadon.—Dated 28th Auguats 
187 





Adjusting position of truss by means of a ball joint secured by a screw, 
or by dise set eccentrically on spring. Covering metal band of truss with 
a movable tube of india-rubber or other material, so that the tube can 
move without the band. 
2048. Sewine Macnines, G. Wilson, Leeds. — Dated 28th August, 1874 

rhe needle-bar works within V slides with loose slips. The needle is 
straight and not hollowed out. There is a stud with eye on needle-har, 
and another stud and eye on loose slip. The thread from needle passes 
through these eyes, and the thread is tightened at each stitch. Applicable 
to sinyle chain stitch machines 


2949. Loows ror Weaving, D. ead W. Teylor, Blackbarn.- Dated 2st) 
August, Std 
This relates te letters patent granted to Thomas Longworth and 
Frances Lloyd Jones, dated 25th January, 1873, No. 20s, the specification 
of which describes u se cam plates for raising the healds of th 
fancy borders of cotton fabrics. The improvement yoonsists in using 
instead of the cam plates a hollow drum, upon the face or periphery of 
which are cut a number of grovves or slots with tappets which lift the 
heald levers 
2OB1L. Transport on Convevascr or MeRCHANDISE AND PAsseNGERS 
BY Raitway, 4. M. Clerk, ¢ rey edern 7 se ] 
Dothis, Paris, ~-Dated 2th Augeat, UTA, 
This invention relates to a means for transporting merchandise on the 
branch lines of railways by which the trunk or main lines are fed, in 
which carts, trucks, and wagons are employed, having the body part oF 
receptacle independent of and therefore removable from the under 
framing, whereby the inventor is enabled with advantage to extend the 
ramifications of the railway system to the smallest tributaries affording 
the most unimportant contributions to its trathc 


2953. Coatinc axp Preservinc Meraconm Haxpies axp PLAtes ¢N 
Coat-BoxeEs, J. Underwood, Birwinghen Dated 2th Avge, WTA 
This invention relates to the preservation of the surface of metallic 
handles, plates, and corner pieces in coal-boxes, dressing and writing 
cases, and other similar articles, chicfly those made of wood, but alse 
applicable to such articles made of other material ; and the invention 
consists in coating the handles or other parts with a deposition of nickel, 
the object of the invention being to prevent rust or oxidisation arising 





co wnecation 





from exposure, use, and moisture Phe deposition of the nickel may be 
effected by any known process 
2055. Stantinc Sewing Macnines, G. Grillow, A Deted 200 


{uqust, 1st 
A spring bolt or catch is caused by the movement of a treadle and suit- 
able connections te engage with a ring of teeth on the tly-wheel and carr: 
it partly round, the bolt being guided in this circular movement by 
curved grooves or by radial arms, The mechanism is then returned tu 
position by springs, in readiness for again starting the machine 


2958. Empnorperinc on Sewine Macnineny, 4. Boston, WoW. Pritchard, 
and 8S. Metiaw, Gleaqow,—Dated 20th Avauat, S74 

This invention consists in producing sewed embroidery with « modified 
form of the ordinary Cmbreidery machines with their oscillating em 
breidery frames and pentagraphic levers, by the use of two continuous 
threads to form each spot or device, the front one forming the embroidery 
being worked from a bobbin passed through the eye of the needle, which 
in this case is of the ordinary machine class with the eye in the point, 
and the other thread by a shuttle at the back of the fabric for locking or 
lacing the loops of the front thread forming the device pussed through 
from the front by the needle for that purpose One or more longitudinal 
rows of these ordinary straight sewing machine needles and their screw 
grippers are fitted at any desired distance on the slides of the ordinary 
longitudinal rails of the sliding or traversing needle frame of the em- 
broidery machine, in this case only on the front side of the fabric and its 
oscillating frame. The said sliding needle-bars and frame are reciprocated, 
so that the needles pass forward a little through the fabric and small 
holes or slots for them in a thin vertical sewing-plate close behind it amd 
just below the shuttles, which work in a groove or race for them in th 
rail, carrying and close to the said sewing plate, and traversed about Sin, 
or so from the fabric on the back stroke ; all thus reciprocated to and fro 
by two cams, one on each end of «a longitudinal main shaft, revolving in 
bearings in the main side frames of the embroidery machine. This shaft 
has also a cam on it for actuating the whole longitudinal set or sets of 
shuttles in their races behind the fabric opposite cach row of needles by a 
longitudinal guide-har for cach set and suitable duplex arms or short 
drivers attached to it for each shuttle, The loops are formed by the 
thread passed through by the needles behind the fabric for the shuttles 
to pass through them by the first short withdrawal of the points of the 
needles and a light longitudinal plate pressed against the tront of the 
fabric close to the needles by spiral springs carried on the studs of the 
plates, working in the traversing rails. The needle threads are drawn 
from bobbins carried on a stationary rail behind the traversing needlc 
bars, and led through eyes and up over a vertically reciprocating bar or 
roller down to the eye of the needles; this bar being depressed by bell 
cranks or other equivalents at the ends of the bar or side frames while 
the needles are passing forwards and backwards through the fabric, and 
the shuttles are passing through the loops to slacken the threads at this 
time, while most of the sewing thread taken up is passing through the 
eve of the needle, the bar being raised again by spiral or other springs 
below it, as the needle carriage traverses back from the fabric and clears 
the bell cranks which depressed it ; also as to tighten the whole row of 
threads and take the quantity off the bobbins used and required at each 
stitch, ready for the next forward traverse of the needles This har toa 
great extent regulates the tension of these needle threads, while the 
tension of the back locking thread is effected by passing it through the 
holes in the side of the shuttle, as in sewing machines. The velocity of 
the revolving cam shaft is regulated to the different and sufficiently slow 
speeds by reverse cone pulleys and belt, or a friction driving disc and 
shifting frictional driving pinion on a prime moving shaft and one end of 
the Lefore-mentioned cam shaft, to suit the rate at which the operator 
can move the pointing lever of the pentagraph and embroidery frame 
between cach stitch ; and the proper time for meving this handle may be 
automatically indicated by a peinter or sounding instrument near the 
person and lever setting pattern. 
2961. Srorrixe Borries, Jans, &¢., NN. Thompson, Brookl — Dated 

2th Aaguat, isv4 

The stopper or cover is provided with two or more wing pieces or clips, 
pin jointed to the outer edge thereof. These wing pieces or clips are 
formed to bear on the edge of the stopper, and underneath a tlange on 
the article to be stopped. in combination with such clips a locking-piece 
is employed, which is pin jointed te the centre of the stopper, and acts 
to hold the clips in position when the stopper is applied to the bettle or 
other article 


29062. Rotary Exoixes, W. KB. Srdlor, Oletham.—Deted 2th Auguat, 
187 








The features of novelty in this invention consist in rtain improve- 
ments upon an invention for which letters patent, No, 272, were granted 
to the inventor on January 25rd, 1873 ; and relate to dispensing with the 
steam jacket hitherte cmployed for surrounding the rotary drum to the 
application of a spring or piston ring te the dise plates or flange at the 
end of the drum, and to a novel and sunpler method of actuating the slide 
or shutter, and of rendering the same more steam-tight. These improve 
ments enable the engine to be made reversible with a single slide, and to 
be driven by steam, water, or compressed air, or to be employed for 
raising or forcing fluids, 

2065. Pawt or Rerarsine Curr ror Punteys, 8. Keerloue and R. Gay, 
Sinethirick.—Dated Sst August, 874. 

This invention refers to an improved pawl or clip, more especially 
adapted for pulleys or lifting apparatus used fer raising and lowering 
weights ; but the appliance may also be used with any cord or rope em- 
ployed for lifting, raising, or retaining purposes. 

2966. FLoorntne Cramps, G. Cheadle, Wolccrkampton.—Dated diet August, 
1874. 





The inventor has a body or frame made of cast iron or other suitable 
material. The said body or frame has two or more uprights or brackets 
fixed thereon, through which the inventor carries a screw, at ene end of 
which is fixed a face plate ina transverse direction te the said screw, 
The said screw is propelled and repelled by bevel or other suitable 
wheels, one of which has a screw or thread cut therein, through which 
passes the above serew ; the whole is actuated by a handle fixed in the 
inost suitable position. He prefers to use the usual means of Bxing the 
apparatus to the joist 

29067. Consumine Smoker anp Economisino Fret, J. C. Bddison, New 
Wortley.—Dated 31st August, 1874 














There is a perforated partition wall beyond the fire within flue 
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2969. Conpensina Steam, WW. Walker, Newton Moor, and T. Sturgeon, 
Leeds,—Dated 3ist August, 1874. 

Using flexible diaphragm or other suitable apparatus acted on directly 
by atmospheric pressure outside as against vacuum inside condenser, and 
connecting thereto the valve which admits the water so as to regulate it. 
Using equilibrium valves in condensers which depend on the vacuum in 
the condensing vessel for their action. 

2971. Motive Power, H. A. Dufrené, Paris.—A communication from G. 
Lelicore, Clermont.—Dated 31st August, 1874. 

A cord carrying a weight is wound round a cylinder ; the unwinding 
of the cord is regulated by suitable mechanism. A crank arm on the 
axis of the fly-wheel works a connecting rod, setting in action an oscillat- 
ing beam having arms of unequal length: on the extremity of the 
shorter arm is a segment of a circle from which is suspended a cord and 
a weight. 

2974. Macuines ror Forminc Hert-counters or Stirreners, W. L- 
Lake, Southampton-huildings, London,—A communication from L. Cité, 
St. Hyacinthe, Quebec,— Dated ist August, 1874. 

This invention relates to a machine which has a rotary head of a 
spherical, spheroidal or sphero-cylindrical shape, fixed upon a rotary 
shaft in combination with a stationary mould correspondingly pte 
whereby through the revolution of the said rotary head, a piece of 
leather introduced between them may be drawn through the concavity of 
the mould and receiveucurved form lengthwise and withdrawn, and there- 
by be adapted for use as a stiffening for boot or shoe heel. The said in- 
vention also relates to a rotary head and a stationary mould, and an elastic 
cushion or springs arranged underneath the mould. It also relates to 
further improving the said machines by various modifications of the 
above. 

2975. Economisine Fue iy ores Firercaces, 7. Lane, Grove Park, Chis- 
wick,—Dnted 31st August, 1874. 

This invention relates to the construction of open fireplaces, and has for 
its object the more perfect combustion of the fuel and the prevention of 
the great waste of heat which in ordinary fireplaces passes up the 
chimney 
2977. Fine Inpicating AND ALARM Arraratus, FP. Trash, Bath.—Dated 

Sst Auguat, US74. 

This invention mainly consists in a cord carried through a building, 
the same being in parts secured by cement or similar material that will, 
when a fire takes place, dissolve. To the lower or other part of this 
building the cord connected by means of the cement is carried, the end 
of the cord being provided with a weight or other convenient substitute. 
When the heat in a room on fire has reached such a degree as to dissolve 
the cement, the cord falls and the weight at the end falls through a 
cylinder or case of metal on to, in the case of small buildings, a percussion 
cap, Which sets fire to any convenient alarm apparatus, such as a loud 
sounding cracker or such like, and also toa bell. Inthe case of large 
Inildings, the weight on end of cord falls on to a cap on a cannon or gun, 
and the charge is thereby discharged and alarm given. Instead of a 
cannon, by suitable connection, a bell either electric or otherwise may 
be used, so that when the weight falls the bell is rung and, if s:itably 
constructed, kept ringing. 

2978, Mrrausic Packtnos ror Pistoss, &c., J. L. Johason and B. Andrer, 
Manchester.—Dated Lat September, WiA. 

The improved metallic packing consists of two taper eccentric rings 
which fit into each other, and are cut through in the thinnest part. 
These rings are nicked or provided with grooves in the direction of the 
axis, the said grooves diminishing in depth as they approach the thin 
part of the rings; the nicks or grooves render the packing rings elastic 
circumferentially and thus insure a good fit of the piston to the cylinder; 
and the end pressure of the packing is obtained by the taper of the rings. 
A pin passing through the outer ring holds the inner ring, thereby pre- 
venting it getting [owt*] of place. 

2980. Fixine THE TUBES IN STEAM CLARIFIERS AND Evaroratine Pans, 
Wo RR. Watson aad R.A, Robertson, Glasyow.--Dated Lat September, 
Is74. 

The feature of novelty which constitutes this invention is the arrange- 
ment and means of fixing the tubes. 

2981. Comers ror PReParina Corron, FE. Smith, Rochdale.—Dated 1st 
September, W74. 

It relates to means for stopping coiler mechanism when the can is 
sufficiently full. The slight rise of the coiler wheel plate by the pressure 
of the material when the can is full is made toe act upon a cam pulley, 
which being thus partly rotated lifts a rod that acts upon the stop 
mechanism, By another modification the coiler wheel plate acts directly 
upon a vertical rod which gives movement to a multiplying lever that 
operates upon the stop mechanism. 

2982. Dveisc Mareriats, A. Saucce, Parlinment-street, Westminster, A 
communication from C. Covron, Saint Etienne.—Dated Lat September, 
1874. 

The apparatus consists in an ordinary dye vat with frames fixed to it 
which carry the materials to be dyed. To these frames are given an up- 
and-down motion and a horizontal to-and-fro motion, The drying is per- 
formed by means of rollers which can be moved to or from each other up 
and down, The materials are placed between these rollers and the liquid 
is pressed out. 

2983. Hearrus, C. Deguine, Boulougne-sur-Mer.—Deted 1st September, 
Is74 





S74. 

Heating air before it enters the furnace, stove, or grate. 

2984. Inon AnD Steet, W. A. Lyttle, Grove, Hammersmith.—Dated 1st 
September, 1874. 

The features of novelty are, First, the consolidation of crushed iron 
ore and powdered fuel or other carbonaceous matter into lumps by means 
of certain infusible ingredients, and the production from such lumps of 
malleable iron as dust or sponge; Secondly, the reduction of the fore- 
going or any other mixture of iron ore and carbonaccous matter in lumps 
hy means of a blast of red-hot or incandescent carbonic oxide gas forced 
through the body of such mixture. The iron thus reduced to the metallic 
state is then allowed to cool in a peculiar manner with exclusion of air, 
when it is ready for being welded into ‘‘ blooms" and worked into bars 
and rails, or melted, with the addition of cast iron, into steel ; Thirdly, 
a method of rendering the roasted tron ore more brittle by immersing or 
covering it with water whilst red hot. By this means the ore can be 
more cheaply crushed, 

2987. Packine ror Piston Rops, &c., B. Hunt, Serle-street, Lincoln's-inn- 
A communication frou P. W. Richards, Boston, F. B. Crane, and J. 
Beeritt, Brooklin, Massachussetts,—Dated 1st September, 74. 

This invention relates to certain new and useful improvements in 
metallic packing for piston reds, valve stems, and other uses; and has 
for its principal object the providing a durable, efficacious, and econo- 
nical packing, which can be readily applied within a stuffing box, to 
prevent the leakage of steam, water, or other fluid, and can be easily and 
conveniently adjusted and managed by any person of ordinary ability. 
The improved packing is composed of two outer cup-like rings or heads, 
each formed in two sections held together by mortises and tenons, and 
between these rings are contained layers or rings formed by circular seg- 
mental inetallic blocks, bevelled and otherwise shaped and arranged to 
break joint with and fit one layer against the other in such a manner as 
to take up the entire wear of the segments and cause the bearing of the 
segments to be at all times towards the rod or stem and against the head 
or cup-like ring in the bottom of the stuffing box, so as to effectually 
prevent leakage, the other head or cup-like ring having a free action on 
the red or stem to follow up the wear of the said segmental blocks. 
2988. So_penine Arraratus, B. J. B. Mills, Southampton-buildings, 

London,—A communication srom J. Sears, Chicugo.—Dated 1st September, 
1s74, 

This invention relates to ‘‘ coppers,” “irons,” or tools for apply- 
ing solder, and consists in means for burning common illuminating 
or other gas within a hollow tip, to produce a heat of any desired in- 
tensity. 

2989. Extincuisninc Fires, J. K. J. Foster, Horbury.—Dated 1st Sep- 
tember, 1874. 

In this apparatus the water is forced under pressure through pipes 
into a receptacle or receptacles containing chemicals, on contact with 
which carbénic acid gus is generated, this being absorbed by the 
water which is then passed to another vessel and discharged through 
a suitable hose, The apparatus is arranged for sharging the water 
with gus to any extent, or plain water only may be discharged. 

2992. Since Mecunin Lace in Twist Lack Macuines, S. Butler 
Nottingham.—Dated 1st September, 1874. 

This provisional specification describes the use, in the production of a 
single Mechlin lace, of ornamenting threads for the purpose of figuring, and 
which ornamenting threads are between the figures left loose and are not 
worked into the fabric. In finishing the lace the loose threads are clipped 
away between the figures. 

2999. MouLpinc anp Compressinc SMALL Coat, &c., S. A. Luke, St. 
John's, Deptford.—Dated 2nd September, 1874. 
This invention is based upon that class of machinery for which letters 

vatent were granted to William Edward Newton, as a communication 

rom Messrs, Couillard and Mageline, bearing date the 24th day of May, 
1860, No. 1289, and also to the said Samuel Arnold Luke, bearing date 
the 15th day of May, 1873, No. 1771. Under the nt invention the 
apparatus is driven by means of a horizontal shaft and a vertical shaft, 
geared together by a pair of bevel wheels. The periphery of the revolving 
table which carries the moulds is formed with teeth, corresponding in 
number to the latter, and of such a depth that a cam, which is placed on 





* The word “out” is found in the copy of the abridgment delivered 
by the applicants, but does not appear in the original abridgment. 


the vertical shaft, will move the table the proper proportion of the cir- 
cumference, and passing on, leave the table at rest for as great a portion 


of the revolution of the vertical shaft as may be required. The moulds | 


are filled from a filling pan, and the materials compressed by means of a 
piston working in a large steam cylinder, e blocks are pushed out of 
the moulds by a cam placed upon the horizontal shaft, and are removed 
from the table by a piston rod, working in a small steam cylinder, such 
piston rod being forced back by the operation of a jet of steam from the 
valve chest of the large steam cylinder. 

2996. Carriaces, H. £. Brown, Dublin. —Dated 2nd September, 1874. 

This invention relates to what are known as broughams and pleasure 
carriages of a similar construction, and consists in the employment of 
half doors only in the class of carriages above referred to, the lower part 
alone of the door being retained whilst the glasses or windows which 


hitherto formed the half, and which have been made to rise and fall | 


between the door pillars, are now caused to slide horizontally into the 

quarter, thus dispensing with the door pillars, in consequence of which 

the large front pillars with the bottoms and sides as generally used in form- 
ing the doorways of such carriages are not required, and by substituting 
therefor a framework of wrought, bar, or angle iron, or other suitable 
material, the hind and front posts or pillars of the lower doors can be made, 
swept, or curved tosuit the sweep of the said framework, the glasses are sus- 
comiel from and slide along metal rods, and do not engage with the 
1alf door, so that the accidental opening or shutting of the door whilst the 
glasses are in their closed position, or slid outwards, will not injure the 
glass in any way. 

2999. TRANSMITTING AND PrintinG TELEGRAPHIC Messaces, P. Jensen, 
Chancery-lane.—A communication from P. Lo Cour, Copenhagen.— Dated 
2nd September, W874. 

A set of tuning forks of different notes or number of vibrations are 
played on by means of a key board on the transmitting station. The 
forks are connected to the conducting wire, which at the receiving station 
is wound round a set of electro-magnets connected toa second set of 
tuning forks png yore | to the first-named tuning forks as regards 
notes or number of vibrations, The message is printed by means of 
contact pieces which are touched by the tuning fork played on, and 
cause a current from a local battery to be closed. 


3001. Carvine Corron, J. HW. and J. Kenyon, Blackburn.— Dated 2nd Sep- 
tember, 1874. 

This invention consists in applying a stationary or revolving presser 
roller to the carding rollers or dirt rollers to press the fibres and dirt into 
the teeth of the cards ; by this means the carding is improved, the clean- 
ing is economised, and waste reduced. 

3093. Sucpuare or Sopa anp SutpHate or Potasn, A. McDougall, 
Manchester. — Dated 2nd September, 1874, 

In the manufacture of sulphate of soda and sulphate of potash by the 
direct action of sulphurous acid upon the chlorides of sodium and of 
potassium great expense and trouble is caused by the usual process of 
moulding and breaking the moulded salt into lumps so that when placed 
in the saturation cylinders a free passage is allowed for sulphurous acid 
gas. The invention consists in maintaining the salt in motion whilst 
exposed to the action of the sulphurous acid gas by the use of a suitable 
mechanical means, so that the salt may be employed in a loose state and 
thus save the trouble and expense of preparing lumps and also cause a 
more rapid completion of the decomposing action. The inventor also 
introduces steam in a superheated state during the process; by this 
means a more rapid action takes place and the necessary temperature is 
more easily kept up. 

3008. Submarine Tececrarny, I. Highton, Putney. —Dated Ind September, 
1874. 

This provisional specification describes ways of using phosphor-bronze 
or other alloy of copper, combining great strength with good power of 
conducting electricity, and not easily Mable to corrosion. 

3007. Artificial Marsie, 7. Deane, Cambridge-roal, Hammersinith.— 
Dated 2nd September, W874. 

This provisional specification describes forming artificial marble by 
fusing the following compound :—Oxide of lead, sand, pearlash, nitre, 
borax, white arsenic, cryolite. 

3008. ArtiriciaL Marnie, W. C. A. Rettger, Brussels.—Dated 2nd Sep- 
tember, 1874. 

The main compound of this marble is a fine white cement prepared 
from Iceland spar or cale-spar, or their equivalents, by burning them in 
kilns ; when cooled down the stones are placed into soak in a bath con- 
taining silica soluble in water. When the stones thus exposed in the 
bath have absorbed a sufticient quantity of silica they are withdrawn, 
dried in the air, burned again, and afterwards reduced in the ordinary 
way to the fineness required, 


3009. Curtine or Gerrine Coats, J. Alexander, Gartsherrie.—Dated 3rd 
Septeuber, 74. 

This invention relates to mineral cutting machinery operating on the 
principles of that described in patents Gledhill, No. 3063, of 1866, Gledhill, 
No, 3759, of 1869, and Alexander, No, 3438, of 1871 ; and comprises improve- 
ments in details and in the manner of arranging and combining the 
parts, the object being to simplify and strengthen the parts, and to render 
the machinery efficient and less liable to get out of order. A coal-cutting 
machine of this kind referred to operates by means of a series of cutters 
carried by an endless chain, this chain being stretched by a gib and 
moved by means of a cylinder, or cylinders, worked by compressed air 
or otherwise. 

3010. Comrouyp To BE UsED IN THE MANUFACTURE oF PasTRY AND 
Breap, &c., A. McB, Reid, Glasgow.—Dated 3rd September, 1874. 

The features of novelty which constitute this invention are, First, a 
compound composed of animal or vegetable oils and animal fat, with or 
without butter or lard admixed therewith. Secondly, whitening the said 
compound by the aid of manual or mechanical agitation, or by the use of 
an alkali or its chemical equivalent. 

3011. Decantinc Aenatep Beveraces, B. Goddard, Southport.—Dated 
sed September, 74. 

This relates to apparatus or appliances in which a hollow shank attached 
to a tap is used, and consists, First, in making use of a seating valve, 
kept to its seat by a screwed stem. Secondly, in using a point fitting 
into a slot in the end of the shank, and attached thereto by a pin and 
slot, or their equivalent. 


3012. Sream Tramway Cars, J. Apsey, Waterloo-roal.—Dated 3rd Sep- 
tember, 1874. 

This invention relates to the arrangement and construction of tramway 
cars to be moved by steam power. The body of the car is made separate 
from the wheels and engines, and is laid on a platform on which, at one 
corner, is fixed a boiler, and which is strengthened by longitudinal box- 
girders acting as tanks and arranged under the seats. Two four-wheeled 
bogies are mounted under the platform, one or both being provided with 
engines working coupled wheels on each bogie, supplied with steam by pipes 
from the boiler passing through trunnion joints. The turning frames of 
the bogies have projecting arms, across which passes a chain having stops 
on it, such chains being moved by gearing from either end of the car so 
as to steer the bogies, when required to make the wheels enter a branch. 
Existing cars may be mounted on platforms and bogies in the manner 
described, 

3013. TrimMina AND BurNisuine Boor anv Suok Soues, L. L. Atwood, 
Chicago, U.S.—A communication from H. B. Townsend, Boston, U.S.— 
Dated 3rd September, 1874. 

This said invention relates to a machine which has a rotary cutter 

ted on an adjustable shaft, or spindle, which is carried in bearings 
at the top of a peculiarly shaped frame or standard and receives a rapid 
rotary motion through a belt from a pulley at the foot of the hi 








3016. Preventine THE ExpLosion oF Stream Generators, E. 7. Hughes, 
Chancery-lane, Lowlon —A communication from Barbe and Co., Molen- 
beek, Brussels.— Dated 3rd September, 1874. 

The apparatus consists of a tubular piece, which is cast to the back 
part of the boiler, and in the interior of which tube is arranged a conical 
disc of lead or other material, according to the dimensions of said disc, such 
di i ne fa ling to the pressure which the steam attains or 
does not exceed. 
| 8017. Gas Enaines, R. Waller, Charlotte-street, Fitzroy-square.—Dated 
Srd September, 1874. 

This invention consists of improvements upon an invention for which 
letters patent were granted to the said Richard Waller for ‘‘ Improve- 
ments in engines and apparatus, and means of obtaining motive power 
from liquids, vapours, gases, or air; parts of which invention may be 

applied also to ordinary steam or other engines,” bearing date the 6th day 

of May, 1854, No, 1019, The present invention embraces various 
mechanical appliances in the mode of arranging the machinery employed, 
which greatly simplify the application of the agents used, whether for 
the generation of motive power for stationary, propulsive, or locomotive 





Urposes. 

Bo 8. Screw Stocks anp Vices, J. Grindvod, Salford.—Dated 3rd Septem- 
ber, 1874. 

This invention consists in certain improvements upon the apparatus 
described in the provisional specification of Thomas Goode Messenger, 
dated the 8th August, 1865, No. 2055. The viceis provided with V clamps 
and is connected by a socket to the tool box, in which the dies or cutters 
are placed. The tools are set upin cams or other equivalents, and the 
tool box is turned round by toothed gear or pulleys or hand winch. 
83019. Currine anp FiNIsHING THE ENDs oF Stups AND Botts, J. Nelson, 

Sunderland—Dated 7th September, 1874. 

This provisional specification describes a machine, which is screwed or 
otherwise attached to the stud, to be cut or finished, and which contains 
a spindle carrying a knife or cutter cutting the stud end, The spindle 
and cutter are made to rotate, and by self-acting means to advance 
slowly, and as they revolve they cut the stud end as short as and to the 
shape required, 

3021. Srearine, W. Morgan-Brown, Southampton-buildings, London.— A 
communication Jrom BE. Bastie, Paris.—Dated 3rd September, 1874. i 

This invention describes a method of transforming olcine or oleic acids 
into elaidine or elaidic acid by putting these bodies in intimaie contact 
with re-agents which produce the reduction of any peroxide or any 
hydrogenic acid, with allotropic or nascent hydrogen of anyjdecomposition, 
chemical or electric, of water made by chlorine, or other substances. 
3023. Burrer anv Courtine, F. J. Talbot, Shkeffield.—Dated 3rd Septem- 

ber, 1874. x 

This invention relates to a combined buffer and coupling, or coupling 
buffer of that class wherein a buffer head is attached to a draw bar, and 
so formed that when two carriages or wagons provided with these coupling 
buffers are brought together the coupling heads will meet properly with 
the required elastic contact, while the coupling or connection of the 
carriages will be automatically effected by a bolt or pin, or bolts or pins, 
passed through the two heads or portions of them. 

3024. Surarinc Animats, A. Bossert, Victoria-street, Lonlon-—A cow- 
munication from P. Holderand A, Stotz, Stuttgart.—Dated 3rd September, 
1874. 

This invention relates to improvements in apparatus for shearing sheep 
or other animals. For this purpose a polished steel comb plate is mounted 
upon one pair of shear arms, the com) plate being furnished with twelve 
or other suitable number of conically cut teeth about jin. long, fixed upon 
the shear arm by screws or otherwise. Upon the other shear arm a highly 
sharpened steel two-edged knife blade of lancet form is mounted and 
receives its pressure and movement upon the comb by the bill or point of 
a casenumal spring whose action is regulated by a finger screw either 
from above or see below. The shear arms may be made of malleable 
cast iron, and the correct movement of one arm upon the other is secured 
by means of a bridge piece or strap which rests on two collars fixed tothe 
arm which carries the comb, or by a groove formed in the shear arm. 
3025. Furnaces oR APPARATUS FOR THE MANUFACTURE OF ALKALIES, C. 

J. Schotield, Clayton, near Manchester. —Dated 3rd September, 1874. 

This invention relates to furnaces with annular revolving beds and 
fixed roofs, as described in the specification of patent No. 46, of 1871, and 
relates to constructing them with openings or spaces between the tops 
of the outer annular walls of the beds and the fixed roofs through which 
the treated materials may be removed from the beds, and the use in 
conjunction with such openings of inclined plates or deflectors for 
deflecting the materials as the beds rotate, so that the materials shall 
pass out over the outer sides of the beds. In some cases pillars and rings 
may be substituted for walls to carry the outer peripheries or edges of he 
roofs. 

3026. Winp.iasses, W. H. Huryield, Munsion-house-buildings, London.— 
Dated Ath September, 1874. 

This invention relates to the means for reversing the action of the pur- 
chase wheels of windlasses. 

3027. Loar Sucar, G. Martineau, Mincing-lane, London, — Dated 4th 
September, 1874. 

This provisional specification describes making cakes of pure white 
sugar ready for stoving direct from the boiled crystalline mass as it 
comes from the vacuum pan, by means of a centrifugal machine alone, 
without any intermediate process of filling into moulds, setting aside to 
solidify, or liquoring in moulds. 

3028. Workinc Raitway Sionats, R. Burn, jurn., Bpsom.—Dated 4th 
September, 1874. 

This invention relates to means of providing for the expansion and 
contraction of the pulls employed to work railway signals, and of working 
such signals to definite attitudes, cither by themselves or in conjunction 
with audible signals. For this purpose according to one arrangement a 
loaded lever has attached to one of its arms a portion of the pull wire 
extending to the signal lever, and to another arm another portion of the 
= wire extending to the signal itself. The arms are proportional to the 
engths of the portions of the pull, so that in case of expansion and con- 
traction, the lever moving on its fulcrum will take up or give out 
quantities proportional to the extent of expansion and contraction in 
each portion. According to another arrangement one part of the pull 
wire to the signal is passed round a pulley carried in movable bearings, 
and is connected to one end of a lever, the other end of which is connec’ 
to another length of pull wire. The pulley carries a crank which bears 
against a bar mounted like the blade of a parallel ruler and connected to 
the signal rod. When the pull wire expands or contracts, the pulley 
merely rises or falls without turning, but when a pull is given to actuate 
the signal the pulley turns and its crank is made to move the plate, so as 
to act on the signal. In applying the invention to semaphore signals 
worked in conjunction with a trigger for giving an audible signal, as 
described in Burn and Green's specification, No. 774, 1874, the signal 
pull is attached to a loaded lever having a short arm on which is mounted 
a pulley, round which a wire is passed connected at one end to a bell 
crank on the signal post, and at the other end to an arm on the rocking 
shaft of the trigger. When the pull wire of the signal and that of the 
trigger expand or contract, the bell crank to which the latter is attached 
remains at rest, but when the pull is drawn in or slacked out, the bell 
crank is moved so as to lower or raise the semaphore arm, and when this 
has been moved to ‘‘danger” the farther slacking of the = allows the 
loaded lever to descend farther and causes the trigger to be raised so as 
to give the audible signal. For ro the signal to danger if the con- 
nection to the trigger should break, the semaphore signal is so far 
counterbalanced that it will of itself take the danger attitude, but fors 
loaded lever which acts in a gab of its rod. Should the trigger pull break, 
the semaphore descends so far as to disengage the said lever, and the 

phore is then raised to the danger attitude by its counterbalance. 





3014. Brerecu-Loapine Fire-arms, J. P. Pieri, Ghisoni, Corsica.—Dated 
srd September, 1874. 

This said invention relates to further improvements in the breech- 
loading fire-arms described in the specification of letters patent, the 28th 
day of March, a.p, 1874, No. 1087. According to the present inventiou 
the head at the forward end of the breech bolt is formed with a groove 
in which works the point of a stop-screw ; it also has a helicoidal surface 
which acts on a firing pin; the handle of the bolt is made in one piece 
with the cylindrical portion of the same ; at the underside of the breech 
the inventor arranges a safety device. The extractor has a claw or hook 
formed to take hold of the rim or flange of the cartridge shell ; this hook 
holds the shell until the bolt comes against the shoulder of the side 
opening of the breech chamber, and the cartridge is thereby expelled 
from the arm in a forward direction. The barrel is rifled with six 
grooves. 


3015. Cueckinc tHe Numper AND Amount oF PLEDGES DELIVERED BY 
Pawnsrokers, J. C. Brockbank, Southampton-buildings, Holborn.— 
Dated drd September, 1874. 

The features of novelty of this invention consist in a new and oes 
mode and apparatus for checking the number and amount of 
received by pawnbrokers within a certain time. The apparatus for 
checking the number of tickets received is composed of a slot or opening 
placed over a drawer, the said slot is kept closed by means of a spring 
slide, which on being drawn back to admit the —- of a ticket 
through the slot aforesaid, communicates its motion to the wheels of a 
counting apparatus, and also sounds a bell. And in order to see ata 
glance the gross amount taken for redeemed pledges a board is divided 
in columns, representing divisions of the shilling, pound, and mutiple of 
the pound. Each of these columns is furnished with — through 
which may be seen numbers produ by rollers or drums, numbered 
respectively in units, tens, hundreds, and — suitably with each 
other. The wheel attached to the roller of the units is put in motion by 





a lever or pawl depressed by hand. 


3029. Merat Founpers’ Biackine, F. Pattison, Glasgow. — Dated 4th 
September, 1874. 

This invention consists in the employment of residual wood sawdust, 
spread in a layer over a flat floor or mixing vessel, then sprinkling it with 
a mixture of con 1 to 5 per cent. of the common commercial sulphuric 
acid (of about 100 to 120 deg. Twaddel), or about 2 per cent. of nitric or 
muriatic acid, in any convenient way, until the mass is quite damp ; over 
this mass is then sifted a proportion of ground coal char or coke, or of 
soap stone, or common salt, of from 1 to 15 per cent. by weight of the 
sawdust, or a proportion of powdered Irish or quick lime, of not more 
than 1 per cent. by weight, might be mixed therewith ; after whlch the 
whole is placed on a hot flue or charring floor until quite coked to a solid 
carbon charcoal, which, when cooled, is ready for removal, for being 
ground and sifted or bolted in any usual manner, or by any mechanism 
employed for the manufacture of metal founders’ blacking. 

. Mera Founpers’ Biackina, F. Pattison, Glasgow. — Dated 4th 
September, 1874. 

This invention consists in taking the residue coal coke in quantities, 
say about two or three hundredweights, in the hot state, as it is dis- 
charged from gasmaking or other retorts or ovens, preferably over a a=, 
brick, tile, or metal floor, and cooling it quickly with a mixture of col 
water, or from 1 to 5 yer cent. of commercial sulphuric acid (of about 
100 to 120 deg. Twaddel), in a thick shower from a rose ning or other 
equivalent, until combustion is stopped; and then sprink! it with a 
pro; ion of ground soap stone, or of common salt, of from 1 to 15 per 
cent., by weight of the coke, or with a small portion of powdered lime, 
of not more than 1 per cent. by weight; and when cold it is ready for 
being removed and ground to a fine dust or powder in any of the ordinary 
mills used for grinding moulders’ blacking, pigments, or flours, and for 
being sifted by screens also in the usual manner. 

8081. Tramway Traction anv Locomotion, F. Tommasi, Paris.— Dated 
4th September, 1874.. 
This machine ‘is composed, First, of two cylinders Glled with oil, 
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glycerine, or other liquid, into which dip two pistons forced alternate 
and always in contrary directions, to pass out of and return into the 
cylinder, accordingly as the liquid is expanded by heat or condensed by 
cold, these two pistons being joined to a beam right and left of its centre 
of rotation give to this beam a continuous oscillating motion ; Secondly, 
of two slide-boxes, the rods of which are connected with the above- 
mentioned beam; Thirdly, of two water pumps, the pistons of which are 
also connected with the same beam, and by their working return into 
two separate receivers, the hot water and the cold water which have 
served to expand and to condense the above-mentioned liquid, in order 
that the hot water may be constantly reheated, and the cold water 
constantly cooled again; Fourthly, of two air pumps, the ends of the 
pistons of which are attached at the ends of the aforesaid beam. These 
pumps, operated by the oscillation of the beams, constantly force com- 
pressed air into a receiver from whence it is distributed to two double- 
action cylinders, which drive the wheels of the tramway car by the same 
mechanical arrangements as are used for ordinary locomotives. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THERE are ironworks in this district which manage to keep 
nearly all their machinery working during the greater part of the 
week ; there are those who are making no more than half time all 
through ; and there are others again who are doing very little. 

Those ironmakers and engineers are just now best off in this dis- 
trict who most look after the orders that are about. Men who 
have pushing agents in London andin Manchester, are they to 
whose mills most grist is just now coming. Of course, they have 
to be content with moderate profits, as well as to display activity 
in getting business ; but the fact remains, whilst some more esta- 
blished concerns who are understood to be relying more upon their 
past fame than upon their present activity in looking up business, 
younger competitors, who turn out a good article, are working more 
hours in the week. There will be a considerable effort made to 
secure fcr this district the order for 1000 tons of ironwork required 
for lining the low-level sewer in the city of Norwich—a contract 
which will probably be given out carly next month. 

Good boiler plates could not be had to-day—Thursday—in Bir- 
mingham at under £12 10s., and firms who make a good plate will 
not take less. Singles of a corresponding quality were also firm 
at £12 5s., but inferior kinds were offered at £1 under that price. 
Good hoops were quoted at £10 10s., with £9 10s. accepted by the 
makers of a less valuable article. An excellent bar could be had 
at £10, but £8 15s. was still quoted as the minimum price for the 
bars made in largest quantities out of the Tipton and the Dudley 
localities. 

Orders for finished iron were to-day much sought after, but the 
transactions were limited to small quantities, aud almost wholly 
confined to the low-priced products mainly for home use. At the 
lowest figures which mark transactions some pitiful rubbish is now 
and again being sent to customers—I am happy to say, but to be 
rejected. The use to which such stuff is put on emergency is 
hurdle-making; but even for this it is not fit, and a hurdle-maker 
who has any respect for his name will not use it. Still it is not 
thought that iron of this quality is being largely turned out here 
abouts. But that such is being largely made, and has been often 
rejected, I know quite well. 

The directors of the Chillington Iron Company, Limited (Wol 
verhampton), of which the late chairman of the iron trade is the 
chairman, in their annual report to be presented at the meeting on 
the 25th inst., state that the demand from foreign countries, on 
which their trade mainly depended, had been seriously affected ; 
and that the price had continued to decline throughout the whole 
of the past year. In consequence of a notice to reduce colliers’ 
wages, the men in this district refused to work. The strike lasted 
for 16 weeks, commencing on the 30th of last March, the men 
eventually agreeing to the terms originally offered by the 
employers; and they had subsequently accepted a further reduc- 
tion. The strike led to the blowing out of the company’s furnaces, 
and the partial suspension of their forges and mills. These excep 
tional circumstances had made the position of the manufacturer 
one of the greatest difficulty, the production of both pig and 
finished iron during the past year having in many instances, as is 
well known, been carried on at a loss. It was, therefore, a matter 
of satisfaction that, notwithstanding the special expenses of the 
past year, after maintaining the works in complete efficiency, all 
repairs and renewals, as well as reopening the coal mines, being 
charged to revenue, there was a balance in favour of the company. 
The managing directors, after a careful examination, considered that 
the actual money loss caused by the strike could not be taken at less 
thanabout £10,000, Underthesecircumstances the directors thought 
it wasa question forthe shareholders toconsider whether the whole of 
that loss should fall upon the past year, or whether a portion of it 
ought not in fairness to be charged tothe reservefund. Should they 
decide that the loss so incurred was in its nature such as to justify 
one moiety of it being debited to reserve fund, an amount of 
£5000 would be added to the net balance of £631 6s. 2d., andthus 
create a sum of £5631 6s, 2d. to the credit of the profit and loss 
of 1874. To this sum, and with the view of providing an amount 
sufficient for a dividend of 5s. per share, if the shareholders so 
determined, the directors were willing to forego one moiety of 
their remuneration for 1874, thus giving an additional sum of 
£2300, and making up a total of £7931 6s, 2d., of which £7875 | 
would be absorbed by paymerrt of the dividend, and the balance, | 
£56 6s. 2d., carried to next account. In his report, appended to | 
the above report, the auditor explains that there is no charge for 
depreciation, as the directors considered the efficiency of the 
property fully maintained. 

Pig iron was to-day much pressed upon the market, alike by 
vendors of Lancashire and Derbyshire and Yorkshire iron, and also 
by native producers. As well good as inferior qualities were to be 
had for less money than was demanded a fortnight ago. A good 
middle-class Staffordshire pig could have been bought at as low a 
figure as £3 12s, 6d., and Lam inclined to think that an offer of 
1000 tons even at £3 10s. would not have been refused. Con- 
sumers, however, believing in the possibility of producers being 
able by a reduction in coal to effect an open market drop of 5s. per 
ton in pigs, would not purchase till they might be quite sure that 
such an eventuality ought not to be anticipated. The number of | 
blast furnaces now blowing in South Staffordshire is 78, against 98 
about a twelvemonth ago. 

Limestone keeps in short supply. Now that the difficulty 
arising out of a want of accommodation upon the railway has been 
pretty nearly overcome, mineowners in North Wales find that 
they are short of labour. Where, last year, the reduction in the 
number of blast furnaces in operation in this district commenced, 
limestone operatives were sent away from the quarries. They 
have found employment in other occupations, and it is not now 
easy to get them back again, or, indeed, to supply their place. 
Until more labour is available the supply will continue as now, 
much within the requirements of the smelters of iron in South 
Staffordshire. 

Some difficulty has arisen between Messrs. Groucutt, who own 
the chief pumping engine in the Bilston district, and the Mines 
Drainage Commissioners, and Messrs. Groucutt are understood to 
have made arrangements for stopping their engine. If the engine 
should be stopped, it is inferred that many surrounding collieries 
will be adversely affected. It is not, however, to be assumed that 
the Mines Drainage Commissioners are negligent to the interests of 
the Bilston district any more than to those of any other distriet. 
In the surface work which they are now doing that district is cx- 
periencing the principal benefit, and the Bilston district will be the 
first advantaged by the underground work of the commissioners. 
They on Wednesday notified that a fortnight hence the arbitrators 
propose to make a draft mines drainage award for the district, 
setting forth the amount of rate required for the drainage of mines 
within it, which they estimate will ™ equivalent to 3d. per ton for 
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other minerals raised therein. This rate will be payable in respect 
of all mines now worked within the district in the same propor- 
tions, and the rate will be for one year only. 

The Birmingham and district industries are less active than was 
the case a short time back. With only two exceptions the export 
markets are tending towards quietude. The exceptions are the 
Eastern and the Australian markets. From Canada and the 
United States, the indents being received are of only slight import, 
the promise of a good season trade with those markets not having 
been fulfilled. Plantation implements are moderately in demand 
for Central and South America and the Northern Provinces of 
India. Trade with Chili and Peru is literally at a standstill. The 
continental markets are taking less quantities of hardwares and 
the like, but the commencement of navigation along the Baltic has 
imparted a little stimulus to business. On home account the 
trade doing is distinguished more for steadiness than for animation. 
Mill machinery and the more valuable descriptions of ironfoundry 
produce, and gas and water mains, continue in fair request. Naval 
and marine ironwork is in better demand, and just a better trade 
is being transacted in wrought tubes. The principal galvanised 
ironwork firms are pretty well under orders, but houses of less 
standing are unsatisfactorily situated. The birding branch of the 
gun trade is extremely quiet. Trade in edge tools is not so brisk 
as was the case a short time ago, but at present the operatives in 
this department can securea fairamountof work. Hollow-wares are 
much inquired after; but as the end of the quarter draws nigh, 
the demand is appreciably falling off, impression existing that with 
next quarter prices will have undergone ease. Safe manufacturers 
are well under order. Trade is quieter in wrought nails, and the 
activity in the lock trade continues. The tinplate workers and the 
japanners are doing more work, because of an improved inquiry for 
season goods. The brassfoundry trades remain in a healthy con 
dition ; bolts and latches are only in steady demand. 

I was, I think, the first to make known through your columns 
that Belgian steel tires were coming to certain railway carriage build 
ing works in this district, there to be used up comparatively within 
the sound of machinery which shall be rolling English steel tires. 
It was explained by the persons immediately concerned, that the 
purchase was intended only as an experiment, and that no wagons 
had been sent out furnished with Belgian tires. This was under 
stood as intimating that Belgian tires could not at that period be 
considered equal in quality to those of the English mills. Assuming 
that the transaction to which I refer was simply experimental, I 
fear that the statement in last week's ENGINEER that the John 
Cockerill Company is executing an order for 10,000 tons of steel 
tires on English account must be read altogether in favour of the 
Belgian product. To what extent this order will be used up in 
this district I am not prepared to say, but the fact is by no means 
a pleasant one for this district, where are produced in larger 
numbers perhaps than elsewhere in this country, tires of an ex 
ceptionally good quality and great repute in the railway market, 
and whose production have assisted to make profits leading to 
declarations of dividends which have caused shares of companies to 
stand at a handsome premium in the local share lists. 

The tube-making operatives at Wednesbury are still resisting the 
efforts of the Crown Tube Company to bring back a return to longer 
hours, and they display no indications of yielding. The strugyle 
possesses more significance than is generally attached to it. But 
from what is occurring inSouth Wales, it would come more promi 
nently to the front. The facts which Mr. Rupert Kettle has 
brought out in connection with the arbitration in the Northumber 
land coal trade, in which he was the umpire, are not likely to make 
the Crown Company less disposed to withdraw their notice ; but 
though it should be shown that the effect of short time is to lessen 
the fund divisible as wages over a given number of men, it is 
scarcely probable that the men will yet lessen their efforts to 
provide the men on strike with funds to keep them so long as the 






























struggle lasts. Whether or not, however, they will for long 

provide them with money enough to reconcile them for the loss of 

the high wages which they could earn at work is another matter. 
The stock-lock make who are mostly located in and al 








Wolverhampton, have ven their employers notice, which will 
expire on Saturday, for an advance in their wages to t tent of 
10 per cent. 

There is great excitement amongst the gas consumers in Dir 
mingham. One of them, Mr. Thomas Griffiths, finding that his 
bill had increased 100 per cent. without his having added to tl 
number of his burners, wrote a letter in one of the local papers, 
recommending that his fellow tradesmen should at once look to 
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their gas bills, The recommendation was acted upon by m y, an 
the result has been that his case is not single. On Tuesday at the 
(ueen’s Hotel there was a meeting of gas consumers numbering 
from 159 to 200, when it is transpired that there was no one present 
who could not testify from personal experience to the extraordinary 
and unaccountable inflation which the gas companic s bills had 
lately undergone—ranging in many cases from 50 to more than 100 
per cent. in quantity as compared with corresponding periods 
in previous years, and exhibiting, of course, a proportionately larger 
ratio of increase in charges owing to an advance in the pric 
of gas. One speaker showed that his factory gas bill rose no 
less than 207,000ft. in one quarter, in the face of a reduction of 
the hours of consumption. As may be imagined the remarks 
were by no means complimentary to the two companies that supply 
Birmingham with gas, and various theories were advanced to ac 

count for the strange state of things which had called 
the consumers together. From anexperiment made it appears 
that there has been a steady and progressive decline in the illumi 
nation of the gas supplied by the Staffordshire Company ever since 
1873, amounting in the fifteen months to 1°38 candles, or nearly 9 
cent. It is easy to understand that to obtain sufficient illumi 
ation much more gas would, under these circumstances, be burned 
to afford the light desired, and in this diminished illuminating 
pewer may perhaps be found one leading reason of the larger con 

sumption. Something else, however has to be found out before a 
complete solution has been obtained. With the view of unearthing 
this something, the mecting appointed a committee of investigation, 
both for the collection of evidenceand the taking of legal opinion on the 
respective rights and liabilities of the companies and their customers. 
It is significant that upon the same day that this meeting of gas 
consumers came off, there was the half-yearly general meeting of 
the Birmingham and Staffordshire Gas Light Company. It will 
not be surprising that the directors report showed a balance in 
favour of the company of £46,451 13s. 9d. Out- of this sum tl 

directors recommended the payment of the usual maximum dividend, 
amounting to £28,207 10s., leaving a balance of £18,244 3s. 9d. to 
the credit of the next half ye: The report was a lopte d, 
and the usual dividends of 10 per cent. and 74 per cent were d 
clared, 
































accounts, 





NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

THERE is no improvement whatever in the iron trade of this 
district. Consumers, actuated by the strong conviction that there 
must be a fall in prices before long, have lost all confidence in the 
market, and are consequently purchasing only to the most limited 
extent. The near approach of the quarterly meetings has also an 
effect upon business, which is altogether excessively flat, and 
although there was a tolerab!ly large attendance at the Manchester 
weekly meeting on Tuesday, the general complaint was that no 
sales could be made, and it was probably one of the dullest markets 
that have been experienced for some time past. There has not 
been much change in Lancashire pig iron, makers’ quotations 
being still about 72s. 6d. for foundry, and about 67s. 6d. 
per ton for forge iron delivered in the Manchester district. 
Makers, however, are tolerably well supplied with orders, particu- 
larly in forge iron, for which there has been a good local demand, 
but the amount of business now being done is very restricted ; 
foundry iron particularly being exeedingly quiet. The settlement 
of the wages difficulty in the Durham district has had a somewhat 


depressing effect upon Middlesbrough iron in this market, and 

sellers have been offering at lower prices. Nominally, the quota- 

| tions remain about the same as last week, —67s. 6d. to 68s, Gd. per 
ton for foundry iron, and 64s, to 65s. for forge iron delivered in the 
Manchester district—but at these figures sales have been almost 
impossible. Manufactured iron continues dull and weaker in price, 
makers being willing to accept a reduction of 5s. per ton upon 
recent quotations rather than lose orders, and ordinary bars 
delivered are worth about £8 15s. per ton. 

The Lancashire furnaces, at least so far as the limited number in 
blast is concerned—have generally work on hand that will carry 
them over the next two months, but in the face of the present 
unremunerative prices, smelters exhibit no a to increase 
their production. In the finished iron works there is no particular 
change to notice since my last report. 

The Iron and Steel Institute of Great Britain has been invited 
by its Manchester members to hold the next antumn meeting in 
the above city, and the council, Iam informed, have accepted the in- 
vitation. Special couragements are being made for organising 
excursions to some of the important iron and other works in the 
immediate neighbourhood, and facilities are also to be afforded i 
the hall in which the meetings will be held for an exhibition « 
objects of interests to the trade. 

A gradual working down of pric 
trade, » poorer classes of fuel especially exhibiting a want of firm 
ness. The leading firms in the Manchester district, as I noticed in 
last report, are still well supplied with orders ; and do not exhib 
any disposition to make concessions ; but this is rather the excep 
tion than the rule, and colliery proprietors generally are finding 
themselves gradually forced into concessions to secure or lers. 
Good round coal is tolerably firm, but engine fuel and slack are 
easier, the latter being now sold in the Wigan district as low as 
4s. 3d. per ton, the average pit price s all round being about as 
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»8 is still perceptible in the coal 








under :—Best coal, 12s. 6d. to 14s.; steam coal, 10s, 6d, to 11s. ; 
burgy, 7s. to 8s.; and slack, 4s. 6d, to 6s. per ton according to 
quality. The shipping trade is dull, and with the continuance of 


the east winds, ships in the Liverpool port are scarcer than ever, 

thus making it very difficult to execute what orders are on hand. 
In the coke trade there is a very fair local demand, but now that 

the north country wages difficulty is settled, there are not so many 





inquiries from outside quarters, 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THERE has been very little change in the general state of tradk 

during the week. Some of the rail mills are still producing a good 

tonnage, but it is known that in more than one instance operations 

are being carried on either at an actual loss or for prices which leave 
the merest shadow of profits. 

No great amount of business is being transacted in merchant iron 











for general purposes, although several special brands of good York 
shire iron still meet wit ready sal *rices are weak, and may 
possibly come down as soon as the Staffordshire q terly: tings 
have been held, 

Hematite pig irons are tolerably ! gures Vv very 
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the week a lot of about 200 tons of Swedisl 



























** Steinbuck” has been offered for sale by publ 
. portion has been disposed of, the price be 

A petition for liquidation has been filed by D 
Attercliffe, She ttield, carrying on a ste el and it 
as Foster, Lockwood, and Co., and in copartners 
as Lockwood and Smith. The liabilities a 
A meeting of the creditors of Mr. W. De Sar 
has also been held, the liabilities amounting 
valued at £200, Liquidation was resolve 
lischarge was granted, Several of th 

l companies have agai illed t 

tidings of an unfavourable nature, ‘ 
Company, Limited, has not paid its dividend for the year ending 
June 30th last, and explains that there has been a great loss in the 
railtransactions. A meeting of the shareholders has, therefore, been 
held, at which a committee was appointed to confer with the 
directors as to their proposal to lessen the ar £40 now paid 
up on each share, so as to increase the margin of uncalled up 


capital. 

I he shareholders in the New Sharlston Collieries, Limite d, have 
also had a stormy meeting, the proceedings lasted five hours, and 
cannot very well be summarised succinctly here, but it may be 
stated that some of the old directors were re-elected, and that a 
proposal to hold the meetings at the collieries instead of in London 
it but not clearly carried, owing to the confusion which pre 

A special meeting of the Charlton Ironworks Company, 
Limited, was held at Shettield last week, in order to consid the 
position of the company, and to discussa scheme for raising 0,000 
by issuing preference shares to bear 10 per cent, interest. The 
company was stated to be £1000 worse off than last year, its entire 
liabilities being £29,400, or, with £7100due for last year’s dividend, 
£36,500, Their property was, the chairman stated, worth £99,000, 
and was unencumbered, the monthly turnover was said to be about 
Some of the spe: kers advocated the raising of the money 
by debentures instead of preference shares, but the original proposi 

jority. It was stated 


en laid out than was originally contem 
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tion wascarried by a very considerable mn 
that more <¢ ipital had be 
lated, and that money was required as working trade e: 
On Monday, in accordance with an arrangement entered into a 
week previous, a delegate meeting from the various lodges repre 
nting the South Yorkshire Miners’ Association was held at the 
central offices of that association at Barnsley. After a discussion 
relative to the state of trade, and the various advances in wages 
which had been conceded since 1871, an opinion was expressed that 
the men ought not to be called upon to submit to any present re 
duction of larger amount than 74 per cent., in place of the 10 pea 
cent. drop which the employers asked them to accede to, A 
deputation—consisting of Mr. D. Moulson, the president; Messrs. 
John Normansell and P. Casey, secretaries; and several me mbers 
of the council of the Miners’ Association, were then appointed to 
proceed at once to Sheffield in order to confer with the owners, 
They therefore proceeded to the offices of the South Yorkshire 
and North Derbyshire Coal-owners’ Association, Norfolk-street, 
Sheflield, where the Finance Committee, consisting of Messrs, 
Charles Markham, Charles Tylden Wright, A. M. ¢ hambers, 
W. Pepper, and I. Stores Smith, under the chairmanship of Mr. 
Markham, was awaiting their arrival. A discussion lasting ibout 
two hours took place, being conducted throughout in a friendly 
pirit, at the termination of which it was mutually agreed and 
resolved, ** That a reduction of 10 per cent. from the advances given 
since October, 1871, be made from the second pay day in April 
next, and that no further alteration be made in the rate of wages 
for four months from that date.” The question is thus again 
disposed of in an amicable manner. The men are certainly to be 
congratulated upon the good sense they have exhibited in avoiding 
a contest with the powerful organisation of the employers, and they 
cannot fail to reap the reward of their compliance in many direct 
and indirect ways. 
There is no animation whatever in the coal tra ; 
for ordinary steam and manufacturing fuel being on a limited 
scale, although the continuance of cold weather has had the effect 
| of restraining the strong tendency of house coal towards lower 
prices. Ordinary manufacturing fuel is still about 5s, to 7s, Gd. 
| per ton, and best loco steam coal 11s. Gd. to 12s. at the pits, 
| Now that a reduction in wages has been peaceably effected it is 
confidently anticipated that a considerable reduction in quotations 
will be declared by the local coalowners and coke producers. 
As has just been stated, the house coal trade is tolerably steady, 
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a fact which is further elicited by the returns showing the tonnage 
of coal carried to London by railway during the month of February. 
The Midland once more headed the list, the precise totals being 
as under :— Midland, 145,144 tons; Great Northern, 83,316 ; 
London and North-Western, 77,785; and Great Eastern, 66,954. 
These figures demonstrate that the Midland and North-Western 
carried somewhat less than in January (the latter company by 
5000 tons), but the Great Northern had an increase of nearly 3000, 
and the Great Eastern of not less than 19,000 tons. Eight of the 
largest South Yorkshire pits working the Barnsley thick ceal sent 
17,000 tons in February as against 15,700 in January, and seven of 
the chief Silkstone collieries contributed 15,000 tons last month 
against 13,400 in January. The Midland, of course, had its 
largest tonnage from the Derbyshire pits, Clay Cross alone sending 
over 25,000 tons, and Langley Mill over 17,000 tons. The Great 
Northern line into the Derbyshire coalfield will probably be ready 
for traffic in June next. 








NOTES FROM SCOTLAND. 

(From our own Correspondent.) 

THE state of business in the Glasgow warrant market during the 
past week has not shown any improvement. Very few transactions 
of any importance have taken place, and the prices have been 
slightly on tie decline. On Friday a small business was done 
from 73s, Gd. to 73s, 3d. There was a decline on Monday, when 
business was done at from 72s. 9d. to 72s. 6d Tuesday’s market 
was very flat in the forenoon, but became more steady in the after- 
noon, still the prices of Monday were not improved upon. Prices 
have not been so low as they are at this moment for at least two 
months, The quantity of pig iron in Connal’s stores on Monday 
afternoon was 27,868 tons, being 950 less than at the same time 
last week. 

Since my last report there has been a general reduction in the 
prices of the principal makers’ brands, of from 1s. to 2s, 6d. 
The quotations are as follows :— Gartsherrie No. 1, 87s. 6d.; 
No. 3, 77s.; Coltness, No. 1, 89s.; No. 3, 76s.; Summerlee, No. 1, 
37s. Sd.; No. 3, 75s.; Langloan, No. 1, 86s.; No. 3, 76s.; Govan, 
No. 1, 75s.; No. 3, 73s.; Calder, No. 1, 87s. 6d.; No. 3, 75s.; 
Shotts, No. 1, 87s. 6d.; No. 3,77s.; Carnbroe, No. 1, 82s.; No. 3, 
74s.; Monkland, No. 1, 75s.; No. 3, 73s.; Clyde, No. 1, 76s.; 
No. 3, 74s.; Glengarnock, No. 1, 84s.; No. 3, 75s.; Eglinton, No. 1, 
75s.; No. 3, 73s.; Dalmellington, No. 1, 74s.; No. 3, 72s.; Kinneil, 














No. 1, 80s.; No. 3, 72s.; Carron, No. 1, 77s. 6d.; No. 3, 75s. 

The shipments of pig iron from Scotch ports for the week ending 
the 13th inst. amounted to 9676 tons, showing a decrease of 946 
as compared with those of the corresponding week of 1874. The | 
imports of Middlesbrough pigs at Grangemouth for the week were | 
3610 tons, being 2150 more than in the corresponding week of last | 
year, 

Business continues exceedingly dull in the malleable trade, orders | 
are very scarce, and work is in some instances being undertaken 
considerably under the nominal quotations, The prospects of the 
trade can scarcely be considered cheering. There was a goo 
average export of castings, finished iron, and machinery from the | 
Clyde last week, but there is a want of activity in some foundries | 
where large castings are made. | 

The coal trade in the west remains in the same dull and lifeless | 


| 


state in which it has continued for a number of weeks. Prices | 
have again fallen from 3d. to 6d. per ton. The demand, home and 
foreign, is much below the capabilities of the production, and some 
coalmasters are not a little embarrassed as to what should be done. 
Several of the smaller collieries are nearly being crushed out of 
existence altogether. The wholesale prices at Glasgow are :— 
House coal, 9s. to 14s. 3d.; Wishaw Main, 8s. 6d. to 9s. 6d.; 
steam, 10s. to 12s.; splint, 9s. 3d. to 10s.; smithy, 15s, 6d. In | 
the eastern mining counties, the trade is, if possible, in a still more 
depressed condition, and the downward tendency of the market is 
very perceptible. Indeed there has been an almost general fall in 
prices within the past ten days. 

The position of the miners will be best ascertained by a glance at 
the reports which were submitted to a meeting of delegates which 
was‘held in Glasgow on Tuesday, and at which Mr. D. Drinnan, of 
Shotts, presided. Mr, Henry Cood, the delegate from Fife and 
Clackmannan, reported that the employers have given notice of a 
further reduction of 20 per cent. in the wages of the men, which 
was announced to take effect in the course of fourteen days. The 
mineowners had been asked to meet the representatives of the men 
and have a conference on the subject, but as yet the employers 
had not returned any answer to that request. The men of 
Fife and Clackmannan had sent £100 to South Wales on | 
Saturday last, and they expected to be able to remit a | 
trifle more this week. To the men of West Cumberland they | 
had forwarded £75, and they also considered that, notwith- | 
standing their own impending troubles, they should be able to give | 
them a little further assistance. Mr. Cood laid on the table of | 
the conference acheque for £110 3s. 4d., being the proportion con- 
tributed by his constituents to the salary of Mr. Macdonald, M.P., | 
in his capacity of adviser to the Scotch miners, Mr. Gillespie, of | 
North Stirling and Linlithgow, stated that from his district 
a levy had been sent to South Wales, which they hoped to 
continue. Mr. Smeddon, of West Calder, reported that the pro- 
portion of Mr. Macdonald’s salary contributed from his locality 
was in his hands and ready to be paid over. From the district of 
Heywood £100 had been sent by Mr. George Wallace to South 
Wales, this sum being raised from a uaion of about 450 men. 
Things were reported to be in a backward condition in Hamilton 
and Larkhall districts. Mr. Samuel Hughes, of Maryhill, stated 
that the unions under his charge were rapidly increasing their 
membership. A meeting was held at Baillieston on Tuesday 
evening, when addresses were delivered to the miners by Mr. 
Drinnan and others, their object being to induce the men to re- 
organise themselves into union. 

# A letter from Mr. Macdonald, M.P., was received on Tuesday by | 
the representatives at the conference mentioned above. It was 
dated Langham Hotel, London, March 15th, and complimented 
the Scotch miners on the promptitude with which they had taken 
up the case of the miners in South Wales. The hon. gentleman 
alluded in somewhat strong terms to a statement made by Mr. 
Fothergill, chairman of the South Wales Mineowners’ Association, 
to the effect that the principle of arbitration had been a failure in 
the North of England. He referred to what had been done there 
by arbitration with the view of rebutting the assertion, and said 
that such a statement showed the man who made it either to be 
unpardonably ignorant, or, what was worse, stating what was 
grossly untrue. 

A number of manufacturers in Glasgow are at present making 
up collections of articles to be forwarded for exhibition at the 
Chilian Exhibition, to be held at Santiago in September next. 

At a meeting of the Glasgow Philosophical Society held the other 
evening, Mr. James R. Napier gave notice that, at the next meeting 
of the society, he should move that a petition be presented to her 
Majesty the Queen, praying that her Majesty would be pleased to 
direct the Railway Commissioners, now taking evidence on railway 
accidents generally, to inquire into and make an interim report on 
continuous brakes, laying down the conditions which such mecha- 
nical contrivances should be capable of fulfilling, with a view to 
their compulsory use on the whole railway system of the United 
Kingdom. 














THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

TuHE value of pig iron still remains without change, No. 3 being 
quoted at 59s. to 60s. per ton. At Middlesbrough on Tuesday there 
was a fair attendance on Change, but pending the result of the 
arbitrations in the mining industries of Cleveland and Durham, 


| demanded that they should be discharged. 


THE ENGINEER. 





profit on their manufacture now than they did in 1871, when iron 
was quoted at 8s. or 9s. per ton less than it is at the present time, 
there is a pretty general feeling that the effect of the reductions 
recently made in wages will be to bring down the value of pigiron, 
and buyers are therefore ew the hope that they will be able 
before long to buy cheaper than they can do now. The blast 
furnaces of the district are working with regularity, and it is 
expected that the production of pig iron for the month 
will be fully up to the average of the last few months. 

The North of England m Manufacturers’ Association has 
given notice of the abandonment of the present sliding scale for 
the regulation of ironworkers’ wages The present arrangement 
was adopted at a meeting of the joint committee of employers and 
workmen, held at Derby, under the presidency of Mr. David Dale, 
on the 27th of February, 1874. It provides for the regulation of 
wages by a self-adjusting seale, with a maximum of 12s, 6d. and a 
minimum of 9s, 6d. for puddling, with mill rates in proportion. 
The relation which wages shall bear to the selling price of finished 
iron is fixed by taking account of the iron made by twelve selected 
firms in Staffordshire and by the North of England firms who are 
members of the Arbitration Board—the two average prices of the 
North of England and Staffordshire respectively being added together, 
and then divided by two. Upon the resulting average price the 
rate of puddling is fixed at 1s. for every £1 of selling price, 
with the fractional fluctuations previously taken into account, and 
mill rates in proportion. Owing to the anomalous condition of the 
finished iron trade it is now —— to abandon this sliding 
scale, and a new arrangement will take its place on the Ist of 
July next. 

Arrangements have been made for the re-commencement of the 
finished ironworks at Walker-on-Tyne, belonging to the firm of Bell 
Brothers. These are among the oldest works of their kind in the 
North of England, but for more than a year past, on account of 
slackness of trade and other causes, the puddling department has 
been practically at a standstill. There are over seventy puddling 
furnaces altogether, with three blast furnaces devoted to the manu- 
facture of Bessemer iron. 

The arbitration of Mr. Rupert Kettle in reference to the proposed 
20 per cent. reduction in the wages of the minersof Northumberland 
was published on Tuesday of this week. Mr. Kettle’s award is to 
the following effect :—‘‘ (1) That the hewers in hard coal collieries 
be further reduced by taking off 10 per cent. from the general per- 
centage rise conceded to hewers in those collieries since 1871. (2) 
That the hewers in soft coal collieries be further reduced by taking 
off 12} per cent. from the general percentage rise conceded to 
hewers in those collieries since 1871. (3) That, for the purpose of 
this award, the following be considered soft coal collieries, viz., 
Benwell, Delaval Benwell, Elswick, Heddon, Plashetts, Throckley, 
Walker, Walbottle, Mickley, Prudhoe, Wylam, Montague Main. (4) 
That the underground men otherthan hewers be reduced as follows : 
(a) The ‘stone men’ be further reduced 10 per cent. from the 
total rises of wages conceded to them since 1871. (b) The 


| ‘ deputies’ be further reduced 12} per cent. from the total per- 


centage rise of wages conceded to them since 1871. (c) That all 


| other underground men and boys be further reduced 15 per cent. 


from the total percentage rise of wages conceded to them since 1871. 
(d) Provided, that in carrying out the last rule no workman of full 
age be reduced below 3s. 6d. per shift. (5) That all top-men and 


| bank-men and boys in every class of work be further respectively 


reduced 15 per cent. from the total percentage rise of wages con- 
ceded to each class since 1871. Provided, that in carrying out this 
rule no workman of full age be reduced below 3s. per shift. And 
I direct my award to come into operation at each colliery from 
and after the next pay day thereat.’ 

It is not yet known when the result of the arbitration on the 
wages of the ironstone miners of Cleveland may be expected, but 
as the complete transcript of the shorthand writer's notes, to- 
gether with all the documents relating thereto, are now in the 
hands of Mr. Kettle, the publication of the award cannot be much 
longer delayed. 

A few days ago there was a violent gale in the Cleveland district 
which did a lot of damage to the Crampton forge now being erected 
at the Carlton works of the North of England Industrial Iron and 
Coal Company. But for this fact it is considered probable that 
the Crampton furnaces would have been in operation next week. 
A few weeks longer, however, at the most will enable the North of 
England iron manufacturers to judge for themselves of the merits 
of Crampton’s system, which is also being adopted at the Newport 
works of Fox, Head, and Company. 

A trial of a new coal-cutting machine, which was regarded as 
satisfactory, was made this week at one of the collieries of the 
Marquis of Londonderry in the presence of a number of viewers and 
colliery engineers. 

A curious dispute has taken place this week at Monkwearmouth 
Colliery—the largest and deepest mine in the North of England. 
In consequence of the owners having in their employment about a 
score of men not connected with the miners’ union, the unionists 
To this the owner 
demurred, and hence on Saturday, when their notices consequent 
upon the termination of the old rate of wages had expired, about 
1150 men and boys left work, and refused to resume operations 
again on Monday. It is understood that the men will get no 
support or countenance from the union, 

The strike in the Tyne chemical trade still continues, about 3500 
men and boys being idle, and there is not as yet any prospect of a 
settlement. 

It cannot yet be said that the strike of shipwrights on the Tyne 
is at an end, but it is a significant fact that the men employed by 
Palmer’s Shipbuilding and Iron Company returned to work on 
Monday at their old rate of wages. It is thought that others will 
soon follow. 

Arrangements have been made for holding the arbitration 
resolved upon in reference te the proposed reduction of 20 per éent. 
in the wages of Durham miners on the 8th or 15th of April next, 
according to the convenience of Mr. Rupert Kettle, the umpire. 
It is not yet known whether it will take place in London or in New- 
castle. 

No change has taken place during the 0 ten days in the value 
of manufacturing coals, and coke is in request at 16s. to 17s. 
per ton. H ld ting with a rather slower sale, but 
the demand for Northumberland steam coal continues to be 





once let the present strike be settled, and it will be a long time 
before any further difficulty occurs. 

There was a fear outside of the iron and coal districts that the 
peace was to be broken last week, and a strong force of police was 
actually sent to aid the authorities, but this was not required. 
The scene of difficulty was at Merthyr, and fears were aroused on 
account of the conduct of the stone-breakers. All the able-bodied 
men who apply for relief are now put to stone-breaking, and in one 
large division of these, numbering 500 strong, signs of disorderly 
conduct showed themselves, which justified the magistrates in 
taking precautions. Another difficulty has now arisen, which I 
fear will not be so easily settled. The colliers at Dowlais having 
refused to cut coal for the pumping engines, the poor law guardians 
have decided that since work was offered them which they refused 
to do, they cannot be relieved either in the workhouse or without. 
Several meetings have taken place on the matter, and the men 
protest loudly against the decision, as being on the side of the 
masters, 

On Tuesday a large meeting of the colliers was held near 
Merthyr, when it would appear that a strong wish was expressed 
to return to work. This, unfortunately, is of no avail, as the Coal- 
owners’ Association have decided not to reopen the coal works until 
two-thirds of the men on strike have made an application to return 
to work. In the Aberdare Valley very little, if any, distress exists 
on account of the substantial character of the relief afforded. 
Aberdare is the place where the central relief committee have 
taken up their quarters, and donations have been received there 
from all parts of the country. It is the stronghold of the Union 
also, and thus I imagine that the relief is pretty well confined to 
that valley. 

The shopkeepers in the whole of the district are complaining 
loudly that they have to bear the burden, and a movement has 
been started with a view of closing the shops against all but ready- 
money customers. This would soon have a strong effect in bringing 
the men to their senses, as at present the unfortunate tradesmen 
are dispersing their goods in all directions, with a very remote 
prospect of getting a return. During the strike of 1873 many 
grocers had upwards of a thousand pounds on their books, and this 
is generally regarded as lost. 

I have no hopeful sign to record this week. Lord Aberdare’s 
effort (as indeed would the effort of any outsider be) is regarded 
with distrust, and the men being split up into factions, and the 
mass of them without any representative, seem as if drifting 
towards starvation, unless accident should supply a mode of getting 
out of the difficulty. 

I am seriously afraid that troubles are in store. Unless an 
arrangement can be brought about, the men will regard the 
conduct of their fellow-workmen at the Rhondda and at Aberdare 
as inhuman. 
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animated by reason of the strike in South Wales. Inotherr t 
the condition of the coal trade is unchanged. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

Mr. G. T. CLARK, resident trustee of Dowlais Works, has pub- 
lished a letter in the Economist, which gives a most disheartening 
prospect of the Welsh iron trade. Russia, which in the times of 
Sir John Guest was so good a customer to Dowlais, is cut off, and 
America again, which Cyfarthfa mainly relied on, is in his opinion no 
longerto be depended upon forany trade. Inconfirmation of his views 
information has been received within the last few days that orders 
from Italy, which used to be taken by an important Monmouth- 
shire house, have gone to Belgium, at a price which, had it been 
taken by the Welsh firm, would have entailed a loss of 20s. per 
ton. A local correspondent at Newport adds to this by stating 
that a leading London buyer, with ample orders to place, seas no 
chance for the Welsh ironmasters except the wages rate be reduced 
30 per cent. ‘ . 

It is very evident that if the iron trade is to be resuscitated the 
management must enforce successive reductions, until a price can 
be quoted which will meet the yor of buyers. do not 
think that there would be much difficulty with the ironworkers, 
a great many of whom would now be only too = to go in at 
any price. r fellow well illustrated this the other day by 
saying, ‘‘I should only be too glad to crawl back to work on my 





there is not much disposition exhibited to enter into large con- 
tracts, Although pig iron makers declare that they realise less 


hands and knees !” e real difficulty is with the colliers, but 
































875. 1875, 
Tron (continwed)— 

Castings—Large— 424284. Pig in Yorkshire— £a,a £44. 
Birmingham ........| 910 0..1810 0 4 | 31> 0..0 00 
Cleveland ... 710 0..8 00 312 6.000 
Lancashire . 700.900 $32 6..000 
Staffordshire. 910 0..1810 0 600.700 
Scotland ... 70°0..900 Plates in Glasgow 815 0..00 5 0 
Wales ..scccceesesee| 0 0 0..0 0 6 Yorkshire ...... 10 0 @..1210 0 
Yorkshire.........6..] 8 0 0..10 5 0 Rails—Cievelan 700..7W 0 

Castings—Small— Glasgow......... 715 0..8 5 @ 
Birmingaam ....... |1010 0..9410 0 8. Yorkshire, Steel} 910 0.. 9123 6 
Cleveland ........+.-»|10 0 0..15 0 © Jo. Iron| 7 2 (..710 @ 
Lancashire . oowe 0..12 0 0 WEEE. svecedcce 615 @..7 00 
Staffordshir 0..%10 0 Rails—Old— 

Scotland . 0..146 0 0 Cleveland . 45 .410 0 
Wales ... 0..00 0 Staffordshir: 000.000 
Yorkshire ... eoeeee | 1l 0 0..17 0 0 Yorkshire ...... 500..000 
Copper, per ton— Railway Chairs— 
British—cake ....++++ 8610 0..88 0 0 3 OW weseereeee| 5 5 0..0 0 0 
Australian, per ton.... | 87 10 0..¥110 6 Refined metal ........ 400.436 
Best Selected ...-++++ 0..69 0 0 Do. in Waies ....| 7 0 0..8 0 0 
Bottoms... eoee 0... 0 0 Sheets, single, in— 
Chili Bars. 6..83 O ¢ Cleveland . 1110 0..1115 0 
Do. refi 0.0006 3 0..1310 0 
Sheet... ....- 0..96 0 0 0.17 00 
Spanish Cake .. 0ov00..000 0..1215 0 

Juke— 0.1400 
Cleveland .. 0+ .eeees 015 6..17 0 0 o..000 
Derbyshire ols ¢..0 00 
Wales ..- 013 0. 016 6 0..21 5 0 
Sheffiild .... «1 01 v.. 0 00 0..23 0 ¥ 

Coals, best, per ton— 0..22 00 
Birmingham ........] 015 0.. 019 ¢ 0..2510 0 
Cleveland .... ++ 076.09 6 oo. 0080 
Derbyshire— eee o..000 

Best ordinary ....| @13 0..016 0 White, dry ... * 0.0080 
Converting «..-..| 0123 0..0 6 0 Ground in oil ....| 0 0 0.0 00 
01) 0..014 0|| Oils, per tun— 
03 6. 0 5 @ Seal, Pale .........-..|3510 0..26 0 0 
Glasgow 08 6.013 0 BPOUR sovcsveces Ww 0 0..30 0 0 
Lancashire— Yellow to tinged .. | 33 0 0..3510 0 
Engine . ...--+-2] 010 0.. 010 GI] Linsced ........0e000. 2 0..25 7 6 
Furnace......++.. 0123 6..014 0 Olive, Gallipoli ‘ 0.000 
House.......0+6.5| O14 6..019 0 5) anish . 0.000 
London— Palr +s eee 0-000 
De ain nas Om 2 O64 Rangoon Engine (C. 
Other sorts ......] 1 @ 6..1 3 & Price & Co.'s), p. gail.| 0 3 6..0 0 0 
South Yorkshire— Rapeseed, English pale| 3310 0..0 0 0 
Best ordinary 013 0..016 © Brown ...... 3 0..3010 0 
Converting 012 0..00 0 Foreign pale.. 0.000 
lack 036..0 5 & Brown 0..0 00 
Wales.. 000.000 Sperm, body 0..00 0 
Steam 000.00 0 Whale, South 5 : 0..35 0 0 
MeuS0..cccccscoce 000.000 Brown o 0..°8 0 0 

Tron— E. I. Fist F 0 000 
Angle in Glasgow ....]| 910 0..0 0 0 Yeliow .......... | 2810 0..38 0 0 
Bar, Welsh,in London| 9 0 0.. 910 0 || Phosphor Bronee, per ton 

PlasgoW...eseeeee 9 0 0..910 0 Bearing Metal ......... | 1500 0..0 0 @ 
Staffordshire 817 6..11123 6 _. See 1450 0..0 00 
Wales, bars 9 5 0.. 0 O 0} Quicksilver, per bottle ..|19 0 0-.0 0 0 
Do.,common ....| 815 0.. 9 0 O|| Spelter, per ton— F 
Yorkshire best........}10 0 0.12 0 0 Silesian .....+see+-.. | 0 0.23 5 0 
Common ........| 817 6..10 0 0 English, V.andS.....]/ 0 0 0..0 00 
Cleveland— Steel— 
Angleand bulb ..| 817 6..9 0 0 Bessemer, rough......| 810 0..9 5 0 
Boiler plates..... |10 0 0..10 5 0 Do., manufactured.,.. | 9 5 0..11 0 0 
Cableiron.. .....{11 0 0..11 5 © Do., cast. Sheffield ° 0..24 0 0 
Nailrods ........] 910 0..10 0 |] Do., best,do. .. 0..55 0 0 
Rivet iron 1015 0..11 0 0 Do., spring . 0.2300 
Ship places ...... 950.910 0 Swedish k 0.000 
Cleveland,common ..{/ 8 0 0..810 0 0..28 0 0 
cece 810 0..9 0 0 0..4015 @ 
best 915 0..10 0 0 0o..000 
Puddied ........] 5 32 6..5 5 0 
Hoops, first quality— 0 0..94 00 
Birmingham ....|11 0 0..13 0 0 0 0..94 0 0 
Cleveland ...... .}11 0 0..1110 0 Bars ....++ 06055 | 93 0 0..95 0 0 
London .. 11 0 0..1110 0 Refined, in blocks |94 0 0..56 0 0 
Staffurdshi. 11 0 0..1210 0 Straits, fine—cash ..., | 84 0 0..85 0 0 
Wals .. ll O 0..12 0 0 For arrival ...... 84 0 0..56 0 0 
Yorkshire 1110 0..1210 || Tinplates, per box, 135 
Nailvods .. 10 0 0..10 5 0 sheets—Londoiu— 
Gi Ww -| 910 0..0 00 IC. coke. «14,45 [17 0.111 0 
17 5 0..1710 0 IX. ditto 000.000 
11 0 0.. 00 IC, charcoal 115 0..119 0 
IX. ditto ....-0e0s. | 000-000 
3 5 0..0 0 0} Tinplates, per box, 225 
326.000 sheets— Wales— 
218 0.300 IC, coke ... ..ee.ee | 1 7 6.110 0 
215 0.. 217 6 IX. ditto 116 0..118 0 
212 6..214 0 IC, charcoal ee 115 0..116 0 
Wy cce-sece seces| Se Ge G OS TX. ditto ......s00008 | 2 2 0..0 0 0 
Pig in Wales—No,1..| 5 0 0.. 610 0|| Fellow Metal, per lb,....| 0 074.. 0 0 8} 
Pig in Scotland— Zine, sheet, perton ..../2910 0..3010 ¥ 
BE evesesccscees Oe GB @ SG Sulphate in Glasgow .. | 12 0 0..14 0 0 
No.3 ssseceeeeeee| 313 6.0 0 0 
PRICES CURRENT OF TIMBER. 
1875. | 1874. 1875. | 1874. 
2246\40 26 Per Load. 220461248 £26 
+-11 10 13 10/12 © 14 10]/ Canada, Spruce,ist..10 012 0/13 01310 
- 310 610) 310 610 Do. 2nd...... 810 10 0/1010 1110 
-4 0 610! 4 0 610 Do, 3rd...... 810 10 0] 10 30 11 10 
+ 310 4 0) 4 5 5 || New Brunswick.... 8 0 910/10 O11 0 
7 0 8 0|8 0 9 O]] Archangel, yellow ..12 0 16 10| 14 10 17 10 
+5 0 6 0} 510 8 O}| Petersburg do......13 1015 0/13 10 15 10 
- 510 6 0} 710 8 O|j Finland .......... 8 10 13 10/10 10 1410 
+» 510 6 0| 7 O 8 O|| Memel and DantsicO 0 0 0) 9 0 0 0 
5 0 8 0| 5 5 8 0O|/Gothenburg,yel. ..0 0 00) 0000 
8 0 510) 330 610 White ......0 0001/0000 
+2 5 215| 315 8 5]! Geffe, yellow ......0 0 0 0} 0000 
- 310 4 5} 4 0 4 5] Christiania, best....13 014 0/13 01410 
«9 5 915} 210 8 5|| Other Norway .... 9 0 1210/11 10 1310 
«» 415 6 0O| 415 6 15]| Battens.all sorts... .7 0 9 0] 9101010 
410 6 0} 410 6 0j| Firng bds,sq.of lin.s d. 8. d.| ad. a d. 
+ 4 0 610) 4 O 610|| Ist yellow.. «14 617 6)14 615 6 
t0000'0000 +13 614 6/13 614 6 
+ 9 012 0) 9 012 0 -19 615 O|12 614 0 
6070/8090 £8 £56) £8 £8. 
8 0 9 0/10 oll 0 -.-75 080 0|95 01000 
3f. 9in. +920 O21 0/25 026 0 
ho 0% 0|32 of 0 930 0 250 0 | 280 0 300 0 
+18 015 0/15 01710 «+180 0 200 0/ 2.0 0 2€0 0 
9 O11 0\121014 0 
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THE LIFE AND LABOURS OF THE LATE SIR 
CHARLES LYELL. 

Viewep in its personal relations, the history of Lyell’s 
life was not eventful, and may soon be told. Charles 
Lyell was the eldest son of a Forfarshire heritor or laird of 
Kinnardy, who bestowed upon his first-born his own 
Christian name, and who some pretensions, at least in 
botany, to rank as a natural historian. The mother of 
Charles, Frances, an only daughter, came of the family of 
Smiths, of Swaledale, but-we have no means of judging 
how. far Charles L brilliant abilities were, as has been 
so often the case, derived from his mother. According to 
a custom, which at the date of Lyell’s birth, November, 
1797, still survived in most parts of Scotland, his early 
education seems to have been derived from a “ dominie,” 
or private tutor. His preparation for college seems, how- 
ever, to have been made in England, where his father had 
come to reside somewhere in Hampshire, and it is said that 
as early as this period he showed a decided liking for the 
observation of nature by having made a collection of the 
insects of the New Forest. In 1818 he entered Exeter 
College, Oxford, and obtained his degree as M.A. in 1821. 
His collegiate career does not seem to have been distin- 
guished, and with the retrospect we have now before us, 
as indicating Lyell’s great natural powers, we may be 
justified in concluding that it was neither want of ability 
nor of application, but the disgust which a mind such as 
his would be likely to imbive for the dry and dusty 
curriculum, devoid almost of a Famer of natural science, 
which then characterised our Universities. Two or three 
years afterwards he studied in London for the profession 
of a barrister, and was called to the bar in 1824. He is 
stated to have travelled one or more circuits, but his 
practice in his profession was at most but small. 

With natural abilities eminently fitted to have made him, 
if not a great advocate, at least a discerning judge, his 
inborn love of observation of nature and of truth seem to 
have made oad nweng by no means liked by him; and 
the brief period between his being called to the bar and 
his setting out on his first travels was, we may presume, 
muel more occupied with studying the works of natural 
historiins, geologists, and geographers, than of legal reports 
and precedents. His first travels were made in Switzer- 
land, Germany, France, and Italy, and at later periods of 
his life he visited the Danish islands, Scandinavia, parts of 
Spain, the kingdom of the two Sicilys, and twice visited 
North America, his travels there extending from Canada 
to the mouth of the Mississippi and eastward to Florida. 
The earliest paper from Lyell’s pen, which ap in the 
index of the Royal Society of London, “On a Dyke of Ser- 
pentine Cutting through Sandstone,” in his native shire, 
Forfar, bears date 1825, so that the foundation in special 
knowledge for hisfuture careerasa geologist had been already, 
in part at least, laid within a very short time after his call 
to the bar. His account of his first travels was published 
in the “ Transactions ” of the Geological Society of London. 
From this period up to 1864 Lyell produced between 
seventy and eighty papers on subjects ranging over almost 
every region on geology, besides a few between 1826 and 
1860, published conjointly with Murchison and other 
geologists. Amongst this long list of. papers .are several, 
such as*hosé on the “ loéss””of the Rhime; on the gradual 
rising of the land in Scandinavia ; on the ridges, beaches, 
and cliffs of the valley of the St. Lawrence; on craters and 
the structure of volcanic cones ; on the consolidation of 
lava on steep slopes; and on the forms of volcanic cones 
which mark distinct epochs in geological knowledge. 

In 1832 Lyell was appointed lecturer in geology at 
King’s College, London, a new institution, and one at that 
time looked upon with considerable suspicion and disfavour 
by the orthodox in politics and religion. In 1830 he pub- 
lished the first part of his “ Principles of Geology,” the two 
other parts constituting this first edition being brought out 
between that period and 1833. Successive editions of this, 
the great work of Lyell’s life, continued to appear at 
intervals, with such alteration, omissions, or additions as 
the progress of science seemed to demand. In 1863 
appez Lyell’s other great work, that on the antiquity of 
man, a work which may be said in reality to discuss two 
great themes, viz., the origin and antiquity of our race, and 
the part which ice is —— by a prevailing school in this 
country, and less generally abroad, to have played in the 
changes of our earth’s surface. Lyell’s third work, “ The 
Elements of Geology,” was really in great part comprised 
in the first edition of the “ Principles,” from which it was 
ee Lyell was married in 1832 to theeldest 
daughter of Mr. Leonard Horner, known to most readers by 
his published researches on the annual Nile deposits as a 
measure of the antiquity of the human race. . Lyell 
was an accomplished linguist, and accompanied her husband 
on most of his later travels. Lyell had become sufficiently 
famous beyond the range of science itself to have earned 
a knighthood in 1848, and in 1864, through the appre- 
ciation of Lord Palmerston, he was created a baronet. 
Increasing infirmity, more especially of eyesight, prevented 
Lyell from adding much during the last five years to the 
immense mass of his former labours, though he continued 
to revise his systematic works up to a very recent time, 
and his interest in all that was new and true in science 
only ceased with his life. He died on the 22nd of 
February last, having thus reached his seventy-seventh 
=, and with fitting honours his remains were interred in 

Vestminster Abbey on the 27th of the same month; the 
disease of the brain of which he died having been aggra- 
vated by a severe fall downstairs, caused by his decayed 
power of sight, in his house in Harley-street, London, 
where, in 1873, he had lost by death the ious and 
accomplished woman who for so many years been his 
helper and solace, Such are the chief points that marked 
the even tenor of Lyell’s life—but it is not by these that 
we can form any adequate estimate of the tness 


of the part which he played in the moulding of 
geology into something like a science. An old English 
mo’ has said that in every great career we may mark 


the concurrence of two distinct trains of causation. In 
his own quaint words, there has been not only “the man 





for the time” but “the time for the man.” This was 
markedly the case with Lyell. He was far from being 
the creator of geology, as popular ignorance often fancies. 
Geological speculation and observation, sound and un- 
sound, pre-existed with but little systematisation or bond 
of scientific unity. But few facts of an assured character 
had been evolved from observation, and to account for 
past events in the history of our planet, real or supposed, and 
often derived from scriptural myths, these were mixed up 
with the wildest’ hypotheses, having no basis 
the phenomena, but just of that i 
on the use of which Newton so forcibly 
pro’ . Geologists were divided by two hostile creeds, 
neither of which could define very clearly what it 
believed—the one declaring our globe was the result 
of the formative powers of water, the other of fire ; and 
though there were not wanting some great men who 
struggled for more light, and in part attained it, still, at 
the period of Lyell’s birth, geology was still not far 
removed from a fragmentary chaos. The ars _philo- 
sophandi, as applicable to geology, had yet to be dis- 
covered and applied, and this was really the great achieve- 
ment of Lyell’s life. Lyell was not profoundly master of 
any branch of exact science, but his mind was eminently 
judicial and comparative, and instinctively urged him to 
take stock of the facts, or supposed facts, presented to him 
on all sides, and to sift these out from the hypothetical 
imaginings by which they had been obscured. Though 
not originally or solely due, perhaps, to him alone, Lyell 
saw with a clearness that none had seen before, and 
enforced that which was not only the central truth of all his 
writings, but of all true geology, namely, that to explain 
the phenomena of our world we must appeal to nature 
herself, and from the forces and their effects which are 
operative before our eyes, trace back the effects which 
like causes, acting in like manner, had produced in times 
past, however distant. It has been the following out of 
this thought, though with much of halting and occasional 
turning aside from it, that within fifty years has caused 
geology to present the rough lineaments of a science; of 
that which, at a future day, however distant, shall present 
to us a true and coherent explanation of our world, con- 
sidered as a vast self-sustaining machine, in which 
mechanical, physical, chemical, and vital forces are all 
co-operative and balanced. One evil fruit soon began to 
show itself as a result of Lyell’s philosophy, and of the 
reaction it produced. Two new schools, with Lyell and 
Murchison as their exponents, those of the Uniformatists 
and of the Catastrophists, arose. Neither quite under- 
stood the boundaries of what it espoused. Lyell boldly 
held the doctrine announced by Playfair before him, that 
our world presented no trace of a beginning nor indica- 
tions of an end; that all forces that now act —— and 
mould the face of our globe had always so acted the same, 
both in kind and in degree, and that time, unlimited time 
alone, was needed to enable them to account for all that is 
written in the record of the rocks. 

In this Lyell undoubtedly went too far. The natural 
forces acting upon our globe have certainly been at all 


epochs the same in kind, for that is only to say that the | 
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laws of nature are unchangeable, but that they have been 
the same in intensity or degree at all past periods, the 
advances of physical science made within the last five-and- 
twenty years have shown to be untrue. A generation at 
least must pass, however, before geologists will be able 


fitly to assign Lyell’s place in the of logy. 
The whole on of that science will ‘aaeeinel made 
most important changes during the next half century by 
the application to it in — directions of the exact 
methods of investigation in which measure, number, and 
weight shall never be omitted being taken into account. 
Its questions thus treated are pregnant with results 
scarcely dreamed of as yet, more especially now that the 
laws connecting m i and physical phenomena, 
such as work and heat, have been firmly linked together, 
and for the leaders of the geology of the future other and 
higher scientific attainments than those of the men who 
have led geological progress during the earlier years of 
Lyell’s life will be indispensable. 

Lyell cannot be viewed as a great scientific discoverer, 
all his numerous papers show that same lucidity and pene- 
tration which characterise his greater publications, and . 
every paper contains some bright central point clearly 
elucidated, but none can be said to disclose any great and 
undying discovery ; such was not his forte, which was, as 
we have said, the perspicacious weighing of the truth and 
significance of the observations or discoveries of others, 
and the welding intoa reasonable and consistent whole 
the truth he thus had sifted out. At how early a period 
Lyell’s philosophy of geology had assumed its great general 
outlines, and in how clear a manner, can nowhere, perhaps, 
be better seen than in the able article which he published 
in the Quarterly Review for 1827, the title of which, 
“ Memoir on the Geology of Central France,” &c., conveys 
no idea of the range of subjects embraced in the article, 
nor of the boldness and freshness of thought with which 
they are discussed. a - our readers may think that 
a lengthened notice of the life of a great geologist is scarcely 
pha oe to our pages, and although the leaders of the 
engineering profession have long admitted geology to have 
some claims to reckon amongst their studies, the F.G.S. 

enerally figuring amongst the tail of scientific titles fol- 
—_ their names, it is, unfortunately, true that perhaps 
not half a dozen names could be quoted from all ranks of 
that vast profession as belonging to men who have added 
anything to geological knowledge, or even made more 
intimate acquaintance with it than belongs to the right to 
use the above three letters. The time is rapidly coming, 
however, when at least for every branch of the profession 
which has to yom largely with our mother earth, . - 
knowledge of geology, giving a complete of the 
i) geique de globe, will oF het indis me Aggy John 
nnie possessed such knowledge of the laws which govern 
the movements of winds and waves, tides and sea bottoms, 
he would have escaped many of the failures in harbour 
engineering with which, notwithstanding his vast common 
sense and sound judgment, his name is connected; nor 
would Robert Stephenson have pronounced the formation 
of the Suez Canal to be impracticable, and that, if made, 
it must become a stagnant ditch. 
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BOSTON GASWORKS. 

Tue old gasworks at Bosten, antecedent to these of which we 
are about to give a brief description, and the principal features of 
which we illustrate at pages 211 and 214, were among the 
earliest erected in the kingdom. However adequate they might 
originally have been for the purpose for which they were intended, 
they eventually became insufficient to meet the growing demand 
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for an increased supply of gas. Additions and modifications were 
introduced at various times, but without effecting any very satis- 
factory results towards meeting the public requirements. It is 
worthy of notice, in connection with these gasworks, that the in- 
creased demand for gas was not, as is nearly universally the case, 
due to any increase in the population of the town or neighbouring 
district, for the statistics of that part of England prove that its 
population has for very many years remained stationary, or nearly 
so. The necessity for — a larger quantity of gas than the 


old works were originally capable of producing, was occasioned 










by the lower rate at which it could be manufactured, and conse- 
quently supplied. Persons who could not, or would not, afford 
to purchase it when the cost of production was excessively high, 
at once availed themselves of its many advantages so soon as it 
could be supplied to them at anything approaching a reasonable 
price. In addition to this first and chief cause, namely, the 
cheapening of the commodity, .the progress of the times un- 
doubtedly had something to do with the 
demand fora larger supply. The necessity 
for lighting shops, places of business, 
refreshment, recreation, and all public 
edifices in a manner superior to that for- 
merly employed, contributed towards the 
same object. 

Finding, after some little experience, that 
the old works could not be adapted to meet 
the exigencies of more modern times, it 
was resolved to adopt the course always 
proper in all similarinstances. This course 
was to pull down the old works, and 
establish new ones in their place without 
interrupting the supply during the substi- 
tution. The designing and superintendence 
of the new works were placed in the hands 
of Mr. R. P. Spice, C.E., of 21, Parliament 
street, to whose courtesy we are indebted for 
the drawings from which our illustrations 
have been pre The present works 
occupy the site of their predecessor, together 
with some adjoining land required on account 
of their greater size. The manner in which 
the works are laid out, and the relative 
position of the different buildings, can be 
perceived at once from the general plan. 
The retort-house contains 144 retorts, set 
in 24 benches or ovens, each bench contain- 
ing 6 retorts, asshown in the detail drawings. 
Each of these benches is provided with 
a separate hydraulic main, which affords 
the means of shutting off all the retorts not 
in use by a valve attached to the outlet 
from each bench. Among the many advan- 
tages of the adoption of a separate hydraulic 
main for each bench of retorts, are im- 
munity from settlement, which not unfre- 
quently causes fracture, and great facilities 
for cleaning and repairs. The retorts are 9ft. 
in length, have diameters varying from 15in. 
to 16in., and are set back to back. There 
would thus be no difficulty in converting 
them into through retorts if circumstances should ever render it 
desirable. Through retorts are employed in many of our large 
gasworks, but whether they presentequal advantages in works on 
a comparatively smaller scale is not quite certain. ‘ ‘ 

In order to be able to adjust the level of the 12in. main leading 
to the condenser, Mr. Spice has an arrangement of his own. This 
main, which conveys into the condenser the gas tar and ammoni- 
acal liquor, runs round the interior of the retort-house, and is 
suspended from brackets as shown in the detail drawings. The 
brackets are built into the wall, and the main is suspended by 
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a wrought iron ring or band, which is attached to a wrought iron 
rod, terminating at its upper extremity in a thread and nut. By 
tightening or easing this nut the level of the main can be raised 
or lowered at pleasure. 

The gas, being drawn by the exhauster from the outlet of the 
condenser, is passed through the scrubber, which is 30ft. in 
height and 10ft. in diameter, to the dry lime purifiers. | A tram- 
way runs from the purifying-heuse, as shown in the general plan, 
to the Great Northern Railway, which adjoins the works, and is 
connected to them by a branch line. The fresh lime is thus 
brought direct in trucks to the works, and the foul lime removed 
in a similar manner, to be subsequently bought by the neigh- 
houring farmers and utilised on the land. The proximity of the 
Great Northern Railway affords equal facilifies for the supply of 
all materials required in the works, including coal, which can 
he thus delivered from the trucks into the coal stores. The 
sinall branch line runs into the works under cover of a shed, 
which consists of light wrought iron lattice girders, carried upon 
cast iron columns. The girders, which are composed of angle 
irons and bars, have atop and bottom flange of unequal areas. 
The top flange is built up of a pair of angle irons 3in, by 2in. by 
fin. and a plate Zin. broad by Jin. thick, and the bottom flange 
of a pair of angle irons 4in, by 2in, by jin., and a plate 9in, wide by 
tin. thick. The web is composed of angle ironcompression and flat 
har tension members. Although not shown in the drawings, 
there are three gasholders in use at the works situated in the 
gasholder yard shown in the general plan, The same plan shows 
also the ter tank, which is one of the gasholders belonging to 
the old works covered over and adapted for that purpose. A 
beam engine of 8-horse power, put up at the same time as the 
present works, supplies the motive power for pumping and all 
other descriptions of mechanical works carried on, with the excep- 
tion of the loading and unloading of goods. This is accomplished 
by the aid of a crane, worked by manual labour, A handsome 
house is provided for the manager, together with the usual 
oflices, and the total cost of the whole amounted to £30,000. 

Independently of the mere production of gas, these works 
present a rather unusual example of what skill and energy can 
accomplish with regard to the utilisation of residue and bye- 
products; nothing is wasted. While, on the one hand, mechanical 
appliances reduce the cost of labour to # minimum, on the other 
the maximum profit is extracted from all materials which once 
enter the premises. When they leave there is literally nothing 
moreto be got out ef them. The tar is distilled, decomposed into 
pitch and oil, and the ammoniacal liquor converted into sulphate 
of ammonia. No other gasworks in the country effect so complete 
a utilisation of all the materials employed in the manufacture of 
gas. The Boston Gasworks Company find it pays to purchase 
tar and ammoniacal liquor from neighbouring gasworks and 
utilise them for their own profit. 


THE INSTITUTION OF CTIViL ENGINEERS. 

THe anniversary banquet of this society was held on last 
Saturday evening, when the members and the associates with 
their guests sat down to the number of 221. Mr. Harrison, 
the president, occupied the chair, supported on the right by 
H.R.H the Prince of Wales, K.G., K.P.; the Right Hon, 
the Earl of Malmesbury, Lord Privy Seal; the Most Hon, 
the Marquis of Londonderry, K.P.; Mr. Bidder, Past Presi- 
dent; the Right Hon. the Karlof Aberdeen; the Right Hon. Lord 
Henry Gordon Lennox, M.V., First Commissioner of Works; the 
Right Hon. Lord John Manners, M.P., Postmaster General; Mr. 


-Charles Hutton Gregory, Past President; the Right Hon. Lord 


Houghton, F.R.S.; the Right Hon. Sir Charles B. Adderley, M.P., 
President of the Board of Trade; Sir Joseph Whitworth, Bart., 
F.R.S., Member of Council; the Right Hon. G. Ward Hunt, 
M.P., First Lord of the Admiralty; the Right Hon. James Stans- 
feld, M.P.; and Vice-Chancellor Sir Richard Malins; on the left 
by H.S.H. the Duke of Teck, G.C.B.; his Grace the Duke of 
Buckingham and Chandos; the Most Hon, the Marquis of Hamilton, 
M.P.; Sir John Hawkshaw, F.R.S., Past President; the Right 
Hon. Earl of Kimberley; Major-General Lord Alfred Paget; the 
Right Hon. Lord Colville of Culross; Mr. Hawksley, Past Presi- 
dent; the Right Hon. Lord Redesdale; the Right Hon Spencer 
Walpole, M.P.; Sir W. G. Armstrong, C.B., F.R.S., Member of 
Council; the Right Hon. Sir Stafford H. Northcote, Bart., C.B., 
M.P., Chancellor of the Exchequer; Admiral Sir Alexander Milne, 
G.C.B.; and General Sir Lintorn Simmons, K.C.B.; the two ends 
of the President’s table being occupied respectively by Mr. Charles 
Manby, F.R.S., honorary secretary; and Mr, James Forrest, 
secretary. 

There were eight cross tables, At No. 1, presided over by 
Mr. Brunlees, Member of Council, assisted by Mr. Bruce, Member 
of. Council, were seated Mr, Eaton, Mr. Drew, Mr. Kierzkowski, 
Mr. Kingsbury, Mr. Charlton, Mr, Price Williams, Mr. P. Brother- 
hood, Mr. G. A. Jeffreys, Mr. Waddington, Mr. H. W. Davis, 
Mr. KE. Wilson, Mr. Rapier, Mr. Tomlinson, Mr. 8S. W. Johnson, 
Mr. Young, Mr. Hart, Mr. Adams, Mr. Spencer, Mr. 'T. Ashbury, 
Mr. T. M. Reade, Mr. Morrison, Mr. W. Bell, and Mr. Halpin. 
At No. 2, presided over by Mr. Bramwell, F.R.S., Member of 
Council, assisted by Mr. Head, Associate of Council; Mr. Mappin, 
Mr. Crowe, Mr. Lowe, Mr. Swindells, Mr. Carbutt, Mr. Paddon, 
Mr. Farmer, Mr. B. Walker, Mr. W. H. Barry, Mr. J. W. Barry, 
Mr. F. Le Gros Clark, F.R.S., President of the Royal College of 
Surgeons; Mr, G. F, White, Mr. R. O. White, Mr. L. White, Mr. 
R. Jones, Mr. Deacon, Mr. W. King, Mr, H. E. Jones, Mr. Carp- 
mael, Mr, Shand, Mr. Livesey, and Mr. John Gwynne. At No. 3, 
presided over by Sir John Coode, Member of Council, assisted by 
Col. Pasley, R.E., Director of Works to the Admiralty, Associate 
of Council; Mr. Bigg, Mr. RK. 8. Fraser, Mr. J. T. Johnson, Mr. 
Shoolbred, Mr. Bruce Bell, Mr. Messent, Mr. Hedger, Mr. W. H. 
Maudslay, Vice-Admiral Sir Walter Tarleton, K.C.B., Mr. W. H. 
Smith, M.P., Financial Secretary of the Treasury; Brigadier. 
General Sir John M, Adye, K.C.B., Mr. C. Lucas, Mr. M‘Conno 
chie, Mr. Aitken, Mr. Prosser, Mr. C. R. Fenwick, Mr. Lee 
Thomas, Mr. Thorowgood, Mr. Hollingsworth, Mr. Eyles, and Mr. 
H. Robinson, At No. 4, presided over by Mr, Bateman, F.R.S., 
Vice-President; reporters from{the Daily News, Daily Telegraph, 
Standard, and Hour, Mr. Evill, Mr. H. J. Castle, Mr. Cochrane, 
Mr. Mitchell, Sir C. Wheatstone, F.R.S., Sir G. Burrows, Bart., 
F.R.S., President of the Royal College of Physicians; Major- 
General Sir Henry Rawlinson, K.C.B., Colonel Sir James M. 
Hogg, M.P., Mr. Brereton, Mr. Butler, Mr. 8, 1D. Martin, Mr. 
Marley, Mr. Hunt, C.B., Mr. M*Connell, Mr. Sheriff Shaw, Pro- 
fessor Owen, F.R.S., and the Hon, Adolphus F. O, Liddell, Q.C., 
M.P. At No. 5, presided over by Mr. Barlow, F.R.S., Vice 
President, assisted by Mr. J. T. Harrison, Auditor; Sir Hedworth 
Williamson, Bart., Sir Harcourt Johnstone, Bart., M.1’., Mr. 
Theodore Martin, Major-General Scott, C.B., Vice-Admiral 
Collinson, ©.13., Licut.-Colonel Teesdale, C.B., R.A., Mr. Hodg- 
son, Mr. K, Bayley, Mr. A. A. C. Harrison, Mr, Cleghorn, Mr, 
Pease, M.P., Mr. Lowthian Bell, President of the Iron and Steel 
Institute; Mr. Leeman, M.P., Mr. Palmer, M.P., Mr. Hartley, 
Mr. Copperthwaite, Mr. H. Wright, Mr. Kitson, the Rev. L. 
Clarke, Mr. Reed, and reporters from the Z'imes, Observer, and 
Morning Post. At No. 6, presided over by Mr. Words, Member 
of Council, assisted by Dr. Pole, F.R.S., Member of Council; 
Mr. Ormiston, Mr. Chappé, Mr. Penny, Mr. Speck, Mr. Kennedy, 
Mr. Low, Mr. Cowper, Mr. Grierson, Mr. H. 8. Ellis, Mr. Allport, 
Mr. Samuda, M,P., Dr. Percy, F.R.S., Mr. I. Brassey, M.P., Mr. 
Findlay, Mr. Webb, Mr. Ashworth, Mr. Knowles, Mr. J, H: 
Kitson, Mr. W. B. Lewis, Mr, Higinbotham, Sir C, Hartley, and 
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Mr. Leonard. At No. 7, presided over by Dr. Siemens, F.R.S., 


Member of Council, assisted by Major J. H. Bateman-Champion, 
K.G., Associate of Council; Mr. Pratt, Mr. Okes, Mr. Coghlan, 
Mr. Mair, Mr. Fairell, Mr. Nidd Smith, Mr. W. H. Mills, Mr. 
Lorysdon, Mr. Woodall, Mr. May, Col. Crossman, K.G., Mr. J. 
Evans, F.R.S., President of the Geological Society; Professor 
Prestwich, F.R.S., Mr. Struvé, Mr. Penn, jun., Mr. Hartree, Mr. 
Preece, Mr. Carl Siemens, Mr. Stewart, Mr. Hunt, jun., Mr. Rick- 
man, and Mr. W. B. Scott. And at No. 8, presided over by Mr. 
Abernethy, Member of Council; Mr. Church, jun., Mr. W. J. 
Hammond, Mr. W. J. Brown, Mr. Cr. Daniel, Mr. W. J. Fraser, 
Mr. Darwin, Mr. Wise, Mr. E. Field, Mr. Sutter, Mr. Cutler, Mr. 
Vigers, Mr. W. Donalson, Mr. T. D. Roberts, Mr, Caulfield, Mr. 
H. P. Holt, Mr. A. D. Lewis, Mr. L. W. Paynter, Mr. W. H. 
Martin, Mr, Silber, Mr. Stockwell, and Don A. de Marco Artu. 

On the tables were some splendid silver vases and racing trophies, 
lent for the occasion by Messrs, Hancocks and Co., Bruton-street, 
Bond-street. 

Grace having been said by the Rev. J. Langton Clarke, 

Mr. Harrison, the President, proposed the first toast in the 
following terms :—I rise, with the greatest pleasure, for the pur- 
pose of proposing to you a toast, ‘‘The Health of our Queen,” 
which is always received in every assembly of Englishmen with the 
deepest feelings of loyalty and pride. That ite is not likely to 
be lessened now, when her Majesty has so recently given us fresh 
cause for affection and respect, by allowing us an insight into the 
pure and noble home-life which she shared, for, alas! too brief a 
period, with her Illustrious Consort. The example set before us in 
that record is one by which every household may profit: sim- 
plicity, truth, loving-kindness, a strenuous sacrifice of self to the 
claims of duty, a sleepless care for the welfare of her subjects. It 
is with these that we must always associate her name; and I now 
ask you to join me, with true English feeling, in responding to the 
toast ‘* The Health of Her Most Gracious Majesty the Queen,” and 
long may she continue to reign over us, and to live in the sunshine 
of a nation’s love. 

The President, after an enthusiastic response, again rose and 
said: The toast which I now have the pleasure to propose to you is 
one which is always received at these our annual gatherings with 
the greatest enthusiasm. I need hardly say it, the toast is, ‘* His 
Royal Highness the Prince of Wales.” This Institution feels it a 
great honour to have the name of his Royal Highness enrolled on 
its books as an honorary member. And we feel proud that he 
has for this, the second time, honoured us with his presence at this 
our annual dinner; and we thank his Royal Highness for the 
interest he has taken in everything relating to engineering works. 
Her Royal Highness the Princess of Wales has, by the sweetness 
and amiability of her manners, endeared herself to the whole 
people of this the country of her adoption, and we feel it to be an 
Englishman’s privilege to offer her our admiration and esteem. I 
give you, with the greatest pleasure, the toast—‘‘The health of 
their Royal Highnesses the Prince and Princess of Wales and the 
rest of the Royal Family,” coupled with the name of his Royal 
Highness the Prince of Wales. 

His Royal Highness the Prince of Wales, in responding to the 
toast, said: I beg to thank you most cordially for the way in 
which this toast has been proposed by you, sir, aud for the cordial 
manner in which you have received it. The president of this In- 
stitution has mentioned my name as being enrolled among the 
honorary members of the Institution of Civil Engineers, and I 
assure you that I consider it a very high honour and privilege to 
be associated with such an institution and with such men as com- 
pose it. I must confess that I have but little claim to being a civil 
engineer. The only possible claim I might have, would be that I 
was the last person who worked at the Victoria Bridge, Montreal, 
in driving the last rivet. Gentlemen, I consider it a high honour 
to belong to an institution which is composed of men who render 
such invaluable service to their country, men who execute works 
which are the ablest, the most ornamental, and the most scientific 
that exist, and which are in these days, and to our own country espe- 
cially, an absolute necessity. Where would be our wonderful bridges, 
our docks, our harbours, railways, tunnels, quays—I might go 
through a long list—were it not for civil engineers? The names of 
Brunel, Stephenson, and others are well-known to you; and it is 
needless for me to mentionthem. Theyare now passed from among 
us, and I hold it a privilege to have known them, Of the 
gentlemen whom I see around me, and who uphold so highly the 
honour of the profession of civil engineers, it would be unbecoming 
in me on the present occasion to say anything, as they are so 
well-known to you all. I thank you again for thekind way in 
which you have received me this evening, and for the cordial 
manner in which this toast has been honoured. 

The President : The toast I have,;now to propose to you is one 
which has the greatest interest for every Englishman, and I believe 
that we may rely on the discipline and etticiency of those services 
being fully maintained by the authorities responsible for the 
different branches. In times gone by, our army and navy have 
earned for themselves imperishable fame ; and I will venture to 
predict, that whenever their services may again be required in 
active war, the army and navy of the future will gallantly uphold 
the renown of their predecessors. As civil engineers we consider 
ourselves to some extent associated with those services, more 
especially with the Volunteer forces, and should the shores of this 
sea-girt island ever be invaded, we shall always be ready to hold 
out the right hand of fellowship to all the branches of the service, 
and to render them all the assistance in our power in the defence 
of our country. I therefore beg to propose to you ‘* The Army, 
the Navy and the Auxiliary Forces,” coupled with the names of 
Lieut.-General Sir Lintorn Simmons, K.C.B., R.E., and the Right 
Honourable the First Lord of the Admiralty. 

Lieutenant-General Sir Lintorn Simmons, in responding for 
the army, said a question had arisen as to whether the 
army was at present in a condition to maintain the character 
and reputation of the country. When a general officer holding 
one of the highest and most important commands in the country 
had thought it his duty in the House of Lords to call attention to 
the fact that a very large proportion of the ranks were filled with 
youths who were not fit for service—when that statement, made in 
the presence of the Commander-in-Chief, was not only not contra- 
dicted but was confirmed by him, and when it was considered with 
what facilities armies were brought into the field and wars fought 
to an end in these days, there might well be some apprehension 
lest our small army, when calculated upon its real strength, might 
disappoint those whose confidence it now enjoyed. A small war 
like that on the Gold Coast, in which a few hundred soldiers came 
in contact with the enemy, might seem to prove that the strength 
of the army was as good as ever ; but when there was an absolute 
inability on the part of many soldiers to sustain the fatigues and 
hardships of war, and an absence of reserves, and of an organi- 
sation to bring them together, it was calculated to exercise a some- 
what dispiriting effect. It was only to be hoped that those who 
had the responsibility of the organisation and administration of 
the military forces of the country might see their way to improve 
it, and he had not the slightest doubt that it could be improved in 
such a manner that if called upon for active service it might con- 
tinue to deserve the high opinion which that company had expressed 


f it. 

The Right Honourable G. Ward Hunt, First Lord of the Admi- 
ralty, who responded for the navy, said: May it please your Royal 
Highness, Mr. President, my lords, and gentlemen, I rise in obedi- 
ence to the call of the chair to return thanks for that part of the 
toast which relates to the navy. I feel on this occasion that the 
sister service hasa great advantage, because it has been represented 
by a gallant officer who has been a man of war from his youth. 
appear before you as one who has only very recently been connected 
with the navy, and I feel great diffidence in returning thanks on 
behalf of that part of the service in the presence of many gallant 
naval officers of great distinction whom I see around this table. 
But I can assure you that I feel very proud to have to return 
thanks for that service, The great qualities which have long 





distinguished our navy, I believe, are no whit inferior in the 
present day to what they have been in days of yore. But 
in these ‘‘piping times of peace” we do not look for 
those great exploits which have immortalised the na 
in the history of our country. It is impossible in su 
days as. these that we should be able to realise our expectations 
under that head; but what has struck me much since I have been 
called upon to preside over the service is the great tact, discretion, 
and judgment which have been evinced by the officers of the navy 
in all parts of the globe. It is impossible to exaggerate the 
delicate positions in which they are frequently placed. They have 
to contend with the half-veiled jealousies of foreign nations, they 
have to deal with the delicate susceptibilities of rising colonies, 
they have to meet the influence of half-civilised races in all parts 
of the globe, and I think, considering the very difficult circum- 
stances in which not only our flag officers, but very often our young 
officers are placed, it is quite extraordinary to think how very 
seldom it is that there is any act on their part which we are called 
upon to disapprove, and much less to disavow. When I allude to 
these qualities of judgment and discretion I would not at 
all lead you to suppose that those qualities of courage and 
intrepidity which have often been the theme on these occa- 
sions are not also the attributes of the present day. It has 
fallen to my lot in the last few months to be concerned with the 
organisation of an expedition which will call forth all the most 
heroic qualities of those who are to take prt in it, viz., the Arctic 
expedition. When I say that the volunteers amongst our officers 
for that expedition were so numerous that we could almost twice 
over have manned two ships with officers themselves, I think we 
may feel satisfied that the spirit of maritime enterprise is not 
defunct in the service to which I have the honour to be connected. 
We are sending forth that force not to encounter the perils of war, 
but perhaps the greater perils of the rigours of an inclement 
climate and unknown dangers, which we sitting around this table 
are perhaps hardly able to appreciate. It is satisfactory to think 
that in these days of almost sybaritic luxury, officers of the navy 
have thought it almost a grievance that they were not selected to 
join this expedition, which will call forth all their powers of en- 
durance and all the best qualities of human nature; and I think 
that the country may be very well satisfied to think that the old 
heroic qualities of our naval officers still live, and are likely to add 
greater renown to the country. I thank you most sincerely for the 
honour you have done the service. 

The next toast proposed from the chair was “‘ Our Visitors,” 
coupled with the name of his Serene Highness the Duke of Teck. 

The Duke of Teck said: I thank you for the honour which you 
have done me in coupling my name with this toast, and I am sure 
I express the feelings of my fellow-visitors when I say how grati 
fied we are at being the guests of such eminent men. If I do not 
indulge in a flattering harangue, it is from regard for you, gentle- 
men, and not from any want of appreciation of the invaluable 
services rendered by civil engineers. I admire your profession, 
and I bow with mingled feelings of wonder and respect before that 
genius which has made, and is still making, that profession so 
great, 

In proposing “‘ Her Majesty’s Ministers,” the Chairman said that 
the Institution as a body had no politics, and received the visit of 
the Ministers with pleasure, without reference to which side of 
the House they belonged, believing they had equally at heart the 
welfare and interest of the people of the country. 

The Chairman then gave the toast of ‘“‘ Her Majesty’s Ministers.” 

The Earl of Melnedinecy, Lord Privy Seal, in responding, said : 
When last year I received the invitation of this society to dine at 
this table, and some of my colleagues joined me in accepting that 
invitation, we were in a very different position from that in which 
we now stand. We had entered office only one month previously, 
and the country had to wait to see what our policy would be, 
and whether we were worthy of that confidence which the large 
majority of the constituencies had reposed in us. Now, gentlemen, 
we have had a year of trial, and you all know as well as we know 
ourselves what that policy has been. It has not been a policy of 
heroic or sensational measures, but it has been one which we 
believed would be most favoured by the people and the best for 
their interests—I mean a policy very much confined to such 
measures as contain the best means of adding to the prosperity and 
the comfort of the working classes. We have studied in that 
respect as far as we could—and we hope it will succeed—how to 
insure and increase the salubrity of their dwellings, by various 
measures both within and without those dwellings ; we have fol- 
lowed up the policy of our predecessors with respect to their 
education, thereby attending as much to their moral happiness as 
to their.physical comfort ; and it is this line of policy which, I 
must tell you, is the one most dear to the present Ministers of the 
Sovereign. We have been blessed by Providence with a splendid 
harvest and with peace abroad, and under these favourable circum- 
stances we should be much to be blamed if we did not take the 
opportunity of consulting almost entirely those interests to which 
I have alluded. Gentlemen, I cannot sit down without expressing 
my feeling that this honourable and scientific society must have 
felt great sympathy for the Ministers of the Crown. There isa 
great analogy between statesmen and this Society of Civil Engineers. 
Our responsibilities upon both sides are equally great. If you 
undertake a great measure you must do so under a deep sense of 
responsibility, and must intend to bring it to such a pitch of per- 
fection as that it will benefit not only this but future generations. 
That is also the feeling of Ministers of the Crown. Before you 
begin one of your great undertakings you survey your ground and 
see what obstacles will be in your way, and what encouragement 
you will meet with from the populations which reside upon the 
area that you are about to operate upon. The Ministers of the 
Crown have the same feelings, and are responsible for the same 
care in surveying the ground before them, and in ascertaining the 
feelings of the people with whose interests they are about to «eal. 
There must, therefore, be great sympathy between us, and not 
only that, but Ministers of the Crown, whoever they may be, 
cannot possibly carry out their policy of reforming the social 
defects of this country, and meeting the social requirements of 
this country, without your aid. We lean one upon another, 
and the science and the talents which you possess must 
depend to a certain extent upon the encouragement which 
you meet with from Ministers of the Crown, whilst they must 
depend upon you for executing the policy which they are anxious 
to carry out. There are also other points upon which there is a 
very strict analogy between our relative situations. Upon all the 
inventions and constructions which have been made, scientifically 
or politically, there has always been a great difference of opinion. 
There is a great difference of opinion, we know, in politics, and we 
believe the safety of this country depends upon there being two 
distinct parties carrying out their respective views. Well, you do 
not all agree in your plans and views of scientific works. I recollect 
Mr. Robert Stephenson, who, I am proud to say, was a friend of 
mine, telling me that he did not believe it safe to go more than 30 
or 35 miles an hour on a railway. We have discovered that we can 
go 40 or 50 miles an hour without any danger whatever. So it is, 
if I carry out the analogy, with politics. Some of us think we are 
going too fast for the safety of the country; others say we are 
going too slow, and that we might go faster. What is the moral 
of that? That both of us, without impetuosity, conceit, or rash- 
ness, should quietly try which is right and which wrong. It may 
probably end in a gradual approach and attainment of what is the 
best policy and the best system for locomotion both in politics and 
engineering. And now, gentlemen, respecting as I do your great 
science and the great good you have done to your country, and 
hoping that this society will continue to prospeg, I will not say 
another word, but will avoid one operation which is essential to 
your scientific purposes—I will at all events avoid the operation of 
‘“‘boring.” I beg to thank you for the honour you have done 





us. 
The Chairman next gave ‘‘ The Houses of Lords and Commons.” 
The Duke of Buckingham replied for the House of Lords, He 
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said : If I were in the presence of any other assembly than this, 
when called upon to return thanks for the toast er in so 
flattering a manner, I should be inclined to speak of the great 
difficulties which I feel in doing so. But I cannot but recollect 
that I am in the presence of an assemblage whose profession it is 
to overcome difficulties, nor must I forget a remark I once heard 
when I many years ago first became a member of a committee of 
the House of Commons, appointed to inquire into some engineering 
question connected with railways, when one of the then forms of 
the House required us to return what were called engineering 
-difficulties for the consideration of the House. I asked, as a 
young member, one of the engineers, after the committee was over, 
deeply pondering in my mind what I should say upon this knotty 
question, ‘‘ What do you say about the engineering difficulties of 
this question ?” I was told, ‘*Engineering difficulties do not 
exist.” And I think subsequent years have convinced me that they 
do not. Therefore I must not speak of difficulties in returning my 
thanks to you. When I look around and see that I am 
addressing the members of an institute acknowledged throughout 
the world as containing the leading men of a profession which, as 
yet, no difficulties have stopped, men who have traversed success- 
fully the Alpine barriers of Switzerland, who have conquered the 
drifting sands of Egypt, and who have traversed the even yet un- 
known depths of the ocean with those wondrous threads which 
convey the pulsations of speech from one end of the world to the 
other, I must not speak of difficulties, but thank you in the name 
of that branch of the Legislature of which I am a member for the 
manner in which your president has spoken of them. I think that 
the manner in which the toast has been proposed and received 
is due to two things: first, that you, gentlemen, brought into 
contact with Governments, and constitutions, and _institu- 
tions throughout the world, have come to the conclusion 
that the old constitution of England, and its institution of Lords 
and Commons, has not been a bad means of arriving at the true 
way of dealing justly and fairly with the questions which come 
before it, and I think that perhaps there may be one other reason, 
viz., because you of the profession have found—and even the early 
history of the steam engine is not without the names of 
members of the House of Lords on its records—you have found that 
members of the House of Lords, whether as individuals or"as a 
body, have ever been willing to stand foremost in the advancement 
of works calculated to do good to their fellow subjects and to benefit 
the country. I will not detain you longer from listening to the 
views of my right hon. friend the Chancellor of the Exchequer, 
who is far more expert at speaking than I am, and who has that 
marvellous tact which all Chancellors of the Exchequer seem to have 
much to be desired by many an engineer at the end of his work—- 
viz., that of drawing out money sufficient to make both ends meet. 

The Right Honourable Sir Stafford Northcote, Chancellor of the 
Exchequer, in responding for the House of Commons, said: I am 
sorry to say that, sitting on the same side of the table as my 
noble friend who has just sat down, I did not altogether catch his 
last observation ; but, without reference to what he may have said, 
I think he was talking about me, and they say listeners hear no 
good of themselves, so I made it a point of honour not to listen. 
I understand that the duty which I am called upon to discharge 
to-night is to return thanks for the House of Commons. Well, 
my lords and gentlemen, any member of the House of Commons 
who has imposed upon him such a duty as that must, under pre- 
sent circumstances, feel himself in a difficulty, because one of the 
most remarkable features, I think, of the present session 1s the 
unanimous expression of the opinion of the House of Commons 
that it is most dangerous and highly inexpedient for its members to 
indulge in after-dinner speeches, and having before me the fear of 
the consequences of anything I miay say to-night, and of being 
challenged in the House of Commons for my words, I feel that I 
must be exceedingly cautious, and the more so that I, being called 
upon to speak for the House of Commons, speak for it in acapacity 
which, I fear, is not the most popular of its aspects—I mean to 
such a company as the present. I had the pleasure of reading, a 
few days ago, a report of the meeting of a number of scientific 
gentlemen, who explained with very great cleverness and force all 
the wonders which England must accomplish—and, indeed, ought 
to accomplish—in the way of naval architecture, and in the class 
of vessels which the country must and ought to send to the ends 
of the earth ; and the speaker, after having shown how very 
possible and how very proper it was for England to undertake 
this great work, pointed out to his hearers where really the diffi- 
culty lay, and who the real enemy was. The speaker, with very 
zreat force, pointed out that the enemy was the House of Commons, 
Seenmes it would never allow the money that was necessary. Now, 
I begin to suspect that I have been called upon on the present 
occasion in order to entrap me in an after-dinner speech to commit 
the House of Commons to some very admirable, no doubt, but 
inconvenient expenditure, and, so far as I could gather from the 
observations of my noble friend who spoke for the other House of 
the Legislature, he enlarged upon there being no such thing as 
engineering difficulties. Engineers, as he said very truly, can do 
anything if they have only got the money, and he wound up 
with some observations as to the Chancellor of the Exchequer, 
who could always make both ends meet. Well, I have 
only to reply that my noble friend belongs to a branch of the 
Legislature which I have high authority for saying spends a good 
part of its time in a balloon, and they probably are not aware of 
the difficulties which we members of the House of Commons have 
to contend with. I know well enough what the difficulties of 
fighting and carrying a bill of any kind through the House of 
Commons are. It has never been my unfortunate let, and I hope 
it never will be, to carry through the House of Commons a bill 
proposing a new tax ; but from what I know of ordinary bills, and 
from the little experience I have of the feelings of the House of 
Commons with regard to taxation, I may say that if it should ever 
be my lot to have to carry for the purposes of science a bill 
through the House of Commons to impose a taxation which I con- 
ceived to be necessary, I trust that I may be allowed to call upon 
the members of this association for assistance. Whether they 
would make a tunnel under the difficulty, or to throw a bridge over 
it, or to construct a vessel that will carry us through the waves of 
the House of Commons without disturbing our balance, I do not 
care to enter upon, but somehow or other their assistance must be 
rendered if this work is to be done. I have some little hopes that 
a friend who sits near me may find me a way out of the difficulty 
by means of hydraulics. I have learned that it is within the 
resources of ‘science to construct a hydraulic machine which will 
enable even a lady to sponge out one of the largest of our guns, 
to lead it, place it in position, fire it, and demolish an enemy in 
35 seconds. As we are likely, perhaps, to have a considerable re- 
inforcement of ladies in some mo Parliament I hope that when 
they come they will introduce a hydraulic machine for getting 
measures through Parliament with the same facility. In the 
meantime, on behalf of the House of Commons, I beg to thank 
you most heartily for the honour you have done us. 

Lord Houghton then proposed ‘‘ Prosperity to the Institution 
of Civil Engineers,” coupled with the name of the president. His 
lordship said he had suggested to his mind a discrepancy between 
the profession of the civil engineers and another profession in 
which he had served for the greater portion of his life, that of the 
parliamentary engineers. He would not flatter the former by 
telling them that they were more able, more intellectual, or 
more <isinterested than the latter, but, generally speaking, they 
had certainly shown greater skill, accuracy, and solidity in con- 
struction. As regarded the literary engineers, they had to deal 
with poetry, fancy, wit, and imagination, and he was afraid they 
did not like submitting to the kind of free, open criticism which 
was not objected to in the case of civil engineers. Civil engineers 
had to deal simply with facts, and were not allowed to deceive 
either themselves or others. In conclusion, the noble lord 
observed that the president afforded in his own person an illus- 
tration of the fact that, place the merit of invention as high as you 
Fight, there was something above it, namely, moral character. 





The Chairman, in responding, after observing that he felt proud 
of the Institution and of those who had during the last half 
century been associated with it, went on to say that that was a 
jubilee year—the year of the opening of the first railway ever con- 
structed, the Stockton and Darlington line, the traffic of which 
was, perhaps, for the mileage, the largest in the world, the mineral 
traffic amounting to no less than twelve millions of tons a year. 
He then gave some details connected with the life of George 
Stephenson, with whom he was, he said, intimately associated in 
his early years, including a visit to the village of Killingworth, in 
which he accompanied the deceased, who shook hands with his old 
mining friends and companions, the men and women among whom 
he had spent his early years. On that occasion, he said, he had had 
pointed out to him the room where George Stephenson spent his 
time, after the labours of the day were over, in mending watches 
for the pitmen in order that he might be able to give to his son 
Robert the education of which he had so much felt the want in 
his own case; and he concluded by remarking that George 
Stephenson was a splendid specimen of nature’s noblemen, 

The company then separated, 

IRON AND STEEL FOR SHIPBUILDING.* 
By Mr. N. Barnasy, Chief Naval Architect of the Royal Navy, 
Vice-President Inst. Naval Architects, 

ENGINEERS and shipbuilders are, I think, generally of opinion 
that steel must eventually displace iron in shipbuilding, both for 
hull and machinery. I do not fully understand why the rate of 
progress towards this desirable end is so slow. Looking back ten 
years Iam disposed to say that-——excluding armour plates—there 
has been no sensible progress in the shipbuilding material in actual 
use, whether of iron or steel, with the single exception of the intro- 
duction and partial development of the Whitworth process of 
compressing fluid steel. So far as an experience of it goes, the 
material produced at the Whitworth Works is as nearly perfect as 
can be imagined; but it is not yet fairly in the market, and the 
prices — to be almost prohibitive to shipbuilders. 

No doubt excellent steel is produced in small quantities by the 
converter and the bath at a much cheaper rate than it could be 
produced ten years ago; and where the management is strict and 
careful, considerable quantities may be delivered of trustworthy 
material. Nevertheless our distrust of it is so great that the 
material may be saia to be altogether unused by private ship- 
builders, except for boats and masts and yards, and marine engi- 
neers appear to be equally afraid of it. 

In October last I had an opportunity of seeing the iron and steel 
materials used in building the ships of war for the French navy. 
Iam bound to say that not only was it, so far as I could see, of 
excellent quality, but there was an enlarged use of steel, which 
argued greater confidence in the material than we have ourselves. 
In the Jarge new steel ironclad Redoubtable, building at L’Orient, 
steel is being employed for the frames, the beams, the deck- 
plating, bulkheads, the plating behind armour, and the inner 
yottom. There was thus only the outer bottom and the rivets 
throughout the ship from which it had been excluded. ‘T'wo other 
large ironclad vessels of war, the Tempéte and Tonnere, designed 
by the same officer as the Redoubtable, were building at Brest and 
L’Orient, with the same distribution of material. About 600 tons 
of steel plates, made .by the Bessemer and by the Martin-Niemens 
process, had been already used in these vessels, and of steel angles 
and double-tee steels 30,000 or 40,000 running feet had been worked 
into place. This steel had been produced mainly at Creusot and 
Terre-Noire. 

Prior to the commencement of these vessels in 1873, the use of 
steel in French ships had been limited to masts, boats, and very 
small vessels. Neither iron nor steel has hitherto been used in 
the French national navy to any considerable extent. The only 
sea-going fighting ships they have complete, built of other material 
than wood, are three in number, viz., the Friedland, Heroine, and 
Couronne. 

I may state in passing, that in France and all over the Continent 
of Europe the system of construction now adopted for iron ships of 
war is almost identical with our own. The French translation of 
Mr. Reed’s ‘‘ Shipbuilding in Iron and Steel” is the text book. 
The steel employed in France is made under Government inspection 
at the various manufactories, and is not tested in the dockyards 
upon receipt. The quality is defined by the conditions that it 
shall have a tensile strength of 304 to 31) tons each way, and shall 
have 22 per cent. of ductility. It is in fact as nearly as possible 
the same description of material as is supplied to the Admiralty by 
the Bolton Steel and Iron Company, i.¢., well-made and carefully 
selected Bessemer steel. M. de Bussy, the designer and builder of 
these ships at L’Orient and Brest, was good enough to have some 
tests of the material made in my presence and in accordance with 
my wishes. The points of greatest interest to me were those con- 
nected with the mode of working the material. The use of iron 
hammers in bending it to form was scrupulously avoided, and the 
angle bars and double-tee frames were carved and bevelled by 
pressure, various devices for doing this having been initiated at 
L’Orient. The double-tee frames and beams were of the section 
oo and they were made in one length for the beams of the 
ship. 

I am indebted for these sketches to a little book entitled ‘* Etude 
sur l’Emploi de l’Acier dans les Constructions,” written by M. 
Barba, Engénieur des Constructions Moules, at L’Orient, and pub- 
lished this year by Baudry, Paris. It is a most interesting little 
sketch, inasmuch as it records the results of all the recent expe- 
riments made by M. de Bussy and his able coadjutors, M. Barba 
and M. Godron, and describes the various mechanical devices 
which they have adopted for coaxing and humouring this material. 
Speaking of the necessity for care in the manipulation of steel, M. 
Barba says : 

“It is impossible to work the plates without hammering, or 
without local pressures of great severity, or if the curvature given 
is considerable it is necessary to proceed with care and skill to 
avoid ruptures in the course of the operation. The hammering 
ought to be done with light blows delivered over as large a surface 
as possible, and the curvature ought to be produced not at once 
but by successive stages. After the work has been done the plate 
should be promptly annealed. He says further, ‘One ought to 
avoid as much as possible partial or rather local heating. When 
by careful treatment the plate had been brought to its proper form, 
the annealing process should be immediately peated to, and the 
heat should be applied very gradually, for a sudden augmentation 
of temperature in a point where the molecular tensions are already 
exaggerated might cause a rupture. When the plate has been 
regularly heated to a sufficient temperature, and is left to cool 
slowly, the bad effects of the local disturbances will be destroyed 
and homogeneity will be re-established.’ ” 

The heating furnace used is a Siemens’ gas furnace, and the 
plates are generally allowed to cool upon the floor of the shop, 
taking care that it is dry, and that no part of the hot plate is 
allowed to come in contact with any rapidly conducting material. 
I could not read these sentences without the reflection that a 
material which needed such care in its treatment would stand but 
a very poor chance in an ordinary shipyard. I for one should feel 
very doubtful about a ship built of it myself, unless I could see 
every plate worked. 

The ordinary steel angles in use at L’Orient cost, I was informed, 
about £27 per ton, and the double-tee bars about £41 per ton. Add 
to this the cost of such careful labour as I have described, and it 
would be found that ships so built would be costly. It must not 
be supposed that the question of cost does not press hardly upon 
the constructors of ships of war. It is as much aruling considera- 
tion with them as with private builders, The House of Commons, 
guided by the responsible minister, fixes, at the commencement of 
each year, the number of men who shall be employed in the dock- 
yards upon new works, and the amount of money which shall be 
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expended upon shipbuilding for the royal navy or private yards. 
The cloth being given to the constructor of the navy, he must have 
out of it as many coats as possible of the various shapes and pat- 
terns required. He has to provide for the line of battle, for the 
protection of commerce in war, for home defence, and also for the 
numerous services required of the English navy the world over in 
atime of peace. There is a growing necessity for higher speed in 
most of these ships, and for a multiplicity of stern appliances, and 
I need not tell you how this machinery runs away with the money. 
So it happens that we do not feel at liberty to build of the best 
possible material when that materia) is very costly. We use the 
material which, all things considered, including price, is, in our 
judgment, the best for the purpose, 

claim, nevertheless, for the Admiralty, that we have done 
much to keep up the quality of iron in England to a high standard, 
when the perpetual tendency of keen commercial competition has 
been to degrade it. Many appeals have been made to us to lower 
the standard of strength for first-class iron in order to get the pre 
scribed forge tests more easily ata reasonable cost ; but we still 
maintain that 18 tons per square inch across the grain is not too 
great for first-class iron. I should myself be better pleased if it 
were 1% tons.f{I should be prepared to bring down the tensile 
strength with the grain from 22 tons to 20 tons if the additional 
ton across the grain could be obtained, and the bending angles 
were not reduced, 

It has been said recently that the iron used by the Admiralty 
is not good enough, and that we ought to be prepared to give 
higher prices. I entirely dissent from this view. We pay for iron 
for boilermaking £6 per ton more than is obtained for ordinary 
commercial boiler plate iron, and our ship plates cost us only £5 
per ton less, i.¢., £3 per ton more than iron commonly used in 
private establishments for boilers, How much this is more than 
is paid for ship plates in common use I will not profess to say. 
You can make the calculation for yourselves. It will be sutticient 
for me to say that we are paying for the iron with which the 
shells of our boilers are made, delivered, say at Chatham, at the 
following rate :—For plates between 54 and 6 cwt., between £22 
and £23 per ton, the rates increasing above this 10s, per ton for 
each rise of 4cwt. per plate. The high price is due to a great 
extent to the difficulty’in obtaining good surfaces to the plates. 

Mr. Crampton has recently succeeded in producing experiment 
ally an excellent homogeneous iron in his rotary puddling furnace. 
By favour of Colonel Campbell and the War-ofhice, we have been 
able t» experiment upon plates, angles, and bars made frony Wool 
wicl: cast iron scrap. The results are most satisfactory. The hot 
forge tests are superior to those of best best iron, and the cold forge 
tests are equal to those of Low, Kloor, Bowling, and Farnley. 
The tensile strength of the unpunched material is low and somewhat 
irregular, It ran in various specimens as follows; -With the grain, 
per square inch of unbroken sections, in tons, between 174 and 25 
tons against 22 tons of best best iron. Across— between 17 and 
20} tons, against 18 tons of best best iron. The ductility in these 
specimens averaged 154 per cent, 

This material, when punched, suffered so much less than best 
best iron, that the strength of the material when riveted up was 
superior to that of best best iron, and equal to that of Bessemer 
steel when the latter was punched, the holes left untouched, and 
the material left unannealed subsequently to punching. 

The results showed as follows: pin. plate , ~jin, wide, with gin. 
rivet: 






Strength of material 


between the holes, I 


f 16: 
Bessemer steel 1 13°75 
Ly 


16°977 “a wee ; 
Crampton iron 7 ison Mean, 16°04 i Mean, }9. 





16°467 
Similarly a gin. plate, 2in. wide, with a jin. rivet, gave 
Strength of material 
between the hol Elongat 
per square inc! in tit 


16°63 ~~ we « 
Bessemer steel 18°8 bain, Ist 7 
20-2 aia maak: “a 


17°74 1 Te 
Crampton iron 4 17°74 }Mean, 17 


t ean 
‘ia ’ 


, pal an, jy. 
fi 

In another set of experiments with best best iron, the plate 
being gin. in strips 2in. wide, and with a jin. rivet, the results 
were, on an average of eight samples of best best iron with and 
across the grain, 16°66 tons per square inch of iron broken and a 
stretch of Jin. in Gin. The same number of samples of Crampton 
iron gave 18°56 tons per square inch, and a stretch of nearly fin. in 
Gin. It is not necessary for me to say to you that Bessemer steel 
should never be punched without being subsequently annealed, or 
otherwise without having the punched holes rmed out ; but i* is 
interesting to compare the behaviour of the two materials under 
precisely similar circumstances, One of them, commencing with a 
tensile strength of 33 tons to the square inch, gives on an average 
of six experimentsonly half this strength after it has been punched ; 
while the other, commencing with a tersile strength of, say, 
19 tons, gives after punching 16M tons according to one set of 
experiments, and 18°56 according to another, or a reduction of only 
about 10 per cent. in one case and an almost inappreciable amount 
in the other. 

On the whole this material is well adapted, in my opinion, for 
shipbuilding and boilermaking, if it can be made uniformly in large 
quantities, of such quality as we have seen Mr. Crampton is confi 
dent that it can be. It possesses the especial charm, it is home 
geneous—there is no lamination or blistering about it. It is as 
compact and close as steel, I try to persuade Mr. Crampton that 
great as his success has been, he must consider his work as but 
little more than half done. Ile must give us steel with not more 
than 28 or 29 tons to the inch, and with 25 or 30 per cent. 
ductility. 

The uncertainties and treacheries of Bessemer steel in the form 
of ship and boiler plates are such that it requires all the care 
which it has bestowed upon it at L’Orient to avoid failure. The 
question we have to put to the steel makers is, What are ow 
prospects of obtaining a material which we can use without such 
delicate manipulation and so much fear and trembling’ We are 
satisfied that the material will be produced at reasonable rates 
sooner or later. We have gone on for years using iron plates 
which are a compound of impure irons of different and unknown 
qualities welded together imperfectly in the rolls, We expect to 
get a perfectly coherent and definitely carbonised bloom or ingot 
of which the rolls have only to alter the form in order to make 
plates with qualities as regular and precise as those of copper and 
gun-metal, and we look to the manufacturers for it. Iam ready 
for my part to go further than t!* French architects have gone, 
and build the entire vessel, bottom plates and all, of steel, even 
of such steel as is already produced ; but I know that the under- 
taking will involve an immense amount of anxiety and care. We 
ought not to be behind France in this matter, and it shall not be 
my fault if we are. 





16°88 


M. Bouter AGain.—The Bulletin Francais states that the 
directors of the Channel Bridge Company have just ordered the 
construction of an arch 1000 metres in length, for the purpose of 
proving the feasibility of the scheme of M. Boutet of throwing 
Bridge across the Straits of Dover. A model of this bridge, con- 
sisting of a road for vehicles and for foot passengers, will probably 
be erected in the Bois de Boulogne or Champ de Mars at a height 
of 15 metres above the ground. The directors maintain that, 
whereas the tunnel would take eight years and cost at least 
25,000,000f., the bridge could be erected in a few months at an 





expense of only 600,000f, An old proverb, which we need not 
quote, applies with precision to the Channel Bridge Company, 
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ON THE STRAINS AND STRENGTHS OF SHIPS.* 
By Mr. Joun WicHAM RicHarpson, Associate Institution Naval 
Architects, 

THAD occasion last year to publish some observations upon the 
evil effects which the wrongly based rules adopted by classification 
societies are exerting upon the art of shipbuilding. 

It seemed to me then, as it does now, that the losses of ships at 
sea have been greater than what can reasonably be accounted for 
by perils of the sea or by bad navigation. I wished to point out, 
that when rules of construction are framed upon false or incorrect 
principles, they may become almost a premium upon bad models, 
low freeboards, and deficient strengths. Ships are built to earn 
v profit by carrying for hire passengers or goods; and, if one form 
of ship will carry cargoes morecheaply than another form, there will 
always bean inducement to adopt that form which leaves the highest 
dividend. Often, nay, in fact, usually, these inferior types are 
adopted in perfect good faith. A shipowner finds that one of his 
ships pays better than another; he seeks fora reason, and dis 
covering that one ship is longer and fuller than the other, and 
yet costs less in proportion to the freight earned, he orders a ship 
yet longer and yet fuller. 

A very interesting paper was read last year, by Mr. William 
John, upon the relative strengths of steamers of different tonnage. 
I presume they were all ‘ classed ” vessels, as he did not state the 
contrary. He stated therein, that, as at present built, “‘ the tension 
per square inch on the upper works of a vessel of 3000 tons appears 
to be once and a-half times as great as that on a 1500 ton ship, 
twice as great as on a 700 ton ship, and five times as great as in a 
little vessel of 100 tons, of the same proportionate dimensions.” 

These results certainly were a surprise to many, and so (if I 
may venture to say so) were the semi /aisser-faire conclusions with 
which Mr, John closed his paper; but this one reflection, at least, 
must have occurred to all—if Mr. John’s society pretends to inves 
tigate the respective strengths of ships, and gives different classes 
for different qualities, how can it assign the same class to vessels of 
such disproportionate strength ? 

If all ships were built of the same strength, I do not think that 
the advantage would lie with the inferior type, nor (at least not to 
so great an extent) with vessels of increased size; and it seems to 
me that such societies as Lloyd’s, the Underwriters, and Veritas, 
have a duty to perform in seeing that this tendency shall not be 
allowed to exist. 

In the rules of these societies it appears to me that there is some- 
times an absolute confusion between what constitutes a strain, and 
what is really an element of strength. In other words, a factor of 
strength is sometimes confounded with a function of the strain, or, 
us it is now often termed, of the bending moment. From this it 
arises in certain classes of ships that a little extra freeboard is the 
most expensive luxury which a shipowner can indulge in. 

Nobody can think that such a state of affairs is right. It cannot 
be to the advantage either of the societies, or of underwriters, or 
of shipowners, or of merchants, or of shipbuilders, or lastly, and 
most important of all, of seamen. 

The little publication to which I refer called forth a large amount 
of concurrence with the views which 1 ventured to express therein, 
and I have been asked by one or two friends, and one or two corre- 
spondents, personally unknown to me, to state definitely what I 
conceive to be the true way of apportioning the strengths or 
scantlings of ships. ‘This Lam very willing to do; and in putting 
these views in the form of a paper, to be read before this Institu- 
tion, I am assured of having an audience capable of approving or 
condemning, At any rate, | may hope to evoke an intelligent dis- 
cussion, and, in the spiritof old Horace, [may ask youif you know 
anything better, candidly to impart it, if not, to make use of this 
which I lay before you. 

If you will allow me, I will confine myself to iron ships, and first 
set forth the practice of my own tirm when we build ships, which 
are not to be classed, after which I willventure to point out a basis 
which I think might be adopted by classification societies. 

Let us take the strains of aship at sea, as of three kinds, viz.: 

(1) Tranverse strains, such as affect a ship when she is heeled 
over, and which tend to alter the midship section thus : 
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(2) Local strains, such as the impact of waves. 

(3) Hogging, sagging, and side strains, regarding the ship as a 
hollow beam, or as a girder, : 

There are also the strains of torsion ; but these need hardly be 
eee into, since they are resultants of transverse and longitudinal 
strains. 

Now, I would remark that the first kind of strain, the trans- 
verse strain, is greater ina sailing ship than in a steamer. The 
strength to meet this strain is most effectually applied by intro- 
ducing bulkheads ; and it is curiously worthy of note that the 
usual practice is to provide bulkheads in steamers, and, except 
at the ends, to omit them in sailing ships. In the absence of bulk. 
heads, the necessary strength is attained by beam knees. 

The second class of strains, which I call local strains, must be 
proportioned to the weight of the ship, which is, of course 
equivalent to the displacement. The calculation of the displace: 
ment is the first which the builder makes, and it comes most 
conveniently as the true basis for strains. Comparing a small ship 
with a large ship, it may be doubted whether the force of waves is 
greater in proportion to increased weight of hull. For instance, does 
a wave strike a ship weighing 4000 tons twice as hard as it strikes 
a ship weighing 2000 tons? This isa question which leaves room 
for some difference of opinion; but we may, at any rate, safely 
assume that the wave impact against a ship of 4000 tons dis place- 
ment will not be more than double that against a ship of tons. 
lhe exact strain is, perhaps, beyond our powers of ca culation, and 
we regard it as legitimate to form a conventional scale of scant- 
lings for varying displacements. This scale is lighter than the rules 
of the various societies for small ships, but does not differ greatly 
from their rules for larger ships, 

We also consider that chain cables and anchors should be based 
upon the displacement, that if one vessel is twice the weight of 
another, it should have cables of just double the strength. 

Having now determined the minimum thickness of plating, we 
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draw a line, A B, half the length of the ship, and upon B we erect 
an ordinate, Bo, which on some convenient scale represents the 
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number of square inches of the shell plating and gunwale stringer, 
4ft. or 5ft. abaft the stem. 

The next step is to estimate on the sheer plan the centre of 
gravity of the fore body when the ship is loaded with cargo. This 
is done in the usual way, by calculating, first, the centre of gravity 
of the hull, then of the cargo and machinery spaces, and finding 
the mean in proportion to the distance from the dead flat. This 
centre of gravity of the fore body is marked on the plan, and the 
distance from the dead flat is the leverage A G. 
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The strain (or, as it is sometimes called, the bending moment) 
will be the displacement or weight of the fore body multiplied by 
the distance of G from A. This is supposing a vessel to be sup- 
ported in mid-air on a fulcrum at A. - 

We must now consider what is the strain when the ship is water 
borne, and in doing so I would allude to an assertion, not unfre- 
quently made, that fine ships more frequently show signs of weak- 
ness than ships built, say, like boxes. I have heard surveyors of 
experience assert this-as a fact which has come under their imme- 
diate observation. My own experience leads me to quite an oppo- 
site conclusion, We have frequently had to put new engines into 
ships built twenty years ago, with fine lines and with scantlings 
very much less than what are now in vogue for their dimension, 
and I have often been surprised how staunch and good they appear. 
I fancy the surveyors who made these observations did not make 
the distinetion between long ships and fine ships. A very long and 
fine ship, with her scantlings based upon the simple product of her 
three dimensions, and made unwisely heavy at the ends, would, 
indeed, be very likely to show signs of weakness, 

Look at Fig. 3, and imagine the dotted line to represent a wave. 
It is a matter of easy demonstration by figures, and it is apparent 
by mere reflection, that the bending moment downwards of the 
prow must be greater as the vessel is made fuller forwards, or as 
the distance A to G is increased by shifting the centre of gravity 
forwards. The full part forward is not water-borne ; but, by the 
very supposition of the calculation, is left bare by the depressed 
wave, 

It is quite true that if the ship has what is called a “long 
floor” there is a better support; that is, if the forward frames 
ure made fuller towards their base, see Fig. 4. But this particu 
lar fulness will probably always be carried 
out as far as practicable. Again, see Fig. 3, | 
imagine the wave to be suddenly reversed, 
it is only too evident that the finer ship 
will receive a less violent shock than the 
full ship, and that thus the sagging strain 
will be less. In practice, I believe that 
the bending moment will vary pretty 
nearly in the proportion of the length 
multiplied by the displacement, but I will 
recur to this further on. In the mean- 
time we consider that one-third the strain 
in mid-air is very nearly what the actual 
strain is when riding on waves. This is, 
taking a wave curve from the gunwale 
amidships down to the fore foot, see Fig. 3, 
which is considered to be the form of a 
wave imposing the maximum strain, and 
we find that the centre of support 8 is 
usually at a distance, so that AS = #AG, 
or thereabouts. In types of vessel such 
as my firm have built this proportion has 
been found to be approximately correct, 
and in practice we adopt it. In two 
steamers of nearly equal dimensions, the 
lines of one being fine, and everything 
in the design disregarded except speed; the other being, on the 
contrary, a full vessel, designed to carry a certain load 
on a limited draught, I found the following proportions :—First 
ship, coefficient of fineness, ‘48 AS = ‘647 A G; second ship, 
coefficient of fineness, 62 A S=’7 A G. And, considering how 
uncertain our knowledge is of the forms of waves, the proportion, 
two-thirds, which I have taken will probably be considered a 
sufficient approximation. The respective coefficients of fineness 
of the two vessels referred to are nearly the extremes of what is 
found in practice. 

We have now arrived, by a very simple process, and without any 
calculation beyond those which are familiar to all shipbuilders, at 
the strain or bending moment of a ship, regarded as a girder. Let 
us proceed to consider what is the weakest point of the beam ; and, 
if we get this sufficiently strong, we may safely proportion the 
rest without calculation ; I mean, without calculation in the same 
way as if we were calculating the strength of a cylinder, having 
found the requisite thickness of the barrel, the flanges and other 
parts follow naturally. Now, in a ship the breadth of beam is, I 
think I may say, always greater than the depth; and, since the 
strength of a girder varies as the depth or distance across—or, if the 
material be proportionably increased, as the square of the depth— 
it isevident that, with equal scantlings, the strength sideways will be 
much greater than the strength vertically ; and further we may, I 
think, fairly assume, on the other hand, that the strains also side- 
ways are much less than the vertical ones. Again, comparing the 
upper member or flange of the girder with the lower—that is to 
say, comparing the bottom with the top—there are various con- 
siderations which will cause the bottom to be made the stronger 
of the two. Firstly, the deck is cut up by openings for hatch- 
ways, for machinery, for entrances to cabins, Xc. &c. Secondly, 
the bottom is made stronger for other reasons, such as the weight 
of cargo and the upward hydrostatic pressure, and the practice of 
letting iron steamers lie aground, either bare, or partially water- 
borne; and thirdly—at any rate in steamers—the seatings or 
foundations for the engines and boilers are, or — to be, made 
in such a way as very much to increase the strength of the bottom 
at the weakest point—that is, at the centre. We must, 
therefore, direct our attention to the strength of the top of 
the girder. This may be calculated by the formula given by 
the late Sir William Fairbairn, which is based upon the square 
inches of section, and their distances from the neutral axis. 
Simpler and more ready approximate methods will occur to every 
one, and my firm is accustomed to use one which I believe to be 
sufficiently exact, but which I will not enter upon here, as I wish 
to avoid points outside of the special question. 

There may also be a difference of opinion as to the proper factor 








of safety. We, ourselves, consider that one-fourth is as low as it 
is safe to G0 5 or, in other words, that the bending moment should 
not exceed 5 tons per square inch of iron, This is the factor of 
safet 


which Mr. John has found to exist in vessels of 1000 tons 
and I fancy it is but rarely that signs of weakness have been found 
in well-proportioned ships of that size. 

Some twelve years ago my firm built a small steamer, the 
Isabella, for Russia, which afforded an experimental proof of the 
sufficiency of this factor. She was of extreme dimensions, viz., 
140 x 14 x 6,—or ten beams and over twenty-three depths. As she 
had to go under a bridge, it was not ible to introduce a hog- 
girder, such as we find used in the United States. Her draught 
of water was only 17in., and her plating extremely thin, Under 
these circumstances it is not to be wondered at that there was a 
difficulty in effecting the insurance, so that I determined to go out 
in her myself, She was to cross the sea to Danzig, thence up the 








Vistula and its tributary the Bug, and so by a system of canals to 
the upper part of the Dnieper, finally ending her voyage at Kiev, 
where wd vate she is still doing good work. 

The scantlings, though very light, were duly calculated, and 
though we had very rough weather on the voyage, I do not think 
any of the ship’s company had any fear except the chief engineer, 
Mr. Cardigan, who laboured under the hallucination that one of 
the bottom plates had been strained and cracked across, and that 
he could see daylight through it. In the Baltic we encountered a 
severe storm, and along with about fifty other vessels, some of 
them large steamers, we took shelter under the lee of Bornholm, 
but of these fifty vessels we were the very first who put out to sea 
again. In ascending the Vistula we repeatedly grounded, and 
afterwards she fairly stuck on a sand bark in the Bug. All efforts 
to get her off were fruitless until, at Mr. Cardigan’s suggestion, 
two large trees were cut down, and a pair of shear legs let astride 
our ship. To these the main cable—a 3 short-link crane chain 
was lashed, and a turn taken round the paddle shaft, the engines 
were started, and the vessel was lifted up bodily some 6in. Then 
with the winch, or windlass, she was forged ahead a few feet. 
This operation was repeated several times, until she was clear of 
the sandbank. The shear was not broken, and our calculations 
were justified. 

To resume: having now arrived at the scantlings of the upper 
portion of the girder, we fix those of the sides and bottom conven- 
tionally in proportion, and then we find the number of szuare 
inches of section at the midship girth, and taking the line A B, 
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Fig, 2, we erect an ordinate A P, Fig. 5, representing the square 
inches of section amidships; and from P to O we draw a parabolic 
curve PO. Wethen at various points of -the length measure the 
ordinates AiP1, A2P2, AsP3, &c., which represent the proper amount 
of section at the points in their length, Ai Az, As, Xc. 
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It is of the greatest importance that the scantlings of a ship 
should be evenly and gradually tapered. It is the nick that breaks. 
Suppose aparallel bar of iron lin. in diameter in the centre, Fig. 6, 
it will be evident to all that it will merely weaken it to add thick- 
ness as in Fig. 7, while it is equally evident that it will increase 
the strength if it be turned down at the ends, Fig. 8, like a ship’s 
yard. In the same way a girder of plates, made as in Fig. 9, is 
stronger than a parallel girder of equal depth at the centre, made 
asin Fig. 10. Again, a lattice girder, constructed with diagonals 
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closer in the centre, Fig. 11, is stronger than one with the diagonals 
equally spaced at the closer distance Fig. 12. Further, it is known 
that the strength of bolts is increased by reducing them to the 
thickness of the bottom of the thread. Thus of two bolts, Fig. 15, 
the one which is turned down is the stronger of the two, and not 
only the stronger, but especially in resisting shocks very much the 
stronger. In the same way, a ship, which has, for example, a long 
poop to amidships, Fig. 14, is not strengthened thereby in 
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any sense, but very much weakened at the point A, and that 
quite independently of the additional weight put upon the ends ; 


in fact, one way to strengthen such a ship would be to cut away 
holes, as shown, filling them up in any convenient manner, or 
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leaving them open, as the case might be. Again, if we suppose | proportions would, however, have gone a considerable length, 


the deck plan of a ship (Fig. 15), with a —— iron deck, that 
deck will be weaker, viewed as a stringer for longitudinal strains, 
than it would be if made as shown in Fig. 16, 
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In 1866 Mr. Nathaniel Barnaby read a paper before this Institu 
tion, recommending that the butt straps of iron decks should be 
omitted altogether, so as to secure the full elastic resistance of the 
iron. In most cases other considerations would probably deter a 
builder from carrying out theoretic deductions to this extent, but 
the force of Mr. Barnaby’s reasoning cannot be gainsaid. The 
same considerations would, as regards stringers—in view of longi- 
tudinal strength only—lead to tapering them as much as possible, 
and even to stopping off some of them at a certain distance from 
the centre of the ship. Thus, when rules require all stringers to 
be carried right fore and aft, they positively weaken the longitudi- 
nal strength of the ship, and this weakening is aggravated by the 
additional weight with which the ends are thus loaded, and doubly 
so when we consider the difference in girth between the midship 
and the forward frames. To sum up the foregoing I may say, that 
in proportioning the strength of iron ships—(1) the general scant- 
lings, as also the anchors and chains, should be proportioned to the 
displacement, i.e., to the total weight of the vessel and cargo; 
(2) the strength of a ship, as a girder, should be proportioned to the 
product of the displacement and the distance apart of the centre 
of weights of the fore and after bodies divided by the depth of the 
girder, or 

Displacement x distance of centres, 
Depth. 

I now request your patience while I submit what I conceive 
would be a great advance in the practice of societies in framing 
their rules. It will be evident that, from my point of view, no 
proper proportioning of ships can be obtained without ascertaining 
the displacement. This, of course, involves the fixing of a load 
line. The objections against fixing by Act of Parliament an 
arbitrary scale are patent to all, nor is it probable that any of the 
registration societies are prepared to take this onus upon them- 
selves, nor is it advisable that they should do so. But please bear 
in mind that the question which I am now discussing applies 
merely to ships yet to be built, and I can hardly conceive any 
owner ordering, or any builder designing a ship, without forming 
some estimate of the proper load line. Recently, in what are 
called ‘‘ awning-deck” ships, Lloyd’s Register has introduced the 
system—which seems an excellent one—of stating the load 
line in the register book. Mr. Martell, their chief surveyor, 
has prepared some valuable tables, showing the surplus 
buoyancy with different degrees of fineness, and with different 
amounts of freeboard. Mr. Rundell, of the Underwriters’ 
Registry, has read papers before this Institution upon the same 
subject. Bearing these instances in mind, I venture to suggest 
that when the plans of a ship are submitted with a view to classi- 
fication, the builder should furnish a shear plan, with the intended 
draught of water and the displacement marked thereon, and at the 
same time, or subsequently, a certain number of sections with the 
calculations of displacement, and that this displacement should be 
the “‘number “ regulating the minimum scantlings. In case it be 
objected that a registry society must not accept mere plans, but must 
always certify by actual inspection, let me point out that, con- 
sidering how surveyors are now expected to verify every detail of 
scantling by actual foot-rule measurement, there could be little 
additional trouble in measuring—during building—the frames, so 
as to see that they corresponded with the submitted plans. These 
measurements might also be taken on the laying-down board. 
Further, an additional check is available from the register tonnage, 
as set forth in Mr. Martell’s paper. The longitudinal strength 
should be proportioned by a rule which I will explain further on. 
This submission of ‘a load line I would make entirely optional, and 
owners might build in the meantime to the present rules if they 
preferred to do so, and if the said rules were still considered safe 
for ordinary ships ; but if the proposed new basis were taken advan- 
tage of, I should propose : (1) To state in the register book what 
the load line is ; &) to mark it on both sides of the ship amidships ; 
and (3) to state in the register book the proportion of surplus 
buoyancy. 

If this were done it must be admitted that the underwriters 
would have a far greater protection than under the present system. 
The main lines of safety in a ship, viz., the freeboard and a fair 
factor of strength, would be secured, and, compared with these, 
the present wearisome maze of details are of little importance 
indeed. 

To revert to the proportions of scantlings to withstand longi- 
tudinal strains, the system pursued by my firm could not well be 
adopted, because the surveyors of a society could hardly take upon 
themselves to verify the centres of weights. Without doing this, 
however, they could, from the submitted plans, ascertain the 
centres of gravity of displacement ; or, if that is too great a refine- 
ment, the following considerations will show that a fair approxi- 
mation may be arrived at by simply multiplying the displacement 
by t e length and dividing by a constant. 

As I showed in the publication before referred to, if you take 
two cantilevers, A and B, Fig. 17, and suppose them to be of equal 
thickness, say thickness equal unity, then the weight of A is 
double the weight of B; but the strain on A is three times the 

strain on B, For if the weht of B be w, the weight of A is 2 w. 








The centre of gravity of A is 47 from the point of support, and 
the centre of gravity of B is 4 / from the same point; therefore the 
strain affecting A is— 

Swxmlimwl . ..sis -- (I) 
Whereas the strain affecting B on the other hand is— 
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Or the strain on the one is three times the strain on the other. In 
reality the scantling required to withstand the strain would be 
more than three times, because the cantilever B more nearly 
Bs ey the true form for strength. 

his I used as an illustration of the fallacy of proportioning 
scantlings according to the product of the length, Prendth, and 
depth, and though an extreme illustration, it brings the question 
clearly before one’s mind. In the instance which I have given 
above, from actual practice, the coefficients of fineness differed as 
48 and 1, oe, in other words, one ship was 30 per cent, fuller 
than the , and, in this actual example, the difference of 
strains was 56 per cent, Lloyd’s present tions for extreme 
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though hardly so far as even half way, in correcting this. 

3ut now, Fig. 18, take three cantilevers, C, D, and E, as before, 
of equal thickness, which we will call unity—thickness = 1 and 
of the same depth a, and let us take the strains in terms of the 
length and weight. In C the length is six times the depth, or 
1 = 6a, in D the length is six times the depth also; but in E the 
length is twelve times the depth, or / = 12a, 
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The downward strain or bending moment of C is 
Moment = Ga x a X 3a= 1845, 


But the weight- 
W = 6a x a= 6a? and the length / = 6a, 
therefore- 
Moment = W x¥3a=Wrxil .. . (1) 
Similarly in the cantilever D 


baxa 
x » 


Moment = --; 2a=6a3 
but 
Ww = Oa X 4 — gaz and4=Ga 
therefore 
Moment== Weil . . 21 0 © «© « 
And in the cantilever E 
hae 
Moment = 12 5 x 4a=Aas 
but 
wx 2A&X4 ~ 6a? and b= 124 
therefore 
Moment = W x da=W ~x 41. (3) 


But W or the weight, that is to say, the displacement is equal to 
length breadth x draught 
coetticient 
If, therefore, we multiply this by 4 length, we have 
/ 7) draught i 


coetticient os) 


s 


2Rxh 


3 x coefficient 


draught 


In other words, the strain varies, inter alia, according to the 
square of the length, which is strictly correct. These three cases, 
are like the others, very extreme ones, and yet we arrive at this, 
that if strains are proportioned as the weight or displacement 
multiplied by the length, the error in the most extreme instance 
possible will be as regards proportions of length to depth (D and 
E) nil, and as regards difference of fineness, only one half of what 
it would be on the system at present in vogue. In reality the error 
would be very much less indeed, and to give an example, take the 
two steamers before noticed whose displacemant varied as “48 and 
62, and I have found the error for impact strains to be nil-—and 
for longitudinal strains to be between 5 and 10 percent. only. The 
proposed rule may be stated thus:—To find approximately the 
strain on the stringer line or upper flange of a ship, regarded as ; 
girder, multiply half the displacement by half the length and 
divide by three. Then divide by the depth moulded, or in other 
words, multiply the length by the displacement, and divide by 
twelve times the depth moulded.* 


S = }displacement x Displacement x length 
Si 3 x depth. 12 dépth 

The strength to resist this strain will depend on the apportion 
ment of iron in stringers, side plating, Xc., andis to be calculated by 
the usual well-known rules. : 

In case of a ship being loaded with a poop or forecastle, an 
estimate should be made of the extra weight, and that multiplied 
by theleverage, and additional strength should be provided to 
withstand the extra strain. 

It is evident, that, by fixing the load line and giving a proper 
factor of strength to the depth, the present distinctions which 
Lloyd’s Register recognises of three decks, spar decks, and 
awning decks, would very much lose theirsignificance. The draught 
of water would be left to the reasonable option of the owner, and 
the strength of the structure would be taken on its merits. 

From Mr. G. Moorsom’s paper, which appeared in the first 
volume of the “‘ Transactions” of this Institution, I gather that his 


3 length 
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might be given, with positively an economy of material. A finer 
entrance or un easier run would not involve a ruinous extra weight, 


| In fact, a ship would be designed as a ship, and not as compromise 


between science and rules for classification. And, what I consider 
of the highest importance of all, you would not take off from the 
shoulders of the shipowner or builder any responsibility which 
ought fairly to be there. He would be called upon to fix his own 
load line; and, having fixed it, to stick to it, and to have the 
courage of hisown convictions, 


ON HYDRAULIC GEAR FOR 
DOORS.*. 
By Mr. F. C, Coxuran. 
BEING well acquainted with the great difficulty experienced in 
closing the water-tight doors on bulkheads, Xc., of ships, when 
occasion may require it to be done, I have introduced what I 
believe to be a more ready and expeditious means of doing so. I 
intend the door to be closed in about five séconds, and this to be 


WATER-TIGHT 


|} accomplished by the minimum amount of labour, and without losing 





department would not object to adopt the displacement of a ship | 


as the basis for register tonnage ; and if this were done, every in 
centive to overloading would be done away with; for, unless 
owners wished to evade the very basis of their certificate of classifi 
cation, they could have no sort of inducement to scrimp the free 
board. It would no longer be thought that until a ship was full she 
was not fully loaded. Deck loads’ would cease to offer much ad- 
vantage. It would soon be found that more roomy spaces for sea 
men and for machinery might be accorded without any detriment 
to the freight. Extra depth, that is say, additional freeboard 


* Mr. John’s estimate of 1-35th of an ordinary merchant steamer differs 
from my figures very considerably. 
F1G,/9 








which come upon a ship when stationary, thus (Figs,19 and 20); whereas 
I rs omy a steamer steaming across the wavesand assuming the position 
sketched, thus (Fig. 21). If I am in error I shall be glad to be corrected. 


I understand _he takes the strains 





the control of the door in its descent. Should there be any 
obstruction to its descending it can be forced down to its seating ; 
at the same time a ready and efficient means is provided for open 
ing the door when all danger is past, Thus it shall have the 
advantage of a quick descent, without the slighest risk of losing 
control, and furthermore, there are no repairs to be made to the 
apparatus after such rapid action. This is accomplished in a very 
simple manner, by means of the apparatus here illustrated, in 
which A is a hydraulic cylinder; b four-way cock in communi 
cation with top and bottom of the cylinder A, and with the pump 
F, or other source of power, and also with a waste pipe I; Cisa 
pair of clips for embracing the rod and supporting the door when 















open, and are held together by e pi wl Gi; D is a lever for revers 
ing communications of cock B, also for releasing the clips C, by 
being connected to the pawl G by the chain EF, 


The operation for opening the door in the first instance is thus 
performed. The handle of lever D is placed in the position shown 
and the pump F set to work, when the water or other fluid, being 
forced into the lower part of cylinder A, the piston therein is 
caused to rise, and with it the door, by its attachment to the piston 
rod at H, until it has obtained the required opening, when the 
pawl G, by its peculiar shape, will cause the ¢ lips ¢ to close and 
embrace the piston rod, and thereby support the door independently 
of the water under the pistor 

For closing the door: The 
munications between the cylinder A and the pump F are changed, 
the clips C released, and the door descends by gravitation, but is 
prevented from closing with a crash by having to displace the 
water under the piston: Should there be tion to its 
descent the pump F is applied. 

For horizontal] doors it is preferable to fix the cylinder A on the 


» lever D is reversed, when the com 


} 
any obstrt 


door, as shown in Fig. 2. The cock B can be put in connection 
with the water outside the ship by means of one of the Kingston 
valves, and the force 
due to the ship's im 
mersion made avail 
able for closing and 
opening the door, 
Where there is an 
objection to the 
height for vertical 
doors, as shown in 
Fig. 1, the cylinder 
A can be fixed on the 
door in the 
manner as shown in 
ig. 2; or two small 


cylinders can be tixed 


Salt 


one on each side of 
the door, and con 
nected by the pi v0 
rods to a crosshe 
on top of the door, 
The above desc 
tion of gear is appli 
cable to ships ot w 
or the larger cl 
passenger ships, and 











iss of 


can be worked en 
tire ly from the u 
or any other 
To meet the r quire- 
ments of smaller 
ships or those which 
do not carry pas 
sengers, and in which 
the crews are not 
quite so well disci 

plined, a 
provided forthe door 
to act automatically. 
To accomplish this a 
float is suspended in 
the bilge by a spindle 
working in guide 
brackets attached to 
the bulkhead, and a 
stud is fixed to the 
bulkhead, on which 
isalever. One end 
of the lever is con 

nected to the float 
spindle, and the 
other by a rod and chain to the cock handle D ; hence, when water 
enters the ship the float rises, and by so doing reverses the cock 
handle D, thereby releasing the door, which then descends, at 
before described, thus rendering the services of ny attendant 
unnecessary. It can be easily applied to existing doors by taking 
off the old and putting on the new gear, the door remaining the 
same as before, without alteration. There is nothing about it 
which can became rusted up or in any way seriously damaged, and 
thereby prevent'its being fit for use when wanted. The pump F 
will be always fully charged with water, being fixed below water 
line, and the suétien pipe attached to the supply pipe for cooling 
ashes when in the stoke-hole, or to the cooling pipe for bearings 
when in the screw alley or tunnel. 

Should it be necessary for the vessel to go into very coll 
climates, glycerine can be substituted for water, by placing a small 
tank of it near the pump. In the case of steam ships, where high 
pressure steam is used, the cock B can be put in connection with 
the lower part of the boiler, and power thus obtained for the pur 
pose of closing or opening the doors. It is so arranged that a very 
simple index can be applied to show when the door is open 0 
closed, and this index can be used either vertically or horizontally 
as may be required, ; 

‘This new gear is being put into the Imperial German ironclad 
frigate Deutschland, now fitting out in the Millwall dock. 





deck. 


means 18 





ee 


A NEW company has been formed called the South of Paris 
Tramway Company, with a capital of 7,500,000f, 

ACCORDING to the Bulletin of the Committee of French Foundries 
for January, 1875, the quantity of ore imported in 1874 exceeded 
by 75,000 tons, or 13 per cent, more than in 1873, which last year 
already showed an augmentation of 52,000 tons, or 8 per cent. 
more than in 1872. Belgium, Germany, Spain, Italy, Algeria, and 
other countries sent to France, in 1873, 720,507 tons, and in 1874, 
816,110 tons. Algeria alone, in 1873, had exported 267,331 tons, 
and in 1874 transmitted to France 333,581 tons. 


* Institution of Naval Architects. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 53, Mohren-strasse. 
VIENNA.—Messrs. Geroip and Co., Booksellers. 
LEIPSI“.—A. TwieTmMever, Bookseller. 

NEW YORK.—Witimer and Rocers, 47, Nassau-street. 


———— — —— aE a _ 
TO CORRESPONDENTS. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request our corres; ts to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. Vo 
notice will be taken of communications which do not comply with 
these instructions, 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

&@ We are compelled to hold over a number of letters this week, as a result of 

the pressure of other matter on our space. 

8. M.—The invention you describe is unnecessarily ingenious ond complicated. 

W. H.—A similar arrangement has already been proposed, The objection is 
that, although the power is great, it is far too slow in its action. 

Oras (Sarety VALVEs).— We are requested to state that this correspondent 
can obtain what he requires by applying to Mr. T. Turton, Brunswick-dock, 
Liverpool. 

H. T. M.—We are obliged for your note ; as, however, it contains nething but 
a recapitulation of the statements of an inventor, wnaccompanied by any 
information calculated to enable us to form an opinion as to the justice of 
his claims, we cannot give it a place in our columns. : 

An OLD Supscriper.—The system you propose would not answer, because the 
rail table, split, as you propose, into half, could not be got to last under the 
tread of heavy engines, A rail table cannot be too solid, and any systern 
which proposes to break up the continuity of a rail table must fail. 

. H. C.—If you can show that bodies fairly immersed in a running 
stream will have velocities differing among themselves, and from that of the 
stream, the difference depending on their form, you will establish a most 
important proposition, and upset many of the received conclusions regarding 
the velocity of water in rivers and channels. : ; 

R. E. (Sheffield).— Your letter is extremely inconclusive. So far as we 
understand it, you assert that there are no “ outbursts” of gas, and that 
what are called “‘outbursts” are, properly speaking, accumulations of gas 
in the workings, due to imperfect ventilation. You will sind it impossible, 
we think, to persuade any mining engineer that this theory is correct. To 
us it appears to be contrary to all experience. 

J. B.—It is more than probable that your theory about the crucibles is right, 
but the dificulty could be got over by raising the crucible to a high tempera- 
ture before putting in the gold. We Jail to understand the little cut you 
have sent us. We just gather from it, that what you call a crucible ia a 
saucer-sha ped vessel, offering a large surface to the melted metal. There caw 
be no objection to your trying other materials than plumbago, and we should 
advise you to try a Hessian crucible, previously well heated. 

Erratum.—ZJn our last impression, at page 200, sirst column, line 65 Srom 
the top, for “‘the high pressure cylinder only was used,” read “ the low 
pressure cylinder,” and in the remainder of the passage a similar correction 
must be made, for “high pressure cylinder” vead “low pressure cylinder.” 








THE DISSOCIATION OF NITRIC ACID. 
(To the Bditor of The Engineer.) 

Sir,—Allow me space to correct an error in the report of the paper on 
** Dissociation of Nitric Acid,” read before the Chemical Society on the 
4th inst. In the third series of experiments it is stated that nitric acid 
containing nitrous acid was not decomposed on boiling: the reverse 
being the case. Nitric acid, containing ‘123 per cent. of nitrous acid, 
yielded ‘Sec. of gas, that containing 1°28 per cent. yielded ‘2cc. of gas, of 
which 71 per cent. was oxygen ; but nitric acid containing no nitrous was 
boiled to dryness without any decomposition occurring. 

6, George-street, Bath, March 17th. Puiuir Brana. 





PICK EYES. 
(To the Editor of The Engineer.) 
Sir,—Will any correspondent kindly say who are the makers of solid 
pick eyes ? THomas Barron. 


DEEP SEA NET. 
(To the Bditor of The Engineer.) 


Sir,—I will be obliged to any correspondent who will say where, and 
by whom, machinery can be supplied for making deep sea fishing-nets ? 
ee H. C. 


BELGIAN TIRES. 
(To the Editor of The Engineer.) 

Sir,~-Can any correspondent give me the name and address of the 
makers of the Belgian tires marked ‘‘ Ougree ?” R. B. B. 

March 19th. — 

MIDDLESBROUGH PIG. 

(To the Editor of The Engineer.) 
_ S1r,—Middlesbrough pig can be used for ordinary castings mixed with 
Scotch pig 75 cent., Middlesbrough pig 25 per cent. A greater per cent. 
can be u when making heavier castings, where strength is not re- 
quired ; but where strength is required, better and more expensive 
brands must be used. IRONFOUNDER. 

March 16th. 





DUCK-CUTTING MACHINE. 
(To the Editor of The Engineer.) 

Sir,—Can any correspondent tell me where to get a machine that cuts 
out duck or linen jackets, abont 3}in. or 4in. thick? If so, what would 
be the price, and the manufacturer's name ? d. B. PB. 

Leeds, March 23rd. 
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Tue ENGINEER con be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office, on the following terns ( paid in advance):— 

Half-yearly (including double ——- wo» «wiscs Qt & 
Yearly (including two double numbers)... .. #1 9s. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 

be made. THE ENGINEER is registered for transmission abroad, 
FOREIGN SUBSCRIPTIONS. 

In consequence of permanent increase in size of Tuk ENGINEER involving 
double postage, it has been found necessary to make some change in the 
rates of foreign subscription. The subscription for the year 1875 will also 
include one number more than usual. Foreign Subscriptions for thin 
paper copies are accordingly received at the following rates: Subscribers 
paying in advance, at these rates, will receive THe ENGINEER weekly 
and post-free, Subscriptions sent by Post-office Order must be accompanied 
by a letter of advice to the Publisher, Tuick Paprer copies may be had 
Y preferred at increased rates. 
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ADVERTISEMENTS. 

e*s The charge for Advertisements of four lines and under is three shillings; 
Jor every two lines afterwards one shilling and sizpence; odd lines are 
charged one shilling. The line averages eght words. When an adver- 
tisement measuress an inch or more the charge is ten shillings per inch. All 
single advertisements Jrom the country must be accompanied by stamps in 
payment. Alternate advertisements will be inserted with all practicable re- 
gularity, but regularity cannot be guaranteed in any such case, All 
advertisements, except weekly ones, are taken subject to this coalition, 

AbvERTisemenTs Cannot Be IvserteD UNLess DeLivereD BEFORE Six O'CLOCK ON 

avuspay Evening ix each Ween. 

x’ Letters relating to advertisements and the publishing department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
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MEETINGS NEXT WEEK. 
InsTITUTION OF CiviL ENGINEERS.—There will be no meeting, it being 
Easter Tuesday. 
Cuemica Society.—Thursday, April Ist, at 8 pm.: “On the Action of 
the Copper Zinc Couple on Organic Bodies,” No. VIIL, “On Chloroform, 
Bromoform, and lodoform,” by Dr. Gladstone and Alfred Tribe. 
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THE POLLUTION OF RIVERS. 

In anticipation of the measure intended by the Govern- 
ment to remedy the present extensive pollution of rivers, 
especially in regard to those causes which result from 
manufacturing operations, and the influx of sewage, we 
propose here to draw attention to some of the most im- 
portant questions that are involved in the subject, whether 
as to the past or thefuture. In a lecture recently delivered 
by Mr. Thorp, before the Chemical Section of the Society 
of Arts, the labours of the late Commission on River 
Pollution were reviewed, and the results generally stated. 
An analysis of the various reports issued by the commis- 
sioners was also given, and the impression gathered from 
Mr. Thorp’s address was to the effect that in the majority 
of cases the present state of river pollution might be in the 
course of time remedied by preveutive means. It must be 
remembered, however, that the commissioners cast the 
apple of discord among chemists, engineers, corporations, 
local authorities, and others by fixing a standard of purity 
that it would be impossible to obtain in the majority of 
cases, and consequently all their labours ended, not in 
suggesting a really practical remedy, but rather in pre- 
senting such a body of facts as might lead after careful 
examination to a possible but perhaps remote solution 
of the difficulty. As we have already pointed out, the 
various methods of pollution have been so long in action 
that any general remedy for existing evils must be long 
delayed. Some of our contemporaries have discussed the 
subject under the title of the “ Purification of Rivers.” 
We much fear that the present generation will be far too 
short-lived to see such a desirable result. 

Having dealt with the sewage causes of river impurities 
in the article already referred to, it will be here necessary 
to confine attention to those which arise chiefly from 
manufacturing operations and mining processes. Among 
the first of these causes, chemical, dye, calico-printing, 
paper, and bleaching works, are the chief offenders. 
Making the localities of those manufactures, the streams 
running through Glasgow, Manchester, Leeds, Xc., present 
the appearance of ditches frequently as black as ink. In 
fact, in one of the reports of the Rivers Commission a 
lithograph of a letter is given, originally written by 
using the water of the polluted stream, by way of 
illustrating the extent of this pollution, “so far as 
dye works are its cause. But by watching these 
rivers during the working day, it may be seen that the 
colour and smell of the water undergo incessant change, 
and consequently almost every variety of colour and stench 
is observable. These abominations are still further inten- 
sified by collateral causes. When acid chemicals are intro- 
duced, as at Birmingham, their mixture with the sewage 
produces chemical changes that afford smells of the most 
sickening character. We were informed by the manager 
of the Saltley Sewage Works, near that town, that when 
new hands are taken on at the works their appetite is 
entirely destroyed for a week or two, through the nausea 
produced by the smell. ‘Two personal visits confirmed this 
opinion on our part. In many manufactures large quan- 
tities of soap are employed, to which of course must be 
added that employed Io demneatle peppene, So long as the 
receiving stream is alkaline the result is the formation of 
bubbles inclosing the poisonous gases generated in the 

vater; but when acids or bleaching powder waste are sent 
into water the soap is decomposed, and a sticky mass of 
filth produced that can be got rid of by no natural oxidisa- 
tion of the water. These masses accumulate on the banks and 
add to the permanent abominations of the river. The 
influx of gas waste, although generally prohibited by law, 
frequently occurs on most of our rivers, especially during 
night time, when the observation of the authorities is not on 
the alert, and its consequences are deleterious to an extent 
beyond those of almost any other pollution. A careful 
examination of most of these streams will disclose a cause 
which long delays a chance’ of purification. In all textile 
manufactures large quantities of fibre escape from dye 
works, derived from cotton, wool, and hemp or flax, and 
the ground material used in dyeing. These fibres even- 
tually become the nuclei of masses which are formed of an 
enormous variety of substances, that, floating on the sur- 
face of the stream, gradually undergo putrefaction, and emit 
the most offensive gases. The Aire at Leeds notably pre- 
sents this phenomenon, but it may also equally be observed 
below Manchester, Salford, Bolton, Bradford, Halifax, &c. 
In summer time the banks adjacent to the river are from 
this cause unsafe even to walk along, and the effects on 
the inhabitants of the houses, of course, must be much 
worse. It has been stated by a medical authority that at 
Pendleton, near Manchester, the effects have not only been 
dangerous but fatal. At any locality where the stream is 
sluggish of course the evils are permanently increased, 





for as the polluted stream passes onwards, the fibrous 


materials are caught by reeds, grasses, &c., and thus 


become fixed sources of poisonous exhalation. But to this 
must be added another result. After a time portions of 
these masses sink to the bottom into holes, and there 
remain a constant and irremovable source of pollution, 

From manufacturing operations we turn to those of a 
mining character, to which the Rivers Commission called 
special notice. At the present time washing metallic ores 
and coal for smelting purposes is largely on the increase, 
the coke produced from washed coal being excellent. By 
this operation the iron pyrites are removed, together with an 
enormous quantity of small coal. All the waste is cast 
into the nearest adjacent stream. If that runs slowly the 
fine and coarse matter rapidly sink to the bottom, and 
gradually silt up the river, reducing the current. In other 
cases, floods carry the matter on to adjacent land, entirely 
destroying the crops and injwing the domestic animals 
that are left in such fields to feed. The dangers thus 
caused are of a twofold character, being both chemical and 
mechanical, and unfortunately the character of the waste 
is such that its decomposition is a question of years rathey 
than of hours, as is the case with sewage; and permanent 
injury results to property sometimes of great agricultural 
value, to say nothing of the destruction of the tish, which 
are often a source of large income to the owners of land on 
the banks. 

From these facts, gathered from the commissioners’ 
reports and personal knowledge of each district mentioned 
above, we cannot venture to express any opinion as to the 
nature and extent of the measures which would even par- 
tially remedy some of the evils, Conflicting interests alone 
make the whole matter ditticult of legislation. But beside 
these, there are chemical and enginee! ing difficulties which 
appear in many cases to be all but insuperable. The 
remedial suggestions of the commissioners may be com- 
prised under but two heads, namely, (1) that of withhold- 
ing suspended matter by catch-pits either at mines or 
factories ; and (2) after some puritication, either letting the 
waste water into a stream or employing it for irrigation. 
They have thus left the subject not in the least degree 
more advanced than it was twenty years ago, and we are 
at a loss to know how any legislative measures founded on 
their reports ean become of any general benetit. 


THE IRON TRADE OF THE UNITED STATES, 

British ironmasters watch with attention the progress 
of the iron and steel trade of the United States, and 
with some reason. America has for years been one 
of our best markets for rails, and anything which can 
cause a falling off in the demand for manufactured iron at 
the other side of the Atlantic must affect our irommaking 
interests to some, and probably to a considerable, extent. 
Nothing is more likely to diminish this demand than the 
growth of facilities for the manufacture of iron in the great 
mineral regions of North America. Indeed, there is no 
reason why under certain conditions the United States 
should not supply themselves with all the iron they can 
possibly require; and a further development of manufac- 
turing power might easily place American ironmasters in 
a position to compete with us in the markets of the world. 
There is reason to believe, however, that these conditions 
are unlikely to exist for a long time to come, This opinion 
has been extensively entertained in this country, and that 
it is well founded there can be no doubt.. The report of 
the American Iron and Steel Association for 1574 was pre- 
sented to the association at Philadelphia on the Lith of 
February, 1875, and may be regarded as the expression of 
the latest opinions of American ironmasters. On the whole, 
the facts and figures which it contains are reassuring to 
English ironmasters, and we find that the apprehensions 
entertained some time since in this country are unfounded, 
No prospect exists that iron and steel can immediately be 
made in the States at prices sufficiently moderate to call 
anything like a keen competition into existence. The same 
causes which have led to the depression of the iron trade 
in this country have operated with at least « qual force in 
the States; and the American Association see no ho} eof 
prosperity except in the enactment of still more stringent 
protective laws than those now in force. In discussing the 
position and prospects of the American iren trade very 
little is to be gained by plunging into statistics, and consi- 
dering the import of great masses of tigures. The true 
question is, not how much iron and steel the States can 
make, but the price at which they can sell it im the 
market at a fair profit. So long as we can undersell 
Brother Jonathan, it is a matter of very secondary import- 
ance how much he has to sell himself. It would be of no 
importance whatever, were it not that his prices may be so 
near ours that he may reduce our profits although he 
cannot prevent us from effecting sales. If the States had 
no iron manufactories, and were compelled to procure all 
their iron from England, then we should have a very good 
time of it; but this is not to be, and we may rest very well 
satisfied so long as the world’s markets are open to us and 
American ironmasters cannot send rails and bars across the 
sea to other nations. Of this last event, as we have said, 
there is no approach to an immediate prospect, and the 
reason is very clearly set forth in the report before us. 
The American ironmaster has, on the whole, no plant that 
can equal ours in power of production at a given cost. 
Improvements long since adopted in this country are 
hardly yet made even partially available in the States. 
“The English manufacturer,” writes Professor Newberry, 
whose sentiments are adopted in this report, “ owes his 
superiority to three things, viz., cheaper labour, greater 
capital, and improved processes. He has an advantage of 
three to five dollars per ton in the matter of labour. His 
greater capital enables him to manage a large establish- 
ment with several furnaces, by a simple and thoroughly 
systematised administration, and permits him to reap all 
the advantages of doing business by wholesale rather than 
retail, both in buying and selling;” and Mr. Swank, the 
secretary of the association, and the author of the report, 
goes on to say, “ Professor Newberry might have added 
that, not only does the English ironmaster porsess, as a 
rule, more capital than the American ironmaster, but he 





can also borrow much larger amounts for longer periods, 
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and at much lower interest, by means of which borrowed 
capital important improvements are frequently made, 
financial crises are tided over, and sales etfected at long 
credits.” This is very plain speaking, in great part quite 
true, and to a large extent reassuring to ironmasters in 
Great Britain, 

We may take it as granted, then, that the American iron 
trade suffers from dear labour, want of capital, and rela- 
tively imperfect appliances for manufacturing iron and 
steel. There is, however, reason to believe that these 
difficulties do not apply universally to all iron and 
steel making establishments in America, The Bessemer 
plant of the States is probably better than our own; 
and individual furnaces exist which possess a power 
of production which we have nothing to excel or even 
to equal. In the finer qualities of iron, again, we can 
scarcely expect to compete with certain districts in the 
States, which are happy in the possession of ores of un- 
exampled purity and excellence. It is in the production 
of the commoner kinds of irou that England and Scotland 
stand without a rival; and Mr, Swank points out that 
America can only secure the advantages of Britain in this 
respect by making unheard-of sacrifices. “It would be 
necessary,” he writes, “ for the strong to absorb the weak ; 
for capital to be consolidated; for rates of interest to be 
reduced ; for wages to be uniformly lowered to the foreign 
standard; and for such improved processes as effect a 
saving of labour and material, to be generally substituted 
for methods which have been established at great expense. 
Some of these conditions might be realised without great 
detriment to the public welfare or to private interests, but 
others are clearly unattainable except by the imposition 
of burdens which could not be justified by any possible 
resulting advantages whatever.” 

We gather from Mr. Swank that to a very large extent 
the iron trade of the States is in the hands of “ little men,” 
and this circumstance is so important in its consequences 
that it deserves to be generally known. While we desire 
to see the iron trade of the States prosper, we make uo 
secret of the fact that we do not wish to see it prosper at 
the expense of our own, and we congratulate ourselves that 
it is with “ little men” our ironmasters have to compete. 
The extent to which ironmasters of small capital and 
limited resources control iron operations at the other side 
of the Atlantic has never been so plainly stated as now; 
and is somewhat curious that Mr. Swank rather glories in 
the fact than otherwise. “To ask,” he says, “ the owner 
of a small furnace stack to quit business because he cannot 
make iron quite so cheaply as the rich company which 
owns four or tive stacks, would not only suggest a wrong 
to the small manufacturer and all his dependent 
workmen and neighbours, but it would suggest a pre- 


ference for giant monopolies over those individual 
enterprises, the fostering of which is one of the 


glories of our republican institutions.” This statement 
would sound very well in an after-dinner speech, but to us 
it appears intensely unpractical. If the small manufac- 
turer cannot keep his head above water, unless he can sell 
his iron at a higher price than it could be sold by other 
men of larger resources, then he ought to give up the 
business, and turn to something else. Reasoning broadly 
on the matter, we may point out that if the prosperity of 
a nation depends on the development of a given branch 
of trade, and that that trade can only be properly con- 
ducted by large capitalists, then it ought to be reserved 
for them, and no considerations should within easily 
detined limits be suffered to interfere with their operations. 
Why, for example, if a firm with five blast furnaces can 
make and sell iron at a profit at £10 a ton, while the man 
with one furnace cannot sell at less than £11, should an 
attempt be made to fix the price of iron on the latter 
basis? Such a policy would be suicidal. It is no doubt 
hard on the poor individual that the rich company can 
adopt improvements which are beyond his reach. It is in 
the same sense hard upon him that he is not a millionaire, 
or that he cannot drink champagne and smoke cigars at a 
dollar a-piece all day long. The idea that a great trade is 
not to be put ona satisfactory footing because there are 
some small manufacturers who would suffer if a change 
were made is obviously preposterous ; and we venture to 
think that the force of circumstances wil! eventually prove 
too strong for Mr. Swank, and the people of America will 
tind that the iron trade cannot possibly be carried out on 
a small scale in the present day with any prospect of 
material profit. However, we have to deal with things as 
they are, not as they ultimately will be, and we accept the 
necessity for the existence of diminutive ironworks in the 
States and dear iron as essential to the preservation intact 
of one of the glorious institutions of that eountry. But 
although the Lron and Steel Association are so careful 
of minute interests existing among ironmasters, they 
are by no means equally solicitous regarding the in- 
terests, great or small, of the rest of their country- 
men. Mr. Swank admits in despair, that iron cannot be 
made cheaply in the States, except in the way it is made 
cheaply here—that is to say, on a great scale; but he will 
not have it made in this way, and to adjust matters he 
proposes that Congress should lay a higher import duty 
than ever gn iron and steel. “ What,” writes Mr. Swank, 
“can Congress do to relieve the distress it has done so 
much to create, and in the presence of which the recu- 
perative energies of the people are temporarily para- 
lysed? Whatever else it may do, let it cease to encourage 
foreign manufactures, and instead encourage home in- 
dustry. Many thousands of our countrymen are idle 
to-day because our tariff is not sufficiently protective, 
and because many of our people are thus tempted to 
buy abroad the goods which these men stand ready 
to make. Now let Congress reverse this unpatriotic 
and unjust policy. Let it add to the duties on foreign 
manufactures. The emergency is great, and justifies the 
most radical measures. Let Congress at least restore the 
10 per cent. of duties which it unwisely subtracted from 
the National Treasury in 1872, and put into the pockets 
of European manufacturers. That subtraction, the Chief 
of the Bureau’ of Statistics will inform Congress if it 
inquiries of him, amounts to-day to twenty millions of 





dollars. Why should foreigners be encouraged to supply 


our markets when our own labour is idle? This was not 
the policy of England when er farmers and manufacturers 
al protection. Last of all, let: the Senate refuse to 
ratify the proposed reciprocity treaty with Canada, through 
which the farmers and manufacturers of this country 
would receive another blow in the house of their friends. 
Let Congress protect and assist the /abour of the country.” 

It would be useless to attempt to persuade Mr. Swank 
that a trade bolstered up by protection cannot be sound, 
and we shall not attempt the task; but we may venture to 
ask him who will pay the wages which protection will 
enforce—out of whose pockets will the ironmasters’ profits 
come? If a country wants iron for railroads and ships, 
and the thousand and one other purposes to which iron is 
applied, the users ought to buy in the lowest market. The 
false inflation of prices by a high tariff can only retard 
progress in other directions, for the sake of promoting the 
progress of a single branch of trade. We shall not dwell 
on this old story, but proceed to consider what Mr. Swank 
has to say concerning wages. 

About these he speaks with decision. Not only are wages 
high in the States, but he would have them so, and we 
honestly express our admiration for the spirit which moves 
him in dealing with the subject. “To impoverish and 
degrade our people by reducing their wages so low that 
we may make iron or other products as_ cheaply as 
our foreign manufacturing rivals is not desired by any 
humane and patriotic American. Unless such a result is 
reached we cannot make iron so cheaply as Welsh 
and English and Belgian ironmasters, and the supply 
of foreign iron markets must be left to these and 
other rivals.” It is to be regretted that sentiments so ad- 
mirable should be utterly unsound. In the first place, if 
Mr. Swank is right, there are no humane and _ patriotic 
American ironmasters, because, one and all, they desire 
nothing so much as cheap labour, and if they could get it 
so cheaply that they could compete with every other nation 
in the world they would not hesitate one moment to avail 
themselyes of the opportunity. Rather than pay the 
wages demanded by white puddlers the Pittsburgh iron- 
masters are now importing negro puddlers, who have to be 
protected by the police from the white men. The fact is a 
practical satire on Mr, Swank’s sentiments. But beyond all 
this Mr. Swank falls into the old error of confounding high 
wages with high purchasing power. Asa matter of fact the 
ironworkers of Pennsylvania, to take one State as an ex- 
ample, are really not a bit better off or more comfortable 
than those of Staffordshire. They draw more money, it is 
true, but their money buys less, Protection works in a 
vicious circle and indirectly augments the cost of all but 
the bare necessaries of life, and this fact, we are happy to 
say, is beginning to be understood by an influential body 
of politicians in the States. The influence of these men 
begins to be felt, and Mr. Swank may rest assured that the 
days of protection, even in the States, are probably 
numbered. 

We have purposely avoided dealing with statistics, be- 
cause we wanted to place before our readers the views of 
American ironmasters concerning their own prospects 
rather than groups of figures setting forth the quantities 
of iron and steel actually made in the States in 1874. But 
we must not omit to state that Mr. Swank has handled 
this portion of his subject very ably, and collected a great 
mass of valuable information. The returns for 1874 were 
not made up at the date of the publication of the report, 
and we are consequently unable to say what the actual 
production of iron and Steel in the States amounted to last 
year, but the figures cannot be satisfactory to Americans. 
The depression in their trade was at least equal to any- 
thing we have experienced throughout the ale portion 
of the year, and what its condition was at the end will be 
gathered from the following statement by Mr. Swank :— 

“ At the close of the year the iron trade of the country 
was in a condition of greater depression than had existed 
at any time since the beginning of the panic. The quantity 
of pig iron on hand he unsold was estimated at 250,000 
tons of charcoal and 200,000 tons of anthracite and coke. 
Bar iron had fallen to 2} cents at Pittsburgh, with a dis- 
count to ‘good buyers ;’ standard grey forge pig iron in 
the same market was offered in large quantities at 23 dols., 
four months ; the best iron rails could be bought at mill 
at 48 dols.; and best Lehigh foundry pig iron was deli- 
vered at Hoboken at 25dols., netting about 23 dols. at 
furnace. ‘The annexed statement will show the range of 

wrices of No, 1 anthracite foundry pig iron at Philadelphia 
in 1873 and 1874:— 





‘ ' } ! ' | 
Years. \Jan. lreb, Mar. Apr. May.|June|July.| Aug. Sep. Oct. Nov.| Dec.| Av. 
\dols. jdols. dols.|dols. | dols.' dols.| dols.| dols.| dols.| dols.| dols.| dols.| dols. 
1873 ..../45 zis 00,48 40/47 75 46 00.45 00.43 75 43 60 42 50/38 00/33 00/32 60/42 80 
1874 ....|32 00)32 00.32 00 32 00 31 50 31 50 31 50.31 00 29 50/29 00/26 25/24 00/30 19 











The following figures will show the range of prices of 
best iron rails delivered at Philadelphia in 1873 and 1874: 




















j | { 
Years. \yan. | Feb. Mar.! Apr. May.|gune July./Aug. o>. Oct. | Nov. Dec. Avy. 
dols. | dols.|dols.! dols. dols.| dols.' dols.| dols. | dols.| dols.| dols.| dols. | dols. 
1873 ....|/83 30:83 00:83 00. 82 00 80 0078 00 76 00/75 00|75 00/70 00,68 00.66 0076 60 
1874 ....|66 00,64 00 62 00 60 00 60 00 60 00 60 00,58 00'58 00/55 00 52 00'50 00 58 75 





The mining of iron ore and coal was necessarily greatly 
restricted in 1874, in consequence of the interruption to the 
prosperity of the iron business, The wages of ore miners, 
of most coal miners, and of most ironworkers, were reduced 
largely during the year. Many iron ore miners and other 
employés of the iron business have been glad to obtain 
work at one dollar a day. The miners of anthracite coal 
and of some bituminous coal, and many puddlers, have not, 
however, been disposed to accept reduced wages, and a 
controversy between them and their employers is one of 
the legacies which 1874 transmits to its successor.” 

On the whole it will be seen that there is little about 
the American iron and steel industries to cause apprehen- 
sion in this country. 








We learn from the Gazetta Ticinese that the progress made 
during the past month at the St. Gothard Tunnel was 182°90, or 
at the average rate of 6°53 metres per day. 





PRIVATE BILLS IN PARLIAMENT. 

IN anticipation of the Easter holidays the business in com- 
mittee has been during the week tapered off to a vanishing point. 

Since our last the Barton, Eccles, Winton, and Monton Local 
Board of Health (Gas) Bill has been thrown out by Mr. Bathurst's 
committee on Group H, notwithstanding the undertaking of the 
promoters to allow the Salford Corporation, with whom they 
proposed to compete, the value of their superseded mains as old 
iron. In this committee the Pemberton Local Board Bill, the 
last on this group, opposed by the Leeds and Liverpool Canal 
Company and others, has been part heard, and adjourned till 
after the holidays. On Tuesday the committee were engaged 
upon the clauses of the Ashton-in-Makerfield Local Board Bill. 

In Group 4, Mr. Kay Shuttleworth chairman, the Tees Con- 
servancy Bill was passed, and consideration of clauses adjourned. 
The conditions are imposed upon the Conservancy Commissioners, 
the promoters, that they are not to execute any reclamation 
works in addition to those already sanctioned by the Board of 
Trade, and that they are not to come again to Parliament for 
additional powers before 1879. The committee next proceeded 
with the North-Eastern Railway Bill, which is for powers to 
make short railways at Berwick, Newcastle, Tynemouth, and 
other places ; to alter and stop up footpaths, to acquire addi- 
tional lands, to maintain bridge and level crossing at Factory- 
lane, Newcastle, to abandon certain portions of the authorised 
Blythe and Tyne and the North Yorkshire and Cleveland Rail- 
ways. The new capital proposed to be raised under the powers 
of the bill is £1,665,000 by shares and loan, and the new lines 
to be constructed eight miles forty-eight chains in all. The bill 
was opposed by the corporations of Newcastle-on-Tyne, Tyne- 
mouth, Hull, and Gateshead; by Messrs. Bolckow and Co., 
Limited, the North Shields Water Company, the North of 
England Freighters’ Association, and others. The preamble was 
found to be proved, and the bill was reported with amendments. 

In Group 6, the Earl of March chairman, the contest in the 
case of the West Staffordshire Railway Bill resulted in its rejec- 
tion. The inquiry lasted six days. The Charnwood Forest Rail- 
way Bill in this group has been withdrawn, and the London 
and North-Western Railway (Bletchley, Northampton, and Rugby) 
Bill has been sent to Mr. Raikes’ committee to be dealt with as 
unopposed. The following bills are also relegated to the Chair- 
man of Ways and Means as unopposed bills :—Plymouth, 
Devonport, and Stonehouse Cemetery; Bath Gas; Widnes Local 
Board ; Broadstairs Gas ; and Wye Valley Railway Bills. 

In the Referees’ Court, for decision of cases of locus standi 
against private bills, the Taff Vale and Llantrissant, and Taff 
Vale Railway companies have been admitted to a limited opposi- 
tion to the Great Western Railway Bill. The opposition of Ely 
Andrew and Henry Hall to the Manchester Corporation Water- 
works and Improvement Bill has been withdrawn. The locus 
standi of the Lancashire and Yorkshire Railway Company, and 
of John Rhodes against the Pontefract Borough Extension Bill, 
have been allowed; the petition of the Midland and North- 
Eastern Railway companies against the same bill has been dis- 
allowed, and the petition of the parochial officers, ratepayers, and 
occupiers of the Pontefract Park district against the same bill 
has been withdrawn. During last week and this the referees 
have been engaged upon a ponderous undertaking in connection 
with the Birmingham Gas and Water bills. They had to deter- 
mine whether a locus standi could be allowed in the cases of 
seventeen petitions against the Birmingham and Staffordshire 
Gas Bill; seventeen against the Birmingham (Corporation) Gas 
Bill; six against the Birmingham (Corporation) Water Bill; six 
against the Birmingham Gas (No. 1) Bill; and one against the 
Birmingham Gas (No. 2) Bill—forty-seven petitions in all. The 
Midland Railway Company has a petition against three of the 
five bills ; the London and North-Western, and Great Western 
Railway companies have joint petitions against three of the bills, 
and the Birmingham Waterworks Company three opposing peti- 
tions. The referees, on the first day’s hearing, grouped the 
whole of the bills and petitions, and this sitting was applied to 
the arguments of counsel appearing on behalf of the interests 
represented. Further hearing of the cases in detail was adjourned. 

This week this formidable business has been disposed of :— 
As against the Birmingham and Staffordshire Gas Bill, the Bir- 
mingham (Corporation) Gas Bill, and the Birmingham (Corpora- 
tion) Water Bill, a locus standi has been disallowed to the Mid- 
land Railway Company; the London and North-Western and 
the Great Western Railway companies as joint petitioners ; also 
to the Birmingham Canal Navigation Company against the Cor- 
poration Gas and Water bills. In the case of six petitions 
against the Birmingham and Staffordshire Gas Bill the locus 
stundi was disallowed. In eight contested cases it was allowed. 
The right to appear in opposition in the case of the Corporation 
Gas Bill was conceded by the Court in fourteen cases, and dis- 
allowed in three others. The locus standi was contested of six 
petitions against the Corporation Water Bill ; three of them were 
allowed and three disallowed. Six petitioners against the Bir- 
mingham Gas Bill ((No. 1) were allowed a locus standi; the 
Balsall Heath Local Board petition against the Birmingham Gas 
Bill (No. 2) was withdrawn. The thirty allowed petitions in 
opposition to these bills makes it certain that there will bea keen 
contest over the group. Before the Standing Order Committee 
of the House of Commons leave has been given to deposit 
petitions for bills in the cases of Whitthread’s Patent and the 
Edinburgh Street Tramways Company Bills. 

The Commons Committee of Selection has appointed five new 
committees, and fixed their sittings to commence on Thursday, 
April 8th. The groups are, No. 7, Mr. W. Beach chairman, of 
four railway bills, including the Great Western and the Midland 
Bills ; No. 8, Sir John Hanmer chairman, of eight railway bills, 
the group including the Great Eastern and the Great Northern 
bills ; Group D, Mr. Arthur Peel chairman, of five gas, water, 
and improvement bills, including the Manchester Corporation 
Water and Improvement Bill; Group J, Mr. Baillie Cochrane 
‘chairman, of six gas and water bills ; with another committee, 
presided over by Mr. George Lefevre, to consider and report 
upon the Local Government Board’s Provisional Orders Confir- 
mation Bill, in so far as such orders relate to Sheffield and to 
Chiswick respectively. 











An AERIAL BRIDGE.—A great engineering work, the only one of 
the kind in France, is about to be executed at Lyons. It is an 
iron bridge to connect the plateau of Fourviéres with that of the 
Croix-Rousse, which are two heights, like that of Montmartre in 
Paris, at a distance of 300 metres from each other. Galignani 
says :—This undertaking is estimated to cost 2,800,000f., of which a 
subvention of 600,000f. only is asked from the city. This aérial 
bridge will consist of three spans, the central one of 135 metres, 
and two others of 70 metres each, ce | on open iron columns 
in a line with the houses on the quays. e platform of the ae of 
will be 65 metres above the road, and nearly 50 metres above the 
houses. Each of the two central columns will have inside a lift by 
which pedestrians will be raised in two minutes at a charge of ten 
centimes, to the top, whence they may reach the higher parts of 
the city, where they may have business, 
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RAILWAY MATTERS. 


THE Watton and Shoffham line will be completed in about two 
months, 

A PATENT has been taken out for propelling tramway cars by 
means of coiled springs of great strength on the principle of the 
main spring of awatch. By this means, horses will be dispensed 
with. These springs will be wound up by machinery, and so that 
should there be a break in the continuity of a journey, several are to 
be carried all ready to replace those which have run down, Mr. 
Scott Russell and Sir Samuel Canning are connected with the 
-undertaking. 

AN adjourned meeting of the North British Railway Company 
was held on Thursday last week in Edinburgh, for the purpose of 
considering the bill for raising money for the extension of the 
Burntisland Harbour. Mr. Stirling, the chairman, said that the 
Burntisland Commissioners having declined to give the directors 
any further securities, they were not prepared to recommend the 
bill as it now stood for approval, and there was, therefore, no busi- 
ness to come before the meeting. 


THE Indianapolis Journal says :—‘* The Evansville and Crawfords- 
ville Railroad gives prizes to its engineers who kill the smallest 
number of cattle to the miles run. Mr. Linxweller received the 
wrize of 100 dols, for 1874, he having run 28,296 miles without 


illing anything, something that has never before been done during | 


" 


the history of the road. The second prize of 20 dols. was awarded 
to John Wagner, of Terre Haute. He ran 29,702 miles, and during 
the year killed one horse, a cow and two hogs. Of the twelve 
engineers on the road, the one who ran the largest number of 
miles was John G. Paine, of Evansville, who ran 55,829 during 
the year.” 

THE Lake Shore Railroad has had under construction for some 
time, and has just completed, at their car works in Adrian, a postal 
car of a new pattern, intended especially for newspaper work. It 
has already been put upon the route between Chicago and Buffalo 
The car hasbeen built partially as an experiment, and partially 
from a knowledge of what the service demands. It is 
60ft. Gin. in length, and weighs 49,300 lb. It contains 122 
distributing boxes in the centre of the car, while the 
endsare arranged for the convenient storing away of the filled 
sacks. Besides these, the car is fitted up with all the modern con- 
veniences for the rapid and easy disposition of the work. There is 
room for two men to work ; and it is expected that with the con- 
venience afforded they can conduct newspaper distribution as ex- 
peditiously as that of letters. 


THE St. Paul, Minn., Press gives the following information con- 
cening Mr. L. B. Hodges’ experience in tree pas along the 
main line of the St. Paul and Pacific. His field of operations em- 
braces the counties of Meeker, Kandiyohi, Swift, Stevens, Grant, 
and Wilkin. The trees planted in these counties a year ago last 
spring are now all right. The actual condition of seedlings planted 
in the fall of 1873 and the spring of 1874, it is impossible to tell 
just now, but it is anticipated there must be some loss. The pre- 
sent winter has been very severe on seedlings. The ground was 
very dry when it set in, and the trees are being killed more by the 
drying out of the moisture than by freezing. The damage is done, 
not so much by intense cold, as by the absence of humidity. Owing 
to the late fall, however, the trees ripened early and the wood 
became matured for winter, and owing to this circumstance, while 
the small percentage of loss from the extreme cold is almost inevit- 
able, it is yet apprehended that it will be small. 

A List recently published of the American railway bonds in de- 
fault since January, 1874, estimated the amount at 567,028,639. 
dols., and gives the number of conrpanies as 122. They are divided 
into three classes, consisting, first, of companies involved in litiga- 


tion or in hands of receivers, representing 239,336,656 dols. of bonds ; | 


second, companies that have already funded their interest or are now 
settling with bondholders without litigation, representing 
164,245,107dols. ; and third, companies whose condition has not lately 
been reported, or which have not taken decisive action, represent- 
ing 114,457,876 dols. A list of railroads sold under foreclosure of 
mortgages in 1874 is also given, the whole number being only 
twelve, viz.: Cayuga Lake ; Des Moines Valley; Little Rock and 
Fort Smith ; Mobile and Montgomery; Montclair and New Jersey ; 


the western part of New Orleans, Mobile and Texas; St. Louis and | 


St. Joseph; Selma, Rome, and Dalton (64 miles in Georgia); South 
side of Long Island; Springfield and Mlinois 8.E.; Sullivan and 
Erie; Sunbury and Lewistown. Their bonded indebtedness aggre- 
gated 48,989,000, dols. 


WE learn from the J'oronto Globe of March 4, that immediately 


before the adjournment of the House on the evening preceding, an | 


Order in Council was laid on the table, granting a subsidy of 
12,000 dols, per mile to a railroad not exceeding 120 miles in length, 
connecting the Canada Central with the projected road from the 
mouth of French River to a point south-east of Lake Nipissing. 
The eastern extremity of the subsidised road is to be on a line 
drawn from Pembroke to Douglas, and at a point that will facilitate 
connection with the Northern Colonisation Road, which, as well as 
the Kingston and Pembroke and sucli other roads as the Govern- 
ment may stipulate, is to have running powers over the new line. 
The contract of the Georgian Bay Pacific line eighty-five miles in 
length, was also brought down, although by the late Act its produc- 
tion was not strictly necessary. The contract is awarded to a firm 
of whom the Hon. A. B. Foster is the head. The terms are 
10,000 dols. and 20,000 acres of land per mile, with a guarantee 
of 4 per cent, on 7500 per mile. Mr. Foster has resigned his posi- 
tion as a senator, which would be incompatible with the acceptance 
of a contract under the Government. We understand that he has 
had great experience in railway enterprises in Canada, having as a 
contractor been connected with the construction of railroads for 
many years, and by that means developing the country and raising 
the credit of Canada. 


Mr. 8. M‘BEAN, C.E., proposes the construction of a new High- 
land railway, and the scheme is attracting some attention in the 
North. Mr. M‘Bean points out that the new line will confer great 
benefits upon the whole West of Scotland and the Isles, and also 
upon the counties north of Inverness, in the opening up of the 
counties of Inverness and Argyle, and in the improved value of all 
lands and property within its reach, while the fish traffic of the 
west is expected to furnish a considerable source of income. The 
route from Inverness to Fort-William will mostly follow the west 
side of the Caledonian Canal, but from Fort-William to the pro- 
»0sed terminus at Garelochhead the exact route has yet to be fixed 

y the promoters, owing to the broken nature of the country. The 
intention isto touch as many of the sea lochs as possible, such as Loch 
Etive, Loch Fyne, and Loch Long, but such a route would involve 
engineering across several mountain ranges, as to reach Gareloch- 
head the line must pass not very far from the present railway at 

drum ; it might seem more natural to effect a junction at that 
— with WA Callendar and +~ = ge A branch line is 

proposed from Invergarry to e Rhea, passing we suppose, 
by the head of Loch gi poe of the main ies. including 
rolling stock and workshops at either terminus, is estimated at 
£1,542,000, a calculation which according to the Glasgow Weekly 
Mail, will probably be found too moderate when all the difficulties 
of the route are taken into consideration. A railway through the 
Great Glen and across Argyleshire would be very useful for the 
transport of live stock and general produce, which is at present 
obliged to depend upon steamers at a few intermediate points ; 
and if, as its promoters sanguinely anticipate, it should lead to a 
greater development of the fisheries on the west coast, it would be 
a great boon to the thrifty inhabitants ; but it must be remembered 
that on the completion of the line from Tyndrum to Oban much of 
the west coast traffic will be concentrated at the latter terminus. 

The section from Inverness to Fort-William, with its branch to 
Kyle, Rhea, would pay a better dividend than the line southwards 
to Garelochhead, 


NOTES AND MEMORANDA. 


THE number of single barrelled guns made at Liége during 1874 
was 270,413; donble barrelled 141,823; revolvers and pocket 
pistols 356,069, and carbines 53,768, 

M. Birver gives the following means of recognising the qualit 
of leather :—Leather not completely saturated with tannin will 
swell up under treatment with acids. If, however, the tannin has 
penetrated it thoroughly, no such effect is produced. Acetic acid 
1s the acid recommended for this test. 

In a lecture recently delivered at the Royal Institution, by Dr. 
Carpenter, ‘‘ On the Cruise of the Challenger,” he announced that 
his doctrine of oceanic circulation had been anticipated by a German 
professor named Lens, who accompanied Kotzebue, the Russian 
circumnavigator, in his voyage from 1825 to 1828, and who stated 
= views in the proeeedings of the St. Petersburg Academy in 

845. 

THE following is a method for the determination of tannin: —A 
quantity of a solution of tannin is to be forced through hide, then 
equal quantities of this, the filtrate, and the original solution to be 
evaporated to dryness, and the former weight subtracted from the 
latter gives corresponding amount of tannin, since the hide absorbs 
the tannin, but Le the gums, sugars, organic salts, X&c., pass 
through it. 

THE presence of phosphorus or some one of its compounds has 
| been observed to be one necessary condition for the development of 
| putrefaction. The more phosphorus the more rapid the putrefac- 
| tion. The bad odour is supposed to be owing to the escape of 

phosphoretted hydrogen, and to the same compound is attributed 
| the Coostnsstiy of putrescent matter under some circumstances, 
| On passing the gases evolved from putrefying matter through 
| argentic nitrate, no phosphorous ain | of silver was found, 
although the gases were completely deodorised by passage through 
| the silver solution. 
| PLUMBAGO is found in almost inexhaustible quantities in Ceylon, 





and there are mines capable of producing vast quantities in several 
States on this continent. The American Manufacturer says, how 
ever, that repeated trials have been made, and a large amount of 
capital expended, to work these mines profitably, resulting (with 
one exception) in failure. The only plumbago mines in the United 
States successfully worked are located at Ticonderoga, and are the 
property of the American Graphite Company, New York. This 
company has been running its works constantly since their erection 
in 1863. The mines, however, have been worked for half a century. 
Those at Ticonderoga yield the foliated, while one at Warrensburg, 
30 miles south, contains the granulated. The American Graphite 
Company, under the management of Mr. Cyrus Butler, were the 
first in the world to attempt the purification ot plumbago ore in a 
large way. 
A NEW battery is manufactured by Messrs. Fein, of Stuttgart, 
which is said to be remarkably cheap and to have a constant current, 
| with high electromotive power. It consists of a three-necked jar, 
| similar to a Woolff bottle. In one of the side orifices is inserted a 
charcoal plate, and in the other a strip of amalgamated zinc, the 
last covered with cotton. By means of the centre tube, pieces of 
coke and peroxide of manganese are inserted until the bottle is about 
two-thirds full. The remaining space receives a concentrated 
solution of sal ammoniac. The centre tube terminates above in an 
inverted flask, the neck of which is extended down to the level of 
the liquid. The flask is also filled with the sal ammoniac solution, 
and, by affording a continual supply, provides against loss by evapo- 
ration. The contact between the charcoal and the copper conducting 
wire is made by platinum plates. The battery remains constant for 
a year, and is said to be easily cleaned and renewed. 
| THE consumption of coal by the railways of the United States is 
enormous. The figures given below are from the official reports of 
the State of Ohio, and show the consumption of coal on the leading 
| railroads of that State during the year 1875 : 


In ton 
Atlantic and Great Western + ee 
Central Ohio... ..0 .. .. 
Cin., Ham. and Dayton oo 
Cin and Muskingum Valley .. 
Cleveland, Col. and Cin. .. 
Cleveland and Pittsburg .. a 
Columbus and Hocking Valley .. 
Lake Shore .. oe 


Marietta and Cincinnati .. 





Pittsburg and Cincinnati .. im ae ae 
Pitts., Ft. Wayne and Chicago ° ee ° ° 0 x 
} Sandusky and Newark .. .. .. «2 a se es se 23,000 


IN a recent number of Comptes Rendus there is an account of the 
arrangement of an apparatus for receiving iodine liberated during 
| the manufacture of superphosphate of lime. Many of the phos- 

phates of lime used for the manufacture of superphosphates contain 
| a little iodine, probably in the form of the calcic salt. This is 
| liberated during the process and collected in an iron cylinder in 
which is coke with a stream of water trickling over it. The iodine 
| by attacking the apparatus is reduced to the state of proto-iodide 
| of iron. Some chloride and fluoride of iron are also formed, but no 
bromide. The iodine may be separated from the proto-iodide of 
iron by Serullas’ method, precipitating as cuprous iodide, and 
heating with an excess of sulphuric acid, This ~~ is incom- 
og since by no means all the iodine is expelled in the gaseous 

orm, and in view of the high price of iodine it is highly desirable 
that some method should be devised of expelling all the iodine from 
the phosphate of lime. 

M. GERARDIN, in a paper read to the Paris Academy of Sciences 
descriptive of the artesian wells of Grenelle, finds there is no oxygen 
present in the water from the lower sandstone of this locality, nor 
from the Rilly gravel beneath the clay, and at contact with the 
chalk (the water was obtained out of contact with air from various 
depths by means of a syphon invented by the author). nor from 
the Soissonais gravel. Neitaer was this gas discovered in the water 
from the artesian well at Gonesse. M. Gerardin concludes that 
water obtained from subterranean depths does not contain oxygen 
if kept from contact with the atmosphere. This precaution is 
essential, for in contact with the air it dissolves several cubic centi- 
metres of oxygen. The author has often found in the interior of 
the ascension tubes long white opaline filamentary alge. These 
alge present the curious property that they remain white in solar 
light as long as the water is + oe Se of oxygen ; but they become 
green the instant the water is the least aérated. Their sensibility 
to the action of oxygen is most delicate. The action of the alge 
serves to confirm the chemical test with hyposulphite of soda. 

THE following is an account given by the Dubuque Times of the 
fall of a meteorite last month:—‘‘The TJ'imes has already made 
mention ofa brilliant meteor that was seen at Iowa City and other 
points in Central Iowa on the evening of February 12th, at half 
past ten o'clock. Its course was from south-east toward the north- 
west, It was apparently about half the diameter of the moon, 
and accompanied by a beautiful train. The colour and vividness 
were about like that of molten iron. While in view it was seen to 
separate into many fragments, and, after about three minutes, the 
reports of three explosions were distinctly heard. One of the frag- 
ments seems to have fallen about three miles south of the village 
of West Liberty. An observer near that point says: ‘For fully a 
minute the heavens were lighted by the } see glare of the swiftly 
descending fire ball ; and when it struck, the earth shook as from 
an earthquake for miles around, and the noise of the concussion 
was heard by the people of Grinnell, 95 miles away. The fiery ball, 
striking terra jirma in a large open field, frightened residents in the 
vicinity half out of their wits. It sank 15ft. into the ground, and 
left a hole of that depth and 10ft. in diameter. For hours it con- 
tinued to spit forth flame, crackle, sputter, smoke, and occasionally 
discharge loud cannon-like reports, to the infinite terror of the 
people in that vicinity. None dared approach while this miniature 
volcano continued in action ; but with the cessation of life, hundreds 


gathered around to investigate the wonder,’ 








MISCELLANEA. 

A PROJECT has lately been set on foot for the construction of a 

large canal, to be derived from the Adige, for the irrigation of an 

extensive tract of country in the provinces of Verona, Mantua, and 
Rovigo. 

Messrs. Rosey anp Co. (LimiTep), Perseverance Ironworks, 


Lincoln, has been organised as a private partnership, for greater 


convenience in the despatch of business, by the few partners in 
the old firm who held most shares. 

THE report for 1874 has just been published by the Cail Com- 
pany for the manufacture of steam engines. The amount of 
pusiness done throughout the year was estimated at 20,000,000f. 
The net profits amounted to 2,030,000f. 

A FRENCH military paper states that a new implement of wai- 
fare, called an obusier ad main, has been lately invented by a 
private soldier in the French army. This weapon weighs 14 Ib., 
and is made to be carried on the shoulder. The projectile is a 
small shell weighing 11b. when charged, and contains nine balls, 
which can be thrown to a considerable distance. 

ON Monday night Mr. Cross stated in Parliament, in reply to Sir 
E. Watkins, that it was perfectly true that during 1870 seventy- 
eight deaths had occurred from accidents caused by agricul 
tural machinery ; that in 1871 there were 64 such deaths; in 1872 
70; and in 1873, 68. It was not, however, the intention of the 
Government to make any special inquiry into this matter, because 
all the causes of death were to be found at the office of the 
Registrar-General. The information, therefore, was open to any 
who chose to go to the Registrar-General’s office. 

THE sledges which will accompany the North Pole Expedition, 
and which are being constructed at Portsmouth Dockyard under 
the eye of Admiral M’Clintock, are composed of American elm, 
the runners being shod with steel. The cross-bars are lashed to the 
bearers with strips of hide, while to keep the contents from falling 
between them, lines are clove hitched round each cross-bar, and, 
having been stretched taut, a width of stout canvas is laced over 
them, and on this rests the sledge trough or load. When laden 
the total weight of the sledge will be about .6461b., and will be in 
charge of an officer and seven men. 

GENERAL GARIBALDI appears to be thoroughly in earnest about 
his scheme for the improvement of the Roman Campagna, and the 
draining the marshes around the city, and we have no doubt that 
great good will result from his efforts, as his activity in promoting 
this object seems to be impressing every one with its necessity. 
He paid a visit to Prince Torlonia the other day, and induced him 
to join in the work. The Prince promised to make a gratuitous 
grant of lands required for the construction of a railway to 
Fiumicino, the ancient port of Claudius, In order to complete the 
undertaking, Prince Torlonia will take upon himself the expens 
of draining the Lake of Trajan. 

A 12-ton boiler burst on Monday morning, about seven o'clock, 
at the Landore Tin-plate Works, near Swansea, causing the loss 
of two lives, serious injury to six persons, and immense damage to 
property. ne hundred hands are employed at these works, but 
as the greater number do not begin work until after the first 
quarter on Monday there were not many on the premises when the 
explosion occurred. The boiler was rent into four or five pieces, 
and each piece, weighing several tons, was propelled to a distance 
of from 30ft. to 50ft., knocking down chimney stacks and roofs, 
One brick struck a carpenter named Preece, who was working on « 
neighbouring roof, and killed him; and a boy named Dicks had his 
head blown off. The damage will prevent work being resumed for 
more than a month. 

On Wednesday week a trial of Mr. Scott Moncrietf’s patent 
tramway engine, which has been constructed for the patentee by 
Messrs. Jas. Howden and Co., of Glasgow, took place in that 
city. The motive power is atmospheric air, and this air 
is pumped into six tanks, three being placed at either end of 
the machine, and acts upon two engines which occupy the 
centre. The whole is contained in a framework about the length 
of the present Glasgow street car, and upon which itis intended to 
place the vehicle. The interior of the car will not be interfered 
with by the machinery, and the floor will be about the same height 
from the ground as in the case of the common omnibus. It is in 
tended to fill the tanks from receivers stationed at convenient 
distances along each of the tramway routes, from which the air will 
flow into the tanks in about two minutes. The air tanks have been 
tested up to a pressure of about 500 Ib.to the square inch, but it is 
not intended to use a higher pressure than between 300 Ib. and 
400lb, A temporary pump—the best that could be extemporised 
for the occasion —was attached to the going machinery, near their 
sidings at Fairfield. This pump, however, was found to be capable 
only of producing a pressure of 200 Ib, to the square inch, The 
portion of the line upon which the trial was made was never used 
for traffic, and was consequently very stitf, and owing to the rain 
the rails were slippery and dirty. But, in spite of these disadvan 
tages, the trial was considered a decided success. The machine ran 
for about 1400 yards, attaining a maximum speed of about 12 
miles an hour. But the engines during the greater part of the 
trial were only at half speed. The engines were stopped, reversed, 
and the machine backed with the greatest facility. 

THE following, concerning the old splitting mills so common 
n the early days of rolling mills, is given in Scrivenor’s ** History of 
the Iron Trade:”—** The most extraordinary an d the best attested 





instance of enthusiasm existing in conjunction with perseverance, 


is related of the founder of the Foley family. This man, who was 
a fiddler, living near Stourbridge, was often witness of the 
immense labour and loss of time caused by dividing the rods of iron 
necessary in the process of making nails. The discovery of the pro 

cess called splitting, in works called splitting mills, was first made 
in Sweden, and the consequences of this advance in art were most 
disastrous to the manufacturers of iron about Stourbridge. Foley, 
the fiddler, was shortly missed from his accustomed rounds, and 
was not again seen for many years. He had mentally resolved to 
ascertain by what means the process of splitting of bars of iron was 
accomplished ; and, without communicating his intention to « 
single human being, he proceeded to Hull, and thence, without 
funds, worked his passage to the Swedish iron port. Arrived in 
Sweden, he begged and fiddled his way to the iron foundries, where, 
after a long time, he became a universal favourite with the work 

men; and, from the apparent entire absence of intelligence, or 
anything like ultimate Cbject, he was received into the works, to 
every part of which he had access. He took the advantage thus 
offered, and having stored his memory with observations and all the 
combinations, he disappeared from amongst his kind friends as he 
had appeared—no one — whence or whither. On his return to 
England he communicated his voyage and its results to Mr. Knight 
and another person in the neighbourhood, with whom he was 
associated, and by whom the ayn | buildings were erected and 
machinery provided. When at length everything was prepared, it 

was found that the machinery would not act ; at all events it did 
not accomplish the sole end of its erection—it would not split the bar 
of iron. Foley disappeared again, and it was concluded that shame 
and mortification at his failure had driven him away for ever. Not so : 
again, though somewhat more speedily, he found his way to the 
Swedish iron works, were he was received most joyfully, and, to 
make sure of their fiddler, he was lodged in the splitting millitself. 
Here was the very end and aim of his life attained beyond his 
utmost hope. He examined the works, and very soon discovered 
the cause of his failure. He now made drawings, or rude tracings; 
and having abided an ample time to verify his observations, and to 
impress them clearly and vividly on his mind, he made his way to 
the port, and once more returned to England. This time he was 
completely successful, and, by the results of his experience, en- 
riched himself and greatly benefited his countrymen. This I hold 
to be the most extraordinary instance of credible devotion in modern 
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(For description see page 191. 
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' COURSE N° 18 ; 


THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of Patents, 


Grants and Dates of Provisional Protection for Six Months. 


81. A new or improved mode of Prorectinc Tea Crests, and means 
employed for that purpose, Henry Lipman, Dundee, Forfarshire, N.B 

785. Anew or improved INsALER for INVALIDs, John Ellis, City-road, 
London. 

787. Improvements in Crorcuer Neepies, Zaccheus Shrimpton, Red- 
diteh, Worcestershire 

7s”. Improvements in REVOLVING Furnaces, and in apparatus connected 
therewith, Thomas Russell Crampton, Victoria-street, Westminster. 

7#l. laprovements in CenTrRiruGAL Pumps, John Emmett Lawrence and 
Edmund Vernon Porter, Parliament-street, Westminster. 

7. Improvements in VaLves, Philip Syng Justice, Southampton- 
buildings, Chancery-lane, London.—A communication from Thomas 
Shaw, Philadelphia, Pennsylvania, U.8.—3rd/ March, 1875. 

7, Improvements in the mode of and apparatus for manufacturing 
SOCKETTED Pipes from clay or other plastic material, Richard Cardwell 
Robinson, Avenham-terrace, Preston, Lancashire. 

797. An improved Merer for Liquips, Charles Marryat Elborough, King’s 
Arms-yard, London. ~A communication from Johann Leopolder, Erd- 
bergerstrasse, Vienna, Austria 

7%. Improvements in machinery for the manufacture of Naits and 
Tacks, Henry Bell, Birmingham. 

80L. Improvements in apparatus to be applied to Wisping MacHINeRY 
(used in coal and other mines) for the prevention of accidents from over 
winding, which apparatus is also applicable to hoists, and for other 
similar purposes, Edward Ormerod, Atherton, Lancashire. 

803. Improvements in Ming Sarety Lamps, George Robson, Whitwood 
Colliery, Normington, and Alfred Ellis, Wakefield. 

807. An ArtiricIaL ANIMAL CHARCOAL suitable as a filtering, decoloris- 
ing, and deodorising agent, and for forming into blocks for various 
purposes, Charles Eleock, Manchester. 

800. Improvements in Sream BorLer and other Furnaces, David Annan, 
Vulean Ironworks, Bow, London. 

SLL. Improvements in the manufacture of Rartway Crossincs, Henry 
Mansbridge, Staines, Middlesex. 

$15. A new or improved Meratiic Attoy, Alexander Melville Clark, 
Chancery-lane, London.—A communication from Adrien Le Marquand, 
Paris, France.—4th March, 1875. 

777. Anew and improved Spinpie for Fixep Macuines for Sprnntna 
Woot and fibrous materials in general, Henry Adrien Bonneville, Pic- 
cadilly, London.—A communication from Celestin Martin, Verviers, 
Belgium. 

779. Improvements in machinery or apparatus employed in Currine or 
we FLocks, or mungo for flocking purposes, Peter Laycock, 

eds, 

757. Improvements in means or apparatus employed in Preparine, Sprn- 
NtNG, And DoustinG Woo and other fibrous material, Thomas Brough- 
ton, Charles Brigg, and Thomas Hargreaves Brigg, Keighley, Yorkshire. 

75. Improvements in Rotter Skates, John Harrington and Dudley 
Watkins, Ryde, Isle of Wight 

761. Improvements in apparatus for RrouLatine the FLtow of Gas, 
STEAM, or Arr, William Robert Lake, Southampton-buildings, London. 








A communication from Henry Wardwell Shepard, Brooklyn, New | 


York, and Robert Seaman, New York, U.S. 

763. Improvements in Corkscrews, which improvements are also appli- 
cable to screw-pressers, augers, screw-drivers, and other similar hand 
tools, Edwin Wolverson, Birmingham. 


77l. Improved means for Ho_tpinc and Carryina Cartripces, Alfred | 


Vincent Newton, Chancery-lane, London.—A communication from 
Ilenry Metcalf, Springtield, Massachusetts, U.8S.—2nad March, 1875. 

773. New or improved Bonsins used in the manufacture of yarns, Alex 
ander Freir and Frederick Fairlie, Dundee, Forfarshire, N.B 

775. Improvements in RecuLarixe the FLow of Liquips in apparatus 
employed for reducing such liquids from a higher to a lower tempera- 
ture, Sir Francis Sherlock Gooch, Upper Grosvenor-street, Grosvenor- 
square, London. 

3911. Improvements in Stream Ewyarines, John Shawcross, Stockport, 
Cheshire.—A communication from Ellis Hope Shaweross, Jaroslaff, 
Russia —12th November, 1874. 

76. Improvements in the manufacture of RarLway WHEELS and AxLEs, 
Matthew Wilson and Joseph Corrie Struthers, McLay, Queen-street, 
Cheapside, London, and Captain Frederick Pelham Warren, East Court, 
Cosham, Hants, and William Brodie, Ballance-road, Hackney, London. 
—8th January, 1875. 

843. Improvements in Saws and Sawina Macutnery, Walter Payton, 
Shelgate-road, Surrey, and Joseph Ellicott Holmes, Newton-terrace, 
Bayswater, London.—29th January, 1875. 

885. Improvements in Butter Parcnina Macuiyery, Alfred Vincent 
Newton, Chancery-lane, London.— A communication from Hugo Bor- 
chardt, New Haven, Connecticut, U.8.—2nd February, 1875. 

492. Improvements in Soxip and Liquip Distnrecrants and DEopoRISERS, 
Harry Langston Jones, Webster's Hotel, Ely-place, Holborn, London.— 
10th February, 1875. 

657. Improvements in the manufacture of NaiLs, and apparatus for the 
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same, James Edmondson, Church-street, Manchester, and James Wads- 
worth, Collyhurst-road, Manchester. 

671. Improvements in BustLes and Paps for Lapirs’ Dresses, William 
Robert Lake, Southampton-buildings, London.—A communication from 
Amos Worthington Thomas, Philadelphia, Pennsylvania, U.S.—23rd 
February, 1875. 

679%. Improvements in Peacinc Macuines to be used in the manufacture 
of boots and shoes, Frank Wirth, Frankfort-on-the-Maine, Germany. --A 
communication from Henrich Kuhlman, Gliickstadt, Germany. 

685. Improvements in Nicut-Licuts, Samuel Clarke and Samuel Birdsey 
Clarke, Albany-street, Regent-street, London.—24th February, 1875. 

693. Improvements in Warter-cLosers, John Storer, Birmingham.— A 
communication from William 8. Cooper, Philadelphia, U.S.—25th 
February, 1875. 

719. Improvements in Hypravtic Macuinery, Benjamin Walker and 
John Frederick Augustus Pelaum, Leeds, Yorkshire.—206th February, 1875 

727. Improvements in machinery or apparatus for Currine, REDUCING, 
and PuLVveRIsING Bones for various useful purposes, Thomas Bradford, 
High Holborn, London, —27th February, 1875. 

752. Improvements in Lamps for SiGNaL.ina, for railways, for ships, and 
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for other purposes, William Morgan-Brown, Southampton-buildings, | 


London.—A communication from Henry Harrison Doty, Rue Gaillon, 
aris, 

75t. Improvements in means for Sroppinc BorrLes, Jars, and other 
Ho.Litow ArticLes, and in means for facilitating the removal of such 
stoppers from the articles to which they are applied, Nathan Thompson, 
Southampton-buildings, London. 

758. Improvements in Coupiines for RaiLway CARRIAGES, Edward Grif- 
fith Brewer, Chancery-lane, London.—A communication from Rudolph 
Miiller, Berlin, Prussia. 

760. A new or improved method of Recutatrnc and ConTrRoLiine the 
Motion of Various Kinps of Macuinery, Henry Defty, Middlesbrough, 
Yorkshire. 

762. A new orimproved FasTener for Fastenine Neckties, SCARVES, and 
Cravats, and for other like uses, Thomas Walker, Birmingham, 

764. Improvements in SoLiTarRes, SLEEVE Links, and other like DREss 
FasTeNINGs and ORNAMENTS, John Cheshire, Birmingham. 

766. Improvements in Syap Hooks and other similar articles, John Henry 
Johnson, Lincoln’s-inn-fields, London.—A communication from Francis 
C. Nye, New York, U.S. 


770. Improvements in Gas Meters, Alexander Melville Clark, Chancery- | 


lane, London.—A communication from Edouard Armand Robert d’Hur- 
court, Paris, France.—2nd March, 1875. 


wey 


772. Improvements in the manufacture of Spring WasHERSand apparatus | 


therefor, John William Grover, Victoria-chambers, Westminster. 

774. Improvements in Rats and their connections, used for the purpose 
of a road or other surface for wheels to run on, Richard Searle, Am- 
hurst-road, Hackney, London. 


776. An improved apparatus for AccuMULATING HypRosTaTIC PRESSURE, | 


Louis Mesdach, Paris, France. 

778. Improvements in machinery and apparatus for FLesHinc, Scourine, 
Suavina, ScuppinG, Burrine, Strikinc Out, GROUNDING, FRIZING, or 
Removinc Woo. or Harr from Hives or Skins, Charles Turner and 
Henry Page, Lenton, Nottinghamshire. 

730. Improvements in machinery for Excavatinc and Removina Exca- 
VATED MATERIALS, George Lawson, Crowton, Northwich, Cheshire. 

782. Improvements in Mourupieces for Musica INSTRUMENTS, Benjamin 
Joseph Barnard Mills, Southampton-buildings, London.—A communica- 
tion from Charles G. Conn, Elkhart, Indiana, U.S. 

783. Improvements in RoLLER Skates, George Owen Goddard, Brighton, 
Sussex, 

784. Improvements in Looms for Weavine, John White, Glasgow, N.B. 

786. Improvements in Lame Burners, William Thomas Sugg, Vincent 
Works, Vincent-street, Westminster. 

| 788. Improvements in Borries for ConTAINING AERATED or other Liquips, 
and in closing or stopping the same, and extracting the liquids there- 
from, and in machinery or apparatus for filling such bottles, Charles 
Tallis and Elias Cave, St. Helier, Jersey. 

790. Improvements in Looms, John Collier and John Marsden, Halifax, 
Yorkshire. 

794. Improvements in machinery for Currine and Parine Linsrep OIL 
Cakesand other similar substances, Thomas Dobson, Lord-street, Liver- 

| pool.—3rd March, 1875. 

| 796. A new medicinal 


tion for the Curr or REMOVAL 











r d or prey 
| of Corns or other CaLLosities on the Feet, Eliza Lawrance, Broadclist, 
| Devonshire. 
| 798. Improvements in Sprrva Hivces or Door Sprixos, Robert Adams, 
Falmouth-road, Great Dover-street, Southwark, Surrey. 

800. An improved Cap for Feepino or other Borries, Henry Burton Pare, 

Bolton, Lancashire. 

| 802. New or improved modes and means of ConstructinG Rais for RaiL- 
ways, George Lawson, Crowton, Northwich, Cheshire. 

806. ren 2 rg in the means of IeniT1nG Gas and in apparatus em- 
| ploy therein, Marshall Arthur Weir, Abchurch-lane, London. 
| 2 a in Stoves, Richard George, Alma-road, Kentish Town, 

mdon, 
| 810. Improvements in the method of and apparatus for the MANUFACTURE 
| a Samuel Henry Johnson, Lea Bapk Works, Wharton-road, 
ord, 








814. Improvements in the manufacture of Rartway and other WHEELS 
Robert Hadfield, Drummond-street, London.—4th March, 1875. 

816. Improvements in the manufacture of Cast Sree. Incors, and in 
apparatus for casting and rolling the same, parts of which are applicable 
to rolling iron, Michael Scott, Sardinia-terrace, Glasgow, N.B. 

817. New or improved MACHINERY or APPARATUS to be ATTACHED to CER- 
TAIN Kinps of Reapinc Macuines for the purpose of binding into 
sheaves or bundles wheat or other grain cut by the said machines, 
Ernest George Cook Romford, Fladbury, Pershore, Worcestershire. 

818. Improved means of and apparatus for Ligutinc Gas Lamps and 
Burners, Edmund Chiverton, Middle-street, Southsea, Hants. 

819. Improved apparatus or mechanism for InTeRLockING Rai_way Sia- 
NALLING, SwitcH, and FacinG Point Apparatus, Walter Parker Smith, 
Lostwithiel, Cornwall. 

820 An improved continuous horizontal apparatus for Wasuina or As- 

s or Vapours, or for DistiLLinG Liquips, William Lloyd Wise, 

ambers, Buckingham-street, Adelphi.— A communication 
from Ernest Solvay, Brussels, Belgium. 

822. Improvements in Sewinc Macuines and sewing machine stands, 
Thomas McGrah, Church-street, Sheffield, Yorkshire. 

823. Improvements in the Firrincs of Winpow Sasues for Rattway and 
other CarRiaGes, and for other purposes, George Beaumont, Man- 
chester. 

824. Improvements if Sevr-actinc Sipe TEMPLES UsED in Looms for 
Weavine TextiLe Fasrics, William Lupton, Henry Edward Lupton, 
= John Clegg Lupton, Grange-lane Ironworks, Accrington, Lanca- 
shire. 

825. Improvements in apparatus for GENERATING STEAM, Robert Chapman 
Anderson, Finchley, Middlesex. 

826. Improvements in traps or apparatus for SEPARATING Liquips from 
Vapours or Gasgous Fiuips, John Henry Johnson, Lincoln'’s-inn-fields, 
London.—A communication from Paul Eugtne Geneste, jun., Charles 
George Herscher, and Ernest Herscher, Paris, France. 

827. Improvements in the manufacture and treatment of Paper and 
MILLBOARD, John Scoffern, Canal Bank Works, Willesden Junction, 
Middlesex, and George Tidcombe, jun., Watford, Hertforashire.—5th 
March, 1875. 

$28. An improved RecisTERING, CONTROLLING, and WErIGHING MACHINE, 
Edme Augustin Chameroy, Faubourg St. Martin, Paris, France. 

829. Improvements in Percussive Rock Dritts, Frederick Edward 
Blacket Beaumont, Westminster-chambers, Victoria-street, London. 

830. An improved Stream Trap, William Hilton and Francis Rowland 
Clarke, Heaton Norris, Lancashire. 

831. Improvements in apparatus for AppLyinc a Liquip CoaTine to 
FLEXIBLE MeTaLiic Fasrics or SHeets, Alfred Moore, Euston-road, 
London. 

832. A new or improved process for ACCELERATING TANNING, Thomas 
Christy, Fenchurch-street, London.—A communication from Theodore 
Ramspacher, Boulevart St. Marcel, Paris, France. 

833. Improvements in VALVE Apparatus for ConTROLLING the PassaGeE of 
gg or other Fiurps, Samuel Farnsworth, Mansfield, Nottingham- 
shire. 

834. Improvements in GLoves and other Hanp-coverinas, James Alfred 
Balshaw, Whitchurch, Salop. 

835. A new or improved ConsTRUCTION of SKATE or apparatus adapted for 
use upon artificial ice or other smooth surface, James Pilbrow, Tun- 
bridge Wells, Kent. 

836. Improvements in Pit1ne Corus and Sorr Goons, and in the means 
employed therefor, George Llewellyn Brown, Glasgow, N.B. 

837. Improvements in Carts for the collection and removal of slop, mud, 
or dust, and for the conveyance of other materials, George Livingstone, 
Pimlico, London. 

838. Improved apparatus for PREPARING the Jornts of Leapen and other 
Sorr Merat Pipes, John Raper Humphries, Middlesbrough-on-Tees, 
Yorkshire. 

839. Improvements in the construction of Rotary Encines and Pumps, 
John Cooke, Langley Old Hall, Durham. 

840. Improvements in Looms for Weavinc, Edmund Shackleton and John 
Peel, Bradford, Yorkshire. 

841. Improvements in Furnaces for METALLURGICAL OPERATIONS, Which 
improvements may also be applied to steam boiler and other furnaces, 

» Alexander Park, Gravelly Hill, Erdington, Warwickshire. 

842. Improvements in the manufacture of Merat Dres, William Robert 
Lake, South ton-buildings, London.—A communication from George 
F. Champney, Berlin, Prussia 

844. Improvements in machinery for PrepartneG Fiax and other similar 
fibrous substances, Stephen Cotton, Belfast, County of Antrim, Ireland. 
—6th March, 1875 

846. Improvements in Stoves and Five Pires, Howard John Kennard, 
Upper Thames-street, London. 

847. oy eon ng in MECHANICAL PuppLERS, Frederick William Stoker, 
Moor Ironworks, Stockton-on-Tees, Durham. 

848. Improvements in Looms for Wravinc, Enoch Openshaw Taylor, 
Marsden, Yorkshire. 

849. Improvements in Rotter Skates, Alfred Cattlin, Westfield Lodge, 
Brighton, Sussex. 

850. Improvements in the APPLICATION of Cements to BuiLpine and other 
purposes, James Ross, gston-upon-Hull. 

851. An improved Smati Macuine for Mow1ne and Reapine, John Coope 
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Haddan, Strand, London.—A communication from Antoine Petillat, 
Vichy (Allier), France. 
853. Improvements in the manufacture of Roorinc, Pavine, and other 
a John Parson Smith and Henry Goodfellow, Madeley, Stafford- 
re. 





shire. 

854. Improvements in machinery for the manufacture of CRANKED SHAFTS 
or Axes, Edward Clarke, Lincoln. 

855. Improved means and appliances for Inpicatine or Derectine the 
ReMovat or Opentno of Cases, Boxes, or other Recerracces, chiefly 
intended for jewellery and other cases containing valuables, James 
Kitson, Park Villa, Vanburgh-road, East Greenwich, Kent. 

856. Improved modes of S1GNALLING on Rai_ways, Thomas Bradley Files 

- Moscrop, Manchester. 

857. Improvements in Sewine Macuines, John Watson, Oldham, Lanca- 
shire. 

858. Improvements in APARTMENTs and BepsTgaps, to be used by persons 
= from infectious and gther diseases, John Currall, Birming- 

am. 

859. Improvements in Stoves and Firepiaces for HeatinG APARTMENTS, 
kitchen ranges, and conservatories, and for other like purposes, Henry 
Crichley, Birmingham.—sth March, 1875. 

861. Improvements in the construction of Roapways, TRAMWAYS, STREETS, 
and other Pavep Surraces, William Prosser, St. Luke, Chelsea, 
London. 

862. Improvements in Vatves, William Mann, Blackfriars-road, Surrey, 
and Samuel Owens, Whitefriars-street, London. 

863. Improvements in SHarrinc Picks, Axes, Apzes, and Toors of a 
similar character, Thomas Brown, Regent Works, Sheffield, Yorkshire. 

864. Improvements in apparatus for effecting the Drawina, SPinnino, 
and Twistine of FLax, wool, cotton, silk, and other fibrous substances, 
William Bywater, Sweet-street Foundry, Hulbeck, Leeds, Yorkshire. 

865. Improvements in Fasrenines for Sieeve Buttons, SoLiTarRes, and 
Stubs, which improvements are also applicable to other ornamental 
articles of dress, William Brookes, Chancery-lane, London.—A commu- 
nication from Antoine Benjamin Durrande, Paris, France. 

866. Improvements in the construction of RaiLway WHEELS, Edward 
Alexander Jeffreys, Low Moor Ironworks, Bradford, Yorkshire. 

867. Improvements in the construction of PNeumatic, HypRAULIC, STEAM, 
and other Macuinery employed for propelling, pumping, hauling, 
driving, or traction purposes, Augustus Collingridge, Buckingham-st reet, 
Strand, London. 

869. Improvements in machinery for Dryinc Waite Leap and other 
similar substances, William Bramham, Bow, London. 

870. A new or improved Knittinc Macuine, Peter Jensen, Chancery-lane, 
London. — A communication from Johann Schmitt, Coblenz-on-the- 
Rhine, Germany. 

872. Improvements in Looms for Weavine, Peter Atherton, Preston, 
Lancashire. 

873. Improvements in WHeet or Rotter Skates, Nelson King Cherrill, 
Tunbridge Wells, Kent. 

874. Improvements in Marts or apparatus for receiving or removing dirt or 
deposit from the feet, John Henry Johnson, Lincoln’s-inn-fields, Lon- 
don.—A communication from Charles Marien Roullier, Parix, France. 

875. Improvements in Rampway BRAKE APPARATUS, and in signalling, 
registering, and other devices connected therewith, John Y. Smith, 
Southampton-buildings, London. 

876. Improvements in machinery for DrawinG and Spinnino Hemp, Fiax, 
and other fibrous substances, Alfred Vincent Newton, Chancery-lane, 
London.—A communication from John Good, Williamsburg, Brookiyn, 
New York, U.S. 

877. Improvements in the means and apparatus for ConsumMING SMOKE 
and Economisinc Fuet, William Denny Ruck, Newcross-road, Kent. 
—9th March, 1875. 

ae? Repeoremnanae in Steam Boers, George Edward Newton, Strand, 
sondon. 

879. Improvements in PorTABLE CHAFF-CUTTING MACHINERY, Robert 
Maynard, Whittlesford, Cambridgeshire. 

831. Improvements in machinery or apparatus for Wixpina YARN or 
Tureap, Walker Hulton, Joseph Hulton, and Thomas Crook, Prestwich, 
Lancashire. 

883. Improvements in Sewine Macuines, shuttles for the same, and 
bobbins for the same, Walter Alfred Blake, Grange-road, Bermondsey, 
Surrey, and George Moss, Rolls-road, Bermondsey, Surrey. 

884. Improvements in Expansion GEAR for Motive-power Enoines, Wil- 
liam Edward Garforth, Dukinfield, Cheshire, and William Walker, 
Manchester. P 

885. Improvements in PuppLinc and Hratine Furnaces, and in the fire- 
grates of such furnaces, and in the method of supplying the same with 
fuel, Peter Kirk, Workington, Cumberland. 

886. Improvements in the method of and in apparatus for SaTURATING 
Cors or Yarn, or for effecting the permeation of cops or yarn with 
liquid, Samuel Holland, Victoria Mills, Miles Platting, Manchester. 

887. An improved mode of Securtne the Tips of UmBreLias and Para- 
sos, David Elkan, Finsbury-square, London. 

888. Improved means of and process for MeTaLiino the Covers of Books 
and similar articles for,decorating and illuminating purposes, Phillips 
Lonsdale Deighton, Fonthill-road, Finsbury Park, London. 

889. Improvements in Epce Tips for the Tors of Boots and Suoes, Henry 
Gardner, Fleet-street, London.—A communication from Edward Maynz, 
Boston, U.S. 

890. Improvements relating to the Protection of Houses, Suips, SaFrEs, 
and other structures and receptacles, from Fire, John Stewart Wallace 
and Edward Tucker, Belfast, County Antrim, Ireland. 

892. An improved STEAM ENGIN#, also applicable for use as an air, water, 
or other fluid motor, Fenner Ballou Taylor, Newton-terrace, West- 
bourne-grove, Bayswater, London. 

894. An improved system of and apparatus for Extractinc Mercury and 
other volatile metals frem their ores, William Edward Newton, Chan- 
cery-lane, London.— A communication of Hyppolyte Berrens, Paris, 
France. 

895. Improvements in Coupiines for Rarpway Carriaces, trucks, or 
other such vehicles, Richard Kilburn, John Edward Kilburn, and 
Elijah Greenwood, Pendleton, Lancashire.—10th March, 1875. 

896. An improved ComBiNep Sute’s Bunk or Berra and Lire PReserRvING 
ene, James Wren Watts, Old-street, London.—l0th March, 

875. 








Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

893. Improvements in Macuines for Makinc Screws, Christopher Miner 
Spencef, Hartford, Connecticut, U.8.—10th March, 1875. 

949. An improved FLour-pREssiInG Macuine, William Robert Lake, 
Southampton-buildings, London.— A communication from Moritz 
Martin, Bitterfeld, Prussia. —13th March, 1875. 

974. Improvements in apparatus for TRANSMITTING MuSICAL VIBRATIONS 
or SIGNALS by means of ELectrricity, John Henry Johnson, Lincoln's- 
inn-fields, London.— A communication from Elisha Gray, Chicago, 
County Cook, Illinois, U.8S.—16th March, 1875. 


Patents on which the Stamp Duty of £50 has been Paid. 


802. Brine Heaters and Evaporatinc Pans, &c. &c., Martin Benson, 
Southampton-buildings, London.—16th March, 1872. 

848. ORNAMENTING, ENGRAVING, EmpossinG, or ScuLpTuRING Woon, &c., 
Urbain Auguste Lanteigne, Boulevart de Strasbourg, Paris, France.— 
20th March, 1872. 

865. SusstiruTE for Brewers’ Pitcn, John Werner, Mannheim, Baden, 
Germany.—-2lst March, 1872. 

876. MetaLiic BepsTeaps and Corts, &c., James Lewis, Birmingham.— 
22nd March, 1872. 

852. Lace, Eugtne Malhtre, Boulevart de Strasbourg, Paris, France.— 
20th March, 1872. 

811. Dry CLosets, Henry Phillips, Heavitree, Exeter, Devonshire.— 8th 
March, 1872. 

837. PReservinG ANIMAL and VEGETABLE SupsTances, Robert Monteith, 
Carstairs, Lanarkshire, N.B.—19th March, 1872. 

849. Sewacr Water, Henry Young Darracott Scott, Ealing, Middlesex.— 
20th March, 1872. 

851. Grinpinc, Surracine, Dritiina, &c., ARTICLES Maver of Iron and 
STEEL, James Archibald Jacques, Tottenham, Middlesex, and John 
Thomas Oakley, Grange-road, Bermondsey, Surrey.—20th March, 1872. 

891. Sarery VALVEs, omas Giles, Greenhill-street, Greenheys, Man- 
chester.—23rd March, 1872. 

ee Suarts or AxLes, Edward Clarke, Lincoln.—13th April, 

is 


841. Spryninc Mutes, John Rawcliffe, jun., Walter Bibby, and Andrew 
Fleming, Preston, Lancashire.—20th March, 1872. 
863. Curtine Coat, William Benson, Allerwash, Hexham, Northumber- 
ect ane March, 1872. 
. PREPARING, CLEANSING, and REFINING ANIMAL Fats, Alexander 
opt veridge, Leith, Edinburgh, N.B.—80th March, 1872.” 
E RON, STEEL, &c, into Wire Rops, &c., John James Bleck! 
«Nartington, Lancashire” — 20th March, 1872. F - 
77. AL STONE erick Raj “ | ° 
sireot, London. "22nd Barc tare nsome, Queen-street-place, Cannon 
986. GoFFERING, FLUTING, and C no F Char! i 
Nottingham.—3rd April, 1872, a 


Patents on which the Stamp Duty of £100 has been Paid. 
a Looms for Weavine, James Lyall, New York, U.S.—26th March, 


2970. PREPARING and CooLINe ANIMAL CHARCOAL, James Gregory, 
wood Ironworks, Bristol, Gloucestershire. —28th Septenier, 1868. 


Notices of Intention to Proceed with Patents. 


3870. ArtiFic1aL Fve.t, David Barker, Northfleet. , - 
3874. ComBrinep Cuair and TasBLe for CuiLprex, David Dubbin, Lewis- 


am. 

3875. Boots and Suogs, Ephraim France, Leicester.—10th November, 1874. 

3880. ARTIFICIAL FueEL, Frederick Dixon, Southgate-road, Islington, 
London. 

3887. LeTreR-PREsS PrintTING, Benjamin Walter Davis, Lower Kenning- 
ton-lane, Surrey, and John Parsons, Hammersmith.—l1th November, 
1874. 

3897. Furniture Castors, John Parry, Manchester. 

3899. Raisinc, &c., HEavy Boptes, George Taylor Yull, Bedford. 

3912. Carpinc Enoines, George Knowles, jun., Bolton. 

3913. Sawinc Woop, John Robinson and John Smith, Rochdale.—12th 
November, 1874. 

3914. Steam Generator, &c., George Weston, Flat-street, Sheffield. 

3917. Pumps, Frederick Philip Preston, John Theodore Prestige, Edwin 
James Preston, and John Allen Fowler, Deptford. 

3919. DiscHarcinc Water and Air from Pires and Vessets Heatep by 
Sream, John Braidwood, Glasgow, N.B.—13th November, 1874. 

3929. INSTANTLY RELEASING one or more Horses from Venicies, Charles 
Staker, Southampton.— 14th November, 1874. 

3937. GeneRaTING, &c., ELecrricity for Mepicat and other Purposes, 
Isac Louis Pulvermacher, Regent-street, London. 

3940. TreaTING or PURIFYING GrouND Wueat, Robert Young, Glasgow, 


N.B. 

3943. Hacktinc Macuines, James Combe, Belfast.—A communication 
from Pierre Charles Florentin Joseph Droulers-Vernier.—ltth November, 
1874. 

3071. TRaNsMiTTING, &c., the Motion of Saw Frames, &c., John Taf- 
fender, Leeds, Maximilian Wilson, Northampton, and David Hall, 
Leeds.—18th November, 1874. 

3997. Cuarcine Gas Retorts, John Robinson, West Bromwich. 

4006. InksTaANDs, John Garret Tongue, Southampton-buildings, Chancery- 
lane, London. —A communication from Jean Benoit Mallet. — 21st 
November, 1874. 

4070. Looms for Weavine, John Smith, Bradford. 

4071. Burrons, Alexander MacMillan, London. 

4078. Lastinc Boots and Sores, William Robert Lake, Southampton- 
buildings, London.—A communication from Francis D. Ballou and 
George W. Copeland.—27th November, 1874. 

4090. INK-PENCIL, Joseph Latierre Pettit, Birmingham.—28th November, 
1874. 

4096. Forminc Moutps for the Castine of MetaLs, Samuel Farnsworth 
and Samuel Sansom, Manchester. - 30th November, 1874 

4117. Treatment of Fipre and Manuracture of Putpr, &c., Carl Heinrich 
Roeckner, Newcastle-on-Tyne. 

4118. CoLLectine Fares, &c., on Pustic Conveyances, &c., Joseph Kay, 
Kirkstall, Leeds.—lst December, 1874. 

4133. Dryino Tea, &c , Theodore Pridham, Highbury, London. 

4136. PorTasLe Forces, John Gustavus Rollins, Old Swan Wharf, London 
Bridge, London.—A communication from W. P. Kellog.—2ad December, 
1574. 

4153. CLariryine Cane-suice, &c., Bristow Hunt, Lincoln’s-inn, London. 
—<A communication from Jchn Girdwood. 

4156. Rippon Looms, Alfred Vincent Newton, Chancery-lane, London.— 
A communication from J. J. Schwartz.—3rd December, 1374. 

4166. BREECH-LOADING CANNON, William Morgan-Brown, Southampton- 
buildings, London.—A communication from Gustavus Valmer Harding. 

4172. PrerarRinG or TREATING SiLk, Cyprien’ Marie Tessie Du Motay, 
Lyons, France.—ith December, 1374. 

4104. TREATMENT of HyprocakBons in CompBinaTion with other Sup- 
STANCES, George Hand Smith, Southampton-buildings, London, and 
Hugh Christie Paterson, George-square, Glasgow, N.1s.--dth Decemler, 
1574. 

4371. Jusupes, &c., Edwin Hawker, Lee.— 18th December, 1874. 

4395. ComBinc WooL, &c., Robert Fairburn, Burley, Wharfdale.— 21st 
Decenler, 174. 

4440. Recucatinec the Suppty of Arr to Furnaces, Thomas Symes Pri- 
deaux, Granville-place, Blackheath. —24th December, 1s74 

4476. Rorary Puppiinc Macuixes, John Henry Johnsen, Lincoln’s-inn- 
fields, London.—A communication from William Sellers and George H. 
Sellers. — 30th December, 1374 

87. Extraction of the Liquip ConsTITvENTs of Fruits, &c., Edward 
Primerose Howard Vaughan, Chancery-lane, London.—A communica- 
tion from Alphonse Blot.--4th January, 1875. 

71. Motor Enuines, Charles Denton Abel, Southampton-buildings, Chan- 
cery-lane, London.— A communication from Gottheb Wilhelm Daimler. 

Sth January, 1875. 

343. Saws and Sawine Macutnery, Walter Payton, Shelgate-road, Surrey, 
and Joseph Ellicott Holmes, Newton-terrace, Bayswater, London,— 
20th January, 1875. 

353. InpicaTine the Speep of Suirs, Henry Edward Hargreaves, Fen- 
church-street, London.—s0th January, 1875. 

385. BULLET PatcHinc Macuinery, Altred Vincent Newton, Chancery- 
lane, London.—A communication from Hugo Borchadt.—2nd February 
1875. 

425. Dry Gas Meters, Edward Ellice Crombic, Metropolitan Works, 
Diana-place, Euston-road, London 
27. CONNECTING Pipes, &c., to the Borroms and Sipes of Suirs, Henry 
Grant Spence, South Stockton-on-Tees.—4th February, 1875. 

502. Ferritisers, Bernard Ackerman, New York, U.8.—luth February, 
1875. 

524. PERPETUAL ALMaNAcs or CALENDARS, Richard Howland, Folkestone. 

526. ORNAMENTAL DesiGNns, &c, William Bogyett, Lindsey Houses, 
Chelsea, London.—l2th February, 1875. 

572. STIFFENING, &c., WOOLLEN or uther Woven or Fe.ttep FABRICS, Peter 
Laycock, Leeds. 

575. Pavine for Roaps, Henry Henson Henson, Martin’s-lane, Cannon- 

street, London.—l7th February, 1570. 

622. Gas, Robert Speir, Greenock, N.B., and John Mather, Gateshead-on- 

Tyne.—20th February, 1875. 

643. TREATING Hives, &c., Arthur Granville and Illius Augustus Timmis, 
Manchester.—22nd February, 1875. 

680. GENERATING STEAM, &c., Matthew Picrs Watt Boulton, Tew Park, 
Oxfordshire.—24th February, 1875. 

694. CONDENSING SrEaM, &c., Matthew Piers Watt Boulton, Tew Park, 
Oxfordshire. 

696. Meters for MeasurniNG Liquips, Joseph Quick, jun., and James Wil- 
liam Restler, Great George-street, Westminster.—zoth February, 1570. 

712. Preservine Lire at Sea, James Tulloch Goudie, Glasgow, N.B. 

3. SIMULTANEOUSLY DisinrEcTING, &c., ANIMAL Matrer, &c., for Fer- 

| TILISING PURPOsEs, John Cox, Great Grimsby.—26th February, 1375. 

738. CARDING CoTron, &c., John Henry Kenyon and James Kenyon, 
Blackburn.—lst March, 1875. 

771. Hotpine and CARRYING CARTRIDGES, Alfred Vincent Newton, Chan- 
cery-lane, London.—A communication from Henry Metcalf. — 2nd 
March, 1875. 

786. Lame Buryers, William Thomas Sugg, Vincent Works, Vincent- 
street, Westminster. 

790. Looms, John Collier and John Marscen, Halifax.—3rd Merch, 1875. 

795. Sockerep Pires, Richard Cardwell Robinson, Avenham-terrace, 
Preston. 














All persons having an interest in opposing any one of such applications 
should leave particulars in writing ot their objections to such applications 
at the office of the Commissioners of Patents within twenty-one days of 
its date. 





2605, 8d.; 2649, 8d.; 2658, 10d.; 2661, 8d.; 2667, 10d.; 2679, 6d.; 2697, 
8d.; 2700, 6d.; 2721, 8d.; 2729, la. Bd.; 2Z73L, 4d.; 2739, lUd.; 2742, 10d.; 
2745, 4d.; 2746, 4d.; 2747, 4d.; 2749, 4d.; 2750, 4d.; 2/51, 4d.; 2752, 1s. 2d.; 
2754, 4d.; 2755, 4d.; 2756, 4d.; 2757, le. 4d.; 2759, 10d.; 2760, 10d.; 2762, 
4d.; 2763, lud.; 2764, 8d.; 2765, 10d.; 2766, 1s. 2d.; 2767, 6d.; 2768, 1s. 4d., 
2769, 6d.; 2770, 10d.; 2771, 4d.; 2772, 10d.; 2773, 4d.; 2774, 8d.; 2 
2780, 4d.; 2782, 10d.; 2784, 6d.; 2785, 6d.; 2788, 4d.; 2791, 8d.; 2792, 4d; 
2793, 4d.; 2704, 4d.; 2706, 6d.; 2797, 4d.; 2798, 4d.; 2799, 4d.; Zou, 4d.; 
2801, 8d.; 2003, Bd.; 2807, 1s.; 2808, 10d.; 2809, xs. 4d.; 2811, 6d.; 2815, 
4d ; 2855, 10u.; 2877, 8d.; 2043, 8d; 3121, 6d.; 3339, 4d.; 4225, 8d.; 4226, 
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ABSTRACTS OF SPECIFICATIONS. 


8032. Air VALVE ror Cuurns, F. Bastwood and J. Garside, Blackburn.— 
Duted 4th September, i874. 

This improvement renders the valve self-acting, and is for application 
to those churns where the body revolves. A stationary cam or eccentric 
is placed on or near the axle of the churn, and a foot or strap turning 
with the churn works on or against the cam or eccentric, so as to receive 
therefrom a reciprocating motion. A rod connects the foot or strap with 
a finger near the air valve, and the reciprocating motion causes the finger, 
at a certain point of the churn’s revclution, to press the air valve and let 
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3033 Coatinc Stee. Iron anp Cast Iron witn Metacs orn ALLOYS, 
J. B. Thompson, Wreyshury.— Dated Ath September, W874 
The invention consists in protecting the articles to be coated on their 
passage from the *‘cleaning vat” to the “ plating vat” by applying thereto 
a thin film of aluminium or aluminium slightly alloyed. 
3034. VentiLaTING Rooms, C. Driscoll, Hendon..—Dated 4th September 
1874. 

Constructing an expanding frame to be placed under the lower window 
sash when the sash has been raised ; air being admitted to the apartment 
through the opening made by the raising of the lower sash in the middle 
of the window. 

3035. Savino Lire at Sea, A. Woods and T. T. Ftecens, Liverpool.—Dated 
4th September, 1874. 

This consists, under a first modification, of two buoyant pieces filled 
with cork or other suitable substance. The said bouyant pieces are con- 
nected together preferably by two straps or bands, one picce, which is 
called the back piece, being provided with a strap, or straps and buckles 
or buckles, Each life-saving appliance constructed as above described can 
be used as a bolster and part of a mattress. Under a second modification 
the back piece has small straps or bands at each side through which the 
arms are slipped ; the front piece is hung on the chest by a loop passing 
over the head, the two pieces being connected together and held in 
position by a strap or straps, band or bands, poate between the legs. A 
life-saving appliance constructed as described under the above and second 
head can easily be made to serve as end pieces of a bed, a shorter 
mattress being required. Life-saving appliances when constructed as 
above described, when not used as parts of a bed can be stowed away in 
small space. The connecting straps or bands may be of elastic material. 


8086. Wixpow Hancincs AND Fasteners, J. Hanson, Buraley.—Dated 4th 
September, 1874. 

This relates to the class of winduws usually mounted on pins or studs so 
as to swing thereon, and moved and adjusted by cords. The inventor 
secures the lower bar of the window to a frame by hinges; from the 
upper bar of the said frame extends a notched bar, a catch working 
within slides is received in any one of the notches, so as to secure the 
window being held in any desired position ; such position may be regulated 
or varied at will, and the use of cords is dispensed with 
3037. Prixtinc Tececrapn Apparatus, W. R. Lake, Southampton-build- 

ings, London A communication srom G. W. Howe, Stecenson, Alabama. 
Dated 4th September, 1374 

The object of this invention is to provide a printing telegraph instru- 
ment which shall be rapid and also allow additional instruments of a like 
pattern to be attached through it to the same line governed and con- 
trolled thereby, and each transmitting or receiving in regular order one 
machine after the other without contlicting with each other in any 
Thnanner. 

83038. Rock Borinc Macutines, H. B. Barlow, Manchester.—A communica- 
tion from T. B. B. Turrettiniand D. Colladon, Paris. —Dated 4th Septem 
ber, 1874. 

The boring apparatus consists of a cylinder with an annular piston, 
which is separate from the piston rod, but they move together when 
giving the blow, the cutter is tixed to the piston rod, and the position of 
the boring cylinder is governed by a piston in a hydraulic cylinder. The 
boring cylinder is supplied with compressed air or steam 
3089. Corsets, C. Williamson, Leighton Buzzard.—Dated 4th September 

187 

This invention consists in adapting to the hinder part of corsets an 
clastic framing covered with a woven fabric, and which will act asa 
“dress improver.” 

3040 Fou S1anais, B. Jones, Birminghe 

The object of this invention is to render fog 
water 
3041. Exvectric Tececrarn IsstrumMeENts, J. Oppenheimer, Manchester.- 

Dated 4th September, UST4 

This invention relates to giving motion to the paper of recording instru 
ments 
3042. Surrortine Fixep Grinvixc on Bep Stones or MILs, G. Howe, 

Muulston Dated Ath September, Via 

The bed stone is fitted with a skeleton frame, the framing having an 
aperture in the centre for taking over a socket upon a table or base plate 
bolted to the foundations of the mill. The driving shaft passes through 
this sucket and is packed by screw wedges, The socket isa fixture with 
the base plate, and the spindle is preserved in a vertical position 
3044. Sewine Macuines, W. 8. Guinness, New York.—Dated 4th Septesa- 

ber, Ust4 

The said invention consists, First, in peculiar mechanism for imparting 
the required movements to the needle-bar, the shuttle, and the feed-bar 
Another part of the invention consists in an adjustable needle clamp 
which is ixed in or upon the end of the needle-bar or needle-carrier, and 
permits the lateral adjustment of the needle. 

3045. Rounpine Leatuern, W. RB. Lake, Sou 
A communication Jrom ll. F. Osborne, Newark, New Jersey 
September, UT4 

This invention relates to certain improvements in machines for round- 
ing leather for reins, traces, and other like articles, whereby the bars 
between which the leather passes are effectually kept from springing 
apart, and the bars may be opened, closed, and adjusted with ease and 
celerity 
8046. Wueets ror Raitway CARRIAGES AND Wacons, W. BR. Laie, 

Southampton-baddag ndoa A communication Jrom B. B. Meut- 
yard, Geneca Lake, Wisconsin,—Dated 4th Septenher, 1874 

This invention relates to making useful the elasticity in the body of 
the wheel between the axle and the tire ; and it consists in making the 
body of the wheel, between the parts mentioned, of metallic discs ex- 
tending from the inner portion ot the rim to the hub in curved cones bas: 
to base, the said discs being cut for a portion of their surface with radial 
slits to make the wheel more yielding 
3047. Comrressinc Gasrous Fiuips, J. H. Johnson, Lincoln’s-innfields 

A communication srom P. B. Geneste, jun, C. @. Herscher; and EB. 
Herscher, Pavis.—Dated 4th September, 74 

This invention relates to pumps or apparatus to be employed for the 
purpose of compressing air or gases to ele vated pressures ; and consists: 
First, in compressing the airor gas by the intervention of a piston or 
body of water or other suitable liquid. Secondly, in drawing in at every 
stroke of the actuating piston a fresh quantity of water or other liquid 
which forms an effectual cooling medium for the air or gas in its traverse 
whilst being compressed. Thirdly, in entirely obviating injurious spaces 
Fourthly, in the employment of a film or body of liquid which is main- 
tained at a constant level at the joints for the purpose of preventing any 
leakage or escape of the air or gas which it is required to compress 
Fifthly, in providing effectual means for cooling the air or gas during and 
subsequent to its compression, Sixthly, in the general arrangement of 
the apparatus, by which it is rendered exceedingly simple, its operation 
is facilitated, and liability to deterioration is diminished. 

8048. Packinc For Steam Ewotnes, A. Talling, Lostwithiel, and J. 
Seccombe, Plymouth.— Dated 5th September, 1874. 

This consists in the employment of ** mica,” or of minerals of the “‘ mica " 
species, either separately or in combination with some binding or retain- 
ing material, such as vulcanite, caoutchouc, or other gum resin, or hemp, 
jute, cotton, asphalt, and other analogous substances 
3049. Frame Saws, A. A. Schlesinger, Duncan-terrace, Islington. —A com- 

munication Jrom V. Pevard, Paris. —Dated 5th September, US7A. 

Securely packing the saw in a jointed and grooved frame which protects 
the teeth of the saw from being injured, and prevents the saw injuring 
the carrier. 

8051. Uricisinc rue Power or THE Waves, J. A. Bonneville, Piccadily.— 
A communication frou P. 8. Devlan, New York.—Dated Sth September, 
1s74. 

The invention consists of a series of floats distributed over a seagoing 
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| vessel, and connected with plungers of air pumps intended to compress 


the air ina suitable receiver, the said tloats being raised or lowered by the 

action of the waves, and the air thus accumulated being used for the pur- 

pose of driving an air engine or as an auxiliary in driving a steam engine 

$3052. Steerinc Surrs anp Vessets, W. Lister, Suncerland.——Dated 5th 
September, 1874. 

According to this provisional specification springs are applied in con- 
nection with the steering gear in sucha manner as to prevent the rudder 
being exposed to severe and sudden strain, 

3053. Supe Vatves, J. Ruston, Lincoln.—Dated 5th September, 1874 

The valve described in this provisional specification consists of a slide 
of double port form. Working in guides at the back of this slide there 
are two cut off valves. During the first portion of the motion of the 
slide in either direction it carries the cut off valves with it until they are 
arrested by a pair of stops, their length of travel being always the same, 
but the position of their path on the back of the slide depending on the 
distance of the stops apart. This distance and with it the cut off of the 
steam is controlled by the governor. 

3054. Winpiasses, Capstans, Storrers, W. M. Bullivant, Fenchurch 
street, London.—Dated Sth September, 1874 : 

The capstans, &c., described in this provisional specification are suitable 
for wire rope instead of chains as is now usual 
3055. Treatixc anv Preservino Animat Supstances, H. Bolleter, Foley- 

street.— Dated 5th September, 1874. 

This invention has for its object improvements in the means and pro- 
cesses employed for preserving animal substances for use asfood. For this 
purpose the gelatine in the meat to be preserved is solidified by means of 
compound consisting of two-thirds common salt aud one-third nitre, 
which is spread over the surface of the meat or animal matter in the 
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proportion of about half an ounce or thereabouts to each pound of sciia 
meat. The meat or animal matter thus treated is arranged in layers upon 
perforated plates or wire gauze, and placed in vessels arranged in an oven 
or chamber, to which heat is applied by steam or otherwise, in order to 
subject the animal substances thus treated for about 10 or 15 minutes to 
a temperature of 212 deg. Fah. or thereabouts, according to the nature or 
‘jnality of the meat so treated. The meat thus treated is further preserved 
by inclosing it in vessels hermetically sealed, as is well understood. 

3056. Printino Terecrarn, J. I Johnson, Lincolna-inn-flelds, — A 
. Mincult, Paris.—Dated Sth September, 





communication Jrom L. 
1874. 

Thfs invention relates partly to the system of printing telegraph for 
which ietters patent were granted to John Henry Johnson, March 10th, 
Is74, No. 870, but is also partly applicable to other descriptions of print- 
ing telegraphs. In the improved codes, the letters, figures, or signs are 
ented by clementary signals obtained by the aid of simultaneous or 
ve emissions of a current, each having assigned to it according to 
the order of its emission the numerical value of one of the first numbers 
or terms of geometrical progression, the first six mumbers or terms of 
which admit of obtaining 65 different signs, and they are formed of parallel 
clementary strokes, dots, or signals, arranged on one, two, or more, Tongi- 
tudinal or transverse parallel lines, in such a manner as to obtain accord- 
ing to the gr ror less number of these lines, signals presenting forms 
which approximate more or less to the shape of the letters of the alphabet 
ev of the figures or signs used in telegraphy. Another part of this in- 
vention relates to printing telegraphs in which a single wire is employed 
hut is also partly applicable to other descriptions of printing telegraphs ; 
and consists in arranging the apparatus in such a manner as to obtain 
any desired aumber of transmissions simultaneously in the same direction, 
either with or without synchronism between the transmitting and 
r-ceiving apparatus. In the latter case this result is obtained by printing 
the dispatches in duplicate, so that one at least will be always intact on 
one or other of the two strips or ribands of paper which receives them, 
r much the receiving apparatus may have gained on or may be 
rof the transmitting apparatus. In carrying out this part of the 
i vention as applied for effecting a double transmission, for example, the 
a paratus consists of ;— First, two keybos each containing, say, six 
k-ys for transmitting along the line separate marks or traces or com- 
binations of from, say, two to six marks or traces. Secondly, two 
double receiving apparatus, the strips or ribands of which receive the 
t vo dispatches transmitted. Thirdly, clockwork for obtaining and regu- 
lating the motions of the various parts of the manipulators and receiving 
avparatus, The invention also embraces modifications of keyboards and 
other portions of the transmitting apparatus and arrangements of helices 
o spirals or type wheels for printing the messages. 


3957. Breeci-Loaping Fire-Arms, Wo Soper, Friav-street, Reading 
Dated bth September, UST. : 
This invention is chietly designed for altering ‘ Chassepot ” ritles and 
other similar arms originally constructed for the use of paper car- 
tridges, to adapt them to the use of metallic cartridges; but the said 
invention may also be employed in the construction of the new fire- 
arms of the class wherein the breech is closed by a cylindrical sliding and 

turning bolt. 

3058. Porran.e Hyprocen ann Careurerrep Hyprogen Gas Apra- 
ratus, WR. Lake, Southampton-buildings, London.—A communication 
Trou W. FB. Browne, New York. Dated 5th September, UW74. 

The said invention consists, First, in the combination of a portable 
frame or base with a hydrogen gas generator, carburetter, and condenser. 
Secondly, in a tubular boiler having hollow trunnions in combination with 
ceasing and lining. Thirdly, in tho combination of boilers with pipes 
for obtaining a circulation of water between the boilers. Fourthly, in 
the combination with the case and end plates of sectional fire-clay lining 
wnd tiling. Fifthly, in a perforated tire-clay cylinder, conical cylinder, 
and pipe in combination with the fire-box and ashpit.  Sixthly, in 
dampers and flues formed by the tiling in combination with the chambers 
of the gas apparatus, Seventhly, in the employment of doors in combi- 
nation with the sectional fire-clay lining in the ». EKighthly, in the 
cuiployment of safety stop-cock in combination with a gas generator. 
Ninthly, in the arrangement of a pipe for conveying gas to the cylinder in 
combination with the pipe for bringing gas from the retort and with the 
engine and its steam pipe. 

3059. Exastic Loorep Farnics, Rk. Basha, Nottingham. Dated 7th 
Septenber, W74. 

rhe inventor employs a winding machine constructed so as to lay an 
india-rubber or other clastic cord in loose coils in a receptacle which re- 
velves ; such cord he passes from the receptacle round pulleys governed 
by a traversing belt, so as to feed the cord tighter or slacker toa feeding 
and pressing wheel attached to a cireular machine for making looped 
fubries, The belt is traversed by means of a cam, the shape of which 
will vary according to the form of fashioned goods to be made. 

3061. Wieri-pLares or Carriages, F. Garlon, Langon, France.-Dated 
Tth September, S74 

This invention consists in the application of a ring or cap to the wheel- 
plates of carriages, the said cap being fixed to the lower circular or wheel 
plute of the fore-carriage, and wniting it to the upper circular or wheel- 
plate without interfering with the circular movement of the latter, and 
dispensing with the usual central pin or perch bolt. 

3065. Frames anp Bopirs or Carniaces, WAGons, &c., C Rileu, Whet- 
stone— Dated Tth September, UTA. 

This invention relates to the construction of the frames and bodies of 
carriages, Wagons, carts, vans, or other vehicles by forming them with 
bars of T angle, trough, or other shaped iron, steel, or other metal rolled 
to any section required, and bolted, riveted, or welded together, whereby 
xreat strength is obtained with lightness, as compared with those con- 
structed with wood as heretofore. 

3066. Removine axnp Repiactne THE BLApes or Screw PROPELLERS, 
J. Pinker and T) A, Adamson, Liverpool.—Dated 7th September, WF. 

The features of nevelty which constitute this invention consist in re- 
inoving and replacing the detachable blades of screw propellers of ships 
while atloat by means of a trunk or pipe which passes through a well 
hilt in the stern of the ship and immediately over the serew propeller 
boss. The boss is provided with screwed provisions on to which the 
trunk or pipe is fixed, the trunk or pipe encircling the blade to be 
operated upon, The water is pumped out of the trunk or pipe, and the 
required operation executed by means of spanners or otherwise. 

3088. Cookine Arraratus, 7. J. Constentine and C. BE. Hearson, Ludyate- 
circus. —Duted Wh September, S74, 

Improvement n the supply of air te the fireholder, whereby more 
perfect consumption of fuel is effected ; also an arrangement of pro- 
jections in the flues whereby the draught is partially intercepted and 
yveater heat retained at the bottom of the cooking chambers. 

3090. Breren-Loapinc Guys ANd Rie 

Dated Oth Septender, WTA. 

This invention refers to the patent of 19th Septembor, 1873, No. 3084 
{drawings on sheet Neo. 1], and consists of another method of working 
out the same results. Instead of the long pin and the cams on same 
which connect the top lever with the top cross bolt and the double bottom 
holt, the inventor makes the bottom bolt with an arm or elbow at the 
rear end, turned up towards the strap of false breech, and connected to a 
tumbler working under the strap of false breech; the shank of said 
tumbler projects through a ronnd hole in the strap of false breech, {upon 
which the thumb lever is fixed. He uses a thumb lever which has a spur 
at the front, working through a slot in the false breech and engaging 
directly in the top cross bolt. A scear spring acting on the tumbler 
makes the gun self-locking. He designates his invention a “ treble 
wedge fast breech-loading action.” 

3105. Oxxamenting Surraces, BE MeacKkwan, Mauchline.—Dated 1th 
September, UT4 

This invention consists in ornamenting surfaces of wood, papier miché, 
ind other material, in such a way as to produce the appearance of inlaying. 
This is effected by applying to the surface to be ornamented a mould or 
pattern of stiff paper or sheet metal, the said mould or pattern covering 
the surface excepting the part which is intended to have the darkest (or 
lightest as the case may be) colour or tone, and sprinkling the surface 
with colour from a charged brush. On removing the mould the surface 
will appear to be inlaid with a design or part of a design, corresponding 
to the portions of the surface not covered by the mould. Another mould 
having a different design or figure from the first being laid on the surface, 
a second sprinkling of colour is applied, the portion coloured by the first 
sprinkling being darker, or lighter, than that last sprinkled. On 
removing the mould or pattern, the surface will have the appearance of 
wood inlaid with two designs or parts of a design in woods of different 
depths of colour. By applying moulds of other designs and repeating the 
sprinkling of the paint, the ornamenting of the surface is completed, the 
surface having the appearance of being inlaid with woods of different 
colours, 

4448. Treatine Ores, MIneraLs, AND OTHER Boptes, 7. Clarke, Wilm- 
slow, and B. Smith, Torquay.—Dated 26th December, 1874. 

An improved method is described of treating metalliferous bodies or 
fluids with alkaline hyposulphite, preferable hyposulphite of soda, or 
with caustic or liquor ammonia, or salt containing free ammonia, or with 
a mixture of any alkaline hyposulphite with any of these ammoniacal 
compounds, the solution of silver, &c., obtained, is then run into a tank 
properly prepared to induce galvanic action. A means is described of 
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aiding such action by superheated steam. Also of chloridising tin ore in 
a dry state ; and a special arrangement of tanks suitable for such purposes 
is also described. 
751. Generating ano Urinising Steam, D. FL Mosman, Chelsea, US 
Dated 1st Maveh, 1874. 
This complete specification descriles this invention as follows ; The in- 





vention relates to means for developing and utilising the latent heat 
contained in the exhaust steam of steam engines, which is now suffered 
to go to waste, either by allowing it to exhaust directly into the atmo- 
sphere, or by conducting it through an apparatus and heating feed-water 
for the boiler to a degree of heat not exceeding 212 deg. Fah. The 
system consists mainly in discharging the said: exhaust steam into a 
vessel which is closed to the atmosphere, and which contains the feed- 
water from which the boiler is supplied, the exhaust steam preferably 
being admitted below the water and exhausting into or below it, the 
water after being heated being pum tothe boiler. A very high degree 
of latent heat is contained in the exhaust steam of steam engines, which 
up to this time no apparatus has been able to develope and utilise. By 
exhausting this steam into a chamber entirely closed to the atmosphere, 
the inventor developes and makes use of the 964 units of heat which 
exist between the boiling point of water, 212 deg., and the point at which 
steam pressure begins, 1176. By this method of heating the feed-water, 
its temperature is raised, and delivered to the boiler with 1148 units of 
heat, thus using in the engine and wasting but 28 units, and utilising in 
heating the feed-water 1145 units. Tne inventor also gains several other 
important points. 

‘754. TRANSMITTING AND CoNnTROLLING Motion IN: Maciines AND Hanp 

Too.s, £. Wright, Birmingham.—Dated 2nd March, 1875. 

The invention consists in the employment of a cur¢ted wedge, combined 
with an unyielding roller acting on a corresponding circular surface, the 
object of the invention being to provide a substitute for the ordinary 
ratchet or toothed wheel and pawl. 

768. Smevtinc anp Rerinine Correr, 8. L. Crocker, Massachusetts. 
Dated lad March, 1 

This complete specification describes a process which consists in adding 
zine in small quantity in a furnace to the copper ore or ores, or to the 
partially refined metallic copper therein containing arsenic and anti- 
mony, whereby these impurities can be readily removed. 

812 Pumps, 4. M. Clark, Chancery-lane.--A communication from G. G. 
Hurtiick, Jersey City, and H. Geyer, New York.— Dated Ath March, 1875. 

This invention relates to a new and simple construction of pump, and 
consists principally in the application of a hinged tongue or diaphragm to 
and within a segmental submerged pump chamber, serving as it is moved 
up and down, i.v., vibrated in the said chamber, to draw water into the 
same through the inlet apertures and to eject it at the outlet. Another 
feature of this invention has reference to the mechanism by which 
power is transmitted from a rotary driving shaft to the reciprocating 
pump rod. 

3060. Air Pickinc Looms, G. F, Church, Glenarm-road, Lower Clapton.- 
Dated 7th September, W874. 

The features of novelty which constitute this invention consist of, 
First, a positive self-acting and self-releasing lock for the shuttle in the 
box ; Secondly, a direct action on the stop rod in fast reed looms. 

3062. Hiypraviic Macnuinery ror Compressinc Piatres, Sir J. Whit- 
worth, Manchester,— Dated 7th September, 1 , 

This provisional specification describes constructing hydraulic pressing 
machinery provided with arrangements of mechanism for raising and 
lowering the head of the hydyaulic press, and for locking the same in 
any position ; also for indicating the amount of movement in the pressing 
ram, 

3063. Sraxpakp Surrace Piatres, Sir J. Whitworth, Manchester.Dated 
Tth September, 1874, 

This provisional specification describes constructing the plate with 
three points of support, and the plate is always (during manufacture and 
afterwards when in use) supported by them, so that no error will arise by 
the variable bending of the plate by its own weight by supporting it at 
different points. 

3064. Hypraviiw Macuixery ror PRressinc, SHarinc, anp Foraine 
Metats, Sir J. Whitworth, Mauchester.— Dated 7th September, W874. 

This invention has for its object improvements in machinery for 
pressing, and also shaping and forging steel, iron, and other metals in 
ss of manufacturing hoops and tubes for guns, linings of 
steam cylinders, cylinders for boilers, propeller shafts, cranks, air vessels 
for torpedoes, and other objects. 

3067. Wierts or Veuicies, D. Grundy, jun. 
September, W874. 

The object of this invention is toe enable carts, wagons, lurries, and 
similar vehicles, to be used on either hard land, soft land, peat, or other 
1g surfaces. When used on hard roads or surfaces, the ordinary 
tired wheels are used in the ordinary w: but when the vehicles 
are required to be used on soft land or compar y yielding surfaces, 
to the ordinary tires of the wheels are fixed wide tires formed of two parts, 
each having at their ends flanges through which bolts are passed and 
tightly screwed up for fastening the wide tire firmly on the ordinary 
narrow one; and to these wide ti are fixed brackets for preventing the 
wide tires from moving sideways ; and it will be perceived that by means 
of this invention vehicles can be used on hard and soft surfaces without 
the necessity of having a pair of wheels for each special purpose. 

3068. Boxes ror Prevarine Finres ror Compine, 1. Bailey, Keighley. 
Dated 7th September, V7. 

This consists in applying to the ordinary preparing or ‘ gill box" an 
additional comb or series of comb teeth for.the purpose of combing the 
wool before it reaches the ordinary gill combs. 


3069. Dovere-actinc Pumrs, Fo H. Druev, Spitalields, — Dated Tth 
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September, 
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The apparatus consists of two cylinders or barrels open at the top and 
having in them pistons or plungers connected by rods to a beam or 
jointed to main frames or standards, At the bottom of each cylinder 
there is a dise valve working in a valve box, and the two cylinders com- 
municate with each other bya horizontal tube or pipe having in the middle 
a covered chamber, the pipe having at each side seats for a disc valve, and 
said chamber is covered with a cap having a neck to which the hose is 
attached. 

8070. Lamers ror Licutinc Gas, J. Whitworth, Royton. 
September, 1874. 

This invention relates to the construction of safety hand lamps for 
lighting the gas in mills, warehouses, and other places where there is 
danger of fire, the object of the invention being to protect the flame from 
contact with any extraneous matter, and at the same time to afford a 
greater facility for lighting the gas without explosion or waste thereof, 
and to prevent the waste of oil occasioned by the necessary tilting or 
inclining of the lamp as ordinarily practised. 

8071. Sucar-cane Mitis, B. Hunt, Serle-street, Lincoln's-inn. — A com- 
munication Jrom B. L. M. Brissonneau ond J. Brissonneau, Paris. 
Dated 7th September, WTA. 

This invention relates to a special arrangement of mill or multiple- 
cylinder press for the extraction of the juice of the sugar-cane or other 
matter. This mill effects four or more pressures graduated at will and 
successive, at the same time that an injection of some fluid at a certain 
temperature or of a liquid or gas separate or mixed, moistens the cane 
between the first and second pressure and between the second and third, 
and the third and fourth. The mill consists of four pairs of cylinders 
separately driven, cach pair consisting of two rollers mounted hori- 
zontally and placed one above the other. Between each pair of rollers is 
a cane-trash carrier or tray, whereby the injection takes place as herein- 
after described, and in front of the first pair is a feeding trough, and 
behind the last pair is a delivery trough. The injection takes place by 
causing the matter to be injected to pass into a cane-trash carrier or tray 
of a special form, to which great importance is attached, it is pierced at 
the upper part with oblique holes in the direction of movement of the 
cane, and this injection by causing it to swell gives it an advancing 
movement towards the following pressure cylinders. The lower part of 
this trash tray is pierced with vertical holes by which the injection takes 
place, and owing to the direction of these openings lifts the cane whilst 
the upper jet causes it to advance. By this injection three results are 
obtained, First, a partial maceration; Secondly, a softening of the fibrous 
and cellular tissues; Thirdly, a dilatation of the sacchariferous cells. 
These three actions facilitate in a great degree the flow of the saccharine 
liquid under the action of the pressure ; the elasticity of the cane being 
less when it is heated, it results that it swells less after the pressure and re- 
absorbs less of the juice, and the yieldjobtained is greater than that resulting 
from the mills hitherto employed. The mill may be driven by water or 
steam; by the former by means of a hydraulic wheel or other arrange- 
ment, and by the latter by means of coupled double-cylinder engines so 
as toavoid ‘dead points,” or even by asingle engine. The engines may 
be horizontal, vertical, oblique, or any other known system which may 
be considered most suitable to the circumstances. 


3072. Inoyinc or Finisnine Hats, W. Clark, Chaneery-lane.—A com- 
munication frow R. BE. Brand, Plainfield, New Jersey. — Dated Fth 
Septencber, 1874. 

The invention consists of a hat block supporting disc, rotated in a 
horizontal or vertical position, by being thrown into gear with a driving 
shaft for the purpose of finishing the top, brim, and side of the hat, after 
which the hat and block are adjusted to a second rotating dise for 
finishing the underside of the brim. The finishing iron is made both 
adjustable and detachable. 

3073. Testinc Minerat OFS AND OTHER INFLAMMABLE Liquips, W. 
Clark, Chancery-lane.—A communication from B. Graniér, Paris. —Dated 
7th September, 1874. 

The apparatus is divided into two compartments, the centre one con- 
taining a wick and a supply of the oil to be tested for feeding the same, 
and also for heating the surrounding oil contained in the outer compart- 
ment of the vessel. The temperature at the moment of igniting the 
vapours of the oil is indicated by a thermometer immersed therein, thus 
showing the quality of the oil. The above apparatus is enclosed in a case 
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together with apparatus for indicating the density of mineral oils con- 

venient for the use of merchants and others. 

3074. Preprarine Fiprous MATERIALS FoR Spinnino, //. 8. Holt, J. Holt, 
and J. Holt, Oldham.—Dated 7th Septenber, 1874. 

This invention relates to self-acting willows, and consists in a method 
of regulating the feed and discharge. 

3075. Gexeratina anp AppLyinc Hyprautic Morive Power, F. D. 
Walker, Austinfriars, London.-- Dated 8th September, 1874, 

The invention relates to an improved mode of generating and utilising 
hydraulic power and for applying the same to the propelling of ships and 
generally to all purposes where steam or other power is now used. 
consists in the employment of « simple hydraulic press, the ram of which 
ctuated by two vibrating levers arranged one above the other and 
pivoted respectively to the ram and to the upper table or cross-head of 
the press. The meeting ends of these levers are connected and vibrate 
together by a ball and socket or other suitable junction piece, to which is 
connected a rod leading to and connected with a compound lever 
actuated by electro-magnets or other suitable power in such a manner 
that « reciprocating movement is given to the said rod, whereby the two 
vibrating levers are moved so as to depress or communicate a con- 
siderable compressive force to the ram press. The hydraulic pressure se 
generated in the press is caused to pass into the working cylinder and 
operate a piston in connection with the driving shaft of an engine or other 
machinery. 

3076. SeraraTiING THE WATER OR Liquip From “ Suir,” &c., W. S. Scott, 
Southirick.—Dated 8th September, W874. 

According to this provisional specification the slip is placed in a tank 
communicating with the cases or trays containing the filtering cloths, 
and water is admitted under a heavy pressure to the tep of the tank, it 
expels the slip from the bottom of the tank into the cases or trays and 
conveys the pressure to the slip without becoming mixed with it. 


3077. BeELLows AND Buiast Encrnes, WE. Gedge, Wellington-street, 
Strand. — A communication Jrom A, F. Soviewl, Paris. — Dated 8th 
September, 1874. 

This invention comprises, First, a method of construction of the bellows 
or blast engine which permits the use of wood or of metal, the ordinary 
leather being suppressed ; Secondly, in a mode of packing with leather 
and india-rubber ; Thirdly, in the application of a cranked driving shaft 
to obtain continuous current of air, 

3078. Cemenreo Lirnouraraic Stones, W. EB. Gedye, Wellington-street, 
Strand.—A communication from A. M, Mayour, Paris.— Dated 8th 
September, 1874. 

This invention consists in multiplying lithographic stones by sawing 
them in their thickness, and giving to the thin stones thus produced any 
desired thickness by the application of a cement compressed and moulded 
directly on the stone, this cement, by freason of its composition and 
affinity with the stone, assimilating therewith. Amongst the advantages 
set forth are that breakage of the stones will be less frequent, and that 
they may be used much longer. 

8079. GatTneriInGc on Frintinc ArracuMENTS FOR SEWING MACHINEs, 
J. Massiv, Glasgor.—A commenication from J. FP. Kellogg, Oshawa, 
Ontario.—Dated 8th September, 1874. 

This invention consists in the peculiar construction of the base plate 
(attachable to the sewing machine) having a raised portion to admit the 
cloth thereunder, and te adapt the device for gathering at various dis- 
tances from the edge of the cloth, the plate having a projecting arm to 
underlie the feed-bar for compressing cloth of various thicknesses by a 
flexible spring attachment. The feed-bar operating on the upper surface 
of the cloth and above the base plate te bring the gatherings or frillings 
towards the needle, The adaptation to the feed-bar of a spiral spring and 
lev whereby which, when depressed by the needle-bar, the feed-bar is 
pressed forward by the tension of the spring, and drawn rearward by the 
lever to feed the gathers when the needle is ascending. The application 
to the feed-bar of a screw adjusting device, by which the extent of motion 
is regulated te govern the fulness of the frillings, and the application to 
the base-plate of an adjustable guide having spring bars to seize two 
layers of cloth, and with shoulders thereon to keep the inner edges in 
line with the feed-bar ; the tendency of the cloth is thus made inwardly, 
the shoulders causing it to pass straight to the needle. 

83080. Tivtin: Lanp, J. Hoard and BE. T. Boussield, Bedford, Dated 8th 
September, 187 

The object of the present invention is to increase the efficiency and im- 
prove the construction of that class of implements for tilling lind which 
have tines fitted to a frame and supported upon travelling wheels. 

8081. Tuckinc Arracuments ror Sewinc Macutnes, J. Massie, Glaagor. 

A communication Jrow J, FB. Kellogg, Oshawa, Onturio.—Dated 8th 
September, 1874. 

This invention consists in the peculiar construction of bed piece attach- 
able to the plate of the sewing machine, and having two upward bent 
arms, the longer one having a groove in which wor im adjustable 
gauge, and the other carrying the g: -rod, the bent end of which slides 
inside the tuck folds. The applicat of a spring bar pivoted to the 
long arm of the bed-plate for smoothing down the cloth while being 
tucked, its pressure giving the cloth a tendency towards the outside 
gauge to be fed straight to the needle, The attachment and method of 
adjusting the outside gauge to and wpon the bed-plate by a bevelled race 
block and thumbscrew, The application to the tucking attachment of a 
spring arm carrying an elastic pad for marking the cloth, the arm being 
pivoted at one end to ears in the base-plate and operated by the needle- 
bar, and the application to the short arm of the base-plate, of a gauge-rod 
sliding within the tuck folds for preventing the work from drawing off 
the gauge. 

3082. Rorany Stram Excine anp Pune, W. Cooper, Southampton. 
Dated Sth September, 174. 

This engine, applicable also as a pump, consists of a drum or cylinder 
having thereon a central shaft or axis, upon which is keyed a rotary dise 
having upon it a scroll, This seroll is recessed; at and in such recess is a 
hollow packing piece or cod piece, having within it a spiral or other 
spring, whose object is to keep the packing piece close up te the inner 
periphery of the drum during the travel or rotation of the dise. Steam, 
upon being admitted by the valve, pressing upon the enlarged end of the 
scroll, forces round the disc, the steam being used expansively for about 
half the travel of the dise. The curve or taper of the scroll gradually 
closes the valve until the scroll has passed the exhaust, when by the con- 
formation of the end of the scroll and that of the upper part of the valve, 
steam is again admitted to renew the rotary motion. The valve is 
entirely independent of any m tical arrangement being kept up to its 
place by steam alone, which pressure can be adjusted by a cock on a small 
drain pipe ; the whole number of working parts is thus reduced to two, 
namely, the seroll disc, piston, and the valve. 

8085. Coxe, W. Penrose cand W. F. Richards, Siransea.- Dated 8th Sep- 
tember, WTA. 

This invention relates to the production of coke, and consists in the 
mixing or incorporating of anthracite or stone coal, or free burning steam 
coal, or coal known as Staffordshire slack, or other non-coking coals with 
bituminous coal, or any other coal capable of making coke, with pitch or 
tar, or with any form of tar or bitumen, mineral oils containing bitumen, 
petroleum, or any of the waste products of petroleum, such coal or cx 
being in a state of division. The mixture thus produced is to be placed 
in any well-known form of oven or retort commonly used for coking, 
and the surface is then to be covered with a layer of bituminous coal or 
other bituminous matter. In carrying out this invention the inventors 
cause the coals to be disintegrated, or ground, by any well-known disin- 
tegrator, such, for example, as that known as “Carr's disintegrator,” 
and to such disintegrated coals or mixtures of the same—by preference in 
a moist condition—they add one or more of the above-named ingredients, 
viz., pitch tar, or any form of tar, bitumen, or mineral oils containing 
bitumen, petroleum, or any of the waste products of petroleum, and they 
cause the same to be thoroughly mixed. When such mixture or incorpo- 
ration has been effected, either by means of a disintegrator or pug-mill, 
or other incorporating apparatus, the minerals thus mixed are to be intro- 
duced into a convenient retort or any of the well-known forms of coking 
ovens for the purpose of being converted into coke, and when placed in 
such oven or retort are to be covered with a layer of bituminous coal or 
matter, bituminous coal being preferred. The proportions in which the 
coals or mixtures of the same are to be employed, together with one or 
more of the before-mentioned materials, will vary according to the quality 
of the coal or coals and the nature of the bituminous matter employed. 
They have found that good results may be obtaingl by employing from 
about sixty parts by weight of anthracite or stone coal of average good 
quality to about thirty-four parts by weight of bituminous or coking coal, 
and to about six parts by weight of pitch or ordinary coal tar. The layer 
of bituminous coal employed may vary from about 4in. to 6in. in depth, 
but, as we have before mentioned, these proportions and layers may be 






























































































A, M. Clark, Chancery-lane, London. — A communication 
Srom B. Granier, Paris.—Dated 8th September, 1874 

The invention relates to burners for lamps using gaseous or liquid fuel, 
and consists mainly in surrounding the flame with a tube or case having 
slits or openings for the admission of air, the object being to produce a 
flame within the case for heating the vapours, which will rise to the to 
and produce a second flame in contact with the atmosphere which will 
be unaffected by air currents, smokeless, and need no chimney. 

3087. Extraction aND TREATMENT OF SuLpuuR, J. P. Wilkes, Trinity- 
aquare, and A, Aunier, Ladbroke Grove-road, Notting-hill, London.— 
Dated 9th September, 1874. 

The said invention relates to the extraction and treatment of sulphur, 
and consists chiefly, First, in passing steam or other vapours or gases 
containing oxygen and hydrogen, or either of them, through a retort or 
receptacle which contains the ores or other substances to be treated, the 
said substances being heated by the steam, vapours, or gases introduced, 
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or by the application of heat directly to the retort. Secondly, in the 
combustion or heating of the sulphuretted hydrogen generated by said 
process in combination with air or vapours, gases, or substances yielding 
oxygen to produce sulphurous acid. Thirdly, the employment of the 
, sulphurous acid thus or otherwise produced, or vapours, gases, or sub- 
stances yielding oxygen in a closed chamber or vessel containing sulphu- 
retted hydrogen, by which means the sulphurous acid or the sulphuretted 
hydrogen, or both, are decomposed, and the sulphur precipitated, 
Fourthly, in the treatment as above stated of sulphurous acid or sulphur 
fumes however generated. Fifthly, in the treatment of sulphuretted 
hydrogen with nitrous compounds of oxygen by passing the same into a 
chamber containing a vessel or vessels or trays on which the nitrous com- 
nounds are placed for the purpose ef decomposing the sulphuretted 
a ate and depositing the sulphur. Sixthly, in the novel construction 
and arrangement of the apparatus employed in the carrying out the said 
process. 
3095. Rerorrs, J. Rowhottom, Halifax.—Dated 9th September, 1874. 

This relates, First, to mouthpieces and doors of retorts. Secondly, to 
mechanical means and apparatus for charging and discharging the fuel 
and removing the coke by the same apparatus ; and, Thirdly to means of 
cooling and carrying away the coke by an endless creeper. 





THE METEOROLOGICAL Socrety.— The usual monthly meeting of 
this society was held on Wednesday, the 17th inst., at the Institu- 
tion of Civil Engineers, Dr. R. J. Mann, president, in the chair. 
Henry J. H. de Ucimes and M. Harold Tarry, secretary of the 
French Meteorological Society, were balloted for and duly elected 
fellows of the society. The following communications were read : 

“On the Climate of Patras, Greece, during 1873,” by the Rev. 
Herbert A. Boys. This year was remarkable for sudden fluctuations 
and great ranges of temperature; the rainfall, amounting to 
26'1din., was about the average, but the number of wet days—for 
that place-—was great. The summer months, however, were very 
dry, there being only five days in June, none in July, and one in 
August, on which rain fell. There was a period of 68 days, from 
June 24th to August 30tn, without any rain whatever. ‘On 
Ozone,” by Francis E. Tevernlow, F.M.S. This — gives an 
account of nearly all that is known of this remarkable substance. 
An interesting discussion followed the reading of the paper, 
bearing chiefly upon the amount of oxygen in the air at various 
health resorts. ‘‘ On the Annual Means of Thirteen Years’ Obser- 
vations at London,” by Richard Strachan, F.M.S. The author 
having already read a series of papers on the different seasons, now 
gives a summary of the results for the thirteen years. The mean 
annual value for pressure from observations made at 9 a.m. is 
29-958in.; the mean temperature of the air at the same hour, 49°6; 
the annual amount of rain, 24°2in.; the number of rainy days, 165; 
the resultant direction of the wind, 8. 84 deg. W. and its force 
0°95. The author concludes as follows :—On the whole it seems 
that excess of pressure accompanies deficiency of rainfall, slow 
translation of the air from the north of west, and fair weather; 
deticiency of pressure accompanies excess of rainfall, rapid transla- 
tion of air from the south of west, and foul weather. If 
meteorological science could give prescience of the annual value of 
any one of the elements, the others could be predicted with 
considerable accuracy. 

THE CIVIL AND MECHANICAL ENGINEERS’ SocietTy.—Mr. R. M. 
Bancroft, of the Engineers’ Staff, Great Northern Railway, read a 
paper on the above subject at the last meeting of the Civil and 
Mechanical Engineers’ Society, 7, Westminster-chambers, Victoria- 
street. Mr. Bancroft, the vice-president of the society, stated that 
the tallest chimney in the world is the well-known ‘* Townsend’s 
chimney,” Port Dundas, Glasgow. It was built by Mr. Robert 
Corbett, of Duke-street, Glasgow, for Mr. Joseph Townsend, of 
Crawford-street Chemical Works. The total height from founda- 
tion to top of coping is 468ft., and from ground line to summit 
{54ft.; the outside diameter at foundation being 50ft., at ground 
surface 32ft., and at top of coping 12ft. 8in. The number of bricks 
used in the erection were as follows :—Common bricks in chimney, 
1,142,532; composition and fire bricks for inside cone, 157,468 ; 
common bricks for flues, &c., 100,000; total 1,400,000. The weight 
of bricks at 5 tons per thousand is equal to 7000 tons. When 
within 5ft. of completion the chimney was struck by a gale from 
the north-east, which caused it to sway 7ft. 9in. off the perpendi- 
cular, and it stood several feet less in height than before it swayed. 
‘lo bring back the shaft to its true vertical position, ‘‘ sawing back” 
had to be resorted to, which was performed by Mr. Townsend’s 
own men, ten working in relays, four at a time sawing, and two 
pouring water on the saws. This work was done from the inside 
on the original scaffolding, which had not been removed. Holes were 
first punched through the sides to admit the saws, which were 
wrought alternately in each direction at the same joint on the side 
opposite the iaclination, so that the chimney was brought back in 
a slightly oscillating manner. This was done at twelve different 
heights, and the men discovered when they were gaining by the 
saws getting tightened with the superincumbent weight. For many 
days after the chimney was finished Mr. Townsend invited the 
public to go to the top. Thousands availed themselves of the 
opportunity, two persons going at a time on a small platform, with 
cross bar in centre to hold on with the hands. There were always 
four persons at the top and two going up; when they arrived two 
came down to make room for the next pair. A goodly number of 
ladies went up, and being at the time when crinoline was much 
worn, they had to doff them before being permitted to ascend. As 
many as two hundred persons were sometimes waiting, so great 
was the rage to mount the monster /um (Scotch for chimney). It 
is a masterpiece of chimney building, of which both builder and 
owner may justly feel proud, 

Tue Tay Bripce.—We learn from the last report of Mr. Bruch, 
the engineer of the Tay Bridge, that at the south side of the river 
the land abutment and twelve piers are completed, having the per- 
manent girders placed thereon, and on five spans of these the timber 
platform is laid and the hand-rail erected. Three piers are being 
carried up, with their girders, and are within 12ft. of the required 
height. In the centre of the river five piers are up to their full 
height, and have permanent girders placed in position. Three 
piers are ready for the iron bases and columns, and one pier is built 
up to low-water level. One caisson is sunk to its full depth, and 
concreted ; and three caissons are sunk to an average depth of 24ft. 
At the north side of the river the land abutment and nine piers 
are completed, having also the permanent girders and timber 
platform placed in position. Cylinders for the bases of nine 
piers are sunk to an average depth of I4ft. and nearly 
ready for the concrete and columns. The new contractors, 
after making a_ satisfactory start, found themselves very 
much hampered for want of room for their erections on 
shore, and also of the proper quantity and description of 
plant. These wants they are energetically supplying. They have 
made an arrangement with the proprietor of the ground at the 
south side, by which they are enabled to enlarge the jetty, erect a 
large staging on which are to be fitted the longest girders, and 
increase the number and size of the bases on which the large 
caissons for wide spans are to be erected. They are also getting 
built and fitted two large pontoons, capable of floating out 150 tons 
in bad weather, with two sets of malleable iron girders, and sets of 
hydraulic rams for the same ; two pump-barges, with steam-engine 

and four tanks for each; a ole: barge, capable of lifting 12 
tons; a floating steam crane, with long jib for setting 
columns; and six ordinary barges. A steam launch, capable 
of taking on and off the workmen in bad weather, is 
in course of construction, and arrangements are being made 
for getting another tug-steamer. A good portion of this plant 
is already provided, and it is expected that the whole be 
at work before June. The winter months of this half-year have 
been exceptionally bad for a work of this description ; so much so, 
that, for fully three months no work could be done outside the 
jetties; but although the river was covered for days together with 
quantities of thick ice, the piers suffered not the slighest damage. 

large amount of material in bases and columns has been prepared, 
which will facilitate matters when good weather comes. It may 
also be stated that ample arrangements have been made for 
carrying out the most difficult parts of the work still to be done, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


RATHER more activity is just now observable at the iron works in 
South Staffordshire than was noted during the earlier part of last 
week, This arises not so much from a greater number of orders 
having been received, as from the desire todo in a few turns what 
under ordinary circumstances should be done in several. The new 
demand keeps very quiet, and the orders that are being given out 
represent only very small quantities. 

The event of most importance that has happened this week in 
connection with the finished iron trade of either this district or 
other districts, was a meeting on Tuesday afternoon at the West- 
minster Palace Hotel, London. The meeting consisted of repre- 
sentative ironmasters, who had been called together to consider the 
notice given by the Cleveland ironmasters to terminate, so far as 
the latter were concerned, the agreement between ironmasters 
and ironworkers for regulating wages upon what is now so well 
known as the Derby scale. I need not further refer to that scale 
than to remind my readers that it embraces a maximum of 12s. bid, 
and a minimum of %s, 6d. per ton for puddler’s wages. Nine and 
sixpence will no doubt be the price which the ironmasters will have 
to pay throughout the ensuing qurarter—the result of the revision 
of selling prices, which will occur early in April. The present 
wages for puddling are 4s, Od. per ton. I have no authoritative 
information of what took place in London than that it was deter- 
mined to summon a meeting of the parties to the Derby arrange- 
ment, to be held in London on the 4th of May. However, from 
what I know of the views of ironmasters both in this district and 
in the North of England, I think it may be safely assumed that 
opinions were expressed not altogether antagonistic to the continu- 
ance of an arrangement for regulating wages somewhat after the 
fashion of that now in vogue. Doubtless, the system of regulating 
wages by prices is unscientific and commercially illogical; but it 
furnishes a rough-and-ready method of arriving at a basis—than 
which it is not easy to arrive at a better. 

These views, I feel sure, were concurred in when the represen- 
tative ironmasters met at the Westminster Palace Hotel. And I 
believe there was a tolerable agreement of opinion that if a start- 
ing point for fixing wages by prices, which would work less to the 
advantage of ironmasters in the North of England, in particular, 
than the scale is working, and which makes the minimum so high 
as 9s, 6d.—when, in all probability, the ironmasters in 
Wales, with whom, as to the bulk of their work, the Northern 
masters compete—then that the ironmasters would consent to 
renew an arrangement somewhat like that which will come to an 
end at the close of June. Let me distinctly repeat that Iam not 
reporting from personal knowledge, or as the result of corre- 
= what took place at the London meeting, which was 
altogether private. The question is a very important one to the 
whole finished iron industry of the country; it isin every way to 
to be desired that it will be adjusted without any resort to 
disastrous proceedings on the part of either the men or the masters. 
Nor do I think that any such issue will come about. I believe 
that, after mutual consultation, the respective sides will see their 
way to an agreement. Towards arriving at this conclusion they 
will have been assisted by the abundance of labour in the mills 
and forges at the present time as compared with the demand. 

What may be the prices of finished iron in the ensuing quarter 
is still the subject of much debate, Perhaps a little less uncer- 
tainty may prevail after the meeting of the coalmasters, which has 
been summoned for to-morrow, Thursday, in Birmingham. Several 
coalmasters met last Thursday afternoon, but the meeting was of 
an informal character, and the only result arrived at was, that the 
meeting I have mentioned should be called. I cannot venture to 
predict what the decision will be. Statements have been made, 
with some show of authority, to the effect that there will be no 
alteration, seeing that the demand is still so considerable for best 
coal to supply the necessities of those consumers who are incon- 
veni 1 by the continuance of the South Wales lock-out. But 
I am not prepared to fully endorse this view. 

The iron trade is in need of great relief, and there are influential 
coalmasters who feel this very forcibly. No relief of much avail 
can come unless coal should be reduced. Whether lower prices 
are to be obtained by dropping miners’ wages, or by lengthening 
their hours, is another matter. I have no doubt whatever that if 
mineowners could prevail upon the miners to begin to work longer 
hours in the ensuing quarter, cheaper rates would be a fact. 

Mr. Rupert A. Kettle has done great service to the whole of the 
industrial community of this country by the boldness with which, 
in his award in the Northumberland Coal Trade Arbitration, he 
showed up the short time movement in its true aspect—that of 
being opposed to the interests alike of employers and workmen. 
Mr. Kettle’s sentiments will gradually permeate and influence all 
the varied classes of artisans; but first of all the miners will be 
influenced by it. Most eagerly is it hoped by employers in this 
district, who are so largely affected by the price of me and even 
more earnestly is it hoped by the colliery owners themselves, that 
the colliers of South Staffordshire may be amongst the foremost to 
act upon the information which Mr, Kettle’s inquiries have brought 





out. 

The half-yearly meeting of the Birmingham Gaslight and Coke 
Company was held on the 18th instant, at the offices of the com- 
pany at Birmingham; Mr. J. T, Collins in the chair, A report 
was presented and adopted showing a net profit, which, added to 
the balance of £552 13s. S5d., amounted to £17,852 13s. 7d. This 
amount allowed the declaration of a dividend which, giving credit 
for the interim dividend declared six months ago, equalled the 
maximum dividend for the year of 9 per cent. on the A and B 
shares, and 7} per cent. on the new ordinary shares, while a balance 
of £2864 13s. 7d. was left to be carried forward, 

There is no appreciable change in the state of the Birmingham 
and district trades. The business of the quarter now drawing to 
a close will bear comparison with the same period ef 1874; it ex- 
hibits an improvement. 

Two years ago certain of the Walsall journeymen padlock- 
makers started a co-operative works with a capital of £80, where 
they made locks which could be produced at less outlay of capital 
than is necessary for the production of stock locks, in which so 
much money has to be expended in the purchase of timber, and the 
like. Upon the first year they lost £25, but this year they have 
not only made up the loss, but have realised a gross profit of 50 
per cent. And they are about to build anewfactory. The figures 
show that the sales during the past year had amounted to 
£1204 12s, 2\d.; that the value of the stock-in-trade was £523 4s. 8d.; 
and that the liabilities were £324 2s, 2}d.; so that after paying 
£1 3s, 6d., interest on borrowed money, setting aside £7 5s, 114d. 
for depreciation of plant, &c., and carrying £15 9s, 2d. to the 
contingent and provident fund, about 20 per cent. remained to the 
shareholders, in addition to £31 10s, 3d. to be divided as a bonus 
among the workmen—thirty-six in number—leaving a balance of 
£4 3s. 3d. to be carried forward. Witha view to a more efficient 
carrying on of the undertaking, the shareholders have agreed to 
allow the interest accruing to them on account of shares to be 
added to the reserve fund until the latter shall amount to £500, 
and the workmen have to do the same with their bonuses, 
the money so added to the fund to be applied to the creation of 
new shares. 

Gun-making upon a small scale is being carried on in Birming- 
ham by co-operatives. The men have been so far successful in the 
year that they are able to declare 6 per cent. on fully paid-up 
shares, and to distribute 2 per cent. ‘‘as a bonus to labour.” 

Messrs. John Russell and Co., of the Alma Tube Works, the 
Pleck, Walsall, have just completed the purchase of the Wed- 
nesbury Tube Works and the Holyhead-road Tube Works, Wed 
nesbury, the property of Messrs, Brown and Co,, and will forthwith 








transfer the Wednesbury branch of this business from the old 
works at Church Hill, which are to be given up, to the newly- 
acquired properties. 

The South Staffordshire Mill and Forge Managers’ Association 
have held their ninth annual meeting in Wolverhampton, The 
report showed considerable progress in efficiency and in numbers, 
and a good programme for the next year was sketched, alike as to 
papers to be read and visits to be paid to other districts, 

The Secretary of State has determined that examinations for 
mines managers’ certificates of competency, under the Mines Kegu- 
lation Act of 1872, shall be held annually in each mining district. 
Such examination in the South Staffordshire and Worcestershire 
district is fixed for January, 1876. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


A VERY unsettled feeling continues, and so far as appearances go, 
is likely to continue in the iron trade of this district until after the 
quarterly meetings, which are now near at hand. Although there 
was a good attendance at the Manchester weekly meeting on 
Tuesday, no sales of any importance were made, as buyers seemed 
to expect greater concessions than makers are prepared to give. 
Indeed, Middlesbrough iron in this market has been tolerably 
firm, owing to the fact probably that a few spring shipping orders 
for the Continent have been coming to hand, and makers’ quota 
tions for delivery in the Manchester district have remained at 
about 67s. 6d. to 67s, Sd. for foundry, and about 64s. to 65s. per 
ton for forge qualities. These, however, in the absence of business, 
can only be regarded as nominal, as it is only in a few outside lots 
in merchants’ hands which have been offering at lower prices that 
any transactions worth mentioning are reported. In finished iron 
there has also been little or nothing doing, and although prices 
are nominally unchanged they are practically weaker, as good 
specifications can readily be placed at a reduction of 2s. Gd. per 
ton on list rates. The forges in this district are just moderately 
employed, but amongst founders, engineers, and machinists, there 
are general complaints of a slackness in trade. 

The iron works generally close this -Thursday—evening for the 
holidays, and in many cases will not reopen until the middle of 
next week, 

There appears to be little prospect of the protracted strike 
amongst one section of the employés at Messrs. Sharp, Stuart, and 
Company’s locomotive works, Manchester, to which I have pre 
viously alluded, being brought to a close. The men, who have dis- 
regarded all the recommendations of the local district of the Amal- 
gamated Society: of Engineers to return to work, maintain a 
very determined attitude and are being liberally supported by sub- 
scriptions. Messrs, Sharp, Stuart, and Company, are also firm in 
maintaining the position which they have taken up. 

In the coal trade, so far as the Manchester market is concerned 
there is stilla very tirm tone in all the better classes of fuel. For house 
coal a good demand is kept up, good steam fuel and burgy are 
in very fair request, and best slack is now being largely bought by 
brickmakers, whose season has set in, but the poorer sorts of engine 
fuel and slack are dull, and do not maintain their price. The 
average pit prices in the immediate neighbourhood of Manchester 
are about as under:—Best house coal, 15s.; seconds, 12s. to 13s.; 
furnace coal and brisk-making coal, 11s. to 12s.; best burgy, 7s. 6d. 
to 8s.; best slack, 5s. Gd. to 6s.; common slack from 4s. 6d., and 
fine slack, 4s. per ton. In the large coal-producing districts of 
West Lancashire, however, there is no particular amount of 
activity, except that best round coal is not at all difficult 
to sell, and prices asa rule are weaker, a small reduction 
having during the past week been made towards Liverpool 
way. Large purchasers now find that they have not much 
difticulty in obtaining concessions, and there is an expecta- 
tion amongst consumers that a general reduction will before long 
be made. From what I have heard, however, although colliery 
proprietors can see before them the necessity of some such step, 
they have no intention of giving way to any very material extent; 
and in the Manchester market the attitude of the leading firms, 
who are generally well sold, «oes not indicate any movement at all, 
at least for the present. 

The shipping trade is dull, and there is no doubt that a termina- 
tion of the South Wales lock-out would very soon bring down 
prices in the Liverpool market. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


In the condition of the iron trade of the North of England there 

is this week little or no change to report. On Tuesday the attend 
ance on ‘Change at Middlesbrough was fully up to the average, but 
still there is only a limited amount of business done, Some surprise 
is felt that pig iron should so steadily maintain its value in the 
face of so many adverse local circumstances, and especially consider- 
ing the falling off in the demand by the local mills and forges, 
which, when in full work, usually absorb about a full half of all 
the pig iron produced in the North. It is, however, increasingly 
evident that the pig iron trade of Cleveland is less and less depen 
dent upon local sources of consumption, and that this branch of 
our staple industry has no necessary correlation with the local 
works that carry on the more advanced stages of manufacture. 
Cleveland pig iron is now much more extensively used than 
formerly in Scotland, Staffordshire, Yorkshire (West and East 
Riding), and the southern counties, where engineering works, 
forges, and foundries are carried on, and it is chiefly to these 
sources of demand that the continued prosperity of the pig iron 
trade of this district is due. 
Mr. Rupert Kettle’s award, in reference to the Sd. per ton reduc 
tion claimed in the wages of the ironstone miners of Cleveland, 
has not yet reached the hands of the trade. It is now, however, 
expected by every post, and if I cannot give its effect this week I 
will certainly be able to do so next week. If the full 3d. per ton 
reduction is allowed, it would make a difference of about Is. per 
ton in the cost of producing pig iron in Cleveland, the usual 
allowance being three and a-half tons of iron ore for a ton of pig. 
It is not, however, expected that Mr. Kettle will award the full 
amount of the reduction claimed, seeing that it would mean a 
return to the wages paid in 1871, before the advance of prices that 
prevailed over the last three years had actually begun. 

A serious strike was threatened this week at the works of the 
Britannia Iron Company, Middlesbrough. The company had some 
time ago taken steps to prevent the practice of ** bleeding,” and 
fourteen days since they gave notice to their men that they would 
be paid off if the practice was not discontinued. The puddlers up 
to Saturday last were obstinate in their refusal to desist from the 
practice of ‘* bleeding,” but on Monday they had apparently taken 
a second thought, and agreed to the resumption it work on the 
conditions laid down by their employers. This system of bleeding 
is generally pursued, to the detriment of employers, in the North 
of England, and the puddlers justify the practice on the ground 
that the iron they get to puddle is of irregular quality and 
uncertain working. Seeing, however, that the practice is so ex- 
tremely wasteful, it is probable that before long, simultaneous and 
concentrated action will be taken by the trade to put it down. 

The disastrous dispute which has thrown idle for weeks _ two 
of the most important chemical works on the Tyne, is likely at 
last to be settled in an amicable manner. Arbitration has been 
agreed to by mutual consent, the employers appointing Mr. William 
Pattinson and Mr. I. L. Bell, while the men have selected Mr. Lloyd 
Jones and Mr. John Burnett as their arbitrators. Meanwhile the 
men have agreed to resume work pending the result of the arbi- 
tration. 

No further progress has yet been made with the settlement of 
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miners. Mr. Russell Gurney declined in the first instance to act 
as umpire, and after his refusal, Mr, Macnamara, one of the 
railway commissioners, was applied to. That gentleman, however, 
has written to say that it would be tocomgutliile with his functions 
on the railway commission that he should accept the position of 
umpire in the Durham coal trade, and hence the question of the 
appointment of an umpire still remains to be decided. It is now 
feared that it will be impossible to make a commencement with 
the arbitration proceedings before the 15th of April. 

Practically, the finished iron trade remains in statu quo. There 
is no alteration of prices, and the orders coming into the district 
are very inadequate to keep the works fully employed. 

The strike of 1200 men and boys at Monkwearmouth colliery 
still continues, but as they have been shown the cold shoulder by 
their own union on the ground that the strike was unconstitutional, 
it is considered extremely probable that the men will soon be glad 
to return to work on such terms as it may please their employers 
to dictate. 

I have good reason to know that Mr. I. L. Bell will in all proba- 
bility read a paper or deliver an address on the subject of his expe- 
riences of the iron trade of America, at the meeting of the Iron 
and Steel Institute, in May next. 

A scheme for the adjustment of ironworkers’ wages, put forward 
by Mr. Balmingham, managing director, and Mr, Wilson, the 
secretary of the Darlington Ironworks, is at present under the 
consideration of the North of England iron trades. On the face of 
it the scheme appears to be extremely feasible, aiming as it does 
at regulating the wages of finished ironworkers on the ascertained 
profits of the manufacturer; but as the authors of the scheme 
rightly anticipate, it is not by any means certain that the data 
necessary to enable the cost of production and the consequent 
profit on manufacture to be ascertained, will'be given up by the 
coalowners and pig-iron makers. Could this be done, however, 
there is no doubt that the scheme is in all other respects fair, 
equitable, and self-acting. 

There is no change to report in the coal trade. Coke is firm at 
16s. to 17s, per ton, and manufacturing coals are variously quoted 
at 4s. to 8s. per ton. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tue Glasgow warrant market has continued flat throughout the 
week, and prices have been on the decline. On Friday the market 
was dull, with a small business at 72s. 3d. and 72s. Business was 
very flat on Tuesday on account of some of the principal makers 
having announced a further decrease. About 3000 tons of warrants 
changed hands at 72s. cash, Little change has taken place in the 
quantity of stores in hand. 

The past week has witnessed another voluntary reduction in the 
prices of a number of the principal makers’ brands, and as those 
who have reduced their prices generally lead the market the reduc- 
tion is virtually one all over, The quotations are as follows : —Gart- 
sherrie, No. 1, 82s. Gd.; No. 3, 76s.; Coltness, No. 1, 86s.; No. 3, 
74s.; Summerlee, No. 1, 85s.; No. 3, 74s.; Langloan, No. 1, 84s.; 
No, 3, 73s.; Govan, No. 1, 74s.; No. 3, 72s.; Calder, No. 1, 85s.; 
No. 3, 74s.; Shotts, No. 1, 86s.; No. 3, 76s.; Carnbroe, No. 1, 
80s.; No. 3, 72s.; Monkland, No. 1, 74s.; No. 3, 728.3; Clyde, 
No. 1, 75s.; No. 3, 7. Glengarnock, No. 1, 82s,; No. 3, 73s.; 
Eglinton, No. 1, 73s No. 3, 69s.; Dalmellington, No. 1, 72s.; 
No. 3, 70s.; Kinneil, No. 1, 80s.; No. 3, 72s.; Carron, No. 1, 75s.; 
No. 3, 72s. Od. 

There has been a considerable decrease in the shipments of pig 
iron for the week as compared with those of the corresponding 
week of 1874. The imports of Middlesbrough pigs at Grange- 
mouth for the week were 2530 tons, showing a decrease of 1545 as 
compared with those of the corresponding week last year. In only 
a very few weeks since Christmas have these imports shown a 
difference unfavourable to the present year, and so far there is a 
total increase over 1874 of 7638 tons, 

There has been «a marked increase in the foreign shipments of 
coals from the Clyde, but no perceptible relief has thereby been 
obtained to a greatly over-stocked market. The prices are sub- 
stantially the same as those given in my last communication, and 
they are understood to be but barely remunerative. Indeed, the 
coalmasters just now are talking about the necessity of making a 
still further reduction in the miners’ wages, and unless things 
should soon take a more favourable turn, there is a strong proba- 
bility that such a step will be resorted to. The recent fall in prices 
in the eastern mining districts has had no improving effect upon 
the demand, which is exceedingly dull all over the various districts. 
There is a fair shipping trade for the season of the year, but other- 
wise the prospect is about as gloomy as could well be imagined. 
Where full time is worked, stocks are daily accumulating at the 
collieries. 

The miners in the West are very ill prepared for offering resist- 
ance to adownward movement of wages. They have only partially 
recovered from the disastrous and prolonged strikes of last year, 
and the number of men in union is very small as compared with 
what it was a year ago. Great efforts are being made to recruit 
the unions, but the success in most districts has been small. In 
some places the delegates who attended to address the men were 
not able to get audiences together, and the great majority of the 
men appear perfectly callous on the subject. The request of the 
Fife and Clackmannan miners’ board, that the employers would 
meet a deputation of their number in conference with regard to the 
proposed reduction of 20 per cent., has at length been complied 
with, the masters being apparently convinced that their case is a 
good one. In complying with the request, however, the employers 
gave the representatives of the workmen distinctly to understand 
that they could hold out no hopes of a concession. It is believed, 
therefore, that the conference, which was held at Burntisland on 
Tuesday, will have no effect in altering their determination. The 
reduction comes into force on Monday. 

The building trade in Glasgow has been very busy during the 
winter, and just now so many houses are being built that it is 
difficult to obtain a sufficient number of workmen. Masons are 
obtaining very high wages, and at a mass meeting of joiners held 
the other evening, it was resolved that a demand should be made 
for an extra halfpenny an hour after the 15th June, apy | the 
wages up to 84d. per hour. Among the large works now being 
erected are new rolling mills in the east-end of the city. 

A serious stoppage of work has occurred in the principal ship- 
building yards of the town of Dumbarton, Some time ago, what 
are called the ‘* holders-up” struck work, as well as a number of 
the blacksmiths. Riveters and carpenters have been thrown idle 
in consequence, and I hear that the employers have been con- 
sidering whether they should agree upon a general lock-out in 
order to bring the men on strike back to work. The blacksmiths 
of Messrs. M‘Millan’s yard have returned to work on the masters’ 
terms. Messrs. William Denny Brothers have made a reduction 
of a halfpenny per hour in the wages of their riveters, and Messrs. 
Denny and Co., engineers, have reduced their platelayers and 
jobbers from 1s, to 2s. per week, and their boiler-makers and 
caulkers a halfpenny per hour. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Business, as a whole, does not grow appreciably brisker than it 
has been anytime these three months, there being no improvement 
whatever in the inquiry for merchant iron, and very little ameliora- 
tion of the condition in which the principla manufacturing 
industries have been during that period. Such of the Bessemer 
steel rail mills as have recently been mentioned as having secured 
orders of sufficient magnitude to find them plenty of work are still 
so engaged, and are understood to be reaping some little farther 
advantage by reason of the diversion of orders from South Wales, 
Thecompetition of the Barrow and German makers is, however, still 


| 
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very close, and frequently results in the worsting of the Sheffield 
manufacturers, Thelower price of fuel andreductionsin wages have 
nevertheless, been of great service to the local manufacturers, an 
will redound to their greater advantage as soon as the foreign 
markets begin to shake off the gy which at present charac- 
terises them. Hematite pig iron is held at about the following 
wrices : Maryport hematite, No. 3, 90s. at the works; No. 4, 87s.; 
Yo. 5, M and W, 87s. per ton. Bessemer No. 1, 92s. 6d.; No. 
2, 90s.; and No, 3, 87s. 6d.; all less 24 per cent. for prompt cash. 


| Millom figures are these : ‘‘ Bessemer ” No. 1, 90s.; No. 2, 87s. 6d.; 


and No. 3, 85s.; ordinary No. 3, 85s.; No. 4, 84s.; No. 5, 90s.; 
mottled, 95s.; and white 90s. per ton, on four months’ terms. 

There is plenty of work in the armour plate departments of the 
two leading Sheffield establishments on account of the home and 
various foreign Governments. A steady production is also going on 
in the boiler and ship plate mills, much of the latter work being on 
account of Clyde, Mersey and Humber firms. The Clyde ship- 
builders, indeed, are very good customers for Sheffield steel plates. 
No particular alteration has taken place in the cast steel, file, saw 
or edgetool branches since last reported upon, quietude being the 
general order of the day, except in the last instance, that trade 
being very well engaged in almost every department. j 

On Saturday afternoon a conference of delegates representing the 
malleable iron and steel workers in various parts of the kingdom 
was held at Sheffield under the chairmanship of Mr. Aucott, 
president of the National Amalgamated Association of Iron and 
Steel Workers. Mr. Cullen, of Sunderland, and Mr. John Kane, 
of Darlington, were also present. From the reports. given in by 
the different district representatives it appeared that there is con- 
siderable difficulty in finding employment for all the men engaged 
in the steel department, and that much ground for complaint 
exists as to the manner and amount of their remuneration. The 
men are chiefly engaged and paid by ‘‘ contractors” who, in turn, 
agree with the proprietors of the various works to execute the 
work at so much per ton. The men were, therefore, not paid 
according to tonnage or in any other usual manner, and their 
wages are not, it was believed, known in many instances to their 
actual masters, It was consequently resolved that the contracting 
system being a grievance, every effort should be made to get it 
abolished, especially as it had a tendency to afford employment to 
men who had no experience of the work. A mass meeting of the 
men was held in the evening. 

The two secretaries, Messrs. John Normansell and Philip Casey, 
of the South Yorkshire Miners’ Association, have issued a circular 
to the members of their association relative to the reduction in 
wages which has been agreed upon to take effect on and after the 
second pay day in April. The circular, after alluding to some of 
the facts of the matter, states that the reduction was inevitable, 
and that they, therefore, expect to hear no grumbling about it. 
They also hope that, ‘for the credit of the association and the 
well-being of its members,” not a single colliery, either in South 
Yorkshire or Derbyshire, will rebel in any way against the settle- 
ment. They further explain that where the employers now add 
374 per cent. to the prices and wages of 1871, they will, on the 
second pay day in April next, add only 274 per cent., being 2s. less 
than previously paid. 

The Parkgate seam of coal has just been reached at the new 
shaft of the Hoyland and Silkstone colliery, near Barnsley. This 
seam is generally of very good quality, and varies from 4ft. Gin. to 
6ft. in thickness, 

A striking illustration of the peculiar manner in which certain 
‘* Limited” companies were placed upon the market during the 
memorable period of abnormal business activity two years ago 
is furnished by the disclosures made at the annual meeting of the 
Silkstone Fall Colliery Company (Limited) held at Barnsley, on 
Friday last. An abstract of the directors’ report has already 
appeared in THE ENGINEER. Mr. Baker occupied the chair, and 
took occasion to enter in detail into the history of the concern. 
He said that at the last meeting of the shareholders it was agreed 
that more capital should be raised to carry on the wagor. building 
business, but that had been found to be impossible, and the works 
had consequently been sold. It had since been determined to 
commence an action against Mr. Booth and Mr. Nicholson to 
recover 2400 shares, or their equivalent, with the interim result 
that 825 shares belonging to those gentlemen had been attached 
by the Court of Chancery. The debts owing by the company 
were, he found, £16,672, whilst there were only £1400 owing 
to it. The colliery was, in fact, rotten to the very core, 
could not be worked at a profit, and was of no intrinsic value 
whatever! This was shown by the report of Messrs. Higson, the 
well-known mining engineers, The chairman then remarked that 
in 1858 the colliery belonged yto Mr. Craik, and afterwards to Mr, 
Booth and Mr. Dawson. In 1860 Messrs. Adshead became owners, 
and they did not pay, he believed, more than £3000, although the 
amount was represented to be £25,000. In 1865 an attempt was 
made to float the colliery by a company with a capital of £100,000, 
but the plan did not succeed. In 1871 Mr. Booth, who had bought 
the pit from the Messrs, Aldshead for £18,000, sold it for £30,000. 
Later, this company was formed with a capital of £50,000, the 
prospectus stating that the Silkstone seam was being worked, 
although that seam had been worked out forty years before. The 

plant and buildings were then put down as being worth £24,700, 
but he did not believe that they were worth as many hundreds. 
The directors had now decided to close the Silkstone 4ft. pit, and 
would have to work the Thorncliffe pit and the bed of fireclay. 
They could make the clay into bricks, the plant for that purpose 
being worth only £1400, so that there was very little chance of 
dividend on the capital, as it stood at £50,000. The shareholders 
adopted the report, and decided to give up the offices in London. 

There is no activity observable in any branch of the coal trade, 
the supply, even of household qualities, being considerably in 
excess of the demand. The unusually long winter has naturally 
had the effect of upholding prices, and the dispute in South Wales 
has had a similar tendency, but it is, nevertheless, quite clear that 
quotations must shortly be very materially reduced. The reduction 
will probably not be announced before the beginning of April, when 
the lower rates of miners’ wages will come in force. Steam coal of 
the best quality is held, as heretofore, at 12s. per ton, but secondary 
qualities do not realise more than 10s., and ordinary manufacturing 
coal can be obtained at 6s, to 7s, 6d. per ton by consumers who 
require large lots. Local hard coke is nominally 17s. 6d. to 18s. 

ver ton, and the soft coke of the Darlington and Durham producers 

is charged at 23s. 6d, to 25s. delivered here. A drop in both these 
last-mentioned kinds of fuel would be of decided advantage to 
steel manufacturers and converters. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THERE is a rumour current in the district as I write that in April 
the works and collieries will be thrown open at a further reduction 
of tenpercent. This Ido not believe, though it is credited in several 
quarters, The fact is that as regards the iron trade there is really 
no business tobe done. In my last letter I showed this conclusively. 
There is a business to be done, orders can actually be obtained, but 
the figures quoted are such that no Welsh ironmaster could enter- 
tain for a moment at the present rate of wages. With twenty, or 
say thirty per cent. taken off from what the men were having 
when the lock-out came into force, something might be done, but 
not otherwise, and I fully expect that the Welsh ironworks will 
remain inactive even after the siege has been raised, until wages 
are considerably reduced. 

The old state of things continues—stagnation, poverty, destitu- 
tion, on every hand. The mass of the ironworkers and colliers are 
now having a parish relief, and men who might now fairly get £2 
a week are scarcely getting 7s. There appears so far no signs of 
giving way on the part either of the masters or the men, and my 











own re from the first is confirmed, that no ending of the 
deplorable drama will take place unless the masters take the 





initiative and throw open the collieries to those who choose 
to cones the reduction. The great majority of the men I 
thoroughly believe only want some such offering, for as 
regards organisation there is none, and the union practically 
is non est. The leading subject of the week has been the ste 
taken by Mr. G. T. Clark, of the Dowlais Works, to insure the 
aid of extra police, and a military force. Mr. Clark, it moreover 
appears, applied to the Home Secretary for this aid, but he was 
anticipated by the stipendiary magistrate for Merthyr, who saw 
the 09 already so bad that he wanted a contingent from the 
metropolitan force, but this, and properly, I think, was refused. 
This action of the local authorities is much condemned, as the 
people have shown a most pacific spirit. This may be justly said, 
that, with all their failings, the colliers and ironworkers are peace- 
ably disposed, and worse enemies to themselves by their indulgen- 
ces than they are to the community. The Dowlais colliers have 
acted a very stupid part; while the colliers at all of the other 
works and collieries allowed a few men to cut coal for the ag san 
of keeping the engines at work to prevent the collieries from 
flooding, the men at Dowlais refused, and the company have been 
obliged to buy coal, This action of the men recoiled upon them- 
selves, for the guardians have refused relief, and they now remain 
in a most destitute plight. Mr. Halliday, who is in the district 
again, has been urging them to give way in this respect, and it is 
not unlikely this will be done. Mr. Doyle, the Government 
inspector, suggests that the guardians solicit the coalowners to 
employ at a price which would keep them off the rates, but this is 
understood to be rejected by the masters. 

Large sums continue to pour into the relief funds, but in the 
distribution the unionists get the larger share. 
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1875. 1875. 
Iron (continued) — 

Castings—Large — 420420 4 Pig in Yorkshire— 2e4 28064 
Birmingham ........| 910 0..1810 0 No.1 ..cccceeeeee| BL) 0.1.0 0 
Cleveland .... 7lv v..8 0 0 No? .. 312 6.000 
Lancashire 700.900 No.3 .....+. 326.000 
Staffordshi 910 0..1810 0 Pipes in Glasgow... €00.7 00 
Scotland . 70%..9 00 Plates in Glasgow 815 0..10 5 0 
Wales ... -|}00090.000 Yorkshire .. 10 0 0..1210 0 
Yorkshire...........5] 8 0 0..10 5 0 Rails—Cleveland.. 700.70 0 

Castings—small— Glasgow ......++. 715 0..8 5 0 

i 0..9410 0 8. Yorkshire, Steel} 910 0.. 912 6 
0..15 0 6 Do. ron| 7 2 ¢..710 0 
0..12 0 0 Wales . 615 0..7 00 

0..%10 0 Rails—Old— 
30 0..146 0 0 Cleveland ........ 45 0..410 60 
000.000 Staffordshire...... 000.000 
lh 8 0..17 0 0 Yorkshire ...... 410 0..0 0 0 

Copper, per wi Railway Chairs— 

British—cake ........ | 86 0 0..88 0 0 Glasgow ....0:+..5| 5 5 0..0 0 0 
Australian, per ton.... | 87 0 0..¥1 0 6 Refined metal ........] 4 0 0..4 2 6 
Best Selected ........| 87 @ 0..89 0 0 Do. in Waies ....| 7 0 0..8 0 0 
Hottoms......++ 0 0..99 0 0 Sheets, single, in— 
Chili Bars. 6 0..8310 0 Cleveland 11 0.1115 0 
Do. refi: 00.000 London .. 210 0..1810 0 
Sheet ... oe -cercoeeee 0 0..9 0 0 Staffordsh 200.17 00 
Spanish Cake .....+06 00..000 Wales .. 2 0 0..1215 0 

‘oke— Yorkshire 3 0.14 06 0 
Cleveland .... 015 6..17 0 0 cece 000.000 
Derbyshire ol %..000 4 
Wales ... 013 0. 016 6 Pig, Foreign.. -/70 6 0..21 0 0 
Sheffield . ol v.00 0 English, W.B. -|2310 0..2315 

Coals, best, per ton— Other brands -|271 0 0..23 0 0 
Birmingham ........] 015 0..019 0 Red or minium . .... | 24.0 0..2410 0 
Cleveland ...ceesee005 | 0 7 6.0 9 6 Sheet, milled 300.000 
Derbyshire— Shot, patent .. %10 0..0 00 

Best ordinary @13 0..016 0 White, dry .. 900.000 
Converting .. 012 6..0 00 Ground in 000.000 
Other sorts 016 0.. 014 0O]| Oils, per tun— 

o3r. 0 5 0 Beal, Pale .........+..|3510 0..36 0 0 
08 6.018 0 @ 0 0..30 0 0 
33 0 0..3516 0 
010 0.. 010 6 300.000 
012 6..014 0 000.000 
014 6.019 0 -|000.00 0 
see [3315 0.34 0 0 

143.160 Rangoon Engine (C. 
Other sorts ...... 1eo.13 8 Price & Co.'s), p.gail.| 0 3 6..0 0 0 
South Yorkshire— Rapeseed, English pale | 3310 0..3215 © 
Best ordinary ....| 013 0..016 0 Brown .......... |3010 0..3015 © 
Converting «..... 012 0..000 Foreign pale 3310 0..34 0 0 
036.05 6 Brown -|000..0 00 
000.000 8 » body... -|000.000 
000..000 Whale, South Sea, pale | 35 0 0... 0 0 0 
000.000 rown .. -/%6 @ 0..28 0 0 

‘ron— E. L. Fish -|%3 00..0 00 
Angle in Glasgow ....] 910 0..0 0 0 Yellow ... % 10 0..84 0 0 
Bar, Welsh,in London| 9 0 0.. 910 0 || Phosphor Bronze, 

Glasgow.... -| 9 0 0..910 0 Bearing Metal 1900 0..06 00 
Stafferdshire 817 6..11123 6 No, VIL... -|1450 0..0 00 
Wales, bars 9 5 0.. 0 O O|| Quicksilver, pe 16 00..-0 00 
Do., common 815 0.. 9 0 0|| Spelter, per ton— 
Yorkshire best........ 10 0 0.12 0 0 Silesian ..........0.../3 0 0..238 5 0 
Common ........ 817 6..10 0 0 English, V.ands.....| 0 0 0..0 0 0 
Cleveland— Steel— 
Angle and bulb ..| 8 5 0.. 810 0 Bessemer, rough ......| 810 0..9 5 0 
Boiler plates..... [10 5 0..1010 0 Do., manufactured ....| 9 5 0..11 0 0 
Cableiron.. .....]11 0 0..11 5 @ Do., cast, Sheffield .... | 20 0 0..% 0 0 
Nailrods ........] 9 5 0.. 910 0 Do,, best, do. ..... 30 0 0..55 0 6 
Rivet iron 1015 0..11 0 06 -|}18 0 0..23 0 0 
950.910 0 -/1910 0..0 0 0 
8 0 0..810 0 -|22 0 0..83 0 0 
810 0..9 00 4015 0..41 6 0 
915 0..10 0 0 -}000.000 
526.550 
Hoops, rae oma .|91 0 0..94 0 0 
Birmingham . 0..13 0 0 -|% 00.000 
Cleveland .. 0..1110 0 -/9 0 0..0 0 0 
0..1L10 0 9% 00..000 
0..1710 0 - | 88 0 0..90 0 0 
0..12 0 0 8810 0..8910 0 
0..1210 0 
0..10 5 0 
00..0 00 170.101 0 
0..17 10 0 000.000 
0.13 0 0 16 0.19 0 
000.000 
0..3 50 
326.000 
218 0..3 00 17 6.110 0 
215 0..217 6 116 0..118 0 
212 6.2314 0 115 0..116 0 
W inceccece coves] 212 0..0 00 IX. ditto 220.000 
Pig in Wales—No.1..| 5 0 0.. 610 0|| Fellow Metal, per Ib.....| 0 07%...0 0 8 
Pig in Scotland— Zine, sheet, perton ..../29 10 0..81 0 0 
No.1 ceceeseeeeee | 314 6.0 0 0 Sulphate in Glasgow .. | 12 0 0..14 0 0 
NOB ceceseeeeeee | 313 6.0 0 0 
PRICES CURRENT OF TIMBER. 
1875. 1874. 1875. | 1874. 
Per Load. 20a24286\26 £54 Per Load. 42, 48/ 4586. 24 
cccccccccccesRd 20 13 10 | 12 0 14 10 || Canada, Spruce,s..10 012 0/18 0 131 
Quebec, red pine .. 310 610) 310 610 Do, 2nd...... 81010 0/1010 1110 
+ 4 0 610) 4 0 610 Do. Srd...... 81010 0/10 10 11 10 
+ 310 4 0) 4 5 5 6|| New Brunswi . 0 910)10 oll 
+ 7 0 8 0} 8 0 9 O}} Archangel, yel 12 0 1610/1410 17 36 
+ $0 § 0) 810 8 0 Petersburg :13 10 15 0/13 30 15 lo 
510 6 0! 710 8 O|j Finland .......... 810 13 10/10 10 14.10 
510 6 0| 7 O 8 O|| Memel and Dantsic®0 0 0 0] 0 0 0 0 
5 0 8 0) 5& 5 8 0|/ Gothenburg, yel. ..0 0 0 0} 0 690 
3 0 510, 310 610 White ......0000/0000 
+ 2 5 215 215 8 5||Gefle, yellow ., 0000/0000 
8104554045 3 014 0/138 01410 
+25 2315) 310 3 5 - 9 0 1210/11 lo 13 lo 
+415 60 415 615 -7 0 9 0} 9101010 
410 60 410 6 0 -& ad adj ad ad. 
+ 40 610 40 610 +14 617 6/14 615 6 
0000 00800 614 6/138 614 6 
# 012 0/9 013 0 12 615 Oj12 614 0 
.6070' 8090 a £0/£68 £28. 
80900 Ol, O 080 0/95 01000 
Sf. 9in, O21 0/23 026 0 
0% 0/93 027 0 0 250 uv | 280 0 300 0 
3015 0 15 01710 0 200 0} 20 0 260 0 
9 011 0 121014 0 








THE JuTE TRADE.—The imports of jute into the United King- 
dom have risen in less than forty years from 500 tons per annum 
to upwards of 225,000 tons. The jute fleet between Calcutta and 
Dundee is perhaps the joes ar fleet of sailing vessels running 
between any two ports, and the trade of the city has a 
tionately increa with the advance of the jute manufacture. 
The immense and rapid development of the jute trade and 
manufacture thus far shows what can be accomplished with a low 
priced and plentiful material, which has the further advantage of 

‘ing produced only in our own possessions. It is not always the 
excellence in fibre that is n to recommend a fibrous es 
as economically valuable. The principal value of jute is that it can. 
be easily pee. asit should always be the endeavour to liberate 
the fibre by mechanical means, rather than by chemicals or heat,. 
from the adherent cellular fibre, —WNautieal Magazine, 
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THE TRANSIT OF VENUS EXPEDITIONS, AND 
THEIR RESULTS. 


Tue time has now come when a review may be taken of 
the success of the transit of Venus operations undertaken by 
the various nations, not, indeed, as to the value of the final 
results obtained by the calculations based on the obser- 
vations—for this we shall have to wait many months— 
but we may examine the materials now supplied for such 
calculations. The last few days have brought in news from 
the last of the British expeditions, namely, that sent to 
Kerguelen’s Island, and the list of reports may be said to 
be now nearly complete. Our present object, then, is to 
give our general readers a concise of the results 
of the entire international enterprise. e map given 
herewith will, probably, enable the mind to grasp the 
whole subject, and to form a clear idea without difficulty. 

This map simply consists of a Mercator’s projection 
taken from an atlas of Stanford’s, on which are entered 
the points of maximum acceleration and retardation of 
ingress and egress, with the zones limiting the regions 
where each phase is visible ; also the stations of the various 
Powers and the telegraph communications, which are taken 
from English, American, and Russian Government sources. 
From the official telegrams the success or failure at each 
station is known, and will be found noted against the 
name of each place in —_ every instance. In one or 
two cases the success or failure generally of a group of 
stations has been reported without making it known whether 
both ingress and e; were observed, or only one phase 
at any particular place. Where Halley stations have been 
dealt with in this general classification it is clear that we 
are left in doubt, and in qualified reports of Delisle 
stations the same uncertainty exists in a less degree. Still, 
the information — may be considered much more 
complete than might have been expected, and the map deals 
with nearly all the important stations, but a few whose 
positions are not known to us—such as “ Blagowescht- 
schersk,” in Siberia—these are noted in the subjoined 
list. 

As mentioned in the note on the map, the right-hand 
circle is the boundary of the region where ingress is visible, 
and the left-hand one that where egress may be seen. 
Consequently, all Halley stations which require both in- 
gress and egress observations, are necessarily confined to 
the middle portions, contained within both circles. The 
value of a Halley pair of stations depends chiefly on their 
difference in latitude; with the exact conditions deter- 
mining it we need not here trouble ourselves. The Delisle 
stations are valuable in the measure in which they are 
separated in the directions of the lines A B and C D, con- 
necting the points of maximum acceleration and retar- 
dation of in , and retardation and acceleration of 
egress respectively, B and D being at the antipodes of 
A and C. On a globe, if perpendiculars were dropped 
from any pair of stations on the diameters joining A and B 
or C and p the part intercepted between the feet of such 
diameters would be the actual base line furnished by such 
stations. A plan or orthographic projection of the 
hemisphere where each phase was visible would enable 
such a measurement to be made tolerably correct by 
drawing perpendiculars on the lines AB and CD. In 
the Mercator’s projection herewith, the measurements are 
distorted, and only a general idea can be given, but for our 
purpose it has been preferred as furnishing one complete 
view of the entire part of the world on which the whole 
of the stations are situated. 

Most general readers may care for little more than a 
cursory glance to enable them to see the measure of suc- 
cess that has attended the operations of the various Powers, 
and more especially those of England. A glance will be 
suflicient to show that this has been great, for names 
underlined, to indicate that good observations were made, 
will be found near each end of the Delisle base lines, A B 
and C D, as well as in the north and south portions of the 
“arched” region where ingress and egress were both 
visible, and it will hardly be denied that England has 
successful stations in nearly all the most important 
positions. 

Ingress accelerated may be said to be observed by Eng- 
land alone at the Sandwich Islands, and for ingress retarded 
-—Crozet has been abandoned as a station—the best factor 
is found at Kerguelen, where the English had a double 
station, German and American stations being also in the 
island. This is supported by St. Paul’s, Rodriguez, &c. 
For egress accelerated, Campbell Island, Auckland 
Island, and New Zealand were the best; no good 
egress observations could be made at the first and last, 
owing to the presence of clouds, and we naturally 
turn to the next station, that is Melbourne, which, if 
its base be shorter, has the advantage of a fixed obser- 
vatory, with specially excellent instruments, and with a 
longitude to & or determined by telegraph, with a 
degree of accuracy that was not at one time thought of. 
But of this more hereafter. 

For egress retarded, there was an unusually lar 
number of stations, the Russians having several in the 
region to the north-west of and above the Caspian Sea, 
but, as it has happened, Kazan, Orenburg, Kertch, Astra- 
chan, Tiflis, Enivan, and Ormsk have failed, so has Con- 
——— and the observations of egress retarded now 
chiefly depend upon the English and associated foreign 
stations in Egypt and India, together with Teheran 
and Beyrout, and certain observations made, for external 
contact only, at Ji and in Transylvania. The English 
stations have their longitude determined accurately 
by telegraph, so have Teheran and Jassy. For the Delisle 
determinations, then, it may be fairly said the English 
observations furnish the bulk of the entire data. 

For Halley’s method most of the best northern stations 
were, by agreement, established by the Russians, who have 
a magnificent line of them, extending across Siberia, and 
connected by tel h with Pulkowa. The Russians 
cannot be said to have been favoured with good weather, 


but they have the most northerly Halley stations, such as 
Tschita and Nertschinsk, and, with the Americans, Vladi- 
vostok, The Americans and Germans have had a com- 





plete success in Japan. The English have no northern 
station comparable with these, Sir George Airy having 
purposely left this part of the work to M. Struvé, who 
was in a position to carry it out much more completely 
than any one else. Nevertheless Roorkee and other suc- 
cessful English positions in India are sufticiently good to 
be of considerable value as northern Halley stations, and 
the best southern Halley station is Kerguelen, occupied, 
as we have said, by the Americans and Germans, but 
where the English have also a large double station, with 
detachments thrown out. Next to this come Hobart Town, 
Melbourne, Sydney, Rodriguez, and Réunion. Mauritius 
and Auckland Island could also be cited, but it does not 
appear that ingress was seen by any one on those islands. 
The inspection of the map will probably cause most 
readers to conclude that the weather generally on the day 
of the transit was propitious, the melancholy north-west 
corner of the Russian position and New Zealand being the 
principal exceptions. We would, however, specially call 
attention to the great success of the English expeditions, 
because articles in some of our contemporaries seem to 
argue the contrary. The only English failure of any 
importance is the one in New Zealand, a station recom- 
mended by all writers, and well organised by Major 
Palmer, R.E. This gap, however, is amply filled by the 





Egress accelerated. — Auckland Island, Melbourne, 
Hobart Town, Sydney, and Adelaide. 

Egress retarded.—Jassy, Beyrout, Suez, Cairo, Thebes, 
Teheran, Kurrachee, Roorkee, Indore, and Cape Town ; 
the four last with less factors. 

At all of the principal English stations micrometer mea- 
surements have been taken. Atcertain foreign stations helio- 
meters have been used. We have, as yet, said nothing of 
ee ae results. These constitute a very considerable 
part of the data furnished for our determinations. Good ones 
are specially reported from Yokohama, Rodriguez, Mel- 
bourne, Kerguelen, Mauritius, Thebes, and Roorkee, both 
with Janssen’s slides and single plates. Other nations are 
known to have taken photographs, but of these we are in 
possession of no details. The Americans have taken good 
photographs at Bluff Harbour, Kerguelen, and Nagasaki, 
it is believed; and the Germans have done so, at all events, 
at Kerguelen. The French have probably good ones 
also. 


We have mentioned telegraph operations for deter- . 


mining longitude. The Astronomer Royal has _per- 
mitted the results of the Cairo and Greenwich tele- 
graph determinations to be given to the Royal Astrono- 
mical Society. These results are still subject to certain 
minute corrections, chiefly for personal equation. The 
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Auckland Island Australian stations, as we have already 
said, 

England has, then, one fair northern, and the most 
excellent southern Halley stations, and the whole of the 
Delisle determinations depend chiefly on England. What 
better result could have been obtained? Would a station 
in Japan—so completely ony se by other nations—or a 
desperate Antarctic attempt have been preferable to the 
Delisle work which has at last depended so much on 
English stations? The Americans talked of the Sandwich 
and the French of the Marquesas Isles; the Russians had a 
number of Delisle stations, and the Germans and Austrians 
afew. But while other nations thus endorsed the method 
as a good one, owing to bad weather it has fallen chiefly 
to the English to carry it out. 

To turn to other nations, however, the Germans and 
Americans have both had marked success in their Halley 
stations. The Kerguelen, Hobart Town, and Yokohama 
success alone would secure the desired good results. The 
French have not been businesslike about their transit of 
Venus expeditions. Their indecision has ended in some 
very praiseworthy and determined efforts to occupy Camp- 
bell Island, where, sad to say, they failed to get any observa- 
tions; and St. Paul’s, where, in the face of great difficulties, 
they established a station and succeeded in observing both 
internal contacts. The French have, altogether, been very 
successful. 

Austria has undertaken but little, but has met with 
some success ; so has Holland, of which more hereafter, 
and Egypt. Last, but not least, Russia appears to have 
momar most admirably on the great chain of northern 
stations she undertook, by which she has completely ful- 
filled the task she allotted to herself as to northern Halle 
stations. In retarded Delisle stations she has had nal 
disappointment, still she has had some good ones, such as 
Teheran and Thebes. 

From the reports of successful results which have come 
in, we give the following elements as those available for 
future calculations, besides which there are stations whose 
localities are not known to us, and some results imperfectly 


re — 

rer Halley's method. — Northern stations. — Tschita, 
Vladivostock, Yokohama, several stations ; Roorkee, Nerts- 
chinsk, Pekin, Nagasaki, Calcutta, and Indore. The suc- 
cess of one or two of these is not ——- said to apply 
to both ingress and egress, but may probably do so. 

Halley southern stations.—Kerguelen, several stations ; 
Hobart Town, Melbourne, Sydney, St. Paul’s, Rodriguez, 
Reunion, and Mauritius. The two last are less certainly 
known to be available than the others. 

Delisle.—Ingress accelerated. —Honolulu and Atooi, and, 
possibly, Bluff Harbour. 

qh retarded. — Kerguelen, Rodriguez, St. Paul’s, 
Mauritius, and Reunion. 
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longitudes found onthe four nights were 2h. 5 min. 6°57 sec. 
2h. 5 min. 6°60 sec., 2h. 5min. 66lsec., and 2h, 5min. 
6°56 sec. the mean—2h. 5 min. 6°58 sec.—being probably 
correct within about a hundredth of a second; in other 
words, a few feet, and very much more accurate than could 
have been expected, considering all the arrangements that 
had to be made, and considering the great length, and, 
above all, the small section of the cable, which was never 
intended for working by direct metallic contact from Corn- 
wall to Alexandria. 

The longitude of Suez is also worked out subject to 
slight correction. It is very good, but the results are 
rather less closely accordant than those of Cairo. Thebes, 
Aden, Bombay, and other portions of the chain from 
Greenwich to Melbourne are in hand, Dr. Oudimans 
having undertaken most of the Eastern portion of the 
chain. A separate determination of Suez, Alexandria, 
and Malta is being finally connected with Berlin by Dr. 
Amvers. Struvé’s chain from Pulkowa to Possiet Bay 
having been also long since completed and worked out, it 
is hoped a cross determination from Singapore to Possiet 
Bay may be made. 

Chronometer determinations of longitude have been 
carried out in the southern island stations, especially the 
Mauritius group. In this work Mr. Gill, of Lord Lindsay’s 
expedition, has been indefatigable, and has carried out a 
wonderful amount of telegraph work in connection with 
the English, German, and Dutch expeditions. 

And now, in conclusion, a few words as to the method 
of dealing with all the observations. Sir George Airy has 
embodied his recommendations in a pamphlet, which he 
has just submitted to the Astronomical Society ; We can- 
not do better than quote them. He says :—‘ The con- 
ditions of this series of observations are very different 
from those of any other observations known to me. 
Different nations and different observers are concerned in 
the observations ; different theoretical views have animated 
the astronomers who have selected the stations and planned 
the observations ; instruments of different classes have 
been employed ; different elements have been the subject 
of observation. I have, therefore, thought it well to call 
the attention of the society to a form of reduction which 
will include in one group the observations made at all 
places, and by all methods; and in this form I hope the 
whole body of observations will be reduced, at least in the 
first instance. It possesses this great value, amongst others, 
that it enables us at once to point out a faulty observation 
which otherwise might lurk undiscovered, but producing « 
baneful effect on the conclusions. Those investigators, 
however, who desire to ascertain the inferences properly 
deducible from limited classes of observations, will find 
that this method gives every facility. The equations to be 
used are ready to hand, and it is only necessary to separate 
them from the others. Still I hope that in the final reduc- 
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tions the whole mass of observations will be used in one 
group. Every individual observation will then have an 
influence proportional to its merits ; and reason, as well as 
formula, leads us to think that the best result will thus be 
obtained.” 

Sir George Airy then goes on to explain that to this end 
the whole of the corrections necessary to enable the complete 
inter-comparison of all classes of observation will be applied 
to cach kind. Some, for example, might have been omitted 
in eye observations which are necessary for photographic 
results. For the sake of mutual comparison these are 
applied to all. Each single observation will thus be brought 
into a form available for use in connection with any other 
individual one that it may be wished to couple it with. In 
such a form it will contain certain symbolical corrections 
for which the values found will eventually be substituted, 
the symbols indicating the nature of error that necessarily 
exists, the source of it, and character of correction re- 
quired. 

While the elements for such treatment as any astronomer 
wishes to pursue are thus furnished, Sir George Airy 
hopes that some astronomer of eminence may be induced 
to work out the whole of the international results and 
obtain a conclusion, based on the combination of every 
observation, and carrying such weight as may fairly be 
attributed to it. 

Success of Stations, as reported in Telegrams, de. 

English. Blagoweschtschensk, U. 

Orenburg, U. 
Kazan, U. 
Uralsk, U. 
Astrachan, U. 
Kertch, U. 
Tiflis, U. 
Eriwan, U. 
Naktritchevan, U. 
Naraton, U. 


Greenwich. 
A. —Egypt. 
Mokhattam, EK. 
Suez, E. 
Thebes, EF. 
Rizaf, E. 
B.—Sandwich Isles, 
Honolulu, I, 
Owhyee, U. 
Atooi, I. 
C.— Rodriguez, I. and E. 
D.—New Zealand, U. 
E.---Kerguelen’s Land. 
(Two stations, I. and E.) 
Mauritius(Lord Lindsay), E. 
Indore, 8. 
Mooltan, 8. 
Mussoorie, 8. 
Umbala, 8. 
Maddapore, 8. 
Roorkee, I. and EF. 
Calcutta, I. and E. 
Madras, U, 
Kurrachee, I. and E. 
Melbourne, I. and E, | 
Sydney, IL. and E. | 
Adelaide, E. | American, 
Capetown, E. Nagasaki, 5. 
Dutch Vladivostock, I. and E, 
Réunion, § d Pekin, I. and E. 
Ritharsicane. $ tin Jove.) New Zealand, I. 
sii nadia iaaataaaataas Campbell Island, U. ? 
Hobart Town, I. and E. 
Kerguelen, I. and E. 


Austrian. 
Jassy, KE. ex. 
Clausenburg, E. ex. 
Maros Vasarhely, EK, ex. 
Yokohama, I. and E, 


German, 
Ispahan, P. 
Thebes, E. 
Kerguelen, I. and FE. 
Mauritius, 8. 
Yokohama, I. and E. 
Auckland Island, E. 
+ Chee-foo Harbour. 
(+ Query Shanghai, U.) 





Equptian. 
Cairo, Royal Observatory, E. 


French. 
Nagasaki, 5. 
Kobe, 5. 
Campbell Island, U. 
Pekin, I. and E. 
St. Paul’s, I. and E. 
Sydney, I. and E. 
Yokohama, I. and E, ? 


Russian. 
Vladivostock, I. and EF. 
Yokohama, [. and FE. 
Nertschink, I. and FE. 
Tschita, I, and KE. } 
Possiet, I. and EF. } 
Charbarowka, I. | 
Orianda, E. 
Kiaktcha, P. | 
Pekin, I. and FE. | 


Nationality Unknown, 
Beyrout, KE. 

Saigon, 8. 

New Caledonia, 5. 


Thebes, E. 
Teheran, E. 
Ormsk, U. 
N.B.—-L, ingress observed ; E., egress observed ; U., unsuccessful, 
S., success, details not specified; P., partial ditto; E. ex., egress 
external contact only. 


FOREIGN BOILER LEGISLATION. 

Tneconviction is gradually gaining ground that Govern- 
ment must take some steps to regulate the construction, 
working, and repair of steam boilers in Great Britain; 
but no one has as yet proposed any comprehensive and 
satisfactory plan of legislation on this important subject. 
It is expressly desirable that it should be discussed in all 
its aspects, and in order to enable our readers to come to 
the consideration of the subject with a full knowledge of 
the character of boiler legislation abroad, we shall publish a 
complete translation of the codes in force in Austria, 
Germany, and France. These have never before been pub- 
lished in full in this country, and they cannot fail to prove 
useful to many engineers who export boilers to the 
Continent. We commence with the enactments in force 
in Hungary and Austria, 


Law or 77TH Juty, 1871, with RererReNce TO THE TESTING AND 
PentopicaAL Revision OF StTkAM BoILERS IN THE AUsTRO- 
Huncarian Empire. 

Section 1, 

The testing and periodical inspection of steam boilers will be 
undertaken according to the choice of the owners, either by a 
commissioner appointed by the State authorities, or when the 
user of the boiler is a member of one of the associations ap- 
pointed for the same purpose, by the official appointed by the 
said association, according to the statutes and regulations made 
and provided. The certificates granted by these officials of asso- 
ciations respecting the testing or inspection of boilers must be 
drawn up in the same way as those granted by the State officials, 
implicit obedience must be given to instructions issued by the 
official superintending the testing or inspection of a boiler. 

Section 2. 

The following fees are to be paid for the official test of a boiler 
by a testing commissioner and for the yearly inspection, accord- 
ing to the area of heating surface:— 

Heating surface. 

Less than . 
From 25 .. oe 100 —— 10f1. oe ee 2fl. 
From 100 «es oe 500 oe +e 15fl. oe oe Sf, 
Above oe on 500 66 60 2081, oo ce 4fi. 


When several boilers communicate one with another, but are 


Square feet. ae fee. Inspection fee. 
° 25 oe ee Sf. . 1fl. 





so made that they can be heated separately, the above fees must 
be paid for each boiler, 


DecrEE OF 7TH JULY, 1871, REGARDING THE SAFETY PRECAU™ 
TIONS AGAINST STEAM BorLER Expositions. 


Section 1. 

All those vessels will be considered as steam boilers, in the 
meaning of this decree, which are used to convert liquids into 
steam of a higher tension than that of the atmospheric pressure. 

Section 2. 

The choice of material, the determining the strength of the 
same, as well as the art of construction and carrying out of the 
boiler, are left entirely to the maker on his own responsibility. 
Only the use of cast iron and brass plate is generally forbidden 
for the shells of boilers, flues, and boiler-tubes. Still it is allow- 
able to use brass plate for flues and boiler-tubes up to a diameter 
of 4 Vienna inches. Amongst the shells in the above sense are 
not counted steam domes, valve-boxes, manhole-covers, boiler- 
tube ferules, covers for cleaning-out holes, tube ends, and covers for 
the same. The tube ends are excepted only when they are neither 
surrounded by brickwork, nor exposed to the heated gases from 
the fire. The memorials referring thereto must always be accom- 
panied by a drawing either to scale, or with written dimensions 
referring to the part in question to be constructed. With regard 
to boilers imported from abroad the same responsibility attaches 
to the user. 

Section 3. 

The following fittings, for the good condition of which the user 
of the boiler is responsible, must be applied to every boiler:— 

(a) At least one safety-valve, and when the boiler has more 
than 25 Vienna square feet of heating surface, at least two safety- 
valves, 

The loading of the same must be in proportion to the steam 
tension for which the boiler will be tested, and on stationary 
boilers the loading must be effected in such a manner that by 
indirect loading the weight must act on the extreme point of 
suspension of the lever. With spring balances the maximum 
tension of the spring must be limited in proportion to the 
maximum steam tension. 

(+) At least one perfect and reliable steam gauge—manometer 
—on whose scale the maximum steam tension allowed for the 
boiler in question must be specially marked, to which a controll- 
ing steam-gauge can be fitted. 

(c) At least one reliable feed apparatus which can keep the 
boiler amply supplied with water, and fitted at its junction with 
the boiler, with a self-acting valve to prevent the return of the 
water out of the boiler. 

One feed apparatus is sufficient for several boilers when they 
communicate one with another; nevertheless each boiler must 
possess, in addition to the stop-valve, a feed-pipe with self-acting 
valve. 

(d) At least two serviceable apparatus for showing the water 
level in the boiler, which must act independently of one another. 

Of these two, one at least must show distinctly the lowest 
level of water allowed in the boiler to which it is fitted ; 
nevertheless it must be placed so high that in movable boilers 
on account of their motion, the highest part exposed to the 
action of fire must remain well covered with water. 

The above-mentioned decrees do not apply to steam drying 
and superheating apparatus. Steam boilers which contain less 
than 2°7 cubic feet are free from the safety precautions in 
b,c, and d. 

Section 4. 

No boiler with more than 2°7 cubic feet’ contents, whether of 
home orforeign manufacture, is to be used, save on the responsibility 
of the user, and at his peril, until it has undergone the test pre- 
scribed by law in this decree, and been declared at the time to 
be fit for use. This test can, according to the choice of the 
users, be made either by a legally appointed commissioner 
whose name and residence, together with the district to which he 
is officially appointed, must be published, or, if the owner of the 
boiler belong as an actual member to one of the associations 
authorised by Government for the inspection of the working of 
steam boilers according to the law of 7th July, 1871, by the 
lawfully appointed official of the association for this purpose. 
The test must, no matter whether it be made by public or 
private officials, always take place in accordance with the legal 
directions, before the boiler is bedded or set. The testing pres- 
sure in such cases to be applied to steam boilers intended to be 
worked with an effective tension of 2 atmospheres must be 
double; to boilers intended to be worked with a greater tension, 
once and a-half the maximum tension plus the pressure of one 
atmosphere. 

Section 5. 

Kach boiler must be marked with the name of the maker and 
the year of its construction, and the highest effective tension 
allowed for the same, carried out either in atmospheres or in 
pounds per square inch, must be plainly and durably placed on 
some prominent and visible part of the boiler. 


Section 6, 


A certificate will be granted for every boiler test, which the 

user of the boiler must take care of. 
Section 7. 

The testing of a steam boiler is to be repeated under the fol- 
lowing circumstances ;— 

(a) If a material alteration in the construction of the boiler be 
undertaken. 

(b) If, owing to repairs, more than one-twentieth of the shell 
be changed, 

The exchange of tubes up to 4 Vienna inches diameter in 
tubular boilers requires no new test. 

(c) When a stationary boiler already used is to be put to a dif- 
ferent branch of industry. 

In addition it is optional with the user of the boiler to allow or 
ask for a repetition of the testing of the boiler as often as he 
thinks it advisable. 

The reason for, and the results of (when satisfactory), a repeti- 
tion of the testing of a boiler are to be noted on the original 
certificate (Sec. 6). 

Section 8. 

Every boiler is to undergo at leastone inspection during the year 
with, of course, the least possible hindrance to the work. The 
user of the boiler is also obliged to ask for an inspection when- 
ever the valves or valve levers are changed. 

The inspection must be undertaken either by the official test 
commissioners, or by the official of an association, as provided in 
Sec. 1 of the law. The result of the inspection is to be noted on 
the original certificate (Sec. 6). Implicit obedience is to be given 
in every case to the instructions, arising from the reasons for the 
revision, given by the inspector. If the inspection be made by an 
officially-appointed test commissioner, the employer of the boiler 
has the right, if he considers the instructions too stringent, to 
appeal to the civil authorities, Such an appeal has so far a 





delaying effect, because the entire stoppage of the working of the 
boiler, although there be no imminent danger, will be insisted on 
during the appeal. Appeals are to be attended to with the 
utmost despatch by the authorities, 

Section 9. 

In the erection or setting of a stationary steam boiler, as well 
as in the use of a portable in populated districts, in the 
alteration in position of a boiler, or material change in the ap- 
paratus belonging thereto, the laws respecting erection of buildings 
and protection against fire must be strictly attended to. 

Section 10. 

Only trustworthy persons will be allowed to attend to and 
watch over steam boilers, such as have passed their 18th year 
and are in a position to show a certificate officially attested as to 
their capability. 

Section 11. : 

Every one to whom it is known that there is the slightest 
danger in working a boiler is authorised to give notice thereof to 
the official authorities. All such persons as are employed in 
attending to or using any boiler are bound to give notice to the 
authorities if their communication to the owner or his manager 
of the threatened danger does not immediately lead to steps 
being taken to avoid an accident. The above-named persons are 
answerable according to law for any damages arising from their 
neglecting to give such notice. The official boiler-testing com- 
missioner, immediately on receipt of such notice, must undertake 
the examination, and communicate in writing the result thereof 
to the civil authorities ; and, if the boiler be under private in- 
spection at the same time to the association interested therein, 
with a description of the precautionary measures to be adopted. 
When the danger is imminent, the official commissioner must 
issue the necessary precautionary instructions immediately. 


Section 12. 

In the case of a boiler explosion, the owner of the same is 
bound to give notice thereof, without an instant’s delay, to the 
nearest police authorities, who on their part are bound imme- 
diately, and without considering whether the boiler in question 
was under State or private inspection, to give notice of the 
accident to the test commissioner appointed by the Government 
for the district, to insure mutual action at the examination. The 
commissioner is empowered when the accident is considerable, or 
when there is a suspicion of criminal negligence, to order the 
interference of the authorities of justice, but meanwhile to make 
every provision necessary for securing the materials of evidence. 
Before the arrival of the examining commissioners, and without 
their permission, no alteration dare be commenced in the condi- 
tion and position of the boiler, nor in the building or machinery 
displaced by the explosion, unless the same seem unavoidable to 
rescue human beings from danger to life and limb, to prevent 
further accidents, or to keep open the traffic on a railway or a 
public street. 

Section 13. 

Transgression of the above decree will, in cases where the 
general penal laws do not bear upon it, be punished with a fine 
not exceeding 100 florins or fourteen days’ imprisonment, ac- 
cording to the ministerial decree of 30th Sept., 1857. (R.G. BL, 
No. 198.) 


SUPPLEMENTAL DirReEcTIONS TO THE Law or Jury, 1871, wITH 
REGARD TO THE TESTING AND PrRioptcaL EXAMINATION OF 
STEAM BorLers, AND TO THE DeEcREE OF 7TH JULY, 1871, CON- 
CERNING SAFETY PRECAUTIONS AGAINST STEAM BorLer Ex- 
PLOSIONS, 

Section 1. 

The commissioners or officials of associations whose duty it is to 

test and inspect steam boilers must be nominated and duly 

appointed by the civil authorities. Before being nominated 
for a commissioner, as well as before being appointed, the 
candidate must produce documentary evidence that he possesses 
the requisite technical knowledge. All engineers will be especially 
qualified for this post who can give evidence of long practice in 
the mechanical branch of their profession. The civil authorities 
will determine, according to the locality or some predominating 
circumstances, the district within the territory subject to their 
jurisdiction for which the appointed commissioner will have to 
act. Each commissioner appointed in this way, if he be not 
already occupied by some State duties, is to consider the func- 
tions laid on him as his duty. The commissioner, in this respect, 
is answerable to the civil authorities, and is strictly responsible 
for the exact performances of his duties. The testing of loco- 
motive boilers, as well as their inspection, in so far as they are to 
be conducted by State officials, falls within the jurisdiction of 
the Imperial Royal General Inspection for Austrian Railways. 

Section 2. 

When the testing of a steam boiler has to be conducted by an 
officially appointed commissioner, the owner must apply with a 
written memorial direct to the same, and in the case of a loco- 
motive to the Imperial Royal General Inspection ; this memorial 
must be accompanied by the receipt for the fees paid to one of 
the imperial royal finance receiving houses. The owner must 
provide all the requisites for making the boiler test, and place 
the necessary assistants at the disposal of the commissioner. 
These written memorials must contain— 

(a) A drawing of the steam boiler to a plotted scale. 

(b) The name and residence of maker or seller of the boiler, 
and, when possible, the trade mark and workshop number of it. 

(c) The name and residence of the owner, with a statement of 
the purposes for which the boiler is to be used. 

(d) The material out of which the principal part of the boiler 
is constructed, with the thickness of boiler-plate and the name 
of the mills, or of the source whence they were obtained. 

(e) The principal dimensions of the boiler and the area of 
heating surface in square feet. 

(f) The highest effective steam tension, either in atmospheres 
or in pounds per square inch, to which the boiler will be 
subjected. 

(y) The number and mean diameter of the existing safety 
valves. 

(hk) The place where the boiler lies ready for testing. 

(To be continued.) 








THE BELGIAN Iron Trape.-(From our correspondent),—The 
Belgian iron trade still exhibits depression. The orders which 
arrive at the works are of no great importance, and are only 
given out to meet the urgent requirements of consumers, Prices 
ofiron and pig remain, however, without variation. 

SourH KENsIncTonN MusEuM.—Visitors during the week ending 
March 27th:—On Monday, Tuesday, and Saturday, free, from 
10 am. to 10 p.m., Museum, 12,045; mercantile marine and 
other collections, 1746. On Wednesday and Thursday, admis- 
sion 6d., from io a.m. till 5 p.m., Museum, 1186; mercantile 
marine and other collections, 41. Total, 15,018. Average of 
corresponding week in former years, 14,328, Total from the 
opening of the Museum, 14,098,425. Patent Office Museum, 
5776. Total number since the opening of the Museum, free daily 
(12th May, 1858), 3,138,717. 
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RAILWAY MATTERS. 


THE Rensselaer Ironworks are getting out an order for 7000 
tons of steel rails for the Grand Trunk Railroad. 


THE Pullman Palace Car Company are making, at their shops in 
Detroit, eleven palace cars to go to England and nine to go to 
Italy. 

TxE completion of the Canada Southern Railway to Chicago 
has been determined on. The road will be in almost a straight line 
from Buffalo to Chicago. 

Tue Baldwin Locomotive Works are executing an order from 
Brazil for sixteen first-class locomotives, and Western South 
America has ordered six that are now under way. 


THe sixth annual report of the artisans of the German Railway 
Administration states that locomotive boilers made of sheets of cast 
steel have not fulfilled the expectations entertained for them, 
although it is hoped that more avourable results will be obtained 
when improvements have been made in the manufacture of steel 
plates. Copper bolts are recommended for the first row; steel 
ones are omy to be employed when the feed-water and fuel are 
both good. 

TuE National Car Builder (U.S) says that it is worthy of note 
that the depression of prices for labour and materials is telling 
strongly in favour of those new railway enterprises which are fortunate 
enough to command the means for construction. An illustration 
is furnished by the low bids made to the Cincinnati Southern for 
the rails they propose to use, and also by the statement that some 
time ago the same organisation made a contract for the Ohio river 
bridge for a sum but little over half the former cost of such a 
structure. 

THE new cattle yards of the New York Central and Hudson 
River Railroad extend from Sixtieth to Sixty-fifth-street, and from 
Eleventh-avenue to the river. They are paved throughout with 
Belgian block stone, and well drained, and in other ways adapted 
to promote the convenience of dealers, and the proper care of the 
animals. They are a part of the extensive terminal facilities 
which the road is furnishing, and contain accommodation for 
1000 head of cattle. Stables and sheep sheds are to be added as 
soon as possible, 


THE Pennsylvania Railroad Company are about to introduce a 
telegraphic arrangement for breakdown trains, which cannot fail 
to prove of great convenience and benefit. It consists of a small 
table with a sloping cover upon which the instrument will be 
placed. Beneath the table is a reel of cable wire, and upon the 
cover a patent —— for severing and making connections. Each 
breakdown train will be supplied with the improvement, and con- 
nections may be made and communications opened in five minutes 
after arriving at any point upon the road. 


sy virtue of a deed of trust from the Virginia Central Railroad 
Company executed June 2nd, 1854, Hon. James Lyons, surviving 
trustee, under peremptory instructions from one of the bond- 
holders, advertises that he will proceed on Monday, May 3rd, in 
Richmond, Va., to sell at public auction the Virginia Central Rail- 
road, with all its depéts, buildings, lands, railways, and franchises. 
This road forms a great portion of the Chesapeake and Ohio Rail- 
road. It is understood an injunction will be applied for to pre- 
vent the proposed sale. 

Ir is announced that arrangements are in train for proceeding 
with the proposed New Durham and Yorkshire Railway, and 
hopes are entertained that the preliminaries of the work will be so 
far completed as to enable the necessary parliamentary notices to 
be given in November next. It is proposed in the meantime to 
construct a line sixty miles in length connecting the coalfield of 
South Durham with the centre of the Cleveland iron trade. It is 
evident that ample scope, if not absolute necessity, exists for such 
an undertaking, but the new line is being projected on too narrow 
a basis to enable the freighters of the North to become perfectly in- 
dependent of the North-Eastern Railway Company and as this was 
the ostensible occasion for the construction of the new line, the 
support accorded to it will probably not realise the expectations of 
the promoters. 

THE 26th monthly report of the “wiss Federal Council gives the 
following Italian statement, and shows the progress that has been 
made at the St. Gothard tunnel up to 31st January: 





Description of work for | Northern end | Southern end Total pro,coss 
at end of 





comparison. Goeschenen. Airolo. | Jenuary 
a ae 1720°90 1444°80 3174°70 
Knlargement of do. ..  .. -- — 1337 °50 
Masonry of arch .. 0 4.) ee -- | _ 458°60 


The number of workmen employed during the month of January 
averaged 2162, and the maximum was 2329. The curved entrance 
to the tunnel at Airole has been completed for a length of 71 
metres, leaving 54 metres only to be tunnelled. 

THE Times of India says:—‘‘No sooner was Baron Reuter’s 
concession out of the way than the Russians discovered that Persia 
could not do without railway communication. Six months ago 
they sent an officer to Teheran to endeavour to get a concession for 
a line from the Perso-Russian frontier to Tabreez, which should 
be made in conjunction with one from Tiflis to the frontier town 
of Julfa, As the Caucasus will, in a year or two, be linked with 
the whole system of Russian railways, which are being pushed 
forward with great rapidity and with due regard to strategical 
requirements, it will seen that the move is one of the first 
importance, because, when completed, the line to Tabreez will 
enable the Russians completely to turn the Turkish flank, to say 
nothing of their — hing some 500 miles nearer to the Persian 
Gulf, while the whole of the north-west provinces of Persia will be 
completely at their mercy. Well, this concession is now a fait 
accompli, and has been actually signed by order of the Shah, thanks 
to English inactivity and to the boundless audacity of Russian 
intrigue, aided by Persian timidity. It is hardly too much to say 
that this concession will have a most important bearing on the 
Eastern question in years to come, and will increase the power of 
Russia for mischief fully a hundred-fold.” 


THE Springfield Republican of March 5th says :—‘* The last work 
involving especial danger upon the Hoosac Mountain, namely, the 
clearing of the central shaft, was brought to a successful issue on 
Tuesday night, and the 45 picked workmen who have been employed 
ey it, with engineer E, A. Bond, are congratulating themselves 
that no accident has marred its progress. The work has been 
under the charge of Mr. Bond, the assistant of Carl O, Wederkinch, 
in sinking the shaft, who alone has planned and conducted its 
re-opening. The shaft, it will be remembered, is 1080ft. deep, and 
in excavating it floors were put in once in 18ft., and these floors, 
with their heavy supporting timbers, have now been taken out, 
one by one, from the bottom up. To enable the miners to cut 
away these timbers, a movable platform, as has been already 
described, was constructed to fill the shaft, being suspended from 
the top by a wire-rope cable and secured by several independent 
fastenings, each capable of supporting the platform, thus rendering 
it doubly secure. _ In place of the e was introduced one of the 
old buckets used in algging the shaft to bring up the stone, to 
remove the débris and dislodged rock. And so, carefully, a step of 
18ft. at a time, have the slippery, treacherous timbers been lifted 
out; together with 112 yards of loose stone, near the top of the 
shaft, some of these last hanging pieces weighing five or six tons, 
and all without any blasting. Brickwork was put in to secure a 
soft vein of rock near the top, the platform was lifted out on Tuesday 
morning, and yesterday the shaft was one clear, deep hele, without 
timber or rock that can ever fall into the tunnel. Certain] , the 

ssful luct of so delicate an undertaking is worthy of 
mention and commendation,” 





NOTES AND MEMORANDA. 


ENGLAND and the United States, according to the latest statistics, 
are the largest sugar-consuming countries in the world. In 1874 
England consumed 830,000 tons, or about 57°2 1b. per head of popu- 
lation. The United States in the same period used 770,000 tons, 
or 44 Ib. per individual. 

THE Minister of Agriculture, with a view to encouraging the 
cultivation of the Eucalyptus globulus in the Roman Campagna, 
has placed 5000 plants at the disposition of the Comizio Agrario, 
to be by them distributed gratuitously to those proprietors who 
desire to make a trial of this tree, which is said to be most effica- 
cious in low and marshy grounds in preventing the malaria so fatal 
in these districts. 

Rai.way sleepers injected with sulphate of copper will be pre- 
served indefinitely, provided the copper remains in its original 
combination with the ligneous tissue. But M. Max Paulet shows 
that on railways where carbonate of lime exists in the stone 
ballasting of the track or in the soil, the carbonate gradually pene- 
trates the wood and substitutes the copper. Decay then follows, 
for carbonate of lime is not a good agent. 

EXPERIMENTS have been made several evenings in the Piazza del 
Popolo, at] Rome, recently, with an apparatus invented by Prof. 

Balestrini, called by him the ‘‘ Collettore Foto-termico Armillare,” 
which appears to consist of a series of reflectors which collect the 
rays of a small oil lamp. The light thus obtained is exceedingly 
brilliant, and seen from the Piazza Colonna appears a globe of fire 
at least 3ft. in diameter; but we are informed that it is produced 
from a small lamp consuming only seven centimes of oil per hour. 

Tue principal manufactories of aniline in Germany are those of 
Offenbach, Bieberich, Hochst, Mannheim, Barmen, Elberfeld, 
Creffeld, and Tournay. These, together with sqeral smaller 
works dispersed over Germany, en one-half of the total quan- 
tity of aniline manufactured in Europe, the value of which in 1862 
amounted to 10 millions of francs, 29 millions of francs in 1867, 
and 38 millions of francs in 1872. The production of aniline in 
France is limited to about 500 kils. per day. The quantity manu- 
factured in Germany, which was about 5000 quintals only in 1862, 
last year amounted to 12,500 quintals. Several of the German 
manufactories produce as much as 5 quintals of fushina per day; 
and even the manufacture of aniline violet, which formerly was 
almost exclusively French, is daily increasing in Germany. 

PROFESSOR THURSTON, of Hoboken, speaking of the improvement 
of iron and steel by age says :—‘‘ One of the most striking illustra- 
tions of tlris improvements of the quality of wrought iron with 
time has recently come to my knowledge. The first wrought iron 
T rails ever made were designed by Robert L. Stevens about 
1830, and were soon afterward laid down on the Camden and 
Amboy Railroad. These were Welsh rails, and, when put down, 
were considered, and actually were, brittle and pooriron. Many 
years later these were replaced by new rails, but until quite 
recently some still remained on sidings. When a lot of unusually 
good iron was wanted, some of these rails were taken up and re- 
rolled into bar iron. The long period of exposure had so changed 
the character of the metal that the effect was unmistakeable. 

Woop pulp appears not to present much resistance to compres- 
sion, and the elasticity of its fibres is destroyed at a comparative 
moderate pressure, so that glazing tends to diminish rather 
than increase its tenacity. It was found that paper composed 
entirely of wood pulp, which before glazing broke at 11°70 kilogs. 
and 15 kilogs., was not capable of sustaining but little more than 
half the weight after being glazed, and broke at 6°40 kilogs. and 
4°20 kilogs. Another sample, containing 33 per cent. of wood 

nlp, and weighing 60 grammes per square metre, broke at 12°35 
eal and 7°90 kilogs. before glazing, and at 10°30 and 7°50 after- 
wards. The influence of kaolin on the strengths of paper is shown 
by the following experiments:—A sheet of printing paper, weighing 
48 grammes to the square metre, giving 10 per cent. of ash, broke 
with a weight of 8°40 and 6°25; the same quality of paper, but 
containing 17 per cent. of ash, broke at 7°90 and 5°35. 

THE Gazetta della Cartiere Italiane gives some interesting data 
respecting the tenacity of paper, which, up to the present time, 
has received but little attention, and more especially the influence 
of its manufacture by machinery has upon its resistance to tearing. 
It is very evident that the paper during its passage over the drying 
cylinders stretches in the direction of its lost. and to shorten 
in the direction of its width ; it has always been found that paper 
has a greater tenacity in the former direction than in the latter. 
The following are the results of a series of experiments :—-Of 
fifteen different qualities of paper, weighing on the average 
50 grammes per square metre, the breaking weight of a strip 
33 millimetres in width was 9°10 kilos. when taken in the Wirection 
of length as manufactured, whilst a strip of similar dimensions cut 
in the direction of the width from the same paper broke at 
6°20 kilos. Paper made from rags containing half wool, and 
weighing 160 grammes per square metre, broke with a weight of 
6°60 kilos, when taken in the direction of its length, and at 
4°65 kilos, in the opposite direction. Paper made from wool pulp, 
and weighing 60 grammes per square metre, broke at 11°70 in the 
first and at 8°15 in the other direction. From these experiments 
it will be seen that the strength of paper in its longitudinal and 
transversal directions stands in the ratio of 3 to 2. The glazing of 
paper tends to increase its strength, provided that the pressure is 
not such as to destroy the elasticity of the fibres of which it is 
composed- A sheet of printing paper made entirely of rags, and 
weighing 40 grammes to the square metre, gave the following re- 
sults as to its breaking weight :—Before glazing, longitudinally, 
6°80 kilos.; transversely, 4°30 kilos.; glazed Y passing once 
through rolls, longitudinally, 6°85 kilos.; transversely, 4°30 kilos. ; 
and glazed by being passed twice through rolls, longitudinally, 
7°35 kilos.; transversely, 4°35 kilos. 

M. VIKJANDER, during one of the recent Swedish expeditions to 
the arctic regions, made extended investigations into the electrical 
condition of the air there existing. All of his observations agree, 
says the Scientific American, in showing that the atmosphere 
conducts electricity at temperatures relatively high, a circumstance 
to which may be attributed the absence of thunder and the pre- 
sence of the aurora borealis. It has been suggested that this is 
due to the great humidity of the air in such regions; but it is 
evident that the phenomenon must be ascribed to other causes, 
since the same temperature and the same degree of humidity do 
not produce a like effect in lower latitudes. At less temperatures, 

4 deg. and 13 deg. Fah., and below—the air isolates better. 
Generally the arctic atmosphere appears to be positively 
electrified, and the earth negatively. In several instances, 
the air was effectively electric of itself, and this not due to 
terrestrial induction. During certain periods of the spring, 
at a time when the air isolated relatively well, both ground 
and air were charged with negative electricity. This change 
of electrical state of the atmosphere was not a constant consequence 
of greater cold; but when the temperature had been lowered for 
some time the air had an evident tendency toward a negative con- 
dition. There seems to be a natural connection between these 
facts andtheaurora. During the months of January and February, 
the latter phenomenon appeared daily, and was especially 
noticeable on the 19th and 26th days of the latter month. It then 
disappeared, to reappear, however, on the 2nd of March. At the 
same time changes in the electricity of the air were observed, 
suggesting the theory that the negative electricity, deprived of the 
possibility of wr -_ itself into the aurora, was obliged to 
accumulate in the lower atmospheric strata, which isolated 
relatively well. From the 2nd to the 11th of March the aurora 
returned, and during this period the air was in a good conducting 
condition, or else, when effecting isolation, was positively charged. 
Subsequent to the latter date, the auroras ceased entirely, and an 
interval supervened, of low temperature with negatively electrified 
air, which lasted until the increasing light of the season of the 





year precluded further auroral observations, 





MISCELLANEA. 

Aw exhibition of Algerian products of all kinds will be opened at 
Algiers on the 15th of next November. 

GREAT animation prevails at present in the Clyde shipping trade, 
and itis with the utmost difficulty that sufficient berthing accommo- 
dation can be found in Glasgow Harbour. 

Mr. T. MELLARD REApE, C.E., of Liverpool, has been appointed 
architect to the Liverpool School Board. It is, we understand, the 
intentions of the board to erect schools for 1000 children in Wal- 
ton-lane, and Mr. Reade is preparing plans for the same. 

THE following is a statement of the number of members of the 
Manchester Steam Users’ Association on the 3lst December, 1874, 
the number of boilers under inspection, and the revenue of the 
Association for the year: —Number of members, 768; number of 
works, 92; number of boilers, 2689; subscriptions, special service 
fees, &c., £5236 5s, 8d. 

Sin Jounn HAwKsHAw, C.E., has been in Glasgow since last 
week prosecuting his inquiries, as Royal Commissioner, into the 
pollution of the Clyde and the means of its purification. During 
the present visit he has been directing special attention to the 
entoene shores of the river, and it his intention to return to 
Glasgow in the autumn to take evidence on the subject. 

Tue casting of the statue of the late Prince Consort, to be 
congo under the dome of the Albert Memorial, in Hyde Park, has 
cen completed. The figure is seated in a chair of state, and is of 
colossal size, being 15ft. in height from the base to the crown of 
the head. The artist, the late Mr. J. H. Foley, R.A., fortunately 
completed the model before his death. The statue would have been 
completed some months since but for an unfortunate accident. It 
now only requires the final chasing before being fixed in its resting 
place, 

Ata meeting of the chemical section of the Glasgow Philoso- 
phical Society, held on Monday night, Mr. E. C. C. Stanford pre- 
siding, Mr. J. J. Coleman read *‘ Notes of Experiments with 
Carbonised Oil Shales as Filtering Media for Sewage,” showed 
samples of sewage which had been filtered through shale, and 
pointed out that the carbonised shale had the effect of preventii 
the development of sulphuretted hydrogen, even after the liquid 
h» | been kept for two months, Atthe same meeting Mr. Stanford 
read a paper “‘ On Nitrification and the Action of Filtering Media 
on Organic Nitrogen in Water and Sewage.” He also practically 
illustrated his remarks, and a discussion took place on both papers. 

Mr. FRANCIS WAKEFIELD, writing to a contemporary, says :—‘*It 
is very important that the 7000 shareholders of the Crystal Palace, 
whose interests we represent, should be informed of the success 
which has attended our exertions to promote their interests. T 
therefore communicate at once to you the factthat we have con- 
cluded the terms of an agreement, by which their property is to be 
purchased, for a new association, at a considerable increase on its 
present market value—that the financial contractors are prepared 
to deposit a security of £100,000 for the execution of the contract 
—and that this has been done in the very terms demanded by the 
court of inquiry, who will, doubtless, immediately issue their re- 
port, and submit this offer to the shareholders for their accept- 
ance, 

A RECENT Gazette contains a Royal Commission directed to Sir 
James Fergusson, Lord Frederick Charles Cavendish, Baron 
Balfour of Burley, Sir Charles Ducane, Mr. Henry Robert Brand, 
Mr. Thomas Knowles, and the O'Conor Don, to inquire into the 
working of the Factory and Workshops Acts, with a view to their 
consolidation and amendment, and specially to consider whether 
they can be made more consistent and harmonious, and whether 
any of their provisions may properly be extended to other trades, 
industries, and occupations not included therein; and whether in 
the case of other trades, industries, and occupations other than 
those dealt with by the Act of 1874 any further provisions are 
requisite for the improvement of the health and education of youn 
persons and children, and whether any further provision is ole 
for the due enforcing of such Acts, or, if not, in what way the ex- 
isting provisions may be improved. 

AcRELIUS, a Swede, writing in 1759, gives an account of the iron 
works in Pennsylvania and the adjacent English colonies in 
his time. There were eight iron works inthe colony, of which the 
** Cornwall Works” are still in active and successful operation. 
Then it made twenty-four tons of iron a week, and kept six forges 
regularly at work. The pigiron was mostly sent to England, the 
bar iron was used in Philadelphia and the interior towns. Com 
petent authority 4 that pig iron was sold at the furnaces for 
£3 (is, 8d. per ton, bariron at the forge for £20 per ton, on six 
month’s credit ; while the calculation of expense put the pig iron 
as costing at the furnace £2 per ton, and bariron at the forge £10 
per ton ; moulding goods or castings of kettles, stoves, &c., sold 
at the furnace for £5 6s, 8d. per ton, and as, even then, Pennsyl- 
vania, New Jersey, and Maryland supplied more iron than their 
inhabitants needed, it was exported to London, which had an ex 
clusive privilege of trade to the West India Islands, and to other 
English colonies, 

THE Bulletin of the Iron and Steel Association says :—** The 
duty on iron aad steel and manufactures thereof, under the recent 
Act of Congress restoring the ten per cent., is now as follows: On 
iron, per ton—pig, 7 dols.; hammered or rolled bar, ordinary sizes, 
22°40 dols.; extra sizes, 33°60 dols.; rod, split, hoop or sheet, 
28 dols, to 39°20 dols, ; rails, 15°68 dols. On steel a. 1} cents 
per pound, or 28 dols, per ton; bars, coils, sheets and ingots, in- 
cluding steel wire not less than jin. in diameter, when valued at 
7 cents per pound or less, 2} cents per pound; valued over 7 cents 
and not above 11 cents, 3 cents per pound; valued over 11 cents, 
34 cents per pound and ten per cent. ad ralorem; steel in other 
forms, not otherwise provided for, thirty per cent.; steel manufac- 
tures not otherwise provided for, forty-five per cent. All manu- 
factures of iron and steel, such as machinery, hardware, cutlery, 
anvils, chains, screws, Xc., will now pay an additional duty of ten 
per cent. over that levied since 1872. By taking ten per cent, from 
any of the above rates, the duty under the second section of the 
Act of June 6th, 1872, now repealed, can be ascertained. 

NEGOTIATIONS are in progress for the construction of a narrow 
gauge railroad on the island of Nantucket, to extend from the 
village of Nantucket, through Town Pasture, the Plains, and head 
of the plains to the South Shore, a distance of five miles. The 
Provincial Parliament some time since passed an Act for the con- 
struction of a bridge over the St. Lawrence river at Montreal. 
Up to the present time the surveys have been completed, and the 
future plan is in process of elaboration, The length of the bridge 
proper over the river will be 7300ft., and the viaducts in the city 
5000ft., making the total length of the structure 12,300ft. The 
main span, of G00ft. inlength and 160ft. above water, will extend over 
the over navigable channel. Oneach side of this principal span there 
will be one of about 350ft., and the remaini spans will average 
some 300ft., or such other dimensions as may be established when 
the cost of stone piers with iron superstructure is fully considered. 
The piers will very heavy, and those in the water will be 
built after the manner of similar portions of the Victoria Bridge. 
The style of iron superstructure will be open lattice work. e 
rail level will be on the lower chords. Twenty feet above a floor 
will —. the ordinary carriage traffic; a second floor, 12ft. 
above the first, will give facilities for city car traffic, several lines 
of rails being placed and the train drawn by dummy engines; the 
top of the bridge to be floored over, and with strong ornamental 
iron railings for safety, will furnish all the required facilities for 
pedestrians. For the convenience of the latter, hydraulic or steam 
elevators are to be arranged at different streets where the bridge 
extends over the city, so as to enable passengers readily to reach 
the footway. Generally speaking, it is thought that the bridge, which 
will be known as the Koyal Albert, will cost very considerably less 
than the Victoria, and be built in one-half the time, the surveys 
having revealed much more favourable engineering conditions of 
line than had been anticipated. 
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REPORT ON THE UTILISATION OF PEAT AND 
PEAT LANDS. 
(Continued from page 193.) 

Compression in various ways, even by hydraulic and steam 
presses, has been a favourite idea with many peat inventors; but 
it is to be much doubted whether these attempts were sound in 
principle ; and not one seems flourishing under the test of practice. 
A compression lasting but a short time has no effect on such a com- 
paratively elastic substance, while a continued pressure on wet 
= has as little effect as on a cube of incompressible water. 

iven the simplest way perhaps possible for compressing has not 
answered ultimately. On the peat heath adjacent to some iron- 
works near Neustadt in Hanover, a compendious method of work- 
ing the fibrous and mossy peat of the district was at work in 1860, 
forsome time. It was cut in the usual way, dried in the sun, and 
then merely passed through a pair of cast iron rolls, flowing out 
like the hot slab of iron in a rolling mill, and reduced about two- 
thirds in bulk, The finished peat had a slovenly look, but it was 
comparatively dense and tough. The ironworks themselves, how- 
ever, turned out a great loss and failure. One more successful 
method is known in Germany as the Lithuanian or Russian plan. 
It consists in ploughing and turning up the surface of the field 
several times, in order to dry the material in the air. The peat 
thus well broken up is collected and conveyed under a falling ram 
or monkey, the head of which, on its falling, drives the peat into 
iron moulds. This primitive plan answers for soft fat peat with 


its lesser elasticity, producing dense stony blocks; but it is evi- 
dently unsuited for working on a large scale, 





Merkel and Company, of Kolbermoor, Upper Bavaria, showed in 
the German Department some raw peat and moulded peat— 
Modeltorf —both stated to cost 1 florin 24 kreuzers Bavarian money, 
or 2s, 4d. per centner; and some pressed peat, with a price of 24 
kreuzers per cubic metre. They also had specimens of peat dis- 
integrated by the ata and after grinding—7Z'orfmuell—such as is 
used in their peculiar process, A medal of progress was granted to 
the firm by the jury. Their process, known in Germany under the 
name of Exter, first carried out at Haspelmoor, and soon after- 
wards at Kolbermoor, created at first a great sensation in Germany; 
snd it was subsequently tried at Freiburg, in Switzerland, at Neu- 
stadt, in Hanover, and at Miskolez in Upper Hungary. This method 
is a modification of that experimented upon by Messrs. Gwynne 
and Co., of London, and at the Derrylea Works in Ireland. All 
these establishments, except those at Haspelmoor and Kolbermoor, 
have been given up long ago. The works at Haspelmoor, situated 
on the railway between Munich and Augsburg, belong to the 
Bavarian Government ; and it is probable that, if their continuance 
did not depend on a practically exhaustless purse, they would have 
been long ago given up. Laid down about L5 years ago, we believe, 
a record of successive changes and plans adopted at Haspelmoor 
would form a pretty complete history of the working of peat. The 
processes employed by Merkel and Co., at Kolbermoor, and by the 
Bavarian Government, at Haspelmoor, may be briefly described 
as tearing-up the peat, then drying and pressing it at a tempera- 
ture of about 140 deg. Fah. 

The peat bog is in the first place well drained, cleared of brush- 
wood and properly levelled. From this level surface, a period of 
fine weather being chosen, a thin layer is harrowed up or ploughed 
either by steam as at Kolbermoor, or by ordinary horse draught as 
at Haspelmoor. The plot to be ploughed is traversed through the 
middle by a railway. A portable engine sets in motion an endless 
wire-rope on horizontal pulleys, set up at either border of the 
land. Four gang ploughs are attached to the rope, and as the 
latter is set in motion, they break up the strip of peat they pass 
over. The locomotive and the pulleys are then moved back, and 
the process is repeated. The surface yielding this thin layer of peat 
loses some of its moisture, by evaporation in the air, and the loose 
layer itself when made up into small heaps in the condition of fine 
Torfmuel, soon also loses still more. After being thus partially 
dried, this loose peat is removed to capacious storing sheds, where it 
becomes the stock of raw material for future manufacture. In ad- 
joining buildings the peat mould is more fully dried and warmed 
by artificial heat, and in the manufacture it falls into horizontal 
tubes, in which it is compressed by rams of plungers worked by 
eccentrics, driven by steam power. The cost of the compressed turf 
was ascertained by the Dublin Commission, in the latter part of 
the year 1872, tobe about twelve shillings per ton. But this amount 
does not include the large original outlays upon buildings and ma- 
chinery and other items. 

The Dublin Comraission observe that they ‘‘ were informed that 
the State direction in connection with these works had under con- 
sideration the question of discontinuing the system altogether,” 
andthat “‘ thissystem is essentially the same as that for the working 
out of which works were, subsequently to the year 1860, erected at 
Derrylea, in Ireland, where the results were commercially unsuc- 
cessful,” We have been informed in Germany that the tiles thus 
produced, when beginning to kindle, are apt to split up into frag- 
ments, and to issue from the chimney in a dangerous stream of 
fiery sparks ; and that the actual cost of production, all items taken 
into account, of the compressed peat at Haspelmoor, is really not 
less than about twenty shillings per ton. 


IV.—THE Drytnec or PEAT. 


The great difficulty with peat, perhaps the greatest difficulty in 
our climate, consists in drying it. Peat from the bog contains from 
75 to 90 per cent. of water; so that to get a ton of perfectly dry 
peat from four to sometimes as much as even ten tons have to be 
raised, containing from three to nine tons of liquid injurious to 
combustion; and at least the major portion of this mass of water 
must be driven off in some way, leaving the peat with at the most 
25 per cent. of free water. Even when peat has been well dried, 
it yields, according to Dr. Vogel, when heated to boiling point, as 
much as 16 per cent. of water. Its hygroscopic nature is such 
that in moist weather it takes up water to at least 20 per cent. of 
its weight. 

In the building given to the so-called ‘ additional exhibits” was 
a model of a peat-drying shed by Theodor Phol, of Joachimsthal, 
in the Bohemian Erzgebirge. This drying shed was made with a 
light roof raised on wooden pillars, the peat being laid cross-wise 
in three tiers, the bottom tier resting ona couple of strips of wood. 
{n the pavilion of Carniola was shown some raw peat from the 
Ribscra Forest, 3523 vertical feet above the sea level. It was 
begun to be worked in 1869, principally for the puddling furnaces 
of the Rothwein Ironworks. A model of a wooden drying shed, 
similar to those used for common bricks, an iron spade and a knife 
for cutting the pieces into bricks, were also exhibited. 

We have described above the method and tools adopted by that 
company at the Benedicthiitte for cutting peat by hand labour. 
Whenever the sods cut are of sufficient consistency from off a well 
drained portion of the bog, they are at once piled in the mode 





_THE ENGINEER 





indicated in the accompanying sketch. If not sufficiently dry 
to prevent their breaking or bending, some additional time is 
allowed to elapse. The local term for this form of pile is Kastel 
or ‘small box,” and the number in each pile is from six to ten. 





The upper four to eight pieces get dry ina short time, and they 
are then stacked in so-called Tristen. Herr Kalus considers that 
“*to bring the dry peat into magazines is quite impracticable for 
manufacturing purposes, as the stacking in heaps or Tristen is in 
any case unavoidable in order to afford time for the complete 
drying while protecting the peat from the worst weather. As, 
however, all labour given to peat is so dear on account of its large 
volume anda great number of the bricks, it is best to do away 
with this removal and to turn the Tristen itself into a storehouse, 
only removing the peat when it is actually needed.” The Tristen 
are therefore, simply stacks in the form of a — 
as shown in the accompanying sketch, left with slits or 





openings which much further the subsequent drying, one and a- 
half metres apart, and set upon a foundation F, F, F, consisting of 
waste sods and bits of peat. These stacks are generally two metres 
wide, from three to four metres high, of any length, and are so set 
up as to form a sloping roof which is coveréd with planking. This 
covering is made of light boards in suchwise that apair of sets hinge 
together and can be at once taken off one Tristen and adapted to 
another, As shown in the sketch (Fig. 3), they hang together by 
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means of a hook and lugs, the boards being lightly nailed together, 
alternately one above the other, as indicated. This mode of stacking 
also entirely replaces store- 
houses which, for large 
quantities, require a heavy 
capital and are subject to 
considerable outlays for 
repairs, Even in_ the 
depth of winter with a 
heavy fall of snow on the 
ground, the ee can be 
fetched in light trucks 
running on a wooden rail- 
way and taken direct to 
the furnaces. 

Herr von Rosthorn has 
communicated to us a 
rough - and - ready plan, 
shown in the annexed 
cut, applied in some 
Austrian districts, but 
evidently only applicable 
to fibrous peat. It consists 
in setting up tall vertical 
poles, armed with tiers of 
transverse spars, and set 
up in the bog at short 
distances from each other, 
like a field of hop poles. 
On the transverse hori- 
. zontal arms the spade-cut 
sods are strung. This 
plan is cheap and very 
effective in fine weather, 
as the rays of the sun and 
currents of warm dry air 
have everywhere unim- 
peded access, When dry 
the bricks are stored away 
in large sheds erected on 
tue bog. 

At many peat works the 
wicks are dried on racks 
erected in a line on the 
bog, and roofed over, but 
otherwise open on all sides, 
This method is very expensive in first cost on account of the large 
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areas requiring to be covered for even a comparatively small pro- 
duction, and is renewed, as the timber rots away on the bog by the 
end of ten or twelve years. If simple drying racks and sheds are 
expensive, this is still more the case with the drying chambers and 
hot houses, constructed with blowing and exhausting fans—costly 
= which have ruined many undertakings, and have engulphed 
ortunes. The simplest method of drying consists in setting 
up the peat bricks in pyramidal piles, at intervals from each 
other, and when dry storing them away in heaps covered with straw 
or rushes. This plan is of course cheap, but it takes a long time, 
and is entirely dependent upon the continuance of fine weather. 

The absurdity of attempting to evaporate the75 or 90 per cent. of 
water contained in fresh hand-cut or freshly macerated peat can 
easily be seen by reckoning out the thermal units required to evapo- 
rate such an amount of water by means of peat itself. The 
following experiments made by Mr. M‘Grath, formerly of Athy, 
— bear on the question, and are interesting in them- 
selves, 

The experiments were conducted under an 8-horse one-flued 
boiler, The pressure was constantly kept at 30 lb. on the square 
inch during the combustion of the fuel. All the steam generated 
passed through a refrigerator, and, being condensed, was collected 
and weighed. In the first experiment, 850 lb. of water were 
evaporated in three hours by 200 Ib. of the best brown prepared 
peat of Athy bog, or 4} lb. water evaporated by 1 lb. of peat. In 
the second experiment 420 Ib. of water were evaporated in one 
hour and 24 minutes by 100 Ib. of the same peat, or 421b. of water 
were evaporated by 1 lb. of peat. In experiment No. 3, 8001b. of 
water were evaporated in three hours by the combustion of 100 Ib. 
of good bituminous coal, or 8 lb. of water to 1b. of coal. Ona 
fourth trial, 520 lb. of water were evaporated in two hours and 45 
minutes by 200 lb. of the best black or bottom peat, or 2?1b. of 
water by 1 1b. of peat. This inferior result, unusual with black peat, 
was possibly due to its having deteriorated by exposure, as it had 
been kept 18 months. 

It is in drying that another difficulty of the mechanical processes 
has to be encountered. All condensed, or moulded, or stamped, 
or even macerated, peat, is dried with greater difficulty and keeps 
in the moisture longer than common cut raw peat. This has been 
found by experience, in spite of the strange theories about macera- 
tion opening the fibres, and similar fancies ; though, undoubtedly, 
of all plans of mechanical treatment mastication most facilitates the 
getting rid of the water. Peat must also be dried as gradually as 
possible, oris very friable. For obvious reasons, as with wood, the 
slower peat is dried the less it is liable to cracks; and this drying 
must take place more equably and gradually under cover from the 
direct rays of the sun and hot blasts of air. 

We describe elsewhere Eichhorn’s process for balling peat, and 
its results, as complete as we have been able to make them, appear 
in a tabulated form. The annexed sketch shows Eichhorn’s drying 
chamber, as modified by Lieutenant Von Horn,of Stockholm. 





It consists of an open framework of wood provided with inclined 
drying floors arranged one above another, leaving a space between 
them. These drying floors are composed of a number of laths so 
arranged as to forma kind of lattice work, through the openings of 
which air can pass and circulate amongst the balls of peat placed 
thereon. Inthe upper part are tramways, upon which the cars 
containing the balls to be dried travel. The balls are turned into 
spaces between the drying floors, down which they roll until 
the floors become filled. As the blocks become dried they are let 
down from the lower ends of the inclined floors into a store room 
situate beneath, fresh blocks to be dried being supplied at the top 
as fast as the dried ones are removed. The chamber is also roofed 
over to protect the blocks being dried as well as those in the store 
room from rain or from too much sun, 

(To be continued. ) 








ITALIAN RAILWAYS.—The gross receipts during the past year of 
the whole Italian network amounted to 140,965,558f., showing an 
increase of 5,272,269f. on those of the previous year. The receipts 
per kilo., taking an average of the whole network, was 20,178f., 
or an increase of 85f. in the previous year. 

INTERCOLONIAL RatLway.— (From our Correspondent).— This 
undertaking has not proved at present a very profitable enterprise. 
The aggregate receipts on revenue account in 1874 were 893,430 ols. , 
while the aggregate working and maintenance expenses for the 
year were 1,301,550 dols., showing a loss for the twelve months 
of 408,120 dols. The revenue of the line is, however, extending, 
the receipts for 1873 having been only 703,458 dols., while those 
for 1872 did not exceed 622,900 dols. 

Tue Prick or Roiiinc Stock.—The Caledonian Railway 
Company paid an average of £3190 each for two new passenger 
engines Sak tenders in the past half year. For three first, twenty- 
three third, one saloon, and one post-office carriage they paid the 
large sum of £14,965, which was equal to the unusually high 
average of £534 for each of the twenty-eight carriages. For sixty- 
eight mineral wagons, two cattle trucks, and fourteen brake vans 
they paid £7907, being at the rate of £94 for each vehicle. In the 
estimate of further capital an amount of £250,000 further is 
required for additional rolling stock. ti 

DratH oF Mr. Peck.—Mr. Frederick Peck, formerly of 35, 
Golden-square, London, died at his temporary residence at Yoxford, 
Suffolk, on the 22nd ult. Perhaps we have had among us few archi- 
tects of greater promise than the deceased gentleman. At the age 
of 47 he had successfully competed for and carried through a most 
unusual number of public works, amongst which we may mention 
the Agricultural Hall, Islington, the Albert Middle-class Colleges 
at Framlingham, Bedford, and Trent, the workhouses at Malden 
and Whittlesea, the gaol at Lincoln, the Town Hall and Albert 
Asylum at Cambridge, the Bedington Orphanage, &c. Mr. Peck 
was also the architect for Sir Robert Harvey's somewhat celebrated 
mansion at Crown Point, Norwich, and he leaves behind him many 
traces of his genius and great practical knowledge in the residences 
of his friends public and private. Mr. Peck married in 1870 the 

oungest daughter of the late Mr. Richard Garrett, of Leiston 
Works, for whom he designed the ‘‘ Works Hall,” and many 
valuable additions to the workshops and their environs at Leiston, 
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Malone, of Hull, and the whole has been executed for the 
amount of the original estimate, that is to say, £18,000. We 
shall give a cross section of the bridge in an early impression. 


ROOF OVER THE RAILWAY STATION AT 
LUNEL, HERAULT. 

Ar page 230 we illustrate a neat roof spanning what is known 
as the Lunel station, in Herault. The general features will be 
readily unerstood from our page engraving, Figs. 1, 2, 3, 4,5, and | 
6, while certain details are given in Figs. 7,8, 9, and 10, annexed. 

The roof is 83°270 metres long by 18°210 metres wide. [t is 








supported by twelve cast iron columns, conical up to the height | 
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of 3°200 metres, and square above. They are 0°030 metres thick. 
The bases of the columns are also square. The girders are 0-600 
metres deep, where they are attached to the columns; at the 
point of the roof they measure 1°290 metres. The lower 
line is the are of a circle of 24 metres radius, The 
upper and lower parts are composed of angle-iron 50 by 80 
metres, the cross bars of flat iron 60 by 6 metres. The running 
purlins are 0°250 metres deep, and those above 0°400 metres. 
They are formed of angle-irons, simple bars, and simple T up- 
rights. The braces, which are placed longitudinally between 
the columns, are composed of angle-iron, with cross-bars the 
sume as in the girders. All the principal dimensions can be 
obtained in French measures from our engravings. The corru- 
gated iron uxed for the covering is undulated to the depth of 
0166 metres; the sheets are united together and with the 
girders by small rivets. The total weight of metal is 73 kilo- 
grammes the superficial metre. The cost was 27,000f., or 45f. 
per superticial metre. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our corre- 
spondents. ) 





PATENT LAWS, 

Sir,-THr ENGINEER of the 12th contains two letters on patent | 
laws in which Iam mentioned. In the first, ‘A Manufacturer” says: 
**No one has approached the subject who is at the same time quite 
disinterested and familiar with it.” I am at least disinterested. 
{1 am not engaged in any business, and have nothing to do with 
patents in any way. Your correspondent gives what he, no doubt, 
supposes to be a correct account of a conversation with me, and of | 
transactions of the concern which I managed, and begs that I will cor 
rect him if he isin error. I don’t see any object to be gained by doing 
this. The only remark [ make is, that he probably mistakes the | 
time during which I have been a sceptic as to patents being of 
advantage to the public and manufacturers. He may, if he feels 
desirous to inform himself, refer to the evidence I gave before the 
Lords’ Committee on Patent Bills so far back as 1857. 

‘A Manufacturer” says: ‘‘ Mr. Macfie may propose State rewards 
to inventors, but he is not rash enough to contemplate the award- 
ing by the State of necessary compensation to manufacturers,” 
whose service, I add, in particularising and introducing inventions, 
both of us aslmit. Why, in “* The Patent Question in 1875,” p. 25, 
he may read: ‘ To manufacturers, who have been eminently instru- 
mental in introducing a new trade, the board may decree some | 
share of the due reward along with the inventor;” and in “ The | 
Abolition of Patents,” p. 86, ‘The prizes may be divided between | 
the originator of the idea of any invention and the successful intro- 
«lucer into practical use.” He may say this is not the ‘ compensa- 
tion” he means, I proceed, therefore, to the end of the para- 
graph, where | read, ‘One firm of engineers in the North of 
England regularly set aside, as a portion of their trade expenses, | 
tive thousand pounds a-year to be spent on experiments intended 
to test the value of new inventions ; and yet the firm really have 
taken out very few patents, because the experiments too often 
result in nothing but loss. How could Mr. Macfie provide for 
such a case as this?” My answer is, I am not called on to provide 
for it. I doubt extremely whether it should have provision ; for, 
first, the absence of patent law would extirpate much of the detri- 
mental secrecy that prevails now, and under the régime of freedom 
of industry their happy or hopeful ideas would be spoken about ; 


manufacturers and engineers of e: ience would be spoken to, 


and thereby valuable advice would be obtained right and left. 
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With a good chance of the consyltation bringing out the facts and 





the fate of previous trials and experiments in such a manner as to 
= the waste of a great part of the £5000; and, secondly, 

nowing what we do of the ea of large engineering concerns, 
it does not strike me as unlikely that such a sum would be spent 
for the sake of maintaining or attainiig the lead and prestige of 
excellence, even if the business were carried on in Switzerland, 
where there are not patents. But, after all, my substitute system 
does make provision of a sort, provision I think ample, in the form 
of rewards or, let us call them, grants of money. Still further, if 
among the experiments there should be one that promises well, 
almost any abolitionist would be prepared to contemplate, and 
institute for such as it, by suitable machinery, some proper special 
provision, We are all quite ready, I daresay, as he should know, 
to concede the monopoly of a patent for any invention of which it 


| may be reported, on competent authority, that there is in it an 


element of merit and promise, but so remote and contingent, while 
also so expensive to work out, that 
without that security it might never be 
brought to the proof. In truth, the 
difference between patentists and their 
opponents is not one between patents 
and no patents, but between those con- 
cessions lavished right and left with no 
due regard to the importance of keep- 
ing open the public domain, and con- 
cessions few and well-weighed, regu- 
lated according to the principle of 
keeping trade es by not giving away 
an immensely costly privilege, without 
something like an equivalent advantage 
that is, without value received. 

Your correspondent in another para- 
graph asks, “If I and my partners 
spend £7000 in developing an invention, 
have we not a right to be protected 
by the State from the loss of that 
money?” I answer, No; at least,not 
until the days come when his and his 
partners’ inventions are so absolutely 
original that there is no likelihood 
that anybody else would hit upon the 
same idea and as cleverly work it out; 
and even then it will be ex gratia, not 
of right. We do not object to any 
amount of profit ; we would be glad if 
it could be earned without unfairness 
to others, but we do object to shutting 
the gates against everybody else and 
making everybody pay toll. However, 
he and I are nearly at one; if patentists 
would write as sensibly and present 
claims as moderate, they might have 
their own way. The misfortune is, 
’ they ask a thousand times more than 
Fis.9. (N? 1) to be protected against loss; they aim 

at, = they get, protits without limit, 
profits that have no ——— to 
their invention’s merits and their own 
enterprise, that is, to the service they 
render the public. 

I do not understand the answer your 
other correspondent, ‘‘ M.P.,” returns 
me. But never mind; passing there- 
from, I call attention to the following : 
es ang in his letter, Mr. Macfie 

orward the question of State 
payment and State honour as a reward 
for inventions ; but the history of 
State payments and State honour to 
inventors will have to be fergotten.” 
He should remember that State honours have never been attempted 
and State payments have never yet been recognised as a system. 
I contend that they ought to be, not that they have ever been. 
We could easily constitute an Invention Board, whose distributions 
would give far juster and greater satisfaction than the present 
indiscriminate lottery of patents. 

It is very pleasing to see how much there is common to us both 
in the seemingly discordant views of ‘“‘M.P.” and of abolitionists 
(unfortunate name). ‘‘ Take a poor inventor,” says he, ‘‘ who does 
notask . . . but simply that he shall have a right in his own 
creation until he shall obtain an equivalent for the time, 
trouble, and expense he has incurred.” Such an equivalent, I 
repeat, is a thing concedable; but ‘‘M.P.’s” friends ask a deal 
more, 

The true view of a patent, its legitimate standing ground, is that 
it isa contract. The essence of a contract is that it is fair and 
equal, Adopt this principle, and it follows we must have exami- 
nation, we must have some more or less effectual estimation of 
value. Therefore some limit to the maximum sum realisable, not 
from working the invention, but from exploiting the patent. 

Yet a patent would fall short of the mark even then; it is too 
mercenary—or pecuniary, let me call it. Let there be superadded 
or transposed the nobler, sentimental, and moral impulses. We 
should also take a more business-like and a more judicial view of 
what is got and what is given by patents. 

Misconception, want of unity of purpose, fear of consequences, 
limitation of scope, sectional advocacy, have sadly muddled this 
great national question. Among other false conclusions is the very 
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| frequent one—that patents are a burden on manufactures and in- 
| dustry that ends there; whereas these are also the medium 


through which an ever-growing and crushing weight is thrown on 
the nation. R. A, MACFIE. 
London, March 29th. 


GRAMME’S MAGNETO-ELECTRIC MACHINE, 


Srr,---I wish to direct attention, through THE ENGINEER, to 
a project which has of late been brought prominently into 
notice. It is now about two years since Gramme’s patent 
magneto-electric machine was brought by some speculators, from 
Paris into this country. The novelty of this machine con- 
sisted in giving to the armature the form of a closed ring, wrapped 
round with a series of small coils of insulated wire, in such a 
manner that when the ring was caused to rotate before the poles of 
a permanent or an electro-magnet, a continuous and approximately 
uniform current of electricity was obtained. This form of 
armature, I would observe, possesses no practical advantage over 
the well-known forms contrived by Saxton and Siemens, when 
arranged to produce the direct current from a well-constructed 
commutator, but it has the disadvantage of requiring a com- 
mutator of complicated construction, and of not producing the 
alternating current now employed for lighthouse illumination. 
Had M. Gramme limited the exercise of his ingenuity to improving 
the magneto-electric machine of which he claims to be the 
inventor, it might have found a respectable place in the labora- 
tory of the physicist as an instrument of research; but he and 
those associated with him have, for the Pp se of bringing 
the invention into notice, adopted the principle of clectro-dynamic 
accumulation to produce electric light from an electro-magnet, 
which, as is well known to those familiar with the history of 
electrical science, forms no part of Gramme’s invention, With 
the view of giving further publicity to the Gramme machine, the 
a of the speculation obtained permission of the Board of 

orks to exhibit, at their own expense, an electric light from the 
clock-tower of the Houses of Parliament at Westminster, and with 
this semblance of Government patronage aided by afticles in the 
“Quarterly Journal of Science,” and other publications, ‘‘ The 
Electric Power Company (Limited)” was formed to purchase 
and work the Gramme invention. The nominal capital of this 
com was £100,000, out of which the moters were to 

ve £65,000, As a small amount only of of this company 








was subscribed by the public—an amount which would appear to 
have been insufficient to repay the promoters for their venture—a 
new a has been recently formed, called ‘ Gramme’s 
Magneto-Electric Company (Limited),” with a nominal capital of 
£250,000. Out of this capital the vendors of the Gramme inven- 
tion are to receive the modest sum of £145,000, and, to show their 
confidence in the undertaking, they have considerately agreed to 
accept £35,000 of this amount in paid-up shares of the company. 

I now come to the more important object of my communica- 
tion. <A short time since, Dr. Antonio VPacinotti, of the 
University of Pisa, was good enough to send me a reprint of 
his memoir ** Sulle Elettro Calamite Trasversali,” from the Nvore 
Cimento of 1864, vol. xix., p. 378, which contains a description of 
an electro-magnetic machine with an armature in the form of a 
closed ring, wrapped round with a series of small coils of insulate: 
wire, in the same manner precisely as in the machine of Gramme. 
The learned Italian professor states in his memoir that he had one 
of these machines constructed as early as 1860, for the Cabinet of 
Technological Physics of the University of Pisa, and that, with 
either permanent or electro-magnets, it could be used as a 
magneto-electric machine for producing a continuous current: 
“Una macchina magneto-elettrica con currente continua,” p. 383. 
The volumes of the Nuovo Cimento are to be found in the libraries 
of the Royal Institution, London, and other learned societies in 
Europe and America. The memoir is illustrated with an excellent 
engraving, from which it will be seen that Signor Pacinotti has 
anticipated most completely the communication of M. Gramme, 
entitled ‘Sur une machine magneto-electrique produisant des 
courants continus,” published in the Comptes Rendus de l’ Academie 
des Sciences, tome 73, page 175, 1871, as well as his English patent 
of 1870, No. 1668. What renders the Gramme scheme the more 
remarkable at the present time is the fact that, in the month after 
the appearance of Gramme’s note in the Comptes Rendus, Signor 
Pacinotti sent his reclamation of the invention to the French 
Academy, where it was admitted, as will be seen by reference to 
p. 544, and to the index of tome 73, where it is described as ‘‘ Une 
machine electro-magnetique construite en 1860 d’aprés le méme 
a que la machine de M, Gramme.” It is scarcely necessary 
or me to state that, as Signor Pacinotti’s memoir of 1864 is to be 
found in the public libraries of this and other countries, the 
knowledge therein communicated belongs to the commonwealth of 
learning, and cannot be made the subject of a valid patent. The 
publication of these facts, to which I have felt it my duty to 
draw attention, will, doubtless, prove of public advantage. 

Alderley Edge, near Manchester, Honk 23rd. H. WILDE. 








THE TODMORDEN BOILER EXPLOSION, 

Sir,--I shall be obliged if you will grant me space to reply to the 
portion of the correspondence under this heading in yesterday's 
ENGINEER which refers to my remarks on the 6th ult. 

The first writer makes a somewhat hazy statement about some 
humiliating occupation for a man of science. It is not clear 
whether the humiliation mentioned is considered as being on the 
side of the gentleman acting for the coroner, or on the side of the 
others ready to appear on behalf of the owners. What your corre 
spondent probably wishes to convey is, that one expert, in appearing 
— to upset the opinions of another, places himself in «a 
humiliating position, although it be to oppose such views as he is 
justified in considering to be erroneous. Your correspondent is no 
doubt right, if his remarks are prompted solely by a feeling of 
professional etiquette. But regarding the matter from a scientific 
point of view, no course can be considered humiliating which has 
the finding and establishing of truth for its object. 

If there were “‘ good grounds for arriving at another opinion to 
the one formed,” why, in the name of common sense, were not 
both opinions advanced, if not given in the report ? 

It is easy to understand how first appearances at the scene of the 
Todmorden explosion might have Ted anyone guided by past 
experience to the conclusion that the cause of rupture was the 
corroded state of the shell plates, but the experience of a chief 
engineer should have been sufficient to suggest the improbability 
of an externally-fired two-flued boiler parting at a ring seam, so 
long as the tubes held on and did their duty efficiently as stays. It 
was this oversight that called forth the remarks in my last letter. 

Your correspondent says he is still of the same opinion as to the 
cause of the explosion, and asks what the difference between his 
opinion and that of the other engineers amounts to. This he 
answers somewhat wildly, as though it turned upon a question of 
time, forgetting that it is very important to know whether it is to 
be accepted as the last result of boiler engineering experience that 
plates are torn asunder by compression, for that is the only con- 
clusion to arrive at from his repert, unless it be assumed that the 
tubes of a boiler fired externally expand more than the shell bottom. 
The only way of escape from the confusion is to convince himself 
that the plate may have been ruptured by sudden local contraction 
consequent upon the impingement of a current of cold air on the 
furnace plates, or that the bottom plates had permanently con- 
tracted to such an amount, after several years alternately expand- 
ing and contracting, as to cause rupture; but that this could take 
place so as to bring about an explosion is so improbable whilst the 
tubes still acted as end ties, that he cannot reasonably expect the 
conviction to become general. 

It is not by publicly adhering to such opinions, without giving 
some reasonable grounds for so doing, that the professional 
wrangling your correspondent so naturally and feelingly deprecates 
can be avoided. Coming now to “ Boiler’s” letter, he ow evi 
dently either not been able to understand the first part of mine, or 
does not know the meaning of the word diagnosis. It is evident 
from the way he has got it worked in, that he has had some trouble 
with it. ‘* Why is the Rochdale Canal notorious?” If ‘ Boiler” 
had examined within the last twelve years only a small traction 
of the number of boilers fed with its waters from German-street to 
Todmorden he would not require to ask that question. Neither 
‘** Boiler” nor ‘‘ Engine Tenter,” whose questions the former so 
much admires, evidently knows what he is talking about. The 
canal water may be nearly as good as our excellent town’s water 
one year and in one district, but a few miles off, or at another time, 
as bad as any spawater. ‘* Boiler” thinks I have said too much or 
too little. A man who signs himself ‘ Boiler” must surely know 
that the great number of unstrengthened tubes that have 
collapsed of late years should serve as reminders to all users of 
unstrengthened tubes of the danger that threatens them. ‘ Boiler” 
twits me with “‘ writing over initials.” This I did and do in order 
to avert the charge of writing for a purpose, and chose the title of 
“B, B.” as not being uncommon, 

A writer, unless he emulates Junius, does not choose a nom de 
plume when he wants to be considered an authority. As to my 
opinion being “‘ the result of making inquiries,” this is only another 
proof that “‘ Boiler” has failed to understand my letter. Perhaps he 
will try to appreciate the honour when I condescend to interpret 
it to him as follows :—Boiler engineering has long rested under the 
stigma that it is not carried on in a scientific manner. Now, when 
can a subject be said to have reached the scientific stage? When 
the collected facts and phenomena are seen to arrange themselves 
into groups; when the various phenomena are no longer solitary 
and unexplained experiences, but are recognised as causes and 
effects; when our experience of the phenomena are sufficient to 
enable us to deduce general laws from them ; and lastly, when our 
own deductions from these are no longer vague and conjectural, 
but enable us, at least in some measure, to predict with certainty 
the future by their help, or, as in the case before us, to check the 
correctness of any observations and conclusions the results of which 
are submitted to us. 

Perhaps the greatest triumph of modern science, the circum: 
stances of which are known to everybody, was the discovery of the 
oan Neptune, — ¢ the theoretical deductions of Adams and 

verier. Noone will attempt to deny that the credit of the 
discovery was due to these two astronomers, and not to Galle and 
Challis, who were direoted where to look for the planet. Then I 
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would ask, is it not a triumph of the same kind, but of course 
infinitely less in degree, when in reading the report of the 
Todmorden explosion in THE ENGINEER as I finished my breakfast, 
I detected at once the improbability of the accuracy of the 
conclusion, and found, on making inquiries, that the tube had 
collapsed? Is not this a proof that boiler engineering has in some 
slight measure attained the scientific stage, and that sensible 
inquiries are of more value than unscientific observations and 
conclusions ? 

And now to reply to “‘ Another Boiler Doctor.” I will take the 
conclusion of his letter first, where he says I expose myself to a 


* charge of misstatement. His own words are, ‘‘ This explosion 


is due to the boiler having been worn out and being still worked 
at an unfit pressure, as well as probably to shortness of water.” 
I stated that he said the breaking up might have been due to short- 
ness of water. My words may not have been asufficient statement 
for your ap ae Spee but they are evidently no misstatement. 
Surely this is plain enough for the dullest comprehension, 

_If the boiler was worn out and burst from Scher worked at too 
high a pressure, why was the shortness of water hypothesis thrown 
in? Surely not as a sop to the dry and thirsty boiler-maker crew, 
whose cry is ever, “‘short of water!” ‘‘ Another Boiler Doctor” 
knows as well as anyone that scarcely an explosion occurs but 
some boiler-maker is yf to swear that it was due to short- 
ness of water; and as the boiler-maker is looked upon as ‘a 
‘practical man,” everybody knows what a weight his opinion 
must have with the average Briton. If the “practical man” 
would only take it into his head to depart with his twin brother 
the ‘‘ working man,” and make room for the less ostentatious 
** workman,” who has been lost these many years, the profession 
would get rid of its two greatest nuisances. The “ practical man” 
is the bane of his profession ; his experience is usually confined to 
one locality, and has run in one course so long that it has formed a 
rut in which his opinions work, and cannot move either to the 
right or to the left, and are totally -incapable of improvement. 

But to return to ‘‘ Another Boiler Doctor.” If he thinks the few 
words I attacked to be of secondary importance, I don’t ; for they 
serve to strengthen the views too many erroneously hold already. 
The probability of the boiler having burst through shortness of 
water was doubtless arrived at by the omnipresent discoloration 
of plate, in this case near the top of the flue on the left side. 

Now let us assume the water level had fallen below the flue top, 
and ask what amount of flame or hot gas could reach the plate 
here to overheat it. In all probability very little. This boiler 
doctor of all others must admit there would not under ordinary 
gircumstances be much flame here, since he once published his 
opinion that the sides of such flues were comparatively useless as 
heating surface, and that a flue, say, about 3ft. Gin. wide under 
a boiler like this was as good as the ordinary flash flues carried up 
the sides, It is a fact that flues were constructed on his plan, and 
it is needless to say were altered back again to the old style. But 
let us go astep further, and assume the brickwork had fallen away 
at the spot we are examining, and that the flame was drawn 
through when the damper was closed—if there was such an article 
of refinement—for it certainly would not be if the damper was 
open. Let the flame that reached the unprotected steam space be as 
fierce as those which lick the tube and flue plates in the unprotected 
steam space of hundreds of vertical boilers night and day, what 
then’ These rarely ever show signs of overheating sufficient to 
cause unmistakeable discoloration, although they often fail from 
weakness induced by overheating. Then why should some dis- 
coloration on the plates of this worn-out old assortment of patches 
be ascribed to overheating ? 

One word here. If there is one thing more than another that a 
‘* practical man” might be expected to know something about, it 
is this discoloration, Now, with the exception perhaps of green, 
I have heard every colour of the rainbow, and white, black, brown 
and grey besides, when found on the inside of a boiler, sworn to 
by these enlightened gentlemen as being the effect of the plate 
having been red hot or thereabouts, although the soot was lying 
unmoved and unburnt on the other side, to refute their ridiculous 
assertions, and of course unheeded. 

I have seen discoloration on both the inside and outside of shell 
crown plates that could not possibly have been near the fire or hot 
gases either before or after the explosion, ascribed to over- 
heating, and doubtless so has ‘‘ Another Boiler Doctor.” The 
reasons for this apparent infatuation are obvious enough. Thanks 
to the gentlemen that Mr. Waugh has exposed so fearlessly, and to 
some others, the notion has become deeply rooted in what some of 
these boiler-makers are pleased to call their minds, that a boiler 
cannot explode so long as there is plenty of water in it ; and they 
are glad to seize upon anything that may appear as evidence to 
support their foregone conclusions when an explosion occurs. 
Another reason is, the readiest way for the ‘ practical man” to 
get over his investigation is to saddle somebody else with the 

lame. This saves thinking, his opinion gains ready credence 
with the owners, and prevents his workmanship being called in 
question ; so he shoves the blame on to some poor devil of an 
attendant, especially if it happens he has been killed—a safe way 
of getting out of a difficulty ; *‘ dead men tell no tales,” and ask no 
questions, 

But to return again to “‘ Another Boiler Doctor's” evidence. We 
will go a step further yet, and suppose the plate to have been 
pretty warm near this seam of rivets; what would have been the 
natural effect ? Certainly not to fracture the plate, but merely to 
start the seam and allow such a volume of steam to escape as 
effectually to prevent the plate from becoming red hot before the 
pressure was reduced, 

I can only call to mind three cases, exclusive of vertical boiler 
tubes, where the plates had been exposed to great heat at ,the 
steam space, and in each the seams were started, and allowed the 
steam to escape, instead of isting it to burst the boiler. 
All experience goes to prove that the conclusion that the North 
Shields’ apology for a boiler might have burst from overheating is 
about as rational as that the supposed overheating of the shell 
crown of one of the Blackburn boilers last year caused a transverse 
seam rip at the bottom. 

But I am talking too fast. I have forgotten to consider the old 
bugbear about the cold feed-water being fet in upon the hot plate; 
but, fortunately for your valued space and your readers’ patience, 
the pump for feeding the boiler was at rest. 

When I remarked ‘‘ Another Boiler Doctor ” was enamoured of 
externally-fired boilers, I only stated what was a very natural 
inference from some remarks on internally-fired boilers printed in 
a volume of “ Transactions” I recently looked into, and aoe some 
more remarks in his reports I was told about, but which were 
kindly withheld, and did not appear publicly, as was the doctor’s 
intention. When a boiler doctor takes every opportunity of 
running down Cornish and Lancashire boilers, and 4 implication 
those who advocate their use, that is, all the other boiler doctors 
of any reputation, with one exception, he is scarcely justified in 

ing offence when it is stated he is enamoured of the kind of 
boiler he knows most about. 
And now we come to the vexed question—externally versus 
internally-fired boilers. Taking the plain cylindrical boiler as the 
representative of the former, the great majority of those who are 
competent to speak in the matter, and are in a position to speak 
without bias, are of opinion that the use of this type of boiler is 
only justifiable at collieries where there is a 4 uantity of 
small coal to burn, or in places where such coal can fad at half 
the price, or less, of the ordinary engine coal of the district. Then 
the use of this kind of boiler is attended with y- Another 
case is when the owneris in favour of mechanical stoking, whether for 
the pages of utilising low-priced coal to the greatest advantage 
or as best adapted for burning the coal at command. Then 
external firing naturally follows, unless Smith’s or some similar 
mechanical stoker is to be used. However, if external firing is 
adopted, the owners will wisely shun using a long egg-ended 
boiler, and if he wants heating surface, will take to a two-flued 
boiler, with the fire beneath, good round coal is used there 














can be no doubt that internally-fired boilers are the most 
economical. 

I have seen some papers in the ‘‘ Transactions ” above referred 
to, containing some tables, compiled by a boiler doctor; also a 
paper read by some one else before the Mechanical Engineers, with 
tabulated results of experiments, in support of the greater 
economy of externally-fired boilers; but no reliance can be placed 
on short experiments accompanied by meagre information, and 
made on Cornish boilers with an old boiler tube for a chimney. 
Everybody who has conducted experiments for a purpose knows the 
value of these as a guide for general use. A better guide is the 
result of actual practice and experience. Take one case out of some 
dozens, A odieay engineer replaced seven ordinary egg-ended 
and camber-ended boilers, 6ft. by 35ft., by three Lancashire 


boilers, not of the best make either, and saved 50 per cent. of fuel, | 


the same kind being used after the alteration as before, and one 
fireman did the work where it formerly required two. In this 
case the steam pressure was raised from 28 lb. to 55 lb., which 


partially accounts for the saving; but this increase of pressure lies | 


at the root of the whole matter of economy, and of the general 
rejection of externally-fired boilers. 
All the boiler companies of any standing set their faces against 


. . . . | 
the use of egg-enders, with one exception, in spite of the effect of | 


the bad behaviour of this boiler upon this company’s dividends. 
But what might appear strange is easily accounted for by the fact 
of there being so many of this type in the colliery and iron-making 
districts to which this company’s services are practically confined. 
Throughout Lancashire and the greater part of Yorkshire, and, 
indeed, all the seats of industry other than those of iron and 
coal, the externally-fired boiler is becoming obsolete; and its days 
are numbered in the colliery districts of the north, except where 
the old plant will not allow a greater boiler pressure than, say, 
35lb. Before the advancing tide of high pressures it must ineyi- 
tably disappear, and all the one-sided experiments and tabulated 
results of pounds of water evaporated can avail nothing against the 
argument that, for one Lancashire or Cornish boiler replaced by an 
egg-ender, one dozen at least of the egg-ender class are replaced 
by the others, taking all districts throughout the kingdom. It 
will doubtless, however, long find a home in Cleveland, Stafford- 


shire, and South Wales, and be seen clustering round the blast | 


furnaces, for utilising the gases, for which it is so readily adapted. 

And now as to first cost. Taking two egg-enders 40ft. by 6ft., 
at six tons weight each, and at 20s. per cwt. delivered on to rail, 
the cost will be £240. This is a fair average price for the boiler 
plates, rivets, and making, although about ds. per ewt. below the 
rice of the best plates; but the makers and buyers of these 

ilers are not, as a rule, particular as to quality—first cost being 
the main object, irrespective of cost of maintenance and fuel, and 
of men’s lives. Now one Lancashire boiler 28ft. by 7ft., working 
at a higher pressure, will easily do the work of the two egg-enders, 
Taking the weight of this at 13 tons, and at a price of 27s. per ton 

or, say, £350 for a really good boiler —there is, no doubt, a 
considerable difference in first cost. If for a colliery, where small 
coals are at a discount, and where a greater pressure than 40 Ib. 
dare not be attempted, and the boilers are not well attended to, 
the increased first cost may not be justifiable on the score of 
economy; but if the boiler is for a factory, where the pressure is 
from 60 lb. to 70 lb.,—well, we will go no further; scarcely anyone 
would use an egg-ender here, as there might be some difficulty in 
getting it insured or guaranteed. But we are not arguing for 
eccentric people, especially as they are not in advance of their age 
in this case. 


Now as to cost of maintenance. There are hundreds of cases | 
where the egg-ender has been abandoned from no other cause than | 


this very cost of keeping it in repair at pressures not above 40 Ib.; 


and how many cases are there where the reverse has happened ? | 
A few, I admit; but very few, and these mostly in the districts | 


where Lancashire and Cornish boiler-making is not understood 


that is, in the northern coal-field, Staffordshire, and in fact, with | 


the exception of a few makers in the Manchester district, all over 
the country, excluding those cases where the boilers have been 


made under the guidance and supervision of the inspecting and | 


insurance companies. This is a bold statement, no doubt, and will 
be ridiculed by many; but those who have had opportunities of 
judging, and are competent to form an opinion, will bear me out, 
if I havea friend left amongst them all. In consequence of bad 
construction and bad workmanship, the cost of maintenance of 
the internally-fired boiler has been great, but not, on the 
whole, greater than that of the egg-ender, even in the strongholds 
of the latter, where the Lancashire boiler is least understood. 
This has been overburthened, or the reverse, with stays, size of 
tubes, thickness of furnace plates, lap at seams, number of rivet 
holes, brickwork, and a dozen other details. Givena boiler-maker 
of average recklessness and ignorance, whose boilers ere so truly 
and wonderfully circular that they have suggested the idea of 
having come out in penny numbers, and the finish of whose work 
reminds one of the wrong side of a home-made hearth-rug —I grant 
that there is likely to be less trouble with an egg-ender turned out 
by him than with one of his attempts at a Lancashire boiler, 
simply because there are fewer parts for him to spoil. 

As to durability, ‘‘ Another Boiler Doctor” has doubtless seen 
specimens of his old worn-out favourites, fifty years old, after 
returning from their fatal career skywards, and has possibly come 
to the conclusion that no ordinary inspection could have detected 
the disease they succumbed to. No wonder if, after such a tribute, 
he pins his faith to their everlasting nature. If fifty years is to be 
taken as the term of life for these patriarchs, I have nothing in 
the Lancashire boiler line to compete with them —tor a very 
obvious reason; yet I trust for humanity’s sake the experiments 
to see which will last the longest will be as few as possible, for the 
persons who witness the result of the contest will probably never 
be able to record it. If a specimen of either kind lives twenty-five 
years, it is time it was removed to the scrap heap; and a properly 
constructed Lancashire boiler may be trusted to that extent if 
treated fairly. 

Now, with regard to safety—which we might have taken first, 
and saved all your valuable space, Sir; since neither economy nor 
— else will justify a boiler’s use if it can be shown it is not 
safe, 


There is no denying the fact that the greatest number of boilers 
that have exploded recently have been of the Cornish and Lanca- 
shire type, but in nearly every case the explosion has been due to 
causes that might easily have been avoided. Let us argue the 
matter fairly. An explosion from tubes too weak to bear the 
working pressure cannot count as an argument against the in- 
ternally-fired boiler, as it is balanced by a similar liability on the 
other side. Any number of explosions caused by weak tubes is to 
be attributed to ignorance, and has nothing to do with the prin- 
ciple of the boiler, as the laws upon which the strength of the 
tubes and shell depends are now about equally well understood. 
The advocate of the plain cylindrical boiler cannot even say he 
has the advantage in fewness of parts to give way, for his boiler 
shell is liable to explode by giving way both longitudinally and 
transversely ; whereas the internally-fired boiler is not liable to 
explode by parting endways—that is, the number of parts in the 
one are balanced by the number of modes of bursting in the other. 

Next we come to explosions from shortness of water. Here is the 
strongest point for the egg-ender, for there is no denying the fact that 
he has a much larger margin of safety to work in than his rival, and 
more than that, it is certain that an overheated tube under pres- 
sure will collapse, whilst it is doubtful whether an overheated shell 
will explode. It may be questioned whether shortness of water 
has ever led to the explosion of a plain cylindrical boiler. 

Then we come to wear and tear; but this is so much a question 
of design, construction, workmanship, attention, and feed-water, 
that we shall never come to an understanding. With bad design 
or construction, however good the yong oe | may be, a Cornish 
or Lancashire boiler is undoubtedly more liable to explode from 


wear and tear than a plain cylindrical boiler, where it is difficult 
to get wrong in the design, unless the ends are put in flat, With 





equally bad workmanship, the balance is still in favour of the 
egg -ender ; but with. good design, material, and workmanship, 
ordi attention, tolerably hard firing, the balance is on the other 
side. With bad material the internally-fired type has the advan- 
tage. With bad feed-water one will give as much trouble, and be 
as likely to explode as the other. For repairs, which are chiefly 
required at the furnace plates, the advantage of accessibility 1s 
| hugely on the side of the plain cylindrical boiler, but the advan- 
| tage of safety after repairs is still more hugely on the side of the 
| internally-fired boiler. 

Then, with a balance of advantages in its favour in ae in- 
stances where it can be used, how is it that the plain cylindrical 
boiler is not liked? (1) Because the steam pressure in an internally- 
fired boiler tends to close the fractures and seams which are so 
liable to take place after a period of alternate heating and cooling, 
and thus assists in warding off any danger arising from their 
| presence; this same pressure in an externally-fired boiler tends to 
enlarge and increase these fractures. Now these fractures pro- 
duced by alternate heating and cooling may be the most insidious 
| and dangerous about a boiler, as the forces that cause them cannot 
| be measured like the steam pressure, and their presence is often 
not suspected until they have done their work of destruction. 
Unlike the effects of ordinary wear and tear, these fractures are 
| often sudden and startling in their appearance, even to the most 
experienced, (2) With a view to economy and to get a fair 
amount of heating surface, satenuiiedaal boilers have to be 
made of great length, and the greater the length the greater the 
risk of breaking their back, or of frecturing at a seam rip at some 
distance from the end. These seam rips are exceedingly treacher- 
ous ; they may take place when the boiler is empty, and remaining 
undiscovered, allow the boiler te part one end from the other when 
the steam is raised. These partings are of daily occurrence ; for 
tunately, they are generally gradual, and allow the water and 
steam to escape and give timely warning; but when the parting is 
sudden an explosion is the result. As the parting of these boilers, 
having a length of seven diameters and upwards, is almost certain 
to take place sooner or later, those who use them do so on the 
chance of their parting, and gradually and quietly—not a very 
nice risk to run, in the eyes of many. 

Plain cylindrical boilers should be restricted to a length of four 
or five times their diameter. Of course their economy would 
suffer, unless they are placed in a row—one behind the other, 
Their safe and economical use are incompatible. That is just the 
mischief. I had a few words to say in reply to the remarks about 
Government interference, but have not time; but I may remind 
** Another Boiler Doctor” if the bill to render the inspection of 
boilers compulsory had become law four years ago, the fate of 
his favourite egg-ender would have been sealed, notwithstanding 
the arguments in its favour I have allowed. L. B. 

March 20th. 





COMPOUND ENGINES, 
SIR, My last letter of Feb. 12th should read, “My ship, for 
| example, in less than six years (instead of three years) has made 
| fifty-one voyages.” 

l append the runs of two ships that sailed on the same day last 
month for America. We passed the fastest within 3) hours of the 
other; one an old ship, compound engined twelve months 
}ago. Length in load line 365ft., beam 41}ft., depth 2ft., 
| draught about 23) ft., cylinders 55in. and in, diam., pressure 75 Ib. 


| 
| 


The other, old ship and engines; length on load line 340ft., 
beam, 42}ft., depth 284}ft., draught 23}ft., cylinders 64in, diam., 
| pressure 30 1b, We will compare their runs :- 
ip’ Common ship's runs 
Ist « oe 08 es 4 
znd 
8rd 
ith 
5th 
6th 
ith 
Sth 
Oth 4p oc eo oF «© ~ oo se a * 
lvth ,. — = « ee os Se we" s ad OD 
lith , oo ce ce oe Bl > 8 oe of oo Bo? 
ba ee eT ee. | » 08 oe oe ve Sl 
Distance off New York ..) «2 S57 o 06 60 ss 204 
The compound ship was north of the other until latitude 45 deg., 
longitude 50 deg., when their tracks almost came together; this 
| made her track 28 miles longer ; still it is the best track, as she 
| evaded the Gulf Stream. Her eleven whole days’ runs=2201 miles, 
| Average per day 208 miles, about 84 knots per hour, 


my 





| The common ship's eleven whole days’ runs = 2445 miles, 
| average 222, about 9} knots per hour. Ahead of compound ship in 
twelve days, 357 204 = 153 + 3} hours = start = 35, total 





188 miles, 
Compound ship, 50 tons North Wales’ coal per day, at, say, 


18s. per ton = £45; common ship, 60 tons Lancashire, at, say, 
16s. per ton = £48. Compound ship saves, in twelve days, £6, 
and is about 488 of a day astern = 45 tons coal, or £40 10s., but 


the consumption of coal increases as the cube of the speed. So 
you see there is nothing saved by the compound engine in bad 
weather, W.G, 


A GREAT PaTeNT Cask.—An unusually important case of in 
fringement was commenced in the Court of Session on Monday. 
the 22nd of March, involving extensiveissues. Theaction wasbrought 
by Messrs. Harrison and Sons, of Blackburn, against the Anderston 
Foundry Company, Glasgow, for the infringement of a patent in 
looms for weaving, granted in 1868 to QY. and I. Whyte, of Glasgow, 
the pursuers in this case being now the assignees, The alleged in 
fringement has been extensively practised, and if proved, would 
bring in the defenders for enormous damages. Mr. Bramwell is 
retained for the defenders, and the best counsel and a long array 
of witnesses have been secured on each side. The trial is expected 
to occupy the whole of the present week, and altogether the case 
is one of the most complicated and elaborately got up which has 
been brought before the Court of Session for many years; even 
full-sized looms are in court in complete working trim, and great 
interest is excited in the issue. The defendant's case began on 
Monday last, when Mr. Bramwell was examined. We reserve 
particulars for obvious reasons. 

QvuIcK WoRK IN BRIDGE Erection.--Mr. C. H. Latrobe, Asso- 
ciated Engineer, Baltimore Bridge Company, has addressed a 
letter to the editor of the Railroad Gazette, in which he says: 

** As the attention of those interested in bridge construction has 
at times been called to the ease and rapidity with which well-made 
trusses of the American type with pin connections can be erected, 
we beg leave to submit through your journal an instance corrobo- 
rative of this fact. About the middle of January we were engage 
in the erection of a bridge of four spans of 148ft. each across Grand 
River, on the line of the St. Louis, Kansas City and Northern 
Railway of Missouri. By the time two spans were in place the ice 
had gorged in the channel against the falsework for span No. 3, to 
such an extent (a thaw being in progress) that much fear was felt 
for the safety of the same, and rapid work became necessary to 
save the integrity of the structure. The iron having been pro- 
perly sorted, the men were put to work with the following result g 

Saturday morning, Jan. 28, 14 men, 2foremen, 4} hours... 76 hours. 

Saturday afternoon, - , - = - - = w i o 
Sur lay morning, Jan. 24,12 ,, 2 ,, 15 np os Sw 

Span swung and lateralsin,in .. .. .. «. «+» 170 

That is, in 170? hours’ work for one man. This, so far as we know 
is more rapid time than has ever been made in the erection of a 
span of the same weight and length. If it has been surpassed or 
even equalled we would like to hear of the case in which it occurred, 
as we think that facts of this sort should be known, indicating as 
they do the vast superiority of the pin-jointed type of girder in 
point of ease and rapidity of erection. The bridge in point is on 
the Whipple plan, with suspended cross floor beams, The four 





8 were erected in eleven days, and trains crossed in 14 days from 
the arrival of the iron,” 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 53, Mohren-strasse. 
VIENNA.—Messrs. Grero.p and Co., Booksellers. 
LEIPSI“.—A. TwiztmMever, Bookseller. 

NEW YORK.—Wittmer and Rocers, 47, Nassau-street. 





PUBLISHER'S NOTICE. 


; *.* We publish this week, as a Supplement, a double-page working 


drawing of Sculcoates Bridge, Kingston-upon-Hull. Each 
number, as issued by the Publisher, should contain this Supple- 
ment, and subscribers are requested to notify the fact should 
théy not receive it. 





TO CORRESPONDENTS. 


*.* We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. ' 

*,* AIl letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notiee whatever will be taken of anonymous 
communications. 

Oxas (Safety Valves).—A letter lies at our office for this correspondent. 

Il. B.—We could not sind space at present for the discussion of the subject. 

H. C. can obtain machinery jor making jishing-nets from Mr. T. Melyear, 
West-street, Bridport. A letter lies at our office for H. C. 

A. C. 8. (Madrid).— You will sind a full description of the most recent process 
of manufacturing white lead, in Tue ENGINEER for September 24th, 1873, 
page 208. 

W. S.—We have never seen your machine at work, and therefore cannot pro- 
nounce an opinion, Indeed, it would require careful experiments to settle 
the point you raise. 

CospEenserR.— We have had no practical experience of the condenser to which 
you refer, anid can, consequently, express no decided opinion about it. We 
hace heard it favourably spoken of. 

J. D.—No drawing of the kind you speak of has been published in our port- 
folio. You will sind many shaded woodcuts of locomotives in our pages. 
Will one of these ansiver your purpose ? 

A. T.—Will not a gut band do? Perhaps some of our correspondents can tell 
you where to sind a substitute for culeanised india-rubber, which it appears 

you cannot use, because of the disagreeable odour, : 

R. E. (Sheffield) thinks it unfair that we should comment on an unpublished 
letter, and he requests us “ to correct the statement that he asserted that there 
are no outbursts of gas.” “* R. EB.” does not desine the sense in which he wses 
the word “unfair,” and we fail to see its application. As regards the cor 
rection we have none to make. We stated last week that, 20 far as we under- 
stood our correspondent’s letter, it enunciated a certain theory, and we are 
unable to understand it in any other way. 





GLAZING CARDS. 
(To the Bditor of The Engineer.) 

Srr,—Will any of your correspondents be kind enough to give us the 
address of makers of machines for glazing address cards, playing cards, 
&c., by means of soapstone or other like substances ? A. 8. AND Co. 

Manchester, March 18th. ——_ 

DUCK-CUTTING MACHINE. 
(To the Editor of The Engineer.) 

Sir,—Your correspondent “J. P. P.” will find a band-saw machine, 
with a toothless blade, ground sharp on one edge, a most satisfactory 
mans for cutting all kinds of heavy clothing in large quantities. The 
Liade may be kept sharp by holding a piece of grindstone against it while 
running ; the cloth may be piled in layers 3in. or 4in. thick, and marked 
to the required shape on top surface. For sume materials a special pro- 
vision must be made at the slit down which the cutting-band passes 
through the table, so that it mw | not clog KENNAN AND Sons. 

16 to 21, Fishamble-street, Dublin, March 26th. 

SUBSCRIPTIONS. 

Tue ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office, on the following terms ( paid in advance):— 

Half-yearly (including double number) .. £0 14s. 6d. 
Yearly (including two double numbers)... £1 9s. 0d. 

If credit oceur, an extra charge of two shillings and sixpence per annum will 

be made. THE ENGINEER is registered for transmission ab. 
FOREIGN SUBSCRIPTIONS. 

In consequence of permanent increase in size of THE ENGINEER involving 
double postage, it has been found necessary to make some change in the 
rates of foreign subscription. The subscription for the year 1875 will also 
include one number more than usual. Foreign Subscriptions for thin 
paper copies are accordingly received at the following rates: Subscribers 
paying in advance, at these rates, will receive Ture ENGINEER weekly 
and post-free. Subscriptions sent by Post-office Order must be accompanied 
by a letter of advice to the Publisher. Tuick Paper copies may be had 
Y preferred at increased rates. 

Remittance by Post-office Order. 
Per year. 
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Cloth Cases for binding Tue Encineer Volume, price 2s. 6d. each 
The following Volumes of Tuk ENGINEER can be had, price 18s. each:—Vols. 
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ADVERTISEMENTS. 


«", The charge for Advertisements of four lines and under is three shillings; 
Jor every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages eight words. When an adver- 
tisement measuress an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 
payment, Alternate advertisements will be inserted with all practicable re- 
gularity, but regularity cannot be guaranteed in any such case. All 
advertisements, except weekly ones, are taken subject to this condition. 

ADVERTISEMENTS Caxnot BE IxsERTED UNLEss Detiverrp BEFORE Srx o’cLOCK ON 

Tuvurspay Evenixe m eacu Ween. 

«x» Letters relating to advertisements and the publishing department of the 
paper are to be addressed to the Publisher, Mr. ~{ lowed rd all 
other letters to be addressed to the Editor of Tux Encinerr, 168, Strand. 


MEETINGS NEXT WEEE. 
InstiTUTION OF CrviL_ ENGInEERS.—Tuesday, A: 
Discussion upon ‘‘ The Hull Docks.” Time —_ tting, 
papers will be read :—“ On fe by Wns Wm. kne 
~— Ly Steel me ed Apel oth? Pax =y. E. 
IETY OF ENGINEERS.—Monday, 1 Sth; “ Practi ‘onstruction 
in the Colonies,” by Mr. W, G. Ferrar, 
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EXTERNALLY-FIRED BOILERS. 


Iv another page will be found a long letter on the 
Todmorden boiler explosion. It is to be regretted that the 
author of this letter should adopt to some extent a style and 
tone which are quite out of place in the discussion of scientific 
questions; while they can scarcely fail to damage our corre- 
spondent’s cause in the eyes of those who believe with us 
that personalities should never be introduced into a corre- 
spondence intended to settle questions of fact, or elucidate 
theoretical propositions. We shall not reproduce any 
of “B. B.’s” arguments here; our readers can form their 
own opinions concerning the way in which our corre- 
spondent has made out his case, without assistance from 
us. We prefer to consider the externally-fired boiler on 
its merits, and we believe that it is not beyond our power 
to demonstrate that it is not quite so objectionable a steam 
generator as some persons wish the world to believe. <A 
plain cylinder with hemispherical or “egg” ends is the 
strongest possible form, with the exception of the sphere, 
that a vessel intended to resist a bursting pressure can 
assume. It is also, for a given extent of heating surface, 
the cheapest boiler that can be made. It is the most easily 
cleane | inside, and it is at least as accessible for external 
inspection as any Cornish or Lancashire boiler. Such 
merits as these are not to be lightly passed over; and it is 
not remarkable, therefore, that the externally-fired egg- 
ended boiler has been extensively used, and enjoyed a very 
excellent reputation. For some years past, however, an 
influential party have done all that lies in their power to 
decry externally-fired boilers, and they have attributed so 
many defects to it, and have argued so forcibly against it, 
that they have to some extent succeeded in obtaining its 
supercession by boilers of more modern and complex 
types. Now, while we have no intention of denying that 
a first-rate Lancashire or Galloway boiler is almost certain 
to prove a more economical steam generator than the 
plain cylindrical externally-tired boiler, we must protest 
against the sweeping denunciation of the latter with 
which we have recently been familiarised. So far from 
holding that the plain cylindrical boiler should never be 
used, we maintain that, under certain conditions of work- 
ing, it is the best boiler that can be used; and that many 
of the objections urged against it are exaggerated, that 
others are absolutely contradicted by the history of the 
type, while many defects which are said to be peculiar to 
the boiler are really peculiar to those who put it down to 
work. We shall consider the arguments against the boiler 
step by step, but before doing so it is necessary to explain 
that all these are purely comparative. It cannot be dis- 
puted that roll boilers well set, steam satisfactorily 
enough to enjoy popularity ; and we are, therefore, compelled 
in speaking of the class, to say not that they are absolutely 
bad or absolutely good, but simply that they are better or 
worse than some other type of steam generator. In deal- 
ing with the question at issue, therefore, we shall select 
for comparison the double-flued or Lancashire boiler, 
which is all but universally regarded, and with justice, as 
one of the very best steam generators in existence. 

The first argument urged against the externally-fired 
boiler is that it is not economical; that is to say, that it 
will not evaporate as much water per pound of coal as 
the Lancashire boiler. If this proposition means that 
plain cylindrical boilers do not as a rule work economically, 
we have nothing to say. If it means that they cannot be 
economical owing to inherent and insuperable defects, then 
we dispute the proposition. In very few instances is the 
externally-fired cylindrical boiler properly set. On the 
contrary, it is usually set “anyhow;” and if as little care 
was used to get a good result in putting down a Lanca- 
shire boiler, neither would it prove economical in the 
proper sense of the word. The defects commonly found 
in the setting of the cylindrical boiler are that the furnace 
is too large and the flues too wide and too high. We 
have seen such boilers set with furnaces into which it was 
quite possible to wheel a large barrow full of coals, while 
a boy could walk upright through the flues. This is pre- 
ny Sap Ss in which the externally-fired boiler should 
not be set. Every precaution should be adopted to compel 
the gases escaping at a high temperature from the furnace 
to keep in close contact with the plates, and this can never 
be done if the flues are improperly constructed. In the 
internally-tired boiler, the flame naturally tends to fill the 
upper part of the tubes, and it is by the tubes that 90 
per cent. of the water is evaporated. With the externally- 
tired boiler, the flame, still tending to rise, gets away from 
the boiler bottom and up the sides, and passes away to the 
stack in great unbroken masses, much of the products of 
combustion probably never touching the platesat all. The 
proper way to set these boilers when they are about six 
diameters long, is with a simple flash flue, the bricks not 
being more than six inches from the bottom plates of the 
boilers in any place. At least one-third of the whole 
external surface can thus be enveloped in a bath of heated 
gas, and it will be found that when so set, with a grate 
and furnace properly proportioned to suit the fuel, the 
plain cylindrical boiler will give economical results not 
much inferior to those to be had from the Lancashire 
boiler. To permit the bottom plates to be inspected, the 
flue bed should be made not to approach nearer than about 
18in. to the bottom in the first instance, and the space 
should subsequently be filled up with loose bricks laid in 
sand. All this can be removed in a few hours through 
suitable doors in the brick setting of the boiler when a 
thorough inspection has to be made, say once a year. We 
have seen boilers set in this manner give very excellent 
results, the temperature of the escaping gases not exceed- 
ing 500 deg., while the | yee are very easily got at for 
repair or examination. As good results can seldom be got 
out of such boilers when set with a wheel draught, be- 
cause, for the reasons we have already stated, the flame 
does not act fairly on the bottom, We do not pretend, 





be it remembered, to assert that any plain cylinder boiler 
only six diameters long can be as economical as a first- 
class internally-fired boiler, but we can assure our readers 
that plain cylinders can be made to evaporate as much as 
the greater number of ordinary Cornish boilers; and that 
such ratios of evaporation as 3lb. and 4b. of water per 
pound of coal prove not that the species is bad, but that it 
is not treated as it ought to be. A very fair case can be 
made out in favour of the much-abused plain cylinder on 
the score of economical evaporation, and we have no doubt 
that many engineers and steam-users will agree with us on 
this point. 

But the great argument against the cylindrical boiler is 
that it is dangerous, and more liable to explode than any 
other type of steam generator. It is very difficult to deal 
with assertions of this kind warmly urged, and put for- 
ward with a show of authority. Itis only by dint of 
carefully investigating and comparing such data on the 
subject as are available, that any conclusion fairly accurate 
can be arrived at on this very important point. All that 
we have to do is to refer to the reports of the boiler insur- 
ance and assurance companies, to see that by far the 
larger number of explosions occur to internally-fired 
boilers. Some inspectors class all externally-tired boilers 
together, and make no distinction whatever between ver- 
tical puddling furnace boilers and those set horizontally, 
and hand-fired in the ordinary way. This is manifestly 
unfair to the latter. If we pick out the legitimate cases 
of explosion due to defects inseparable from the nature of 
the externally-tired horizontal cylinder, we find that they 
are extremely few. It is argued that these boilers are ex- 
cessively liable to dangerous seam rips on the bottom, due 
to expansion and contraction. We do not dispute the 
tendency to this kind of failure, particularly in badly 
designed boilers; but the Lancashire boiler is liable to a 
similar indisposition, and has, in addition, two defects 
which the egg-ended boiler has not, namely, a liability to 
run short of water and so get the crown-plates burned, 
and a tendency to collapse in the flues. We have now 
lying before us the report for 1874 of Mr. E. B. Marten, 
Chief Engineer to the Midland Steam Boiler Inspection 
and Assurance Company, and that of Mr. Fletcher, 
Chief Engineer of the Manchester Steam Users’ Associa- 
tion, for December, 1874, which contain a summary of the 
year’s explosions. Mr. Marten states that in 1874 there 
occurred in Great Britain seventy-six explosions about 
which something is known, and probably some others 
about which nothing is known beyond very limited and 
reticent circles, By these explosions seventy-seven per- 
sons were killed and 198 injured. Of internally-tired 
stationary land boilers thirty failed, killing forty- 
one persons and injuring seventy-eight. Of externally- 
fired plain cylinders, eleven exploded, killing eight per- 
sons and wounding forty-eight. It is worth notice, 
however, that only three of these exploded from seam 
rips—the special defect, it is alleged, of the type—the 
remaining eight giving way from causes which had 
nothing to do with the method of tiring. Thus one gave 
way at weak manhole, and four from corrosion. One of 
the three boilers which exploded as a consequence of a 
seam rip, failed at a seam corroded by long continued 
leakage. The second gave way because it had been “ fre- 
quently and poorly repaired over the fire,” at a seam rip 
“set up when last patched ;” and the third boiler was not 
less than thirty-five years old, and gave way at a crack 
concealed in the brickwork. It appears, therefore, that 
but three explosions out of seventy-six occurred in 1874 
from the defect said to be almost peculiar to the ex- 
ternally-fired boiler, and these explosions killed but two 
persons and injured but nine, while the collapse of tubes 
alone killed eighteen persons and wounded twenty-nine. 
It would appear from this that the plain cylinder is by no 
means the dangerous abortion some engineers would have 
us believe. It will be urged, and with propriety however, 
that the number of internally-fired boilers is far greater 
than that of externally-fired boilers, and that no just 
conclusions can therefore be drawn from such data as we 
have used as to relative safety of the two types. We 
admit the force of this argument, but it will cut both 
ways. On what authority is it asserted that egg-ended 
cylinders are more dangerous than flue boilers, if not on 
such records of explosions as we have named?! There are 
absolutely no other data to go on, certainly none other is 
used by those most opposed to the type; and if they 
assert that such data afford no true basis for dealing with 
the subject, then we have a right to expect that they will 
satisfy us that their arguments are not founded simply on 
theory, but on fact. 

Turning to Mr. Fletcher's report, we find that he gives 
the number of explosions for the year as fifty-eight 
instead of seventy-six, and the number killed as sixty- 
eight instead of seventy-seyen, and wounded as 146 in- 
stead of 198. He and Mr. Marten must be left to ex- 
plain the discrepancy, It is well known that Mr. Fletcher 
is not enamoured of externally-fired boilers, but we find 
him writing thus :—“ From Table No. II. we learn that 
the plain cylindrical externally-fired boiler ranks high for 
the number of explosions to which it has given rise, but 
that the ietaenalin tend simple-flued, or Cornish boiler, 
ranks higher still, both for the number of explosions and 
the number of deaths occasioned thereby. This com- 
parison would be of more value if the relative number of 
the two classes of boilers were known.” It is a pity that 
Mr. Fletcher did not take the trouble to explain that 
nearly all the explosions which occurred with externally- 
fired boilers had nothing whatever to do with the mode of 
firing, and that if the circle is narrowed by rejecting all 
explosions due to causes such as the splitting of plates at 
manholes, and retaining those only which are induced by 
external firing, it will appear that that is really the safest 
method of firing that can be adopted, while the Cornish 
boiler is, above and beyond all other boilers, the most 
dangerous which it is possible to use. 

It is hardly n to say much more. We have 
written to defend an old and well-tried servant. We do 
not wish to be ed as Quixotic, nor have we the least 
intentign of asserting that the internally-fired boiler is pot 


. 











~~ 








better than its predecessor; but, let the merits or 
demerits of the two systems be what they may, it is quite 
certain that the facts are but too often forgotten in a war 
of words. Because externally-tired boilers are liable to 
leak over the fire, we are assured that they are subject to 
the most dangerous seam rips, and that it is most unwise 
to employ them ; the fact being that few or no accidents 
at all occur from the specified cause, while the inter- 
nally-tired boiler breaks down day after day all over the 
country, and with the most disastrous results. It may 
be that it is unwise to use externally-fired cylindrical 
boilers; but it is quite certain that the opponents of the 
type have failed to do anything like proving such a 
proposition. 


MARINE ENGINES, 


In a recent impression we considered at some length the 
objections which apply to the modern normal type of 
screw engine. We endeavoured to show, as we hope 
with success, that the pressures used in the present day at 
sea in driving compound engines are unnecessarily high; 
that greater measures of expansion are attempted than 
those measures which give the most economical results, 
and that piston strokes are too short, this defect being due 
to the general form or design of the most popular species of 
compound engine. To every one of these propositions 
some one will take exception, and we shall possibly be 
told that pressures are not too high, that steam is not 
expanded too much, and that piston strokes are just what 
they ought to be. If a very large number of engineers 
did not believe all this, then compound engines would not 
be what they are, if they were used at sea at all; but 
the circumstance that many engineers have certain con- 
victions, and act upon them, does not really prove that 
these convictions are in themselves sound and well- 
founded. The points which we have raised are essentially 
questions not of faith but of fact, and we ask those who 
propose to criticise what we have said to put away 
prejudice and faith altogether, and to consider our argu- 
ments as matters which admit of absolute proof or dis- 
proof. In other words, what we have advanced in favour 
of a change in marine engine practice is either true or not; 
either we are right or we are mistaken ; but if the latter, 
nothing can be easier than to produce facts to refute our 
arguments. Thus, experience must be available to show, 
other things being equal, whether an increase of 20 Ib, in 
the pressure of steam does or does not cause such a 
sensible reduction in coal-bills, that the reduction is, on the 
whole, worth having at some sacrifice. In the same way, 
it may be possible to show that it is more economical to 
expand steam ten or fifteen times than four or six times, 
or that short strokes are better than long strokes. Our 
argument is, that experience proves that, although it may 
be slightly more economical in coal to use a safety valve 
load of 75 lb. than one of 50 1b., the pecuniary value of 
the saving is not worth having, because it is so small 
that the augmented cost of boilers and engines, and 
the additional outlay required to keep them in repair, as 
compared with the expenditure for similar purposes on 
machinery working with 501b. steam, more than absorbs 
all the saving effected in coal bills. To prove this posi- 
tively would not be easy without publishing lists of the 
working expenses of steamships, which lists are obviously 
private property. But many shipowners can satisfy them- 
selves by referring to their own books, and ascertaining 
what they have paid for high-pressure boilers, and their 
repairs, as compared with the cost of low-pressure boilers 
and repairs. As regards the most economical ratio of 
expansion, we need only cite modern practice. We find 
many engineers expanding steam ten and eleven times in 
compound engines, while quite as many content themselves 
with a five-fold expansion. Now, it is certain that for an 
equal power the first cost of the engines with the larger 
range of expansion must be much greater than that of the 
engines working with the smaller expansion. Some very 
sensible return ought to be had for the additional outlay. 
Yet we challenge contradiction, and say that no one has 
ever yet afforded a shadow of proof that the expenses of 
running a steamer for twelve months have been in any 
way reduced by expanding steam ten times instead of five 
times. Indeed, we are aware that some of the most eco- 
nomical compound engines in existence—as we know by 
logs and diagrams in our possession—built by the North- 
Eastern Engineering Company, of Sunderland, expand their 
steam only about six times, and these engines are working 
voyage by voyage at very little more than 1°51b. of coal 
per hour per horse. We have already cited experiments 
tending strongly to the same end, It is for such reasons 
as these that we have asserted that high pressures need 
not be carried at sea to obtain all the oh see possible ; 
and that reasonable measures of expansion will proye more 
economicai than that which enthusiasts, who will persist in 
treating steam as though it were a permanent gas, would 
fain have the world adopt. As to arguments in favour of 
long rather than short strokes, we surely need scarcely say 
2 word, 

Now, so long as excessive pressures and measures of 
expansion are used, so long must the existing type of 
marine engine, or something very similar, be maintained. 
If we insist.on expanding steam of 90 lb, absolute pressure 
ten or twelve times, we must have compound engines. 
This is a point which we have never disputed. Our con- 
tention is that the compound engine has been rendered 
necessary by the use of pressures which are higher than 
those carried anywhere in Great Britain except on our 
railways, and that these pressures are not essential to 
economy. If it can be proved that five-fold measures of 
expansion and 501b. or 601b. of steam are as economical 
as the higher pressures and rates of expansion which we 
have named, then the necessity for the use of compound 
engines vanishes, and we can adopt a much simpler, more 
durable, and in every sense of the word less costly type of 
machinery. In considering what are to be the leading cha- 
racteristics of this type, we must bear carefully in mind 
the kind of service for which it is required. Much of what 
we have already said will apply to ships of the largest 
class, but what we are about to say is intended to 
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apply only to the smaller class of sea-going steam- 
vessels with engines of 50 to 250-horse power nominal. 


is probable that ten engines are built for them for one 
engine built for ships of 500 to 1000-horse power. These 
small powered ships carry cargo, and do not aim at great 
— ; but it is essential to their commercial success that 
their engines should be so durable that there may be 
very little lying up repairs, and that their machinery 
shall be as simple and as easily handled, and as moderate 
in price as possible. It is for such ships and under such 
conditions that we advocate single engines; and the fact 
that this type of machinery enjoys much favour with 
Liverpool shipowners is sufficient proof that our advocacy 
is reasonable. The Liverpool single engines are, for the 
most part, compounded, that is to say there are two 
cylinders but only one crank. But plenty of single- 
cylinder marine screw engines have been tried and are at 
work both in this country and abroad. In proposing the 
extended adoption of such a type of machinery we advo- 
cate nothing new or untried. The novelty in our propo- 
sition, necessitating the somewhat radical change in construc- 
tion to which we have previously referred, consists in the 
combination of a single cylinder with the use of the 
highest economical ratio of expansion and a far longer 
stroke than is now popular. 

Instead, then, of a double-cylinder inverted compound 
engine working with steam of some 90 lb. absolute pres- 
sure and a safety valve load of 75 lb. or 801b., we suggest 
the use of a single-cylinder engine working with steam of 
60 lb. absolute pressure, and a safety valve load of 50 Ib., 
this steam to be expanded five times only, and the stroke 
to be nearly twice that usually adopted in small marine 
engines, or, say, as much as 5ft. In order to obtain this 
long stroke it will be necessary to adopt a new design, 
unless, so far retaining the old one, we prefer to carry up 
the cylinder to an inconvenient height above the cran 
shaft. Screw engines so high that the cylinder has to stand 
in a deckhouse are used we know, but if this practice can 
be avoided so much the better. The advantages, again, 
which can be secured by the use of a long connecting-rod 
are well known by sea-going engineers to be of great 
importance. Now a low engine, a long connecting-rod, 
and a long stroke can be had altogether if, instead of 
perching the c\linder on the top of the ordinary A frames, 
we bolt it between them, prolonging them above the cylinder 
to form guides. The piston rod will then rise through the 
top of the cylinder and lay hold of a crosshead working 
in the guides. From each end of this crosshead a con- 
necting-rod will descend to one of two cranks forged 
with the shaft, which is provided with three bearings on 
the engine frame, one standing. between the cranks. A 
fly-wheel should be placed just forward of the after bulk- 
head, and the engine must be balanced so as not to stop 
on a dead centre. In a word, we should have something 
very similar to the old and well-known “table” engine. 
We shall, perhaps, be told that such a design “ would 
never do.” Our answer is very simple—it is doing. If 
our readers will turn to our impression for January 
9th, 1874, they will find drawings of the engines 
of the ship Teniers, made by Messrs. Jones, of 
Liverpool. Take away the upper cylinder of the 
two, and the remaining cylinder, &ec., will constitute 
just such an engine as we speak of. In several cases, how- 
ever, with engines very like those of the Teniers’, the low- 
pressure cylinder is placed below, and the high-pressure 
above. Now, if this arrangement of crossheads, guides, 
double cranks, and twin connecting-rods answers admirably 
in these cases, why should it not answer equally well with 
a single cylinder? The point is not worth dwelling upon, 
simply because no reasonable objection can be urged 
against this feature of the design we are suggesting. The 
valve chest must be fixed at the back instead of the side 
of the cylinder, and the slides would be driven by a rock- 
ing shaft and link motion; but the link would be used 
only to reverse and handle the engine, expansion being 
effected by a simple modification of Mayer’s slide, which 
we shall not stop to describe. It will suffice to say that 
there is no difficulty in so carrying out this portion of the 
design, that while a variable cut-off which would give 
excellent diagrams would be obtained, the steam might be 
worked at pleasure almost full stroke when the engine had 
to be handled in coming into harbour, or working up a 
crowded river. 

It will be seen that the principal object gained b 
placing the cylinder between the ps and the cran 
shaft, is to obtain a long stroke in combination with a low 
centre of gravity; and we need hardly point out that it is 
as easy to employ a stroke of 5ft. with such an engine as 
one of 30in. with an engine of the normal t The 
objection which may be raised to long strokes is that the 
velocity of the piston will be too great for anything but 
very coarsely pitched screws. But this argument really 
exists in theory only. Let us suppose, for example, that 
an engine to indicate about 500-horse power was required, 
and that we adopted a stroke as great as 5ft., and a 36in. 
cylinder, the screw making sixty revolutions per minute. 

e should then have a piston speed of 600ft. per 
minute. This sounds enormous, but high piston speed 
does not in this case entail that rapidity of reci- 
procation which is the objectionable feature in so-called 
“high speed” engines. The wear and tear of crank 
brasses and the tendency to knocking, for which these last 
are notorious, is due, not to the piston speed, which is 
often gg pee but to the per? recurring change of 
motion. e only danger to be apprehended is that the 
piston rings may wear out more quickly than they would 
otherwise do; and this is quite likely. Thus, in running a 
thousand miles, the piston rings of an engine with a 5ft. 
stroke will pass over just twice as much cylinder surface 
as they would traverse if the stroke were 2ft. 6in.; but the 
cylinder would not wear out more rapidly, because there 
would be just twice as much of it to be worn, and as the 
piston would be smaller, the cost of the rings and the 
trouble of replacing them would not be sufficient to make 


us reject long strokes in favour of short. But a speed of 





600ft. per minute is really not much in excess of that 


Huudreds of such steamers hail from our ports, and it ; 


| adopted in not a few marine engines with perfect success. 
| In the States, for’ example, beam engines in paddle 
steamers have very high piston speed. Thus the Vanderbilt, 
with a 12ft. stroke, made 540ft. per minute. The Missis- 
sippi has done 576ft., while the Richard Stockton, with 
10ft. stroke, and, we believe, a 60in. cylinder, has made 
640ft. per minute. Turning to practice nearer home, we 
find the engines of H.M.S. Bellerophon making 72 revolu- 
tions per minute with a 4ft. stroke, corresponding to a 
oo speed of 576ft. per minute. The engines of the 
ercules, with pistons 10ft. 7in. diameter, and 4ft. 6in. 
stroke, have made 674 revolutions, or 607°5ft. per minute. 
If such velocities as these are practicable with colossal beam 
engines, and pistons such as those of the Hercules, there 
can be no objection to running a 36in. piston at 600ft. a 
minute. But it is not indispensable that we should resort 
to a 5ft. stroke. One of 4ft. would possess great advan- 
ges as compared with one of 2ft. Gin. or thereabouts; and 
it is not to be forgotten that a high piston velocity is of 
much value in an engine expanding steam largely, as 
power is stored up in the first portion of the stroke, which 
given out ag | in the latter portion when the 
pressure has fallen. ith high piston speeds the strains 
cn the piston by no means represent those on the crank pin. 
What, we shall be asked, is to be gained by resorting to 
such marine engine practice as we have suggested? The 
answer will be found in what we have already written, 
but it may be conveniently summed up in a few words. 
By the use of moderate pressures boilers may be built 
of 3in. plates instead of those of liin., and staying may be 
reduced in nearly the same proportion. In this way the 
weight of a boiler may be reduced toabout two-thirds of that 
required for 75 lb, steam. A long stroke permits the use 
of a small piston, and this and the moderate pressure taken 
together in turn permit the use of what has been proved to 
be the most economical point of cut-off without submitting 
the machinery to objectionable strains. The character 
of the design is such that the engine would be exceedingly 
strong and rigid, while its first cost would be small. ‘The 
strains on the framing, crank shaft brasses, and connecting- 
rod brasses would all be more moderate than they can pos- 
sibly be with the present type of short stroke engine. The 
long connecting-rod that may be used would reduce the pres- 
sure on the guides, and lessen the consumption of oil and 
brass; and lastly, the net power of such an engine, as com- 
pared with that of any short stroke engine, must be greatly 
in excess. It is often the practice to estimate the power 
consumed in frictional resistance as though the engine ran 
without doing any work, and then we are told that an 
average pressure of about 1} 1b. effective will suftice to 
overcome the resistance of the engine per se. The fact is 
that the frictional resistance rapidly augments in short 
stroke engines with the pressures used; and the shorter the 
stroke the greater the power wasted in this way. Mr. 
Emery’s experiments showed, as we have said, that under 
certain conditions the compound engine was more econo- 
mical than the non-compound by: about 12 per cent. 
Admitting, for the sake of argument, that his conclusions 
are correct, it still remains possible that the net power of 
a simpler type of engine should be 12 per cent. greater than 
that of its rival, the indicated pressures being the same, 
and if this be true, then the last argument that can_be 
urged in favour of the compound type vanishes. We 
believe that a large field lies open for the engineer who 
will supply simple, durable, and economical engines to our 
ee, something much more simple, more durable, 
and cheaper than any compound engine now made, and 
that it is possible to produce such engines which, though 
possibly burning a little more coal per indicated horse- 
ower per hour at first, will in truth burn less per net 
1orse-power, and prove in the long run such trustworthy, 
easily satisfied, and able servants, that they will be more 
economical, taken for all in all, than the more pretentious 
machines now in fashion. 








STEAM PuMPS FOR RAISING SUNKEN SuiPs.— The Dunphaile 
Castle, loading in the West India (South) Dock for Negapatam, 
by some means caught fire on the evening of Tuesday, lth} Tarch, 
After burning for some five hours, it was found necessary to scuttle 
and sink her. She had on board three locomotives, some railway 
carriages, and a quantity of pickled sleepers. The fire being ex- 
tinguished, she was placed in the hands of Messrs. Fletcher, Sons, 
and Fearnell, of Limehouse, and preparations were at once made 
for raising her. At first this ap el an easy task, as the water 
was to be drawn off to a level below the deck, and the holes in 
the sides made by the firemen for scuttling her were soon boarded 
up by divers, For some reason, however, it was not found practi- 
cable to lower the water in the docks sufficiently ; consequently 
the task of raising her had to be performed with some 3ft. to 4ft. 
of water over her deck, thus greatly increasing the difficulty. 
Divers were employed in stopping the openings made by the fire- 
men, plugging up —, &c.. Cofferdams were in the meantime 
being prepared by the Messrs, Fletcher for damming out the water 
from the hatches, and powerful steam pumping machinery, by 
Messrs. Hayward Tyler and Co., was in course of erection on the 
fore poop. It consisted of two of their ‘‘ Universal ” steam pumps 
—merely laid on the deck, not fastened down—one having a steam 
cylinder 12in. and pump 8in. diameter, the other 9in. steam and 
8in. water cylinder, each supplied with steam from a vertical 
boiler placed on the . On Monday, 15th, at mid-day, the 
cofferdams were sufficiently advanced to permit pumping to com- 
mence., For some time it was evident that the water was flowing 
in nearly as fast as it could be taken out. Still, after an hour or 
two’s steady pumping, it was found that the pumps were gainin, 
ground. Bycareful watching the leaks were one by one discoverec 
and checked, after which the pumps gained more rapidly. Although 
it is estimated that no less than 200 tons of water were constantly 
discharged per hour, it was not till about one on Tuesday morning 
that the vessel showed unmistakeable signs of lifting. About two 
hours more brought her up. The pumps remained in operation 
till about six, when it was found necessary to lower one of the 
pumps into the hold. This involved a delay of some hours, so 
that it was not till about 8 p.m. that the vessel was cleared of 
water. During the whole of the operation of raising her, which 
lasted over twelve hours, these pwee were driven without inter- 
mission at from 130 to 140 double strokes per minute, and that 
without the slightest inconvenience or stoppage. The Dunphaile 
Castle is a vessel 140ft. long by 28ft. beam, and is wood built. 
After discharging her she will be towed into Fletcher’s 
Union Dock for repairs. e success which attended the operation 
of raising the Dunphaile Castle s the possibility of all ships 
carrying such pumps—which co stowed away in any acces- 
sible place until wanted, and then started in case a ship springs a 
leak with steam from the deck boiler, 
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THE CHEMICAL SOCIETY. 
Thursday, March 18th, 1875, 
Professor ODLING, F.R.S., President, in the Chair. 


AFTER the minutes of the previous meeting had been read and 
confirmed, the names of Messrs, G. A. Keyworth, R. H. 8. Spicer, 
F, M. Jennings, R. Cowper, and J. 8. Delton, were read for the 
first time, 

The President said he would not detain the visitors when there 
was one there who had come to address them that evening, and 
who was so eminently qualified to set before them the experimental 
work of the late Professor Liebig, a genius not unworthy of com- 
—— with the great English philosopher in whose honour these 
ectures had been instituted. He would, therefore, at once ask 
Dr. Hofmann to deliver his lecture on ‘ Liebig’s Contributions to 
Experimental Chemistry.” 

he lecturer, after noticing the great value of the tribute of 
homage to the memory of the immortal Faraday, who belonged 
not merely to the island of his birth, but to the civilised world, 
said he selected as the theme of his discourse a subject so rich in 
interesting facts and noble lessons as of itself to command atten- 
tion. The labours of one of Faraday’s most eminent scientific 
contemporaries, of a master mind like his, Justus von Liebig, the 
only name fitted to stand on equal terms by that of Faraday. 
If we consider the vast number and great importance of the 
chemical facts established by Liebig, we must proclaim him one 
of the greatest contributors to our science, whilst of organic 
chemistry he is the very source and fountain head. It 
was he who was the first to found the great institutions of 
chemical education ; at the University of Giessen, Liebig organised 
the first educational laboratory. It was from this country, more 
especially, that a great number of young chemists thronged to his 
school, many of whom have since attained the greatest eminence. 
And to these great services may we not add the inspiration be- 
queathed to us by his illustrious example? For us, and for our 
successors for years to come, it will be our duty to work not only 
with Liebig’s instruments in our hands, but with his dauntless 
spirit in our hearts. Like Faraday, Liebig’s labours in abstract 
science have borne abundant fruit in the useful arts; to mention 
but a few instances—the industries of the fatty bodies and of 
acetic acid, the manufactures of the fulminating compounds, of 
prussiate of potash, and potassic cyanide. It was not, however, 
merely incidentally that he benefited the industrial arts, his 
noble researches in the field of agricultural chemistry will ever 
associate his name with those of Davy and Lavoisier, the great 
lawgivers of modern agriculture. To Liebig we especially owe our 
knowledge of the important part played by the caine ingredients, 
the ashes of plants, in their nutrition, and consequently of the 
necessity of returning these ashes to the soil after each harvest, in 
order to renew its fertility. It was in 1842, that passing on to 
the intricate chemistry of animal life, he published his work ‘* On 
Organic Chemistry in its Application to Physiology and Pathology,” 
and as an outgrowth of these researches we may allude to the food 
industry, which has already attained such colossal proportions in 
the southern hemisphere. We must also bear in mind our debt 
to Liebig for the discovery of chloroform and of chloral, invaluable 
agents placed by chemistry at the disposal of medical art. 

From among the various fields here presented it was necessary 
to make choice of some one for more detailed examination, and, 
considering the special pursuits of his hearers, there could be no 
hesitation. He would ask them to accompany him in a rapid 
review of Liebig’s labours in pure chemistry; and even here he must 
confine himself to a few amongst several hundreds. Of these few, 
the first alluded to, although, perhaps, not the most brilliant, was 
one which had conduced more than any other to the marvellous 
development of chemistry——the apparatus, so simple and yet so 
perfect, for the analysis of organic bodies by combustion; the 
method for determining the molecular weight of bases by the com- 
bustion of their platinum salts, and that for the analysis of air 
by means of an alkaline solution of pyrogallic acid were also 
Liebig’s. 

In passing from the analytical methods, and the apparatus 
devised by this great chemist, to his researches, we find among the 
first to claim our attention his investigations in the cyanide group, 
begun by an examination of the fulminates, from which he natu- 
rally passed on to the cyanic group at large, and cyanic acid, cyanuric 
acid, and their salts became successively the object of his labours, 
It was he who first gave a satisfactory explanation of the 
processes involved in the preparation of the yellow prussiate 
of potash by fusing animal matters with potash in iron vessels, 
the product first formed being potassium cyanide, which takes up 
iron during lixiviation. Amongst the interesting and valuable 
results arising from his investigations of the ferrocyanides were 
the preparation of hydroferrocyanic acid, of potassium cyanide, 
and potassium cyanate. From the cyanates to the sulphocyanates 
is but astep, and as in the course of his experiments he required 
large quantities of ammonium sulphocyanate, thus he ultimately 
found the best method of oes to be the treatment of hydro- 
cyanic acid with yellow sulphide of ammonium, this naturally 
led to the delicate test for hydrocyanic acid by converting it into 
ammonium sulphocyanide, when a drop of a solution of ferric 
chloride produces the well-known blood-red colour. After glancing 
at the benzoyl compounds, the lecturer noticed the importance of 
the acid chlorides, first obtained by Liebig from the aldehydes, 
although Cavour’s method is now universally adopted in preparing 
them. These chlorides furnish us with acids, mst and amides, 
a source of new compounds, not shaken by time, but still fresh 
and fruitful as on the first day of its discovery. 

To Liebig and Wéohler are we indebted for the investigation of 
the properties and the determination of the formula of uric acid. 
Its liability to change, while increasing the difficulty of the inquiry, 
enabled these chemists to reap a rich harvest of results, such as 
few have ever gathered from one field of research ; the discovery of 
not less than sixteen new bodies rewarded their labours, and it is 
noteworthy that only one of these has since disappeared 
from our science. To them are we indebted for the first analysis 
and the first exact and complete description of murexide, the pre- 
cursor of rosaniline. 

Liebig’s first experiments on alcohol, the action of chlorine upon 
it, led to the discovery of chloral and chloroform, twe compounds 
now in continual use for the alleviation of human suffering; an 
illustration of the practical econo ag ever following the pursuit 
of truth. Of the former compounds, in 1868 probably, there was 
not a kilogramme in existence in the whole world ; now the fac- 
tories of Berlin alone pee 100 kilogrammes daily. The object 
of the investigation of alcohol was to cindiiehe the constitution of 
this important compound, giving rise to that long-protracted con- 
test between Dumas and Boullay, on the one hand, who considered 
ether and alcohol to be hydrates of olefiant gas, and Liebig on the 
other, who regarded them as derivatives of a radical, to which he 
gave the name of ethyl. It ended in a signal victory for Liebig, 
and a universal adoption of his theory. 

The new notation, introduced by Gerhardt and Laurent, and so 
str ly supported by Odling, far from invalidating Liebig’s 
ethyl theory, has, by the masterly researches of Williamson, 
brought that hypothesis to its last and finest development. He 
would remind them, moreover, that Willi m owed to Liebig 
the very agents he so successfully employed in the solution of this 
problem, namely, the ethylates of potassium and sodium. 

To Liebig, also, we owe the explanation of the formation of 
acetic acid by atmospheric oxidation. This action takes place in 
two stages, the first being the removal of hydrogen and the forma- 
tion of aldehyde; the second, the direct oxidation of this to 
acetic acid. yde was first made out by this great chemist, 
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The compounds discovered by Liebig, which have been passed 
in review, are amongst those in most frequent use ; the reactions 
are those most commonly employed in research. Could a more 
eloquent testimony be borne to the influence which Justus von 
Liebi has exercised upon the progress of chemical science, than 
that fis teachings have b familiar as “hous:hold words.” 

In lusion the lect related a touching anecdote of the 
goodness of heart displayed by this great philosopher, and a 
parallel instance of the generous goodness of Faraday, saying that 
** no two grander examples will in any age stand forth more digni 
fied by their intellectual work, more conspicuous for their moral 
beauty, than those whose great names we have been commemora- 
ting this day —Michael Faraday, Justus Liebig.” 

At the conclusion of the lecture, the experimental illustrations 
of which were admirably performed by Professor McLeod, Dy, 
Odling said that it devolved upon him, in the name of the 
Chemical Society, to tender their heartfelt thanks to Dr. Hof- 
mann for the comprehensive but far from exhaustive account 
which he had given them of Liebig’s labours, and at the same 
time to offer him the Faraday medal. This, he felt sure, would 
have a twofold value in his eyes, as a memorial of a great and 
good man, and as the highest compliment it was in the power of 
the Chemical Society to pay. In limiting the choice for distribu- 
tion of this medal in the way it had done, the Society 
not only avoided the difficulty of merely complimenting one 
another by -distributing it among themselves, but it brought 
them into personal contact with the leading men abroad. 
Amongst the numerous obligations which chemists—and espe- 
cially English chemists—were under to Liebig, there was one which 
had been omitted, and to which he might perhaps be allowed to 
advert—the training of a Hofmann. In the succeeding Faraday 
lectures he hoped they might be as fortunate as they were on the 
present occasion. 

Dr. Hofmann, in reply, said it was with sentiments of the pro- 
foundest gratitude that he received from his hands what he con- 
ceived to be the highest honour that could be conferred on him, 
and cordially thanked Dr. Odling for the affectionate terms in 
which he had referred to him. “If aninvestigator is called upon 
to pronounce the name associated with the most glorious scientific 
conquests, he would unhesitatingly pronounce the name of Fara- 
day, and you have placed me in possession of the Faraday medal. 
How greatly is its value enhanced in my eyes by receiving it on the 
very spot where Faraday himself was wont to give forth his disco- 
veries. Allow me in a few words to allude to the sympathy ex- 
pressed in the eyes of the chemists around me, many the faces of 
old pupils, whose acquaintance has ripened into life-long friend- 
ship. I ever remember with affection my early years passed in this 
generous country—my happy stay in dear Old England.” 

The lecture, which took place in the lecture theatre of the Royal 
Institution, was attended “ a crowded audience, amongst whom 
were nearly all the leading chemists of this country. His Royal 
Highness the Prince of Wales was present as a visitor. 

The next ordinary meeting of the Chemical Society will be held 
at Burlington House on Thursday, April Ist. The anniversary 
meeting is on March 30th. 











ON A NEW CENTRE-BOARD YACHT.* 
By Mr. CHARLES HEMJE, Naval Architect of New York, U.S. 


For some time past yachting in the United States has been 

on the decline for various reason — chiefly, I suppose, on 
account of the large expense of keeping such yachts as 
the Sappho, Dauntless, and others. It is not likely that any more 
yachts of that class will be built here; the future style of yachts 
will be the centre-board, or commonly called in England “ racing 
machines.” However these racing machines have proved them- 
selves to be very good sea-boats if properly proportioned, and 
although the present style of them has some very great dis- 
advantages, we are in a fair way to overcome them, and will be 
able to produce a centre-board yacht complete in every respect. 
So far our centre-board yachts have had three great psa Me eg 
namely:—(1) The centre-board trunk extending from mast to mast 
(in schooners) and entirely up to the deck, thereby dividing the 
wrincipal part of the yacht in two parts, neither of them being 
es enough for a cabin and only fit for state rooms, X&c., leaving 
but a very small cabin aft of the mainmast. (2) Being compelled 
to place the centre-board between the masts, the centre of action 
of the same when down has invariably come too far forward, thus 
wreventing the vessel from handling as easily as it ought to if the 
ee was in the right position. (3) The uselessness of the centre- 
board in a heavy sea, as it would be twisted off if entirely down ; 
besides, it would strain the trunk so as to start it leaking.. 

In the new arrangement the centre board is received into the 
dead wood, and the keel and all these difficulties have been over- 
come, inasmuch as the centre board is entirely confined in the keel 
and keelson, with the exception of a small trunk aft of the main- 
mast which can be nnel by a table, kc. And even this trunk 
can be avoided by constructing the centre-board of two parts, so 
that the one part shuts up into the other when hauled up. The 
largest and waleak portion of the yacht is thus available for a cabin, 
the same as in a keel-boat ; and as the masts do not interfere with 
thecentre-board, the latter can be placed so that its centre of action 
fallsina line with the centre of gravity of the vessel. This kind of 
centre-board being longer and not so deep as the present ones, can 
be used with perfect safety in a heavy sea, and being made of iron, 
its weight will add considerably to the stability of the vessel. 

The keel and keelson porsane A form only one piece, firmly bolted 
together ; the frames, which are made in two halves, each being 
mortised into the former and bolted vertically into the keel along- 
side the centre-board, and both vertically and horizontally forward 
and aft of the same. On the top of the keel a heavy cap is laid 
to close up the centre-board opening, as well as to serve for a step 
for the heels of the spars. Although this plan of construction 
was 7 pay got up for centre-board vessels, it can as well be 
applied to keel boats, especially as the sharp floor timbers are 
getting to be very scarce, 


THE Minister of Public Works, Signor Spaventa, stated the other 
day in the Italian Parliament that the average cost of the railways 
in Sicily has been 312,000f. per kilometre, £19,968 per mile. 

ENGINEER Orricers.—In reply to Captain Bedford Pim, the 
First Lord of the Admiralty on Friday week said that the case of 
the engineer officers of the navy had been under considera- 
tion, but that he could not say what would be done in the matter. 
We do sincerely hope that something will be done for this useful 
in fact, altogether indispensable—elass of officers. At present 
their pay is bad, their position is inferior, their prospect of promo- 
tion so remote, that it is impossible to form any estimate of indivi- 
dual chances of advancement. With the progress of science the 
qualifications and responsibilities of engineers have steadily kept 
—_ until at last a state of things has been arrived at in which 

ardly any operation can be performed on board a ship without the 
ist of machinery. So that it has come to pass that the duties 

of engineers on board men-of-war entail ascientitic knowledge oe 
to that possessed by any other class of officers in the service ; but 
with this improvement in professional acquirements have followed 
no corresponding advantages in pay or position. On the coritrary, 
the Admiralty would seem to withhold their countenance from 
these officers. Some years ago it became necessary to grant 
engineers commissions, and place them upon a footing with sub- 
lieutenants and others who with sub-lieutenants; but even 
this scant recognition would appear to have been but tardily 
received by those holding high positions in the service, What 








the require is this—some attention on the part of the 
Admiralty ; in fact, deeds, not words,—The Navy. 
Institution of Naval Architects. 





Condensed from the Journal of the Commissioners of Patents. 
Grants and Dates of Provisional Protection for Six Months 


222. A CLose or Open Carriage on a Pair of Wares, may be driven from 
the outside or inside, with single or a pair of horses, Joseph Harvey, 
Heron House, Heron Court, Richmond, Surrey.—20th Janwary, 1875. 

477. Improvements in the construction of Pistons for Rotary Excises 
and Pumps, and in parts connected therewith, Gustav Schrebler, Guben, 

Prussia. — th Febreara, U75 

626. Improvements in Meorive-rower Excines, William Morgan-Brown, 
Southampton-buildings, London. - A communication from dacqies 
Viglino and Jacques Donna, Turin, Italy 

633. Improvements in Toor and Prosn Brosnes or Rowwers, Willias 
Donald Napicr, George-street, Hanover-square, London, —-20/, Febcee 
Is75. 

688. Improvements in the manufacture of Peavies for UmMmretias, 
WALKING Sticks, and such like articles, Thomas Octavius Jones, Black- 
heath-hill, Kent. 

701. An improved arrangement of Texstoy Mecnanism applicable to warp 
beams, Johann Julius Schulz and Thomas Clay, Coventry, Warwick- 
shire. —25th February, 1875. 

769, Improvements in machinery for Sinkixe Saarrs or Prrs, and for ihe 
driving or Cuttine of Tunners, William Firth, Burley Wood, Leeds, 
Yorkshire.—2ad March, 1875. ° 

805. lmprovements in the mode of Conrrotiixse Horses by the use of 
maguctic electricity, George Laycock, Whittington, Derbyshire. 

813. A new and improved method of and apparatus for Coverinc Hor 
in Sues’ Borroms, Stephen Makaroff, Buckingham Palace-road, West 
minster.—4th March, 1875 

$21. Improvements in action for Ho_pinc or Reveastnc Corps, Ror, 
and Banps, Richard Jewsbury, Parade, Birmingham.—5th March, 1875 

852. Improvements in the means of or in fittings or apparatus for Sror- 
PERING or CLostnG Bott Les or Vessets, whether for effervescing, 
gaseous, or fermented, or for other liquids, Lorenzo Gori, Florence, 
Italy. —8th March, 1875. 

860. Improvements in Bituiarp Tasces and their fittings, Daniel Harri-, 
Pall Mall-place, London. 

868. A new or improved mode of Sicutine Fire-arMs and OrpNaner, 
Edward Fennessy, Kilkenny, lreland.—Wh Merch, 1875 

ss80, Enabling a soldier, volunteer, or oth?ér person to use the SNIDER oF 
any oTHER Rirce for the purpose of Practisinc, aiming at a shorter 
range than could be obtained by using an ordinary caitridge, William 
Walter Morton, Charlotte-street, Caledonian-road, Islington, London. 

882. Improvements in ScaLes and Wericurts for analytical purposes, Peter 
Jensen, Chancery-lane, London.—A communication from Ferdinand 
Sartorius, Goettingen, Germany 

891. Improvements in Hoists, wherein guided cages or platforms are en- 
shaped, and apparatus connected therewith, John Vivian, Whitehaven, 
Cumberland, and Joseph Blackburn, Rowra, Arlecdon, Cumberland 
8th March, 1875. 

897. Improvements in the manufacture of Conso.ipaTep Cea, Frederick 
Charles Danvers, Argyle-road, Castle Hill, Ealing, and John Henry 
Landon, Turner-square, Hoxton, Middlesex. 

$98. Improvements in GLass Furnaces, Robert Paul and William Sander 
son, Glasgow, N.B. 

900. Improvements in machines for Bortnc Rocks or other hard sul 
stances, William Ellis, Northcote-road, Wandsworth, Surrey 

2. Improvements in VaLves for Reauiatine the Flow or Discuarar of 
Gas, Water, and other fluids, Robert Carey, Suffolk Grove, Southwarl., 
Surrey, and Robert Porter, Fenchurch-street, Loudon 

03. An improved Composition to be applied to sheep and other animals 
for Destrovinc Vermin thereon, and for protecting them therefrom 
Frederick Hicks McLeod, Glasgow, N.B 

“04. Improvements in Bake Ovens, Peter Jensen, Chancery-lane, Lond 
—A communication from Phillip Dilrkop, Altona, Germany 

005. Improvements in Stocks and Dies, Henry Gibson and Mark Towell, 
Shettield, Yorkshire. 

906. lmaprovements in the manufacture of CuLorine, Heury Deacon, 
Appleton House, Widnes, Lancaster. 

#07. Improvements in Mountixno Sxips’ Davirs, and in apparatus to 
facilitate stowing and lowering boats, Josiah Latimer Clark and Edward 
Jacob Hill, Victoria-street, Westminster. 

908. An improved method and arrangement of apparatus for ScouRING oF 
CLEANING Wueat, Rice, or orneR Grain, whereby the weight or pres 
sure of the grain is fully utilised, James Higginbottom and Edward 
Hutchinson, Liverpool. 

909. Improvements in Capstans and Winptasses, William Horatio Har- 
field, Mansion House-buildings, London. 

910. Improvements in Hoistine and Lowerinc Macnuines, William Horatio 
Harfield, Mansion House-buildings, London. 

911. Improvements in CarpsTans, CabLe Houpers, and CapLe STOPPERS, 
William Horatio Harfield, Mansion House-buildings, London 

912. Improvements in machinery for GrinpinG or SHarpenine, and in 
apparatus connected therewith, parts of which improvements are 
applicable to other similar purposes, John Henry Johuson, Lincoln's- 
inn-fields, London.—A communication from Claus Van Haagen, Phili- 
delphia, Pennsylvania, U.S. 

913. An improved Winp Screex, to be adapted to open carriages and to 
landaus or other carriages capable of being used open or closed, Charles 
Cogswell, Regent's Park, London 

914. Improvements in the construction and manufacture of Srrinc Hats, 
known as “‘Gibus hats,” Meériade Anquez, Chandos-street, Strand, 
London 

915. Improvements in Roap Sweerine and Scrarina Macuryes, William 
Burgess, Peckham, Surrey. —11fh Marek, 1875. 

916. Improvements in apparatus for VentiLatinc Mives, William Knott, 
Wigan, and Thomas Rudd, Blackrod, Lancashire. 

917. Improvements in manufacturing and ornamenting Corrix PLatrs, 
Thomas Humpage, Aston, Birmingham 

18 Improvements in Srram Eyxcixr Expansion Vatves, Christopher 
James Little, Chichester-street, Paddington, London 

919. Improvements in Corkscrews, Hyde Bateman, Clifton Villas, Moore 
Park, Fulham, Middlesex. 

920. Improvements in apparatus for OprNinc AbrateD WATER BoTTLrs, 
and for drawing off the contents from such bottles without waste « 
splashing, Augustus Smith, Marsh Gate-lane, Stratford, Essex 

921. Improvements in Fire-arms, Edwin Powley Alexander, South 
ampton-buildings, London. -A communication from Jean Baptiste 
Lainé, Paris, France 

922. Improvements in Skaters, William Edward Gedge, Wellington-street, 
Strand, London.—A communication from Edmond Dallemagne, Fau 
bourg St. Martin, Paris, France. 

923. Improvements in Knrrrinc Macuines, Joseph Buchanan Robertson, 
Lurgan, Armagh, Ireland. 

924. Improvements in apparatus for Proreiiinc or Sauntrina Raitway 
Rone Stock, applicable also to other vehicles, Edward Thomas 
Hughes, Chancery-lane, London.—A communication from William 
Frederick Heshuysen, Amsterdam, Holland. 

925. Improvements in the manufacture of Raitway Warets, John King, 
Gillingham-street, Eccleston-square, London. 

926. Improvements in Wravine Fasrics in Iurration of Seat and other 
skins and furs, Nicholas Dobson, Halifax, Yorkshire. 

927. Improvements in Uritisine Tix-p.ate Scraps or Ciiprinos, Alex- 
ANDER Melville Clark, Chancery-lane, London.—A communication from 
Léandre Larocque and Anne Larocque, Paris, France. 

928. An improved manufacture of ArtiriciaL Lace, Alexander Melville 
Clark, Chancery-lane, lLondon.--A communication from Etienne 
Fournier and Emmanuel Meyer, Paris, France, 

929. Improvements in Mittine or Futnine Macuines for Woo Len and 
other Woven or Fe_rep Fasrics, Peter Austin and John Austin, Leeds, 
Yorkshire. 

930. Improvements in the Destructive DistiLLation of COAL, SHALE, and 
other bituminous substances, and in the apparatus or retorts employed 
therefor, James Findlay, Glasgow, N.B., and William Jack, West Calder, 
Midlothian, N.B. 

931. Improvements in the construction of Steam Borers, and in setting 
the same, Charles Mace and John Dickinson, Sunderland, Durham. 

932. Improvements in Marine and oTHER Stream Boiters, and in 
setting the same, John Dickinson and Charles Mace, Sunderland, 
Durham. 

933, Improvements in apparatus for Breakine, Crusatne, and Drsin- 
TRGRATING OREs, rock, stone, chalk, clay, cement, clinkers, lime, bones, 
and other materials of a brittle or cloggy nature, and for mincing, mas- 
ticating, or disintegrating fish, flesh, offal, bones, and certain manures, 
and for mixing conerete, and for preparing the materials for cement 
making, and for some other purposes, Robert Milburn, Pomeroy-street, 
New Cross-road, Surrey, and Henry Jackson, Park-square, Leeds, 
Yorkshire.—12t4 March, 1875. 

934. An improvement in Earrs Cuosets, William Liddiard, Wantage, 
Berkshire. 

935. Improvements in apparatus employed in the manufacture of Tin 
Prats, Josiah Richards and David Williams, Pontypool, Monmouth- 
shire, and Thomas William Matthews and Thomas Picton Leather, 
Broughton-road, Salford, Lancaster. : 

936. Improvements in SigNaLuixe on Rariways, including appliances 
used therefor, Samuel Telford Dutton, Worcester. 

937. Impr its in Pa apuic Apparatus, William Morgan-Brown, 
Southampton-buildings, London.—A communication from Jules Henry 
Hermagis, Rue Gaillon, Paris. 

938. Improved apparatus for Pumpino or Exnavstina Liguibs or Gases, 
and forcing fluids “tarry Whiteside Cook, Stondon Massey, Essex. 
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940. Improvements in ConpeNnser Dorrens of Canpinc Enaines, Edward 
Priest and Allen Pricst, Huddersfield, and James Law, Cleckheaton, 
Yorkshire. 

041. Improvements in machinery or —ee employed for PuLVeRrtsina 
or Repucine Pirocks, Museo, Racs, Waste, or other fibrous substances, 
Benjamin Rhodes, Thomas Brown Rhodes, and Joseph Roberts Stoney, 
Armley, Leeds, Yorkshire. 

942. New or improved machinery for the manufacture of Tonacco or 
Smox1na Pipes, Robert Rankin, Glasgow, Lanark, N.B. 

043, Certain improvements in Water Gaucr Giasses, Joseph Tomey, 
Aston, Warwickshire. 

44, An improved system of Foipine Brackets to be used as articles of 
utility and convenience in cabin, camp, office, hall, or dressing-room, 
Samuel Madden, Blenheim House, Heston, Middlesex. 

045. A new or improved Pressurk or TEMPERATURE INDICATOR and ALARM 
Apparatus, to be employed in connection with the interior of ships, 
subtermnean passages, compartments, or capacities, Alan Charles 
Bagot, Tensheuee Coliens, Cambridge. 

46. Improvements in Recertactes for Houpine Pires, Tonacco, CiGars, 
Marenes, and other articles, James William Banford, High Holborn, 
London. 

047. Improvements in Fasventnas for Merauiic and orner Books, Henry 
Warner, Whitechapel, London. 

48. An improvement in Lane. Dampers, which is also applicable to ink- 
stands, spray producers, ear, and other brushes, Henry Bock Binko, 
City-road, London, —13th Maveh, 1875. 

950. Improvements in the construction of Rorary Exoines and Pumps, 
John Cooke, Langley Old Hall, Durham. 

952. Improvements in RoLLeR SkaTes, Adolphus Frederick Spiller, Surry- 
street, Strand, London. 

953. Lmprovements in the Permanent Way of Rattways, Hugh Beaver 
Roberts, Leamington, Warwickshire. 

054. Improvements in Cuimney-pors or Tors, Alfred Hooper, Portsmouth, 
Hampshire. 

955. Improvements in Creasers for Creasina Cartripgrs, Joseph Loxton 
Rawbone, Manchester.—A communication from William George Raw- 
bone, Toronto, Canada. 

956. Improvements in Rotary Pupptixe Furnaces, and in apparatus or 
means employed in connection therewith, Ephraim Allcock Jones and 
John Alleock Jones, Middlesbrough, Yorkshire. 

957. Improvements in Steam Borters, John Alison, Lancaster Gate, 
London 

058. Improved arrangements and combination of apparatus for Givina IN- 
TERMITTENT REVOLVING Motions to the Takina-up and Lerring-orr 
Morions of Looms, and for giving self-acting feed motion to all deserip- 
tions of tools and machines worked by hand or power, William Bowker, 
Manchester, 

959. Improvements in Compounps for PLastic and other purposes, Frank 
Wirth, Frankfort-on-the-Maine, Germany. — A communication from 
Joseph Kreittmayr, Munich, Germany,—15th Mareh, 1875 

01. hnprovements in apparatus for Dkawine Liguips from vessels, John 
Edwards, South Hackney, Middlesex ; 

oo2. A new or improved SELF-LocKING Box or apparatus for receiving and 
securing cash, papers, or other articles, Matthew Watson, Springburn, 
Lanark, and John Anderson, Paisley, Renfrew, N.B. 

4. Improvements in Water or Cascape Air-PuMPs, William Morgan- 
Brown, Southampton-buildings, London.—A communication from G, 
A, Hagemann, Copenhagen, 

965, Improvements in the production of Warre PuotooRarHic PLATES or 
white surfaces to be used in photographic printing, William Morgan- 
Brown, Southampton-buildings, London. — A communication from 
Messrs. Horace, M. Hedden, and Charles A. Hill, Worcester, Massa- 
chusetts, U.S z 

67. Lnprovements in Fine Guarps, and method of affixing the same, 
George Porter, jun., Cullum-street, London. 

068. Improved appliances for CLostnc Arratep Liquip Borries, Augustus 
Smith, Marsh Gate-lane, Stratford, Essex. 

469. Improvements in the Burrers of Ratiway Carriaces, Christopher 
Catlow, Burnley, Lancaster. 

070. Improvements in the construction of Errernic Licnt Apparatus, 
Peter Jensen, Chancery-lane, London,—A communication from 8. W. 
Koun, St. Petersburg, Russia 

071. A new or improved method of Securtne Lips to Packine and other 
Boxes, and in the means employed therefor, John Fullerton, Glasgow, 
Lanark, N.B. 

975. lmprovements in Umprer.as, William Robert Lake, Southampton- 
buildings, London.—A communication from Uriah Gross Steinmetz, 
Philadelphia, Pennsylvania, U.S. 

976. Improvements in INyectors for Srram Generators, William Robert 
Lake, Southampton-buildings, London.—A communication from Samuel 
Rue, Philadelphia, Pennsylvania, U.S. 

077. Improvements in the manufacture of Suteuate of Sopa or Porasn 
and BLeacnina Powper, and in apparatus employed therein, George 
Dryden Mease, South Shields, 

978. Improvements in apparatus or means for IysuRtNG the more ErFicrent, 
Economicat, and Sarer Workrne of Raitways, Henry Bland, Luton, 
Bedfordshire. —lbth March, 1875. 

980, Improvements in Rarpway Carriace and other WHEELS, William 
Henry Berry and Charles Hudson Booth, Nottingham. 

O82. An improved method of and apparatus for CourLinc, CONNECTING, 
and Reaucatine the laxity of Rauway Trains, part of which apparatus 
also acts as a brake, Samuel Hunt, Southport, Lancaster, . 

084. Improvements in WareR-cLosers, William Phillips, Sheffield, York- 
shire 

986. Improvements in Rotiers for Horses, Thomas Coleman, Bentinck 
laxnlye, New Barnet, Hertfordshire. 

988. Improvements in the manufacture of Soar, Samuel Shaw Lewis, 
Southampton-buildings, London, and Auguste Copie, Bolsover-street, 
London, 

0. Determining the direction or Magnetic Bearina of Deer SEA or 
other currents, Benjamin Theophilus Moore, Elm Lodge, Spring Grove, 
Isleworth, Middlesex.—-17th Mareh, 1875. 

02. Improvements in machinery for manufacturing or Foraia BLANK 
Nurs, Bours, Seikes, Rivers, and similar articles, John Whittaker, 
Manchester. 

04, An apparatus for Recutatixa the Flow of Liquips, William Charles 
Hood, Bridge-road, Battersea, Surrey. 

6, Improvements in Steam Traps, Julius Allmann, Manchester. 

08, Improvements in apparatus for Surrortine Resviration and Lieut 
in suffocating atmospheres and under water, Charles Denton Abel, 
Southampton-buildings, London.—A communication from Henri Fayol, 
Allier, France. 

1000. Improvements in INvALip Urinats, William Batty, King-street, 
Cheapside, London 

1002. Improvements in the Permanent Way of Rartways and TRAMWAYS, 
John Henry Johnson, Lincoln's-inn-fields, London.—-A_ communication 
from Ramon Banolas and Victor Joseph Carlier, Madrid, Spain. 

1004. An improved Frepine Borris, Edward Primerose Howard Vaughan, 
Chancery-lane, London.—A communication from Jules Britre, Paris, 
France 

1006. An improved Wrerr Stor Motion for Looms, Alexander Melville 
Clarke, Chancery-lane, London.—A communication from Thomas Isher- 
wood, Westerby, Washington, U.S. 

1010. Improvements in apparatus for CLeantne Carpets, Sydney Simmons, 
Woodstock-road, Finsbury Park, Middlesex,—18th Marek, 1875. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

1008. Improvements in machinery for the manufacture of Parer Boxes, 
George Haseltine, Southampton-buildings, London.—A communication 
from the Cleveland Paper Kox Machine Company, Cleveland, Ohio, U.S. 

sth March, 1875. 

1000. Improvements in Woop PLaninc Macuines, George Haseltine, 
Southampton-buildings, London. —A communication from Daniel Libby 
Toppan, Somerville, David Cass Meloon, East Cambridge, Gardner 
Baker Chapin, Medford, and Hopkins Horton Meloon, East Cambridge, 
Massachusetas, U.S. 18th March, 1875. 

1012. Improvements in Steam Esaunes and the working thereof, and in 
thermometric apparatus therefor, George Basil Dixwell, Massachusetts, 
U.S.—10th March, 1875. 


Patents on which the Stamp Duty of £50 has been Paid. 
887. Reoenerative Hor Buast Stoves for Heatina Air, &e., Edward 
Alfred Cowper, Great George-street, Westminster.—23rd March, 1872. 
893. Wrianine or Measunine Corn, &c., William Henry Baxter, Brixton- 
hill, Surrey. —23rd March, 1872. 

800. Brewine, William Garton, Southampton. —25th March, 1872. 

905. Steam Borters, James Howard and Edward Tenney Bousfield, 
Bedford,—25th March, 1872. 

1072. Grinpino Grain, William Cullen, Belfast, Ireland.—11th April, 
1872. 











903, Surpiyina and Usine Steam for Drivine Street Rarway Car- 
niaags, &c., William Robert Lake, Southampton-buildings, London, — 
25th March, 1872. 

904. Prerarine and Comnina Woo, &c., George Little, Oldham, Lan- 
caster, and Thomas Charles Eastwood, Bradford, Yorkshire-—25th 
March, 1872. 

950. Horsesnor Naits, &c,, William Morgan-Brown, Southampton- 
buildings, London,—380th March, 1872. 

908. Linino for Cupona Furnaces, &c., George James Snelus, Dowlais, 
Glamorganshire. -26th March, 1872. 

916. Stoppers, VALVEs, or apparatus for CLosina the Necks of Borris, 
a&c., George Allix, Church-terrace, Isle of Dogs, and Henry Gardner, 

Chifton-road Middlesex. —26th March, 1872, . 





933. Preumatic Apparatus for Workine Brakes, &c,, George Westing- 
house, jun., Southampton-buildings, London. —28th March, 1872. 

942. Sewina Macuinery, &c., Joseph Buchanan Robertson, Lurgan, 
Armagh, Ireland.—30th March, 1872. 

934. Sniprine, Compra, and Beatine Jute, &c., William Parell Butchart, 
Dundee, N.B.—28th Mareh, 1872. 








Patents on which the Stamp Duty of £100 has been Paid. 
1013. Locxina or Contro.itina Raitway Points, &c., William Buck, 
Upper Tooting, Surrey.--25th March, 1868. 

1087. Rearine and Mowwe Macuines, William Manwaring, Banbury.— 
26th March, 1868. 

1146, Wasuine and Seraratinea Ones, &c., George Davies, Serle-street, 
Lincoln’s-inn, London.— 4th April, 1868. 

1098, Compustion of Gas, Pararrine, &¢., Henry Harrison Doty, Bury- 
street, London, and George Graveley, Alfred-street, Bow, Middlesex. — 
lat April, 1868, 

101%. Burrine or CLeantna Woot, William Richardson, Oldham, Lan- 
caster.—-25th March, 1868, 

1027. Repucine, PLanine, and Smoornina State, &c., Edwyn John 
Jeffery Dixon, Bangor, North Wales.—26th March, 18638. 

1032. Paver Curtina Macuines, &., Thomas Bettney, Manchester.— 
26th March, 1868, 

1046. Steam Pumps, &c., Stephen Holman, Laurence Pountney-lane, 
London.—27th March, 1868. 

1058. Havuine MINERALS in Mines, &c,, James Grafton Jones, Newport, 
Monmouthshire.—27th March, 1868. 


Notices of Intention to Proceed with Patents. 

800. Cap for Frepine or other Botries, Henry Burton Pare, Bolton. 

814. Rattway and other Wuerers, Robert Hadfield, Drummond-street, 
London. 

815. Meratiic ALLoy, Alexander Melville Clarke, Chancery-lane, London. 
--A communication from Adrien Le Marquand.—4th March, 1875. 

816. Cast Street INcots, Michael Scott, Sardinia-terrace, Glasgow, N.B.— 
hth March, 1875. 

835. Skate, James Pilbrow, Tunbridge Wells —6th March, 1875. 

855. Inpicatine, &c., the RewovaL or Oprentne of Cases, &c., James 
Kitson, Vanburgh-road, East Greenwich.—8th March, 1875. 

873. Weer or RoLLER Skates, Nelson King Cherrill, Tunbridge Wells. — 
Oth March, 1875. 

800. Prorection from Fire, John Stewart Wallace and Edward Tucker, 
Belfast.—10th Mareh, 1875. 

049. FLour Dressina Macuine, William Robert Lake, Southampton- 
buildings, London. — A communication from Moritz Martin — 18th 
Marek, 1875. 

3960, Pumps, Robert Hulme and Edward Lund, Salford, Lancaster.—17th 
November, 1874, 

3964. Siautrinc Orpnance, &c,., Lothian Kerr Scott, Chatham, Kent. 
3065. Oncans, &c., Hermann Smith, Brixton, Surrey. 

3968. Workin REVOLVING Suurrers, Alfred Todd, Bradford, and Edwin 
Wright, Leeds, Yorkshire. 

3969. Winpow Sasues, Edwin Shepherd and Alfred Shepherd, Bir- 
mingham. 

3074. TeLecrarpn Insutators, Louis Sterne, Victoria-chamLers, West- 
minster.—18th November, 1874 

3991. Looms for Weavine, Aspden Pickup Dickinson and William Par- 
kinson, Blackburn, Lancaster —20th November, 1874. 

3900. Grate Backs, &e., George Livermore Shorland, Stretford-road, 
Manchester, —2lst November, 1874. 

4020, Metatiic Tunes, Arthur Clifford, Birmingham.—23rd November, 
1874. 

4032. Maniro_.p Writino, Albert Whitford Hosking, Manchester. 

4040, Furnaces, Alexander Charles Moffatt, John Allerton, jun., and 
Samuel Hinkings Hanscomb, Halstead, Essex. - 24th November, 1874. 
4049, Steines for Musican InsTRUMENTS, James Baillie Hamilton, Oxford, 
George Wade, Soho-square, London, and Richard William Okes Voysey, 
Hampstead, Middlesex.—25th November, 1874. 

4057. Untoapine Butk Caroo from Sutps’ Hoips, William Poulsom, 
Liverpool. —26th November, 1874. 

4065. Presses for Moutpino Giass, &e., John Sowerby, Gateshead-on- 
Tyne, Durham. 

4073. Snor or Prosectites, &c., Philippe Pieri and William Smith, Salis- 
bury-street, Strand, London, 

4076. Escarements, Benjamin Joseph Barnard Mills, Southampton- 
buildings, London.—A communication from Messrs, Tiffany and Com- 











many. 

wott, Reparrina Sprxnino Rings, William Robert Lake, Southampton- 

buildings, London.—A communication from Charles Albert Shaw.— 

27th November, 1874. 

4088. Lupricatina Apparatus, William Robert Lake, Southampton- 

buildings, London.—A communication from Charles Albert Shaw.— 

2sth November, 1874. 

4005. Wasuine and CLEANSING Woot, &c., John Clough, Manchester-road, 
Bradford, Yorkshire. 

4105. Reeritinear Wen Looms, Arthur Charles Henderson, Southampton- 
buildings, London.—A communication from Madame Auroy. 

4108. Preventine the Incrustations in STEAM BorLers, Jean Baptiste 
Deluy, Finsbury Circus, London.—30th November, 1874. 

4120. Pexmanent Way of Rattways, Alexander Melville Clark, Chancery- 
lane, London.—A communication from Léon Juequeau.—lst December, 
1874. 

4149. Orcaans, James Baillie Hamilton, Oxford, George Edward Wade, 
Soho-square, London, and Richard William Okes Voysey, Hampstead, 
Middlesex. 

4160. Curvep E.ecrrotyrr Printina PLaAtes, William Loftin and Wil- 
liam Richardson, Charles-street, Camberwell-road, William Koolman, 
Stamford-street, Blackfriars-road, and Alfred Joel Isger, Laburnum 
Villas, Lausanne-road, Queen's-road, Peckham, Surrey. 

4161. Horse Naits, John Albert Huggett, Ferndale-road, Clapham, 
Surrey. 

4126. Pines, Alexander Melville Clark, Chancery-lane, London.— 
A communication from George Eugtne Frédéric Kastner.—3rd December, 
1874. 

4185. Cur Nats and Tacks, John Comery, Birmingham,—5th December, 

74 


1874. 

4228. Mreasurina Water, &c., Jan Anthony Muller, Chancery-lane, 
London. —-th December, 1874. 

4405. Stream Borters, John Addy Hopkinson and Joseph Hopkinson, 
Huddersfield, Yorkshire, —22nd December, 1874. 

4416. Preservation of ANIMAL and VeorranLe Supstances, Thomas 
Henry Baker and Amos George Steed, Tonbridge, Kent. 

4419. Savery Vaives, John Addy Hopkinson and Joseph Hopkinson, 
Huddersfield, Yorkshire.—23rd December, 1874. 

4450. ArtiriciaAL Skins, &c, John Harcourt Brown, Regent's Park- 
terrace, London.- -20th December, 1874. 

100. Rivers, &c., William Robert Lake, Southampton-buildings, London, 
—A communication from Mellen —- -12th January, 1875. 

143. Boat Lowertna Apparatus, Edward Percy Stokes, Barrow-in- 
Furness, Lancashire. —14th January, 1875. 

215. Penci. Cases, Edwin Thomas Marler, Union Bank-buildings, 
Holborn Circus, London.—A communication from Joseph Reckendorfer. 

20th January, 1875, 

346. Lime and Cement Kiins, James Hall, Wrays Horley, Surrey.—29th 
January, 1875. 

877. Raisine and Lowerine Sutps’ Boats, &c., Hamnet Holditch Share, 
Penryn, Cornwall, and Samuel Calley, Kentish Town, London.—2ad 
February, 1875. 

388. Freezinc Ice Cream, &c., Martin Benson, Southampton-buildings, 
London.—A communication from William Redheffer.-~8rd February, 
1875. 

432. Warenouse Hoists, &c., John Barker, Oldham, Lancaster. 

437. Exastic Boots, &c., Martin Benson, Southampton-buildings, 
London.—A communication from Isaac Fraser Williams, —5th February, 
1875. 

477. Pistons for Rorary Enorves, Gustav Schrebler, Guben, Prussia. — 
Oth February, 1875. 

636. Pianororres, Geerge Roberts and Alfred Roberts, Birmingham,— 
20th February, 1875. 

718. ArtiriciaL Learner, George Emanuel Block, Marylebone-road, 
Baker-street, London, —26th February, 1875. 

775. Reautatina the Frow of Liquips, &e., Francia Sherlock Gooch, 
Upper Grosvenor-streect, Grosvenor-square, London. 

784. Looms, John Whyte, Glasgow. 

788. Borries for ArRaTED Liquips, &c., Charles Tallis and Elias Cave, 
St. Helier, Jersey.—-3rd March, 1875. 

796. MepicinaL Compounp for the Curr of Corns, Eliza Lawrance, 
Broadclist, Devonshire. 

797. Merer for Liqurps, Charles ag = ed Elborough, King’s Arma-yard, 
Lendon,—A communication from Johann Leopolder. 

7. bet go Macurnery, Edward Ormerod, Atherton, Lancaster.—4th 

‘arch, 1875, 

830. Steam Trap, William Hilton and Francis Rowland Clarke, Heaton 
Norris, Lancaster.--6th March, 1875. 

849. RoLLer Skates, Alfred Cattlin, Westfield Lodge, ‘hton. 

858, Bepstraps for InrRcTIoUs Diseases, John Currall, irmingham,— 
8th March, 1875. 

867. Pweumatic and Hypravtic Macuinery, &c., Augustus Collingridge, 
oogneg -street, Strand, London.—-9th March, 1875. 

889. Tips for the Tors of Booms, Henry Gardner, Fleet-street, London. — 
A communication from Edward Mayng. 





896. Sutps’ Bunk, &c., James Wren Watts, Old-strect, London.—10th 
March, 1875. ‘lei siete —— 





897. ConsoLipaTep Coat, Frederick Charles Danvers, Argyle-road, Castle- 
hill, Ealing, and John Henry Landon, Turner-square, Hoxton. 

903. Composition for DesTROYING VaRMIN in Sueer, &c., Frederick Hicks 
McLeod, Glasgow. 

906, Cuvoring, Henry Deacon, Appleton House, Widnes, Lancaster. 

909, Capstans and Winpiasses, William Horatio Harfield, Mansion 
House-buildings, London. 

920. Hoistine and Lowerino Macuines, William Horatio Harficld, Man- 
sion a London 

911. Capstans, &c., William Horatio Harficld, Mansion House-buildings, 
London,—11th March, 1875. 

919. Corkscrews, Hyde Bateman, Clifton Villas, Moore Park, Fulham, 
Middlesex.—12th Mareh, 1875. 

- All persons having an interest in o ing any one of such applications 

sneak love pestionlans in writing of} their Stjovtiens to such a iaetons 

= ow of the Commissioners of Patents within twenty-one days of 

ate, 
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ABSTRAOTS OF SPECIFICATIONS. 


3089. E.ecrro-Maenetic Apparatus For Ciocks, HW. B. Greenwood, 
Minson-road, South Hackney.— Dated 9th September, 1874. 

This invention relates to apparatus whereby any desired number of 
clocks or time-keepers, placed in an electric circuit, connected with the 
said apparatus, may be operated and made to keep accurate time. The 
operative mechanism which the inventor employs consists of an electro- 
magnet and battery, a balance-wheel and lever, and a device for making 
and breaking the circuit of the said battery. In combination with this 
apparatus he employs a ratchet-wheel and spring pawl, actuated by 
another electro-nagnet, included in the same circuit as the first electro- 
magnet, and each of the said clocks is provided with similar apparatus. 
3091. Pockrer ApraraTus FOR MARKING, EMpossING, OR SRALINo, J. 

and §. Lawrence, Birmingham.—Dated 9th September, 1874. 

This invention consists of «a die stamp or seal enclosed in a case or tube 
and kept in position by means of a dise fixed on the inside of the tube 
and by a spring. When in use the action of the die, stamp, or seal is 
caused by pressing it forward from the back, and when the pressure is 
released the spring forces the seal back into position. 

3082. Drivina Banps anv Bettina, A. Courbie and BE. N. Villalard 
Bordeaux.—A communication from L. G. Sourzac, Bordeaux.—Dated 9th 
September, 1874. 

This invention consists in covering the strip of leather from which a 
driving band is to be made with one or more strips of webbing superposed 
thereon, and made wholly or in part of hemp or other suitable vegetable, 
animal, mineral, or metallic textile satetal, and if required, in adding 
to these strips one or more strips of wire gauze, or the inventor adds rope 
made of metal or of the same material as the above described strips of 
webbing in suitable proportion. 


3098. Stream Borers with Hanoine Tunes, J. D. F. Hald, Great Win 
chester-street-buildings, London. — A communication from 6. Angstrim 
and B. Winan, Stockholn,—Dated 9th September, 1874. 

Forming a head on the*top of hanging tubes, with an internal ciren- 
lating tube, the head having an inlet opening leading to the inner tube, 
and an outlet opening leading to the outer tube; a partition may be 
arranged between the two to keep the currents more separate. 

3094. Caniner ror Stationery, @. B. Physick, Rathbone-place, Oxford 
street —Dated 9th September, 1874. 

The object of this invention is to combine all the requirements ef the 
writing-table or of the desk in a compact and easily portable receptacle, 
from which one or other of them may be taken with the greatest facility 
without — the entire contents of the cabinet to injury from dust 
or otherwise, and to make the cabinet a complete store of all the stationery 
required for family or business use. The cabinet is made in the form of 
drawers, but with one very deep drawer or a compartment closed by a 
door, some of the drawers being made larger than others, for example, 
the top or the bottom drawer may extend across the entire face of the 
cabinet so that it may hold sheets of foolseap or brief paper, whilst the 
other drawers are of length and depth suitable to contain ordinary letter 
paper, note paper, envelopes, sealing wax, pens, and penholders, and 
every other requisite of the writing-table, the deep drawer or compart- 
ment above mentioned being reserved for, say, bottles of ink and gum, 
from which the ordinary inkstand and gum bottle may be replenished at 
pleasure. The whole of the drawers are fastened by means of a vertical 
flap with lock, by an ornamental bar or bars extending vertically or 
diagonally across the face of the cabinet, by a lock to each drawer, or 
otherwise, 

3096. Scrarina Hives or Skins, J. H. Johnson, Lincoln's-inn-felds,—A 
communication from L. Breval, Paris, —Dated 9th September, 1874. 

This invention relates to the fleshing or scraping of hides or skins, 
whether tanned or otherwise, for the purpose of reducing the same to an 
equal or uniform thickness in all parts, and consists of a peculiar con- 
struction and arrang t of inery or apparatus for performing the 
above operation automatically, and of means or appliances combined 
therewith for sharpening or setting the blades or knives used for that 
muurpose, In carrying out this invention it is proposed to employ a table 
having an angular or inclined projection, the edge of which is formed to 
an acute or nearly an acute angle, and a rotary shaft or cylinder situate 
above same and provided with any suitable number of helical or spiral 
diverging blades or knives attached tangentially to its periphery. The 
operation of fleshing or scraping is effected by causing the hide or skin 
to pass over the sharp angular edge of the table tangentially to and in 
contact with the blades or knives, which by their revolution describe a 
cylinder having for its generating line the angle of the table. 

8098. Looms ror Weavino Pice-raprics, W. R. Lake, Southampton- 
buildings.—A communication from J. Cochrane, jun., Malden, Massa- 
chusetts,— Dated Oth September, 1874. 

This invention relates to the arrangement of a wire motion at opposite 
sides of the shed, so that while one wire is being withdrawn on one side 
of the shed, another wire is being inserted on the other side of the shed, 
and so on during the working of the loom in the weaving of the fabric. 
the two operations being thus ducted simult ly instead of at 
intervais as heretofore. The said invention also relates to an improve- 
ment in the “ wire motion,” by which there is produced a novel con- 
struction and arrang of the withdrawing and inserting mechanism 
and latch and pusher, and evener connected therewith. Also to a novel 
construction of the wire carrier, and withdrawing and inserting 
mechanism. Also to a novel construction of the wire heads. Also to an 
improved construction of wire heads of that class that has the hook con- 
stantly engaged with some one of the whole series of wire heads, so that 
the operation of withdrawing and inserting the wire may be greatly 
simplified. 

8099. Propucine Desions or Dirrerent CoLours, AND IN IMITATING 
VITRO-ENAMEL ON IRON, F. W. Oliver, Gloucester-street, Camden Town. 
—Dated 9th September, 1874. 

The features of novelty of this invention consist in producing on iron 
various designs of different colours and imitating vitro-enamel in the fol- 
lowing manner ;—-A crystalline appearance is given to tinned iron by 
means of a mixture of water, sulphuric and nitric acids applied thereon and 
afterwards washed off. An impression of a design is made on suitable 
transfer paper on which coatings of solid white and solid white and silver 
bronze dust and colours are applied. The plate, prepared as above, is 
coated with a mixture of turpentine and copal varnish ; it is then heated 
and the design transferred thereon in the usual way, and the plate is 
baked and polished. 

8100. Capsutina Borris AND orner Vessets, A. M. Clark, Chancery 
4 communication from A, Bosquet, Paris.—Dated 9th September, 

The apparatus consists of an hydraulic cylinder in which works a 
plunger, for eee Le to an india-rubber diaph: en- 
veloping the neck of the , for fixing the capsule thereon. veral 
arrangements of the apparatus for ca) vessels con- 











are 
taining still liquids as well as wines and wrated liquids, 


$101. Sroprens, VALVEs, AND APPARATUS FOR FILLING AND DiscHARGING 
Borr.es, 7, Atkins, St, Albans,—Dated 10th September, 1874, 


This inyention relates to improvements in stoppers, yalyor, and appa 
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ratus for filling and discharging bottles, vessels, store chambers, or other 

holders for containing fluids, liquids, gases, or vapours, whereby such 

vessels or chambers may be more readily filled or discharged of their 

, contents than heretofore. The pressure within the vessel or chamber is 
nd i 


lated and 


also capable of being reg dicated as desired. 

$102. Currine anp Cotiectinc Growixe Crops, @. 7. Yull, Neutra — 
Dated 10th September, 1874. 

This invention relates partly to improvements in the reaping and 
mowing machines described in the specification of the patent No. 771, 
A.D, 1871, and embraces the use of six or more rakes or beaters in one 
machine when cutting “laid” yr a : the use of swivelling sockets for 
the rake arms ; also the use of tubular sockets for the rake arms with 
the cam rollers concentric therewith. Also the use of a — forked 
reel or flyer in front of the ordinary rakes when cutting “laid” or very 
short crops. Also a peculiar arrang tof engaging and disengagin, 
clutch gear. Also a peculiar combination of * cranked pin,” w -shay 
washer, and toothed catch, as a substitute for bolts and nuts in cases 
where bolts and nuts have heretofore been ed isite. Also 
arrangements for rendering the friction between the connecting rod and 
slide, and in some cases in dispensing entirely with the use of the slide. 
Also a means for obviating concussion in the machine. Also an arrange- 
ment for allowing a knife with horizontal throw crank cutting on an 
incline or decline, the said knife being connected by a ball-and-socket 
soe to the connecting rod. Also an arrangement of two-wheeled carriage 
or reaping and mowing machines, wherein the knife is situate in front 
of the axle. Alsoa mode of tilting the cutter bar and platform when 
cutting “laid” crops, and of folding the same for travelling and for 
allowing them to accommodate themselves to uneven ground. Also making 
the cutter bars of a > section with the fingers in some cases between the 
two bars forming the >. Also the use of a doubled-bladed or two-edged 
knife mounted on an endless band or chain in “‘ to-and-fro" reaping and 
mowing machines. Also the use of fingers with a straight side or edge. 
Also a reversible platform connected to the draw bar or pole, so as to be 
self-acting whichever way the machine is cutting 
3108. Sivices or FLoopaates, F. G. M. Stoney, Glasgow.—Dated 10th 

September, 1874. 

The improved sluice or floodgate is a strong vertical or nearly vertical 
slide or shutter fitting at each end in grooves formed in pins or in the 
side walls of the channel. The pressure of the water is entirely taken 
up on sets of free rollers wording between vertical or nearly vertical 
rails on the back of the sluice, and similar rails which are stationary. 
The rollers are held by frames suspended, so that they rise or fall as 
accords with the 4 motion of the rollers. The weight of the moving 
parts is supported by chains passing over large pulleys overhead to 
counterweights, the axles. of the pulleys being arranged to roll on bearing 
plates. In some cases the sluices or floodgates are made self-acting by 
arranging a float or floats to act on them directly or through gearing. 
3014. Markino anv Measunine Yarns, C. Builey, Fairdeld.—Dated 10th 

September, 1874. 

The invention is designed principally to be ge to the sizing 
machine known as the “ tape leg” machine for making yarns for weav- 
ing towels, dhooties, and other similar goods, the object of this invention 
being to mark off each length (say 24in. to 8din.) as it passes, and then at 
the end of, say, three dozen he & to mark off the piece ; then to mark 
off a space of —say—sin. or 4in. for the “ tab end,” and then commence to 
mark off the lengths as before. The same arrangement may, however, 
with slight variation be employed in connection with the “slasher” or 
other yarn-dressing machines for marking off yarns for other kinds of 
goods, 

3106. Permanent Way or Raitways, C. HW. Lovell, Gray’ s-inn-aquare.— 
A communication from T. Lovell, Lucknow.—Dated loth September, 
1874, 

This provisional specification describes an iron cup or pot sleeper and 
the methods of tying them together and of carrying the rails on them. 
207. MAKING Pitts, D. Thompson, Haverstock-hill,—Dated 10th Septem- 

er, 1874. 

The novelty of this invention consists in making the table upon which 
the “ pill mass " is flattened out adjustable with respect to its sides, so 
that the ‘‘ mass " can be rolled out a thickness that will be proportionate 
to the number and weight of pills to be made therefrom. 

8008. Gas ror ILLuminatTING AND Heatina Purroses, HH. Bray, Man- 
chester.— Dated 10th September, 1874. 

This invention is an improvement upon former letters patent granted 
on the 27th October 1873, No. 3400. The present improvements 
consist in connecting the tank containing the sewage liquid by a syphon 
to the first of a set of retorts, and connecting the tank containing hydro- 
carbon to the said syphon. The inventor allows 15 per cent. of 
hydrocarbon to mingle with the sewage liquid; the gas generated is 
purified as before. 

3109. Horse Gear vor Drivina Macninery, W. Wilson, Bebington, 
and J. Battersby, Bedford-Leigh.— Dated Wth September, 1874. 

The features of novelty in this invention consist in arranging the 
driving shafts of horse gear in direct radial lines with the centre of the 
driving wheel, and in providing such shafts with sliding mitre or seg- 
mental pinions in the manner described, so as to render such shafts 
capable of being thrown in or out of gear with the driving wheel at 
pleasure, and thus dispense with the necessity of uncoupling the con- 
necting rod and wanes it to one of the other driving shafts in order to 
change the speed of a machine or to work a different machine as at pre- 
sent practised. The several agricultural machines according to this 
invention being constantly kept geared with the driving motion. 

8111. VeLocirepes, J. Richer, Reading. —Dated 10th September, 1874 

The said invention consists in constructing a velocipede with two 
driving wheels arranged inside instead of outside of the framing ; and in 
fitting the said — to to turn upon short fixed axles or studs projectin 
from each inner side of the said framing, instead of having the saic 
wheels fixed on a rotating shaft or axle. 

8112. Pranine anv Suarine Merans, J. Butler, Halifax.—Dated 10th 
September, 1874. 

The table carrying the metal to be planed or shaped is moved by gear or 
other mechanism at an uniform speed during the outward and return 
movements ; or the tool or tools may be traversed. A cutting tool some- 
what of the form of the letter T inverted, and having two cutting edges 
or faces, issecured as usual to the ‘tool box,” the tool holder being 
capable of slight oscillation on a pin or bolt passed through about midway 
its length, so as toadmit or allow the cutting edge of the tool not in 
operation to tilt slightly and prevent it bearing and rubbing on the metal 
being planed or shaped, or two single tools placed in the ‘* tool box" back 
to back may be employed. 

8113. Sicnats, J. B. Rogers, Robertshridge.—Dated 10th September, 1874. 

This consists of means for signalling by rockets whose discharge of 
coloured stars or devices at the time of explosion can be read and used 
in conformity with any pre-arranged system of signalling, but preferably 
with the system of code known as Sir William Mitchell's, and termed 

‘ The commercial code of signals for all nations.” 


3114. Tuermometens, H. Negretti and J, W. Zambra, Holborn Viaduct, 
London,— Dated th September, 1874. 

This invention relates, First, to improvements in that class of instru- 
ments known as minimum thermometers; and Secondly, to certain im- 
provements in what are usually termed clinical thermometers, or those 
used for medical purposes, 


8115. Borrie Crates, HW. R. Brett and R. F. Williams, High Holborn.— 
Dated 10th September, 1874. 

This invention relates to an improved form of crate for holding and 
carrying full or empty bottles, and consists in a foundation frame or box 
of wood or other suitable material, and of any desired shape, mounted on 
castors, rollers, or otherwise, and subdivided Loternaliy and vertically into 
a series of partitions, cach of which holds one bottle. This foundation 
frame or box is surmounted by one or more tiers of double frames, boxes, 
or leaves, hinged to the sides of the foundation frame or box, or of each 
other, and folding to the centre of the same, and each subdivided into a 
series of partitions similar to those already described. The bottom of 
the foundation frame or box, and those of the hinged frames, boxes, or 
leaves, form the bases on which the bottles stand when full, and are pro- 
vided at the said subdivisions with holes for receiving the necks of the 
empty inverted bottles. In ordinary crates which are only intended for 
holding or carrying empty bottles, there are no separate bases or subdi- 
visions, in consequence of which the several tiers and rows of bottles are 
placed in contact, and constant breakage of the bottles ensues. Amon, 
the advantages of this improved crate are its adaptability for holding bot! 
full and empty bottles, its easy transport from place to place, and greater 
rapidity in filling after the process of washing the bottles, and the 
less brakeago resulting from its use over the ordinary crate or box. 


$116. Goons anv Cattie Trucks, C. F. Dorn, Vienna,—Dated 11th Sep- 
tember, 1874. 














Cattle trucks so arranged that movable hay racks and mangers are pro- 
vided, appliances for carrying off the troppings, urine, &e,, with doors for 
feeding without entering truck, place for attendants, and when not 
required for cattle can be used as goods and luggaye van, 

3118. Puawaces ror SMPFLTING, 7. W) Plum, Swansea.—Dated Vth Sep- 
tember, 1874 

First, the use of a special form of furnace for smelting or melting 
metallic ores and metals unmixed with fuel, with certain exceptions, b 
heat communicated by gas from one or more fireplaces connected with 
the furnace, but separate from the material, and in combination with 


the application of the same so combined for smelting copper and other 

metals not included in the said patents. 

8119. Srorrerino Borries, W. H. Ryves, Great Quebec-street, Portman- 
square. —Dated 11th September, 1874. 

This apparatus consists of a plug, the lower end of which is provided 
with an india-rubber disc capable of fitting into the neck of the bottle 
Two metallic side-pieces are placed outside the neck of the bottle, and 
connected by a wire passed round the latter, the upper ends fitting into 
notches formed in a transverse metallic band fixed to the head of the 
plug, in which they are held by a wire which passes through the latter, 
and in connection with other appliances form hinges upon which the plug 
may be turned. Upon ss the wire, which is bent into an 5 form, 
one of such hinges is disconnected, and the plug can be withdrawn and 
turned back, and when the desired quantity of liquid has been poured 
out it can be replaced in an air-tight manner. 

8120. CLEANSING or Woo. From Grease, AND FROM BURRS AND SEEDS, 
G. Sirtame, Verviers.—Dated ith September, 1874. 

This invention consists in the substitution of dry hydrochloric acid gas 
at a proper temperature and ee for the jet or current of common 
steam previously used for getting rid of the residue of sulphide of carbon 
employed in cleansing of wools and other substances from grease, and 
subsequently passing through the same a current of warm air. 


$122. Treatment or Human Excrement, porn Sonip ann Liquip, B. 
B. Standen, Shipley.— Dated Ith September, 1874 

The invention relates to improvements on means described in the speci- 
fication of letters patent, No. 2687, 1872, by which the mixing of the 
matters before subjecting them to the action of the acid is more thoroughly 
effected. The heating chambers employed for effecting the evaporation of 
the watery particles are heated by steam in jackets at the lower part of 
them, and such matter is taken from one heating vessel after it has been 
acted upon for a time therein, and allowed to flow into a cooler, from 
which it is transferred to another or other heating vessels, until it is of a 
msty consistency, when it is placed in trays and in ovens to be dried 

fhen dried it is broken up a ground for stowage and use. The vapour 
from the respective heating chambers is conducted away by pipes with 
valves, and condensed by mixture with water. 

3123. Preranine axp Compinc Woot, &c., B. Holden, Bradford.—Dated 
llth September, 1874. 

The object of the invention is that when preparing or combing fibre by 
the use of “nip” arrangements increased speed may be given to nip 
motions, so that several takes of the fibre may be effected by such nippers 
during the traverse of cach faller to the front or point of delivery from 
the position it occupied before the descent of the previous faller. By 
these means the successive drafts of fibre effected by the nippers will be 
of different lengths, and greater case in working with better distribution 
of the shorter with the longer fibre will be obtained. Also when working 
according to the second head of the invention described in the specifica- 
tion of letters pa No, 587, 1874, advantage is found in repeating the 
process there described of taking the fibre from the gill or other feed- 
combs by means of nipping surfaces, and then delivering such fibre or 
other gill or other combs to be taken by other nippers and delivered to 
other gill or other combs, and so on successively 


$125. Foo S1onars, FE. Jones, Birmingham.—Dated th September, 1874. 

The object of this invention is to render fog signals impervious to 
water. First, by placing between the upper and lower portions of the 
case a waterproof material; and, Secondly, by placing at the bottom of 
the outer case a ring of vulcanised india-rubber, or other analogous sub- 
stance or compound 
3126. Grinpinc AND SuRFACING METALLIC AND OTHER Bopvirs, 1. Gardner, 

Fleet-street, London.—A communication Jrom L. Bollmann, Vienna, 
Dated 11th September, 1874. 

According to this invention the article to be ground or surfaced is 
held in a swinging frame capable of being brought into contact with a 
revolving wheel or burnisher ter the article to be acted upon, The swing- 
ing frame has appliances attached by which an end-on motion can be had, 
and also a back-and-fro one without jump. 

3127. Inon anv Street, WH. Aithen, Falkirk.—Dated 12th September, 1874, 

The features of novelty which constitute this invention are, First, the 
formation of pig iron with cores of fluor spar, or fluorides and oxides, or 
of the other substances set forth. Secondly, using fluor spar, or fluorides 
and oxides, or the other substances set forth, in lumps which are charged 
into the furnace with the pig iron, Thirdly, the using of the substances 
set forth stratified in the iron, 


3128. Tank Furnaces ror Smevtine Grass, 7. Kilner, Dewsbury.—Dated 
12th September, 1874. 

This invention consists in having two or more tank furnaces for smelt 
ing glass worked out of one set of gas producers and one set of regenera- 
tive chambers. The gas flue is situated at the bottom, and above it is 
the regenerative chamber, a suitable course or order of bricks being inter- 
posed, and then again above that the improved tank furnaces are arranged 
or constructed. These furnaces are constructed by suitably arranging 
iron pillars and by supporting thereupon a ridge of angle iron from which 
the crown of the tank springs, the interstices between the pillars being 
filled with a fire-resisting material. Between the adjacent tanks a space 
is left to allow atmospheric air to impinge upon their outer sides and 

yrevent them becoming too heated. In the ends of the furnace port 
—~ are arranged for the entrance of the gas and air, by which the 
reduction of the metal is effected, and in the sides of the furnace work- 
ing holes are made through which the molten metal is withdrawn prior 
to being blown, 
8129. Merauiic Cartrince Cases, BE. Jones, Birmingham.— Dated 12th Sep- 
tember, 1874. 

The object of the present invention isto manufacture metallic car- 
tridges in such a manner that the internal and external surfates of the 
several parts shall be concentric throughout by using a punch of a conical 
form. 


$1380. IxpicaTina anv Reaisterina Money, J. C. Cox, Queen Victoria- 
atrect, London.— Dated 12th September, 1874. 

Consists of an apparatus containing a train of wheels actuating dials, 
on the faces of which dials are indicated pounds, shillings, and pence, or 
other figures or numbers; the depression of a knob or handle causes a 
number to be indicated and registered. 


$131. Castino Sree. any ormer Metats, C. HW. Holt, Strangeways, 
Mancheater.— Dated 12th September, W874 

This invention relates to the casting or running of steel or other metals 
in a molten state into ingots or other moulds, and is intended to insure 
more solid castings, and is accomplished as follows :—In making ingots or 
castings, an air-tight cover is fixed on the top of the sae with an 
aperture for running the metal into the same either through the cover or 
at other convenient point. Connected with this cover is a tube or pipe 
with stop valve communicating with a vacuum chamber, At the proper 
time the stop valve is opened, and a communication is established be- 
twixt the mould and the vacuum chamber, by which means the air in the 
mould and the vapour arising from the molten metal is instantly drawn 
away. Or the mould and box are fixed in an air-tight chamber and the 
air and vapour withdrawn as before described. The vacuum may be 
established and maintained by an air pump or other suitable known 
means, 


$132. Bat.oons, J. Simmons, Regent-street, London.—Dated 12th September, 
1874 





This invention relates to balloons to be inflated by hot air, and to the 
means of or apparatus applicable to such purpose. This consists, First, 
in the arrangement of the flue at the lower extremity of the main 
envelope. Secondly, in attaching wheels to the car for locomotion. 
Thirdly, in the opening the crown of the balloon to admit the fire, and 
then closing for inflation. Fourthly, use of the pole of carriage as a 
grappling iron. Fifthly, use of force pump or pumps to raise the fuel to 
the level of the lamp within the balloon; and Sixthly, use of several 
receptacles or cans of small capacity for storing the oil instead of using 
one receptacle 


81386. Coar-vases on Boxes, J. Underwood, Birmingham.—Dated 14th 
September, 1874. 

This invention relates, First, to an improved method or means of 
strengthening the bodies of coal-vases or boxes, or of other similar boxes, 
cases, or articlos when made of wood, papier maché, or of other non- 
metallic substance, the object of this part of the invention being to 
prevent the parts of the said vases, boxes, or other articles from re 
or separating. The invention relates, Secondly, to an improved metho 
of coating or preserving the surfaces of the metallic handles and corner 
plates, or other useful or ornamental picces of the said coal-boxes, vases, 
cases, or other articles ; this part of the invention being also applicable to 
coating the metallic fittings of writing, dressing, and other similar cases or 
articles, the object of this part of the invention being the preservation of 
the surfaces of the said handles, plates, or other metallic parts from rust 
or oxidisation arising from exposure, use, or moisture. 

8139. Sat Furnaces, Pans, anv orner Apraratus, T. Barrow, Rock 
Ferru.—-Dated lath September, 1874. 

The First part of this invention relates to improvements in furnaces to 
be used under pans for the manufacture of salt, and consists in fitting a 
furnace under the pan, consisting of a circular, oval, or other suitable 
shaped flue, at the bottom of which is laid a tramway, or line of rails, on 
which run a train of fuel receptacles which form the furnace, The Second 
part of this invention relates to improvements in pans for boiling or con- 

trati ne or solution used in the manufacture of salt, and consists 





regenerative chambers, Secondly, the use of furnaces described in patents 
nted to John Martin Stanley, viz., No. 775, March, 1868, No, 2540, 
ugust, 1869, No, 8206, November, 1869, No, 889, March, 1873, and No, 
3154, September, 1873, in combination with regenerative chambers, and 








in making the bottom of such pans corrugated. The Third part of this 
invention relates to an apparatus for cutting the blocks of salt into slices 
and then crushing them, The Fourth of this invention relates to an 
improved apparatus for sacking salt after it hax been crushed 


3145. Lames, A. M. Clark, Chancery-lane.—A communication from B. 
Granier, Paris.—Dated 14th September, 1874. 

The improvements consists in an adjustable cap to a burner for supply- 
ing air to the flame, either below or on a level with the wick. Also to 
providing said cap with perforations for admitting air either above, below, 
or on a level with the wick. Also te making a lamp chimney of two or 
more diameters, having rows of perforations i supplying air at the base 
and tip of the flame. Also to the use of platinum in making these 
burners or caps, for improving the light 
3149. Werpine Iron orn Steet, CD. Abel, Southampton-buildings, 

Chancery-lane.—A communication from H. Schierloh, Jevacy Cita, US, 
Dated 15th September, 1874 

This invention relates to the preparation of a flux for welding iron or 
steel to iron, or to steel, or to cast iron, at a lower heat than usual, the 
flux consisting of wrought iron turnings or chips ground to the condition 
of coarse fillings mixed with refined borax, from which part of the water 
of crystalisation has been evaporated, and the whole reduced to a meal 
Other chemicals used for welding may be employed instead of or along 
with borax. ‘ 
$151. Drivine Sewine ann orner Macwinery, G. I. Smith, Finahury- 

place.—A communication from J. Proctor, Boston, US.—Dated Vth 
September, W874 

This invention relates to improvements in mechanism in which springs 
for giving motion to the parts, anda train of gear wheels for communica- 
ting such motion to the machine, are employed, and consists, First, in 
preventing the springs from being broken by being wound up too far, by 
means of acam on the spring-shaft working in conjunction with a wheel 
slotted on its periphery. Secondly, in connecting one of the springs to the 
shaft so that it may be connected or disconnected at pleasure, Thirdly, 
ina brake acting on the balance-wheel, and an additional brake acting on 
its shaft to be used or not in conjunction therewith for regulating the 
expenditure of power. Fourthly, in adapting the machine te the employ- 
ment of a larger number of springs, aa a larger balance-wheel, without 
interfering with the general dimensions of the apparatus by means of 
outer supporting plates 
3160. Macuine O1s, B. Kaposi, Crowch Hill.A comme nication from M 

Klosak, Vienna.—-Dated With september, U74 

This invention relates to the preparation of vegetable oils for ibricating 
purposes by repeated washings with pure water, and subsequent filtra- 
tion through fragments of stone, charcoal, felt, and fibrous material. To 
render the oil unfit for lighting or for use as food, it may be mixed before 
purification with petroleum and strongly scented oils. 

3161, Soar, J. Brandon, Feachurch-street, Lomlon.—A commun cation from 
A. Lavandier, Paria. —Dated With September, 1874. 

This invention consists in admixing kaolin or pipe-clay with the 
ingredients usually employed in making soap, pomades, and cosmetics, 
the addition being made either when the soap material is in a liquid con- 
dition or after it has solidified, by pugging 
8199. Manure, J. H. Kidd, Wreeham.— Dated Oth September, W874 

First, the inventicn consists in conveying the sewage to scttling tanks, 
then removing the sediment to filter beds to drain, then to a hopper in 
which there are rotary shafts and arms to break it up and feed it toa Shader 
exposed to heat to dry the material which propelled through the 
cylinder. The material passes from this to other cylinders until dry 
Diluted sulphuric acid is mixed with the material in the first cylinder te 
fix the ammonia and render it less volatile. Night soil is treated in like 
manner, except that no settling tank is required. Secondly, it consists 
in carbonising coal shales or washings, and applying it te deodorise 
sewage, night soil, and like matters 
3354. Dovntixe axp Wixpixe Corton, R. Smith, Monchester.— Datel 

lat October, 1874 

This invention relates to letters patent dated March 28th, a.p. 1870, 
and consists in placing the roller, over or around which the ends of the 
yarn pass, to the winding bobbin between the copor spool from which the 
yarn is wound and the detector eyes 


893. Macnines ron Makina Screws, C. M. Spencer, Hey 
10th March, rf 

This invention is an attachment to a machine for making scrows for 
uniting metallic parts, Its purpose is to form the periphery of the heads 
of the screws into a circular or polygonal shape, according to th» shape 
of the former made use of. The stock or bar off which the screws are 
made is fed longitudinally through a hollow rotating shaft As the stuck 
comes out of the end of this shaft it is acted upon by tools which cut 
down the body of the stock to the desired diameter of screw and also cut 
the thread thereon. At this point this invention comes inte play to form 
the head. A former, circular for a circular head, square for a square head, 
rexagonal for a hexagon head, and so on, is fixed on the einen stock- 
feeding shaft, and rotates with it, and thereby directs and controls the 
movements of a vilratory tool stock carrying a tool which cuts the head 
of the screw. This tool stock vibrates in a way block borne on the end 
of a stud projecting from a horizontally rotating tool stock, which also 
bears the other tools, by the rotation of which this head cutting tool and 
the other tools are brought to bear successively on the stock, There is a 
cutting-off tool borne in a vertical stock, having transverse motion on the 
bed or base of the machine, which is moved up to cut the finished screw 
from the stock bar 
3134. Venticators, Fans, axnp Biowine Macuixes, D. P. Morrison, 

Nerrcastie-upon- Tyne.— Dated 14th September, 874 

This invention refers to ventilators, fans, and blowing machines, which 
consist of a casing having one or more inlets or outlets, and of blades 
made to revolve in the casing, so as to draw in air at one part and dis 
charge it at another part. The provisional specification describes the 
construction of blades se that they widen out towards their periphery, 
and are slightly curved in a forward direction ; also the making of the 
inlet or inlets of funnel shape or conical ; also where there are inlets on 
both sides of the casing the employment of a dise in the middle of a fan 
to preveat the opposite currents interfering with cach other 


3135. Vextitatons, Fans, anp Browina Arraratus, J Nelson, Sunder- 
land. — Dated lath September, 1874 

One part of this invention refers to those ventilators, fans, or blowing 
apparatus, which consist of a cylindrical casing having an outlet ot 
chimney of evase form provided with a regulating shutter, and of a 
revolving fan, the blades of which are fixed te a series of reciprocally 
crossing arms, The provisional specification describes a mode of con 
structing these ventilators, fans, or blowers, in portable form. The 
engine for driving the fan is mounted on tho casing which forms the bed 
plate thereto, and the fan is driven by spur or frictional gearing. The 
whole is mounted on wheels. The inlet or inlets to the fan are of funnel 
shape or conical, the wider end being outermost. The fan can thus be 
made either to blow or to exhaust. Another part of the invention 
consists of a novel arrangement and disposition of fans or blowers for 
blowing smiths’ or forge fires. The provisional specification describes the 
employment of a small separate fan for every fire, the blast or outlet pipe 
being inserted directly into the tuyere ; these fans are driven by small 
straps from pulleys on a shaft placed as close as convenient to the fire 
By these means the waste caused by leakage and otherwise when the 
blast for all the fires is produced by a single blowing machine, as in ex- 
isting arrangements, is aveided ; the breaking of one strap does not 
throw more than the one fire out of work, and when one or more fires 
are out of work the power required fordriving the shaft is diminished in 
proportion. The provisional protection also describes the manner in 
which it is preferred to construct the fans or blowers. 


3137. Tyre Comrosine Macninery, R. Winder, Bolton.— Dated 14th Sep- 
tember, 1874. 

This relates to type composing machinery actuated by any convenient 
motive power and controlled by electricity ; and consists ;— First, in con- 
trolling the ejection of any desired type from a type reservoir through an 
electro-magnet, so acting or ceasing to act on an injector bar as to bring 
such bar within the action of a reciprocating beam. Secondly, in causing 
the above-mentioned reciprocating beam to act on the ejector bars by 
means of a cam, or guide piece and connecting red. Thirdly, in facilitat- 
ing the reception of type by the travelling collector, by arresting the 
motion of the said collector whilst the type is being deposited thereon, 
Fourthly, in transferring type on their side from a travelling collector 
to mechanism devised to place such type on edge, by means of a push 
viece or pieces actuated by cam screw or other suitable mechanism 
Fithly, n placing type on edge by causing such type to fall from a 
higher to a lower platform, vibrating mechanism being employed to com- 
plete the setting on edge. Sixthly, in employing as further means for 
placing type on edge, a grooved or notched wheel or dise to carry such 
type a quarter revolution and deposit them on edge on a platform 
Seventhly, in combination with the fifth and sixth heads, arranging type 
in column by means of a collecting box, compositor’s stick, or its equiva- 
lent, actuated by screw or other mechanism, Highthly, in increasing 
the number of types which may be ejected from the reservoirs at once 
and in any desired order, by making use of a large number of containers, 
so that any desired type character shall be in several containers, and 
furthermore bringing the wires of the ejector bar clector-magnets so 
close together and in such order that any desired combination of 
characters can be ejected at once from the reservoir. Ninthly, in en 
abling an operator to work several machines by meaus of an electrical 
connection operating through synchronously revolving fingers attached 
to each machine. 
$138. Spray Generator anv INsvcror, C. Duncombe, Newton,— Dated 

14th September, 1874. 

Mixing fiquia in the form of spray with air, gas, steam, or other 
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vapour, by passing it through from a receiver or receivers into a pipe 
on which the jet of air, gas, steam or other vapour impinges for the 





purpose of converting iron into steel or for disinfecting and famigating 
purposes, 
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3140. OrnameNTING Woven Anp Fetep Fasrics, J. Rigby, Stockport.— 
Dated 14th September, 1874, 

This invention consists in the use of suitably prepared cotton yarn 
ov braid for embroidering woven and felted fabrics, the said yarn or 
braid being dyed in the Lat: ty ectncs lighter and darker shades in 
embroidering. This invention is applicable to all articles of wearing 
apparel and for furniture ; and the embroidery produced is much cheaper 
than that made from silk or wool as usual, 

3141. Nuts anv Botts, W. ,Horsfall and A. Greenwood, Leeds.—Dated 
14th September, 1874. 

This invention relates to an improved system of forging bolt heads and 
nuts, whereby a more perfectly forged bolt head or nut can be obtained 
than by the system now generally in use. This is effected by forming 
the bolt head or nut by pressing it into a shaped die, thereby enabling them 
to forge a bolt head or nut by a succession of blows, which enables them to 
imake a more solid and better finished article with less waste of iron than 
hy the ordinary method, 

3142. Screw Nuts, A. Green irood, Leeds,—A communication from M, Vog'l 
Zoeptau, Moravia,—Dated 14th September, 1874. 

The object of this invention is to manufacture screw nuts by automatic 
machinery in a more simple and economical manner than by machinery 
heretofore employed for such purposes, and thereby to effect a con- 
siderable saving in the cost of manufacture. 

3143. Oprentne anv CLEANING Cotton, W. Clega, Manchester.—Dated 14th 
September, 1874. 

This invention relates to machines of the class known as Edwards and 
Taft's, and consists in exhausting beneath the grids thereof. 

3144 New Conovurtnc Marrers anp Propucinc Ratisep Designs on 
Fanrics, W. Engets-Dorff, Chicago.--Dated 14th September, 1874, 

The object of this invention is to obtain new colouring matters, and 
their application for the production of raised designs on fabrics by means 
of stencil plates used in the ordinary manner, the action of said colouring 
leing such as to raise the fibres of the fabric. 

83146. Burrow Fasreyer, 4. H. Cramp, Brirton.—Dated 14th September, 
1874. 

This invention relates to a fastener for attaching buttons to boots and 
shoes and other articles of dress, and to a simple and efficient apparatus 
or implement whereby the said fasteners are inserted and tightly secured 
in the leather or other material. 

3147. Preumatic SiGNatiinG Apparatus, S. Canning, W. H. Howfray, 
ond H. F. Joel, Great Winchester-street-buildings, London,—- Dated Lith 
September, 1874. 

This invention comprises an arrang t of } tic signalling 
upparatus, wherein the order shutters are held in any required position 
mechanically and independently of the means of action which briags 
them into view, thus dispensing with valves and stop-cocks, whilst the 
shutters are so held up as not to be interfered with by expansion er con- 
traction of the air in the tubes. A single bell is combined with the said 
apparatus in such a manner that at each change of order the said betl is 
struck once. Also a peculiar bell action whereby « continuous rotary 
motion of the hammer is obtained with very slight power. Also the 
combination of a number of indicators or tell tales with a single bell. 
Also a peculiar catch piece for single stroke hells, rendering them more 
sensitive. Alsoa “communicator” wherein one air pump mounted on a 
radial arm is made to serve any number of transmitting tubes. Also a 
simple form of reply instrument. 

3148. Farruenware, &c., To Receive Metausic Devosrrs, IW. Morgan- 
Brown, Sovthampton-buildingas, London. — A communication from #. 
Hansen, Copenkagen.—Dated Lith September, 1874, 

This invention describes a method of burning upon china, glass, or 
earthenware, solutions of gold or platina to form a metallic deposit for 
the conduction of electricity, as a means of depositing metallic bodies 
hy electro chemical action upon the articles so heated. 

3150. PropvernG rac simice Copres or Wrirines, &c., E. De Zucceto, 
Padua,.—-Doted oth September, 874. 

\ sheet of thin paper having been rendered waterproof with varnish is 
written upon with a caustic ink which destroys the waterproofing of the 
paper where it comes in contact with it, and by subsequent washing the 
paper is transformed into a kind of porous ‘‘stencil.” Through the 
exposed parts of the waterproof paper is forced «a solution of colouring 
mutter, Which is caused te be deposited upon other paper, thus producing 
fuc simile impressions of the delineations, writings, &., previously made 
tpon the waterproof paper. 











3152. Wer Gas Meters, 4. W. Pocock, Church-strvee!, West miaster.—Deted | 


15th September, 1874. 

This consists in cranking the index spindle just above the worm wheel, 
and working the dip spoon through the intermediation of a rod or bar, 
the outer end of which is gimballed to a link of the dip spoon lever, to 
enable the crank motion and the to-and-fro motion to be had without 
imparting a jerk or jump at any part of its movement. A dise or 
eccentric may be substituted for the crank. 

3153. Surv Cottars anp Fronts or Paper, J. Young, Stuning-lane, 
London.—Dated Lith September, 1874. 

This consists in combining a paper collar with a paper front, the two 
heing cut from separate pieces and united by some adhesive material so 
as to form one article. 

3154. Banps or Straps ror Drivinc Macutyery, J. G. Jagrain, Wilmer- 
gardens, Hoxton,—Dated Lith September, 1874. 

Thin strips of hoop-iron, or rods or wire of any metal, are encased in 
the band or strap longitudinally and continuous. The number, size, and 
thickness of the metal rods or strips and the distance apart will be 
according to the size of the band. Stretching of band entirely obviated, 
and strength and durability increased. 


3155. Srorrers ror Borties, C. Hines, Norwich.—Dated 15th September, 
174 


This invention relates, First, to bottles for holding aerated waters, 
and to stoppers for same, of that class wherein the stoprer is inside 
the bottle, and held in position by the gaseous force of the liquid; 
and, Secondly, to means for filling and cleaning bottles for holding such 
liquids, 

3156. Macunrro-Evecrric Macntines, K. 
Dated 16th September, 1874. 

This invention relates to apparatus for producing currents of electricity 
by mechanical power, The said apparatus differs essentially from other 
magneto-electric machines with regard to the electro-magnets and bobbins 
and the mode of induction by which electric currents flowing in the same 
direction are obtained. In nearly all of the previously employed magneto- 
electric machines the electric currents are obtained by moving a bobbin or 
urmature between or before the two poles of a magnet in such a manner 
that those halves of the wire convolutions which tie on one side of the core 
whereon the wire is coiled pass alternately before poles of opposite polarity. 
The electric currents so i 1 flow in opposite directions either alter- 
nately or continuously. In this,improved apparatus, on the contrary, the 
electric currents are induced in such a manner that all those halves of the 
convolutions of the wire lying on one side of the core areinduced by magnetic 
poles of the same polarity, and for this reason the inventor calls this 
mode of induction insopolar induction. 

3157. Economisinc Fur. anp Water, @. H. Jones, Great Rusaell-styeet, 
Bloomsbury, and R. G. White, Edith-grove, West Brompton.—Dated 16th 
September, 1874. 

The novelty of this invention consists in an auxiliary for the production 
of steam, and the saving of fuel and water in the working of engines. 
One method consists of the application of the latent heat of steam which 
has been utilised in driving the engine or drawn direct from the boiler to 
be again introduced into the water contained in the boiler, thus driving 
off an increased volume of steam, this steam being partially and con- 
tinually used for the purpose of heating the water and partially he driving 
the engine, for example the steam from the exhaust pipe with or without 
an additional supply from top of boiler is passed through a pump which 
forces it into the bottom of the boiler. 3 
3158. Suirt Stuns, Souiraires, &c., H. J. Nicole, Clarcmont-square, London 

—Dated ith September, 1874. 

This provisional specification describes making the head or top of studs, 
solitaires, &c.; separate from the shank and with a female thread or 
nut in its underside to enable it to be screwed on to and unscrewed from 
the shank. 

3159. PrReparina anv CLEANING Frprovs Susstances, G. C. Gibbs, Brent- 
Jord.—Dated 16th September, 1874. 

This invention consists in feeding fibrous material between polygonal 
rollers, the faces of which have radially arranged grooves or ribs upon 
them. One or both of the rollers has an endiong motion backward and 
forward, and the fibre is cleaned by being rubbed between the grooved 
faces. Sometimes flat plates arc used instead of rollers, the grooved or 
ribbed surfaces of the plates being pressed together by springs, and one of 
the plates having a backward and forward motion imparted to it. The 
fibre is fed forward between the plates by feed rollers. 

3162. Cuarw Locks, S. Ward, Sneinton, and W. Ellison, Carlton.—Dated 
16th September, 1874. 

The chain lock has an external appearance of an ordinary lock as 
placed upon doors ; instead of having, a key as is in the 
erdinary lock, they use an a seer similar to the fasteners for chain used 
tosecure doors andgates. When thisappliance is placed in the key way and 
moved downwards, it is secured by reason of the internal arrangement 
of mechanism, and can only be released in a specific manner, depending 
upon the mode of application and the internal position of the mechanism 
of the chain lock. 

3163. Srerrine Vessets, H. Macaulay, Kingston-on-Thaimes.—Dated 16th 
September, 1874. 

This consists in placing an ordinary paddle wheel athwart the vessel at 
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the stern or at some suitable part, so that she can be moved over in any 

direction, and at any convenient speed, according to the direction in 

which the paddle is turned. 

8164. Va.ves ror Pumres anp Enotnes, E. D. Barker, Bedford-row, London. 
—Dated 16th September, 1874. 

This provisional specification describes a valve formed of two or more 
india-rubber rings around a perforated metal tube. 

3165. Lames ror Rartway Carriaces, 7. Martin, Guildford.— Dated 16th 
September, 1874. 

This invention consists in admitting the air supply to the burners of 
railway lamps from within the railway carriage instead of from the 
external atmosphere. For this purpose the air tubes are made to com- 

icat penings formed in the lower part of the casing within the 
carriage, or the air tubes are dispensed with and the air is admitted 
through holes in the lower part of the casing or in the top of the glass 
globe, such holes being provided on the inside with deflecting plates for 
directing the air downwards. The glass globe is made to open on a hinge 
so as to enable the lamp to be trimmed and the glass cleaned from the 
inside of the carriage. The air tubes are made of oval shape in transverse 
section with a flat side next the glass, and the oil tube is inclosed within 
the air tube, or an air tube of small size and the oil tube are inclosed in 
another tube of the above described shape. The said improved lamps are 
also rendered applicable as mining lamps by covering the air holes with 
fine wire gauze. 
83166. Turkey Rep Fasrics, H. Wallach, Paisley, and J. 

Alexandria.—Dated 16th September, 1874. 

The feature of novelty which constitutes this invention is the substitu- 
tion of oleic acid or oleine for olive oil in the preparation of clothes or 
fabrics to receive the mordant and turkey red dye. 

3167. Boar Lowertnc anv Detacnina Apparatus, @. Blake and R. 
Tompkins, Reading.—- Dated 1th September, 1874. 

The davits are two upright posts, each with a horizontal bar on which 
the shaft runs, from which the boat is suspended. The boat has two 
floats or buoys, which, when in contact with the water, causes the boat to 
be disconnected from two double hooks. The boat may be lowered from 
deck or from the bout itself. 

3168. Door Hanptes, Kyons, AND Sprnpies, P. EB. Aytov, Birmingham. 
—Dated 16th September, 1874. 

This invention relates to certain improvements in handles, knobs, and 

spindles, whereby they are capable of adjustment to suit the varying 
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thicknesses of doors, and the improv ts are more es} ly ap 

to mortice and rim locks. 

3169. STEADYING AND STEERING SuHips AND VESSELS, G. Blake and R. 
Tompkins, Reading.—Dated 16th September, 1874. 

A chamber for free passage of water lengthways through same is formed 
at each bilge. The rudder is scoop shaped, and forms an obtuse angle 
with the horizontal or slanting rudder post. 

3171. Mera SHEETS AND PLATES WITH OPENINGS PREPARED To RECEIVE 
Guass, 7. Hyett, Gloucester-gardens, Hude Park,—-Dated lith September, 
1874. 

This invention relates to providing a convenient building and construc- 
tion material specially adapted to the making of illuminating, curved, 
and irregular shaped structures. This special adaptation resulting in 
part from the nature of the substances employed to make the sheets and 
plates which constitute the subject matter of the invention ; in part from 
the method of shaping and placing the openings with reference to one 
another; but mainly from the manner of setting the glasses, which are 
attached to thessurface of the holding material in place of being sunk 
within it, as in sashes and illuminating gratings. The invention relates 
furthermore to improvements in the holding er of the sheets and 
plates with reference to the attachment of the glasses thereto ; dependent 
in part upon peculiarities in the construction of the glassholders or rings, 
which, under one form of the invention, are made upon the face of the 
sheets or plates; and in part upon improvements in the method of 
attaching the glasses to such rings. This invention relates furthermore 
to methods of forming the rings upon the surface of the sheets and plates. 
The invention also relates to shaping and forming the perforations of the 
sheets and plates of such size and shapes, and placing them in such 
relations to each other as thereby to form artistic and other designs, and 
in the setting of the sume with variously coloured glass. Finally, the 
invention relates to modes, methods, processes, and machinery for manu- 
facturing the said perforated sheets and plates. 

3172. Jomtinc AND TIGHTENING Wires, M. Eustace, Glusnevin.—Dated 
lith September, 1874. 

This invention relates to means and apparatus for jointing together and 
tightening wires such as are used for fences, telegraphs, and like 
purposes. The wires are jointed together by bringing their ends into a 
socket side by side, and driving a cotter between the wires, or bending 
the ends of the wires after their insertion and driving a cotter to prevent 
them from unbending, or by embracing the wires by ferules with a 
bulging piece inserted between the wires. For tightening the wires the 
two loose ends to be joined are secured in screw clamps, which are drawn 
together by turning «a screw spindle working in nuts on plates carrying 
the clamps, or by turning a frame carrying nuts round screw spindles 
clamped to the wires. Instead of screw spindles, rack bars worked by a 
pinion may be employed. ” 

3173. Drawine Liguips rrom Casks, J. Edwards, South Hackney.—Dated 
17th September, 1874. 

The novelty is making wood taps with a key boss, so arranged that the 
key cannot be withdrawn without the tap being properly turned off, and 
making wood taps self-acting by a disc being pressed against a metal cap, 
fixed on the front of such by means of aspring. 

3174. Gas Propucine Furnaces, J. Kidd, Martin's-lane, London.—Dated 
17th September, 1874. 

The novelty in this invention consists in a new method of decomposing 
and generating gas, suitable for lighting or heating purposes, by means 
of a new arrangement of furnace and attachments, which furnace is 
combined with a closed decomposing chamber, containing incandescent 
fuel. Heated gas vapour or the products of combustion are forced 
through this incandescent fuel, by the escaping force of a jet of steam or 
hydrocarbon vapour, and is changed into a permanent gas. When this 
gas is required to be burned in the furnace where it is generated, the 
atmospheric air is allowed to mix with the vapour from the forcing jet, 
but when the gas has not to be burned where generated, the inventor 
allows no atmospheric air to mix with the forcing jet of vapour. 

8196. Exrractine Peat, K. J. Viehoff, Brussels.—A communication Jrom 
E. Balbiani, Paris. —Dated 18th September, 1874. 

This invention relates to machinery for extracting peat, consisting of a 
platform mounted on wheels to move —* the peat bank, and having on 
it an engine and driving gear, and _a number of vertically ascending and 
descending buckets, arranged in echelon order, each bucket having valves 
opening upwards. ‘the platform is steadied by a projecting framing, 
attached to a truck running on the lower level of the peat, or, when there 
is water at the lower level, to a floating barge or raft. 


3197. Rotver-sKates, C. W. Webb, Brighton.—Dated 18th September, 
1874. 








This provisional specification relates to the means of causing the axes of 
the two pairs of wheels of roller-skates to incline towards each other when 
turning curves. 

3198. TintInc Coat Wacons aNnp Screeninc Coat, W. R. Lake, 
Southampton-buildings, London.—A communication from J. W. Upson, 
Tallmage, Ohio.—Dated 18th September, 1874. 

This invention relates to devices for tilting coal wagons in order to dis- 
charge the coal therein into a shute. It also relates to the construction 
and operation of the said shute, whereby the coal is conveyed from a 
higher to a lower plane. As in the loading of railway cars or wagons, 
barges, vessels, and the like from the minery cars or wagons. 


83200. Furr, R. Punshon, Anerley Park.—Dated 19th September, 1874. 

Petroleum is passed through perforated chalk, to which heat is applied. 
A condenser is employed between the reservoir of petroleum and the 
chalk, to keep the petroleum in a liquid state as required. For heating 
purposes blocks of perforated chalk are used, and for lamps burners 
made of chalk. A flashing —_ for signals is —- by turning the 
supply of petroleum on and off by means of a feed-cock. 


8201. Raitway Siana1s, E. Entwistle, Blackburn.~Dated 19th September, 
187 


874. 

First, the working of signals without the aid of a man, by the flange of 
the wheels or any other part of a train depressing the trapezoid rails or 
equivalents, and thereby giving motion to the shaft or shafts and other 
connections and raising the hip-lever or levers, or equivalents, and thereby 
allowing the toothed wheels or equivalents to fall or move, and thereby 
give a gradual motion to the wire and work the signals. Secondly, the 
slide rack, &., or equivalents to meet the expansion and contraction of 
the wire or equivalents. Thirdly, the liberating of the wire or equivalents 
by the last carriage or any part of a train. 

3202. OW Cans, J. Burtinshaw, Manchester.—Dated 19th September, 1874. 

The invention relates to the construction of oil cans, such as are used 
for lubricating machinery, the object of the invention being to make the 
same more durable and less liable to 1 than those hitherto in use, 
and thus to effect an economy in the oil cans themselves, and also to 
prevent the waste of oil. 

3203. Cur Nas, J. McDowall, Irvine.—Dated 19th September, 1874. 

In a machine made with the improvements the feeding is effected by 
means of an endless pitch chain or an endless metal band carried by a 
frame, to which a horizontal vibratory motion is imparted, causing the 
nails to be cut with the taper alternately to the right and to the left. 
Any convenient number of strips are arranged ina pile between 
guides, and the lowest one is fed forward by the chain or 4 whilst 
those above are kept back by a gauge stop. The feed action carries the 
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metal strip over the wonty projecting edge of a fixed cutter, and the 

nail, sprig, or nail blank is cut off by a descending cutter, which is 

preferred to be held by a block fitted to slide in vertical guides. 

3204. PorRTABLE TABLES AND OTHER ARTICLES OF FuRNITURE, P. Cameron, 
Salford.—Dated 19th September, 1874. 

The object of this invention is to construct a dining or other table or 
form, or other article of furniture, so that it will admit of being folded up 
and stowed away when not required for use, and is principally intended 
to be used for schools or places of amusement where room is a great 
object, but it may also be used for other purposes. 

83205. Gas Motor Enarnes, F. W. Crossley, Manchester.—Dated 19th Sep- 
tember, 1874. 

This invention relates to gas moter engines of the kind described in the 
specification of patents granted to C. ID, Abel, onthe 12th February, 1866, 
No. 434, and on the3rd August, 1867, No. 2245, and on the 18th February, 
1874, No. 605. According to the present improvements the piston is 
raised for drawing a charge into the cylinder, and the slide valve is 
moved for the admission and the ignition of the charge by cranks ona 
sountershaft, which is intermittently moved by a pawl engaging with a 
ratchet wheel geared to the main shaft of the engine, when the piston 
reaches the lower end of its stroke. For regulating the speed the piston 
is retarded or obstructed as it approaches the lower end of its stroke, by 
a projection on its rack rod bearing on a piece moved towards it by the 
lever of a governor when the balls expand. 

3206. Barrep Fasrics, W. Thomes, Cheapside, London.—Dated 19th 
September, 1874. 

This invention relates to the structure and manufacture of fabrics 
having bars or transverse portions of thickened, strengthened, or varied 
pattern at intervals in the length of web, such bars being produced by 
the introduction of additional warp. The additional warp threads 
required for the bars are provided on an additional beam of the loom, and 
the harness is arranged to work in such additional warp only at the bars. 
When a bar has been thus woven, and then a plain portion, the fabric is 
folded into a plait, so as to bring the last shoot of the plain portion into 
coincidence with the last shoot of the preceding bars ; another bar is then 
woven, and so on successively, and the additional warp threads con- 
necting one bar with the next being cut, the fabric is spread out, no more 
of the additional warp being required than is necessary for the bars. 
The additional warp thus worked in may be varied in colour and sub- 
stance to produce patterns, bars, or may be looped and cut to form pile, 
and the bars instead of extending across the whole width of web may be 
interrupted at intervals of the width to produce rectangular patterns, 


3207. MacHInerY FOR Piovontna, &c., W. Humber, Abingdon-street, 
Westminster, and W. Prowett, Ladywell.—Dated 19th September, 1874. 

The improved machine is constructed with a main framing supported 
by suitable wheels and carrying a steam generator and an engine. To 
the main carriage or framing is jointed or pivoted a tool carrier frame, 
which, when the machine is in operation for cultivating purposes is 
lowered nearly to the ground, but when not in use is by racks or pinions 
or other suitable apparatus provided for the purpese, raised and retained 
in a vertical position or nearly so on the main framing or carriage tu 
facilitate transport of the machine from place to place. The tools 
employed for ploughing, hoeing, or harrowing, are constructed with a 
boss carrying blades or cutters, and arranged to rotate and to simul- 
taneously travel in the direction of the longitudinal axis of the boss, the 
latter motion being derived from a screw or screws actuated through 
suitable connections from the engine. The tool may be arranged to cut 
in both directions. The form of tool employed is varied according to the 
nature of the operation to be performed and the character of the soil to be 
operated upon. 

. APPARATUS FOR THE MANUFACTURE OF MALT, AND THE DRYING OF 
Corn, Fruits, Peat, AND oTHER Supstances, W. L. Wise, Chandos- 
chambers, Addphi.—A communication from J. Zboril, Vienne.—Datedt 
19th September, 1874. 

This invention relates to apparatus constructed with compound shelves 
or «tages, composed of peculiarly formed troughs or vessels, capable of 
being turned or tilted, so that the substances under treatment may by 
tilting the troughs or vessels be dropped from the one shelf or stage on to 
the next lower one, and so on, such shelves or stages being arranged 
within a chamber through which air suitably heated when required inay 
be caused to ascend for drying or acting upon the substances under treat - 
ment. 

3209. PorrmMantraus, KNapsacks, &e., J. Hirschmann, Highbury Park 

Vorth. — A communication Jsrom W. Philipp, Vienne. - Dated oth 
September, 1874. 

The invention consists in the adaptation and employment of sheet 
metal, such as sheet iron, steel, brass, or copper, for the manufacture of 
portmanteaus, &c., instead of leather, canvas, or other materials now 
employed. The sheet metal should be suitably corrugated to give 
strength, and the exterior painted, japanned, or covered with a fabric, or 
otherwise ornamented as may be desired, and the interior lined and fitted 
up similarly to crdinary portmanteaus or other cases. 

3210, CLEARING Gratr-BARS oF Furnaces, J. Hirschmann, Tighbury 
Park Novrth.—A communication from W. Philipp, Viewna.—Dated 19th 
September, 1874. 

The invention consists in a carriage sliding or rolling on rails beneath 
the fire-bars, and furnished with a series of blades, which are capable of 
being raised so as to project through the spaces between the fire-bars tu 
a short distance above the latter, the carriage being then moved back- 
wards and forwards, the blades break up the caked coal, dislodge the 
clinker, and thus give free access for the atmospheric air. The blades 
may then be lowered down clear of the fire-bars until it is again necessary 
to clear them. 
$211, Putverisinc, Divininc, on Mixinc Substances, W. C. 

Penryn. —Dated 19th September, UT4. 

This provisional specification describes an apparatus composed of « 
drum having teeth or blades on its periphery, and forming one side of « 
box or hopper in which it rotates, and into which the guano is placed. 
The teeth work through the openings or slots in the bottom of the box, 
and the guano falls through these openi as it be sufficiently 
divided. At the back of the drum is a series of spring bars which bear 
against the drum, and scrape off any guano which may adhere to the 
teeth or to the drum. 

3212. PRESERVATIVE APPARATUS APPLICABLE TO METALLIC Pens, E. Rozic, 
Puris.—Dated 19th September, 1874. 

This provisional specification describes a device composed of a plate 
having a pipe or socket projecting therefrom to fit upon a pen or pen- 
holder. When the souialiey is laid down, the plate forms a sort of rest 
thereto, and keeps the pen from contact with the desk or other surface. 
When the pen is in use the plate keeps the fingers at a sufficient distance 
from the point. 

3213. Prerarinc anp Combine Fisrous MATeRIALs, @. Little, Oldham, 
and T. C. Bustwood, Bingley.—Dated 19th September, 1874. 

This invention refers to improvements upon that machine for which 
letters patent were granted to the present applicants, dated 25th March, 
1872, No. 904. 

3214. Dyeinc anp CoLourinG TEXTILE oR Porous MATERIALS, G. C. 
Gibbs, Brentford.—Dated 19th September, 1874. 

This invention consists in feeding felt or other fabric from a roller to a 
proper position between dies or pattern blocks, which compress it firmly 
between them by eranks or cams. Liquid dye is then forced by pumps 
into the dies and through the fabric, =n is then withdrawn and a 
current of air drawn through the fabric which is thus dried. The dies 
are = released and the fabric fed forward, when the process is re- 
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Bois. ProMoTING THE ComBusTION oF FurL, WR. Leke, Southampton- 
buildings, London.—A communicetion Jrom @. A, Jasper, Boston.—Dated 
19th September, 1874. 

The said invention consists in a method of promoting the combustion 
of fuel in furnaces by combining water in a mechanically divided state 
with a blast of air, and in the combination with a furnace of a blast pipe, 
water pipe, and distributing disc for the above purpose. 

3216. Lowerine Bopies on Weicuts, A. 8. Hill, Manchester.— Dated 19th 
September, 1874. 

This improved apparatus consists of a rope, one end of which is fixed, 
and of a cylinder around which the rope is twisted. The weight to be 
lowered is suspended to the cylinder. When used as a fire-escape, the 
person descending must hold the slack end of the rope, and by pulling 
more or less tension on it, he can vary the speed at which he descends. 
3218. SHARPENING AND GULLETING TEETH oF Saws, J. Harrison, Tatten- 

hall.—Dated 19th September, 1874. 

The features of novelty in this invention consist in arranging the vice 
(which holds the saw to be shi ned or gulleted) upon V slides, in a 
similar manner to the slide rest of a lathe, so that by means of racks and 
we or screw adjustments, the operator is enabled to traverse the saw 

held by such vice in contact with the revolving cutting tool which is 
mounted in a frame that remains stationary, instead of being arranged tu 
traverse as heretofore for the purpose of adjustment, and whereby a much 
steadier cutting action is obtained for sharpening and gulleting circular 
and other saws. 

3175. Drarers’ axp orHer Boxes, A. B. Mcilvride, Glasgow.— Dated 17th 
September, 1874, 

The feature of novelty which constitutes this invention is the adapta- 
tion to boxes used by drapers, warehousemen, and others, to contain 
made up and other’ fabrics, of an elastic or other cord, band, or strap to 
retain the contents in position, in lieu of the strip or piece of wood 
hitherto employed. 

3176. Governors ror Marine Enaines, J. H. Johnson, Lincoln’s-ina- 
Jields.—A communication from C. C. Jenkins, Philadelphia, and C. B. 
Lee, Westchester, U.S.—Dated 17th September, 1874. 

The object of this invention is the application te marine engines of a 
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ball governor, and for the ready adjustment of the said governor when 

cir t. 1 d such adjustment. The invention consists in the 
combination of a countershaft with the throttle valve of a marine engine, 
and with the sliding sleeve of a ball governor, which may be of any suit- 

“able construction, but which in the present instance is the governor for 
which letters patent were granted to George Davies, dated 21st August, 
1862, No. 2337, and in combination with intermediate mechanism, where- 
by the motion of the said sleeve is transmitted to the throttle valve 
through the said countershaft. Also in the use of a third arm on the said 
countershaft, at the end of which arm is a counterbalance weight for 
regulating the action of the governor. 
$3177. Ageriat Navication, F. Hime, Junior United Service Club, London. 

—Dated lith September, 1874. 

The features of this invention consist in means adopted for placing and 
working a fan and rudder at opposite ends of the balloons, so that the 
former shall have a direct horizontal thrust through the centre of resist- 
ance, while the latter is placed in the most favourable position for effect. 
These means are :—First, a hollow steel bar traversing the longer axis of 
the balloon. 8 dly, arrang ts for passing the bar through the silk, 
and for supporting it at the ends and in the middle. Thirdly, two cars 
suspended one at each end of the bar, and balanced by a third car in the 
usual place below the balloon. 

3178. Fitters, W. E. Newton, Chancery-lane.—A communication from 
J. V. Lavers, Sydney, N.S. W.—Dated lith September, 1874. 

The liquid to be filtered is caused to pass by capillary attraction up 
threads or yarns and drop into a central tubular chamber, and after fil- 
tering through charcoal will pass through the bottom of the central 
tubular chamber into the vacant space beneath, from which the filtered 
and purified liquid can be drawn off (when required) through a suitable 
tap. 

3179. Butrons or Stups, J. Kevts, Newcastle-under-Lyme.—Dated 17th 

September, 1874. 

This invention relates, First, to a novel construction of button or stud 
which will admit of ready application to leather and other fabrics without 
the use of stitching. The Second part of the invention has reference to 
an improvement in button holes, and consists in the employment of a slip 
of kid leather or other suitable material of sufficient length to form an 
edging for the button hole. 

3180. Excavatine CLay anp Eartn, W. F. Lawrence, Clifton.—Dated 1ith 
September, 1874. 

A frame is suspended from the jib head of a crane, a spade cutter is free 
to slide on this frame ; it is raised by the crane, and allowed to drop to 
cut into the land, then turned to raise the earth cut away by it, and 
caused to deposit the earth into a wagon. 

8181. Carriaces anp Trucks, J. R. Banks, Bristol.— Dated 17th Sep- 
tember, 1874. 

An internal arrangement of carriage such as to combine the system of 
distinct compartments with that of through communication with all car- 
riages forming atrain. An improved arrang to bined central 
buffing and draw gear allowing the drawbars to be screwed up 80 as to 
take in tbe slack of the coupling, and preserving constant contact be- 
tween the buffers. A system of applying brakes to the wheels of the said 
vehicles wherein the motion of the vehicle itself is employed as a retard- 
ing force. 

3182. Cements, G. H. Forbes, Broughton Rectory.—Dated lith September, 
1874. 











2. 

The said invention is afurther development of the invention for which 
letters patent, No. 2374, dated 7th July, 1874, were granted to the in- 
ventor, and consists in applying the same principle to the manufacture of 
Roman cement and other cement of a simi ind. 

3183. Burron-noLe Sritcnine Apparatus, L. L. Atwood, Chicago.—A 
communication from H. BE. Townsend, Boston, U.S.—Dated 17th Septem- 
ber, 1874. 

This invention relates to devices for producing a button-hole stitch, 
and the main object of the said invention is to produce a device which 
cannot fail to catch the thread, the distinguishing characteristic of the 
said invention being that the thread is drawn into the device positively 
as the needle rises. The device for catching the thread is a hooked arm 
mounted upon ears, projecting from and fast to the said slide. The 
device for catching the under thread and the device for laying it upon 
the upper side of the fabric may be arranged upon a plate, which can be 
readily 2 to and removed from the sewing machine. In some in- 
stances the bed-piece to which the mechanism is attached is secured to 
the overhanging arm by clamps, so as to bring the mechanism in proper 
relation to the needle and throat of the machine. A finger is privated at 
its upper end to the bed-piece. This finger is made in two parts, hinged 
together, to permit its lower portion to be turned up out of the wa 
when desired, and this lower portion is held in place a a double cran 
and spring. The inventor may so change the relative positions of the 
threads at the time the finger moves back that the aforesaid finger may 
be thrown well back, and thus make it certain to catch the first thread 
without danger of its catching the second thread. 

3184. Roveuine Pieces ror HoresHoes, G. F. Swainson, Cainden-road, 
and G. Dover, Upper Holloway.—Dated 17th September, 1874. 

The feature of novelty of this invention consists in making the reugh- 
ing pieces for horseshoes with a dovetail let into a dovetailed mortice in 
the shoe, by which means the said roughing pieces are kept perfectly 
firm, and are easily replaced. 

3185. Workinc anp INTERLOCKING PornTs AND SIGNALS, R. Burn and 
L. J. Green, Epsom.—Dated 17th September, 1874. 

This invention relates to ee for stopping, releasing, and inter- 
locking the levers used te work the points a signals of ways. The 
spring catch usually employed to stop and release a lever is dispensed 
with, a treadle lever being used having a stud catching into notches in an 
are fixed on the lever, which is disengaged by the pressure of the foot on 
the treadle. This may be combined with any known locking apparatus 
worked by the levers, in which case it is preferred by means of a slack or 
slotted connection from the lever to the point or signal to permit suffi- 
cient movement of the lever to effect locking before the point or signal is 
shifted. The treadles are also employed to work locking gear by moving 
bars having hollows and projections, and partly turning rocking shafts 
having ——— and hollows, such projections and hollows being 
arranged so as to interlock with one another. 

3187. Writinc anp Drawinc Pens, L. B. Bertram, Regent-street.—Dated 
18th September, 1874. 

The feature of novelty of this invention consists in adapting to writing 
and drawing pens solid or concentrated ink in such a way that it will be 
simply necessary to dip the nib in water or other liquid tu dissolve a 
portion of the writing composition, which will run down to the nib ready 
for use, and thus dispense with the necessity of using liquid ink. 

3188. Drivine Banps,. M. Gandy, Liverpool.—Dated 18th September, 1874. 

This invention consists in adapting a metal hinge or hinges as belt 
fasteners, or as belts wholly. They are made of any metal, malleable cast 
iron preferred, and put together ia such manner that they will run on 
any shape pulley, whether conical or otherwise, and if to be used entirely 
as a belt are padded underneath with any material to cause a grip. wtuds 
en the links hold the padding. . 

3189. Compinep Air, STEAM, AND CaLoric Enornes, R. M. Marchant, 
Kirby-street, Hatton-garden, London.— Dated 18th September, 1874. 

This invention has special reference to the combined air, steam, and 
caloric engine, described in the specification of patent No. 509, of 1874. 
The provisional specification describes the employment of the stage 
process of —— explained in the specification of patent, No. 1086, of 
1870, for the manufacture of gas from oil with a limited proportion of 
water for the purpose of using such gas as fuel in the engine. The pro- 
visional specification also describes the so arranging the chimney or 
chimneys to the boiler or heater of such engine that they shall deliver the 
exhausted products of combustion in their still heated state underneath 
= > or flame, such products being thus continually circulated through 
the fire. 

3190. Motive Power Enatnes, R. M. Marchant, Kirby-street, Hatton- 
garden, London.—Dated 18th September, 1874. 

This provisional specification describes the employment of the s 
process of pumping explained in the specification of patent, No. 1086, of 

1870, for the manufacture of — from oil, with a limited proportion of 
water, and the conveying of such gas for,use as fuel in steam or other engines. 

Also the so arranging the chimney or chimneys to the boiler or heater of 

steam or other engines that they shall deliver the exhausted products of 

combustion in their still heated state underneath the fire or flame, such 
products being thus continually circulated through the fire. 

$191. Rorary Enaines, W. Smith, Aberdeen.—A communication from W. 
Smith, jun,., Osaka.—Dated 18th September, 1874. 

This invention relates to improvements in rotary engines, and consists 
of a hollow ee veo bX _ fe a ——- the centres or axis of 
whic +. e ie latter enlarged where it passes 
through the interior of the cylinder, so sow A form an annular space 
therein. The piston of the engine, whieh is double, rotates with the 
driving shaft inside the cylinder, and is alternately depressed and pro- 
jected at each aod means of inclined or cam surfaces at the ends of a 
curved or segmental block, which fills up or entirely closes a portion of 
the said ann’ e in such a manner that the piston is brought under 
the influence of the pressure from the steam or air entering the cylinder 
through the inlet or supply ipe and under that of the exhaust or vacuum 
through the exhaust pipe, whereby a continuous rotary motion is given to 
the shaft or engine. 

3192. Ovens anv Pots ror ANNRALING, Dryine, AND Biveinc Wire, A. 
Littlewood, Manchester.—Dated 18th September, 1874. 

This invention relates to the ovens and pots used in the annealing of 
wire, and the object is to obtain the greatest effect of the heat, and 








thereby effect a great economy of fuel. At present the ovens with the 
pots are te and detached from each other, but any desired number 
of them are connected together at the bottom by brick flues or passages, 
and also at the tops by metal tubes or pipes on the lids, these flues and 
tubes both at the top and bottom being provided with dampers to shut off 
one oven from poe fo when required, and the brickwork of the ovens is 
also connected by horizontal flues also provided with dampers, the flues 
communicating with the spaces between the brickwork and the pots, and 
some of the flues and pipes at the bottom and top also communicate with 
this space ; but for the central tube in the pot there is only one communi- 
cating flue and tube at the bottom and top, and by means of the flues and 
tubes the heat from the furnaces can circulate all round the pots and 
ovens and central tubes without any of it being lost, and the heat can be 
regulated or shut off by means of the dampers. When desired, the 
horizontal flues between the ovens are also connected to vertical flues 
leading to an oven or chamber used for blueing steel wire, and also for 
the drying and extraction of spirit of salts or other matters from iron 
wire. 

3193. Lirtinc, Forcinc, on Pressina py Water, &c., J. Holden, Gibh-t- 

street, Halifar.—Dated 18th September, 1874. 

This consists in the application of telescopic tubing to the above 
purposes, and in the fitting of appliances thereon for making the joints 
watertight. 

3195. Mcrrs axp Murr Lininas, G. Ritchie, Hounslow.—Dated 18th Sep- 
tember, 1874. 

This invention consists in the application of prepared cork to muff and 
muff linings. The muff, by preference, is made in sectional compartments, 
in order that the rotundity of its shape may be preserved, and into these 
compartments is inserted the cork which is prepared for that purpose 
One mode of preparing the cork being by granulation to a suitable size, 
in order to render it soft and that it may be comfortable to the hands of 
the wearer. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE business doing in finished iron is not of much import. 
Proprietors of mills and forges at which best finished iron is turned 
out, asserted to-day in Birmingham that they should make no 
alteration in their prices at Quarter-day, and they were certainly 
quite staunch this afternoon. Buyers, however, were not to be 
influenced by such a position, and they held off. In truth, it is 
doubtful if there are many orders which can be placed. 

For those which are available there is abundant competition. 
However stoutly makers proclaim their determination not to sell 
under the prices now ruling in the open market, experience shows 
that, with few exceptions, firms are open to negotiate with buyers. 
Good boiler plates are quoted £12 10s. but 5s. less would have 
been taken this afternoon; and sheets of the substantial gauges 
are to be had at from that figure down to close upon £11 as the 
minimum. There has just been considerable competition for a 
good local order for gasometer sheets, with a result as to the price 
taken which I will not mention here. Prices similarly low are 
being accepted for even small lots of tank plates. Firms take care 
to keep their names off such iron, and the buyers stipulating for 
what they term “ ordinary Staffordshire quality,” don’t require 
the order to be otherwise branded, 

For very many years past there has never been so little doing at 
Easter time as now. It is usual to keep mills and forges altogether 
standing throughout the whole week at Whitsuntide, but as to 
Easter the custom is to resume for the greater part on Wednesday 
night. This week, however, the resumption with Wednesday night 
relates to but a few instances, and in these only as to small por- 
tions of works. Here and there a plate or a sheet mill was started 
last night ; but the bulk of the works will remain altogether closed 
during the whole week. Never before in the history of some 
finished iron works in South Staffordshire of the largest 
standing was so much time lost at Easter. But the difference 
between play and work is not so great as would seem to many 
people who do not know the state of the order books at the iron 
works hereabouts. For several weeks past the works of which I 

ak have had but very little to do, and therefore have been only 
able to keep in operation but little of their machinery. 

The wages committee met on Wednesday afternoon at the offices 
of the Accountant of the Conciliation Board, Mr. B. Smith, in 
Wolverhampton. The employers were represented by Mr. J. P. 
Hunt, chairman Mr. J. G. Barker, and Mr. J. H. Perks; and 
the men by Messrs. Aucutt, Capper, and Walker. The mean 
average of selling prices in the two districts-—-Cleveland and South 
Staffordshire—in the past quarter, was shown to be £9 15s, 6d, 
This brought down wages oh per cent., and brought puddling to 
the minimum under the present scale, viz., 9s. 6d. per ton. This 
scale will remain in force till July 3rd next. On the 4th of May a 
representative meeting of masters and men from both districts will 
be held in London to settle the future scale, and before that meet- 
ing the men will hold meetings to elect their representatives to act 
for them upon that occasion. 

Derbyshire pig iron was freely offered to-day at £3 15s. per ton, a 

rice at which the iron is cheap, considering its quality. Here 

erbyshire and Yorkshire iron is securing for itself increasing 
favour, because this is the market where tough iron is especially in 
request. The agents are doing a fair and augmenting business. 
They would have done more this afternoon but for the expectation 
of consumers that by a reduction in coal the Derbyshire pigs, as 
well as pigs of other districts, must by and by fall to a lower figure 
than that at which they now stand. Middle class Staffordshire 
pigs were quoted at £4 12s. 6d. and £4 10s.; but a good order 
might have been placed at as low as £4 7s. 6d. There were some 
inquiries for all mine iron, and makers of that quality, who required 
five guineas at last sales, were prepared to-day to accept £5, 
They would not take half-a-crown i though the order might be 
of more than usual extent. Nor would the firms, who for the last 
few weeks have been ready to accept £5, take anything less than 
that sum. The firmness of these all-mine pig makers is occasioned 
by the impossibility at present prices of materials to produce 
the iron at a lower figure without serious loss. It is no doubt a 
fact that the making of South Staffordshire pig iron at the present 
day isan unprofitable business, Much more money is being got by 
making pigs which sell at three guineas, and which are sold as 
cixder pigs. Not much business was done in pig iron. 

Coal still keeps very abundant for manufacturing purposes, but 
the best coal for the blast furnaces and for exportation is ex- 
periencing a good demand, Prices remain unaltered, and colliery 
owners declare that they shall abide at Quarter Day by the decision 
arrived at last Thursday which was, to maintain existing rates. 
Purchasers, on the other hand, look for a very different state of 
things directly that the South Wales trouble is at an end. No 
one, therefore, is buying more than a from hand-to-mouth 


supply. 
The oo of coal west of Dudley which in 1873 was weekly 
about 40;000 tons, is now reduced about one-third, owing to the 
‘‘eight hours ” system, as compared with eleven hours in 1873. 
Then, it was not unusual at this time of the year to begin to stack 
coal on purpose to keep the pits on, but now there are no stocks to 
be seen in these districts, The prices of best qualities of thick 
coal on the Dudley side are—best, 18s.; seconds, 13s.; lumps, 12s. ; 
bright engine slack, 4s. 6d.; and steam coal slack, 3s, 6d. per ton, 
delivered into boats, railway trucks, and carts, at the wharfs. 

The intervention of the Easter holidays has caused the work done 
in the engineering y the foundries, and workshops during 
most of this week to be ost infinitesimal. In many instances 
this stoppage of work is utilised by making repairs to plant and 
machinery. Operations nominally begin to-day—Thursday—but 
practically next Monday. The determination of the coalmasters 


fore, it must not be at all surprising if purchasers continue a policy 
alike prejudicial to themselves and to trade--that of limiting 
orders to urgent requirements. The tendency of prices is slightly 
downwards on the whole, but exceptions are here and there 
observable. The most recent and the most pi inst. is 
the plate lock trade. The discount allowed off the list of ordinary 
plate locks is reduced 5 per cent., and fancy plate locks, which 
are sold at a net list and under numbers, are advanced as follows : 

Gin., 7in., and Sin, are advanced 1s, per ton net; and 9in., 10in., 
llin., and 12in. 2s. per dozen net. The manufacturers say in the 
circulars intimating these rises that they are due to concessions 
made to their workpeople in the rate of wages. 

After an upward struggle of eleven years, the Wolverhampton 
co-operative lockmakers have succeeded in placing themselves in 
what they regard as an eminently satisfactory position. For the 
last year their balance shows :—Bonus in wages, £130 10s.; depre- 
ciatioa of fixed machinery, £115; contingent fund, £5 7s.; interest 
on shares, £31 2s.; and wages of capital, £3 2s. 





NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

A very dull tone continues in the iron trade of this district. 
There was less than the usual attendance at the Manchester weekly 
meeting on Tuesday, which, however, was to be attributed to the 
disturbed state of trade owing to the Easter holidays, and amongst 
buyers there appeared to be less inclination than ever to operate 
until after the quarterly meetings. There can, however, be now 
no expectation of a reduction in Staffordshire iron, and it remains 
to be seen what amount of business the end of the quarter 
may bring forth, Amongst other things tending to the 
present state of inaction in this market, I may mention 
that several of the leading firms in this district are now engaged 
in their annualstock takings, and this necessarily interferes with their 
purchases of iron. There has been very little buying in any descrip- 
tion of pig iron during the past week, and prices are a trifle easier, 
makers exhibiting a little more disposition to grant concessions to 
secure orders. Nominally, however, quotations are about the same 
as last week, Middlesbrough foundry iron delivered in this 
district being quoted at from 67s, 3d, to 68s, 3d. per ton, and forge 
iron at from 64s. 9d. to 65s. 9d. per ton. Manufactured iron has 
been exceedingly dull, and very little work has been done at the 
local forges during the past week. Prices are weak, bar iron of 
Staffordshire quality being quoted at from £8 15s, to £9 per ton 
delivered in the Manchester district. 

A few shipping inquiries are now coming to hand, and the 
character of some of them indicates that some tolerably good orders 
may be placed as the spring advances; at present, SSoenn, the 
number of actual sales is only limited. 

The month of April has, contrary to the expectations entertained 
in many quarters, opened without any notified alteration in the 
list prices of coal, but during the past month there has been a 
gradual working downwards in the common qualities of coal, and 
with regard to the best qualities, for which there is sufficient 
demand to prevent stocking to any extent, it depends very much 
upon the state of the weather as to how long existing prices may 
be maintained. In the Manchester market there has been rather 
less demand during the past week, but, with the exception that 
the common classes of furnace coal, burgy, and slack are being 
pushed at rather low prices, rates are very firm, and it is not 
— that present quotations may be maintained until the 
end of the month. In the West Lancashire coal producing dis- 
tricts engine coal and slack are plentiful and rather weak, but the 
better descriptions are still in fair demand, and maintain their 
rice. 

. In the shipping trade there has been some little improvement, 
as vessels have been able to get into port, but business is still very 
flat. 

In the coke trade there has been a little more animation, and 
good hard cokes at the ovens are worth about 16s, per ton, 


Crevsot.—(From our Correspondent).---The Creusot works have 
been making experiments with some new Algerian minerals, with 
which it is stated a superior description of steel might be obtained 
better than that hitherto used in the manufacture of cannon. 
Creusot is also constructing an immense steam hammer. 

RE-BLOWING IN OF THE WILLINGSWORTH FuRNAcES.-—It will be 
remembered that these extensive works were blown out several 
months since with the view of reconstructing them with all 
modern improvements. The improvements and alterations are 
now completed, and two of the blast furnaces will be blown in next 
week. These works were some years since carried on by Sir 
Horace St. Paul; they have, however, for a long period been 
worked by the Willingsworth Iron Company, Mr. David Kenrick, 
of Wolverhampton, being the principal partner.—London Iron 
Trade Exchange. 

THE PATENT BILi.—The following are the amendments proposed 
by the Committee of Glasgow Patentees. (1) That thepresent system 
of provisional protection should be retained, but that the fee should 
be merely nominal, say £1; this would meet the wants of inventors of 
the poorer sort, and would give all inventors the opportunity of testing 
their invention before committing them to the expense of a com- 
plete specification and drawings. (2) That the present “ notice to 
wroceed”’ stage should be abandoned ; this would relieve patentees 
_ paying an unnecessary stamp duty, while it would not injure 
the public, for the reason that to give a special stage for opposing 
patents without at the same time letting it be known what they 
are opposing is, to say the least of it, a sort of absurdity. (3) That 
the complete specification should be filed at the end of six months, 
and be examined as to its novelty, and that it should bear a £5 
stamp to cover the expense of a search. This would practically 
mut an end to the repeated issue of separate patents for the same 
invention. (4) That so soon as the specification is filed opposition 
to the issue of the patent should be allowed, but that there being 
examiners to search as to the novelty of each invention 
as compared with prior patents, the a to oppose the 
patent should only extend to prior users, (5) That so soon as 
the specification has passed examination, and no opposition is 
entered, the patent should be issued on payment of an additional 
duty of £5. (6) That every patent should be issued at first for 
21 years, to avoid any necessity for prolongations and their attendant 
expenses. (7) That the taxes should begin at £2 for the second 
year and increase £1 annually to the 10th year, after which the 
increase should be £5 per annum. This would relieve the patent 
from unnecessary burdens during its early and unremunerative 
period, and throw the heavier taxes upon it at a time when the: 
would not be felt, at the same time the substantial increase woul 
weed out those patents which proved of minor value to society. 
(8) That patents should not become void except on the condition 
that the patentee fails to pay his taxes, or fails to work the inven- 
tion within the first ten years, (9) That ‘‘Patents of Addition” 
should be allowed as in France, Belgium, and Italy, This would 
reduce the number of independent patents, and at the same time 
save the inventor from paying duplicate taxes upon separate 
improvements on one machine; and (10) that the granting of 
licenses should not be compulsory, as it is held that no patentee 
can neglect his own interest and refuse licenses where he finds he 
cannot himself meet the demand for the product of his invention ; 
and on the other hand, the obligation to license rivals might in 
many cases ruin the patentee’s business ; while in principle, this 

1 of compulsory licensing is simply rendering the so-called 





to maintain the present rates of their commodity will exercise no 
mean restrictive influence over trade, Manufacturers had as 
anxiously looked forward to the advent of cheaper rates of fuel as 
had the buyers to the announcement of reduced quotations by the 
manufacturers, Both are disappointed, considerable ease in rates 
at existing prices of coal being now out of the question, There- 





patent privilege or monopoly of no ——— value to the patentee, 
and the inducement to invest capital in the patent would be almost 
nil, A committee has been formed to draw up a petition embody- 
ing these resolutions, and probably a deputation will wait upon the 
members of Parliament for Glasgow, to take action upon it before 
the second reading of the bill in the Commons, 
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THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THERE is still a great dearth of trade news in this district, almost 
every branch of industry being in the lethargic condition which 
has prevailed for many months = A good deal of disappoint- 
ment is felt amongst merchant buyers and others, to whom the 
cost of finished iron is of moment, at the decision to which several 
of the leading Staffordshire ironmasters are reported to have come, 
not to make any alterations in their prices at the forthcoming 
quarterly meetings. This decision has, of course, considerable 
weight with the finished iron producers hereabouts; but it is pre- 
sumed that many of the local makers will, at any rate, lower their 
figures in every possible instance where there is a chance of securing 
a good order by so doing. Already there is a wide discrepancy in 
quotations, one or two houses being willing to accept 10s. to 12s. 6d. 
per ton less than their competitors for the same description of iron. 

There is not much alteration in the values of hematite pig irons, 
but it is clear that large lots can be bought at somewhat less than 
the following nominal quotations:—Maryport hematite, No. 3, 
90s.; No. 4, 89s.; No. 5, M and W, 87s. per ton; Bessemer, No. 1, 
92s, Gd.; No. 2, 90s.; and No. 3, 87s. 6d. per ton at the works; 
Millom Bessemer, No. 1, 90s.; No. 2, 87s. 6d.; and No. 3, 85s.; 
ordinary, No. 3, 85s.; No. 4, 84s.; No. 5, 90s.; mottled, 95s.; and 
white, 0s., all per ton at the works on four months’ terms, or with 
the usual allowance for prompt cash. 

There is a little better feeling in the cast steel industry, but it is 
not of a very marked character, and does not, at present, point to 
an early renewal of activity. Best tool and sheet steels, as well 
as steel wire, are, however, selling with greater freedom than they 
have lately been. Foreign irons are steady, but prices are not very 
firm owing to the want of activity in the file and steel trades, 

Large-sized saws meet with a fairly good inquiry for the 
colonies and the principal timber-growing countries of Europe and 
America, but smaller sizes do not sell at all readily, the home and 
other markets being believed to be overstocked in that respect. 

The report of the directors of the Cardigan Iron, Steel, and 
Wire Company, Limited, to be presented at the forthcoming 
annual meeting, states that there is a deficiency on the year’s 
operations, chiefly owing to the heavy depreciation in the value of 
the stock and the losses on manufacturing made before the present 
board took office. 

A special general meeting of the members of the Sheffield 
Chamber of Commerce and Manufactures was held on Friday last 
for the purpose of discussing several matters of considerable im- 
portance. One of the subjects dealt with was the new German 
‘Trade Marks Law, the details of which were recited by Mr. Smith, 
the chairman. It was stated that all applications for registration 
of trade marks must be made to the Commercial Court at Leipsic, 
and that its jurisdiction must be submitted to. Mr. Ward (Ward 
and Payne) thought the matter of much importance, as the Shef- 
field manufacturers were suffering a great deal from the piracy of 
trade marks abroad. Mr. W. H. Brittain said that when he was 
in Germany a short time ago he saw thousands of pounds’ worth of 
goods bearing his own corporate mark, as well as files, edge tools, 
and other goods bearing the marks of other Sheffield houses. Mr. 
Sorby produced some files and fictitious labels of his own marks, b: 
which means the counterfeiter had secured a Russian order woith 
£1100. Another manufacturer mentioned that the German 
makers even came to Sheffield to buy paper, so that they 
might the better deceive buyers by its use. Mr. Brittain 
stated that, after the passing of the Act of 1865, a German manu- 
facturer positively offered to sell him at a reduced price a quantity 
of labels, which were warranted to be so close an imitation of his 
own label that no one could detect the difference. A resolution 
was passed, stating that the meeting regarded with satisfaction the 
new German law. The question of establishing courts of concilia- 
tion and arbitration was next considered, and a report was read, 
giving the detailed opinions of a committee which had been 
appointed to investigate the question. This report, which stated 
that the matter was difficult to dispose of, owing to the great 
variety of the trades of the town, and that it would be of no use 
unless the parties could be bound by whatever decision was arrived 
at, was adopted. The Lord Chancellor's Patent Bill was thought 
to be a great improvement in various respects upon its predecessors, 
but no resolution was passed on the subject. After an allusion to 
the question of the inconveniences caused by inaccuracies in foreign 
telegrams, the secretary reported that he had received a number of 
regulations in reference to the Philadelphia Exhibition in 1876, and 
would distribute them to the members of the chamber, The 
meeting then broke up. 





THE NORTH OF ENGLAND, 
(From our own Correspondent.) 

In the pig iron trade of Cleveland no material change has taken 
place during the past week. Before the full effects of the 
recent reductions in wages can be ascertained some time must 
necessarily elapse. There is also a present element of uncertainty 
arising out of the proposed reduction of 20 per cent. in the wages of 
Durham coalininers. What this reduction may be I will not venture 
to conjecture, but I amin a position to say that the miners themselves 
are tolerably confident of being able to convince the arbitrators 
that since the last reduction was awarded in November of 1874, 
the Durham coal trade has undergone little or no retrogression. 
The recent reductions in the wages of the Cleveland ironstone 
miners, of the blast furnacemen, and of the limestone quarrymen 
of Weardale represent in the aggregate a fall of over 30 r cent, 
The most important factor in this quantity is, of course, 
the reduction of twopence per ton in the wages of the 
Cleveland miners. On a general average three and a_ half 
tons of local ironstone are required to produce a ton of Cleve- 
land pig iron, so that the effect of the last reduction in the wages 
of ironstone miners will be to reduce the cost of production 
under this head alone to the extent of nearly 1s. per ton. So 
far as the Weardale limestone quarry men are concerned, the 
abatement made on their wages can only have an infinitesimal 
effect upon the production of pig iron, seeing that for 
each ton of iron made only half a ton of flux is required, 
The case is otherwise, however, with the blast furnacemen, 
the reduction of whose wages to the extent of 10 per cent. must 
operate beneficially on the cost sheets of pig iron manufacturers, 
Altogether, a considerable margin has recently been allowed for a 
further fall in the value of pig iron, should that be necessary; but 
if, on the other hand, trade should so far improve as to allow of 

sresent rates being advanced, there can be no question the manu- 
eee of pig iron in Cleveland under existing conditions will yield 
satisfactory commercial results. 

Makers of finished iron are beset by many difficulties and per- 
plexities. Out of the 2150 puddling furnaces built in the North of 
ingland, rather more than 700 still remain inoperative. It is not 

easy, despite the calamitous stagnation of industry that now pre- 
vails in South Wales—hitherto the greatest rival of Cleveland in 
this particular branch of manufacture—to obtain orders sufficient 
to keep the rail mills of the North anything like fully employed. 
Worse than this, the competition for such ordersas are in the market 
is still so keen that manufacturers have to be content with prices 
that leave very inadequate profits; while I could mention more 
than one firm now working at an absolute loss. Nor can I hold 
out any prospect that this state of things will mend before Mid- 
summer. If it were possible to effect in the finished iron trade an 
immediate reduction of wages the outlook of the rail trade would 
be decidedly more promising. This, however, is impossible ; 
under an agreement employers are bound to have — regulated 
until the end of June by what is known as the Derby sliding 
scale. That ment, as I have already indicated, does not allow 
the rate paid for puddling to fall below 9s. 6d. J ton, and at the 
present moment the wages of puddlers are within a fraction of 
that amount, No matter, therefore, what the report of the 





accountant may show to have been the net realised average price 
btained for finished iron over the past three months, employers are 
powerless to obtain any substantial veduction of wages. It is now 
seen that in view of the recent tendencies of the finished iron trade 
the Derby agreement was a mistake, and hence notice has been given 
by the masters to have it cancelled on the expiration of the current 
half-year. It is not yet known what arrangement may take its 
place, but I understand that the employers generally are favourable 
to the maintenance of the sliding scale, with certain necessary 
lifications. A ting of employers’ and workmen’s represen- 
tatives is to be held in London next month, to consider what shall 
be done to provide for the future regulation of wages in view of 
the termination of the present agreement. 

The award of Mr. Rupert Kettle on the recent arbitration in 
reference to the wages of the ironstone miners of Cleveland reached 
the hands of the secretaries of the miners’ and mineowners’ associa- 
tions re gr stg on Thursday last. It provided, asI have already 
indicated, for a reduction of twopence = ton, being one penny 
per ton less than the abatement claimed by the mineowners. Like 
the rest of Mr. Kettle’s recent awards, it isa lengthy document, 
entering fully into the pros and cons on each side, and affording a 
clear and valuable insight into the present condition of the iron 
trade of Cleveland. Mr. Kettle does not award any reduction in 
the wages of deputies, whose earnings, relatively to their duties and 
responsibilities, were shown to be considerably less than those of 
the ordinary hewer or stone-getter. The evidence laid before Mr. 
Kettle showed that even at the present time the wages paid to the 
miners of Cleveland averaged 12s. 4d. per pair of men, and Mr 
Kettle finds that if the skilled miner were to employ an unskilled 
labourer or breaker-up, he could realise considerably more per shift 
than one-half of this amount. Even, however, when two skilled 
tainers work together, as they prefer to do, without the cheaper 
aid of unskilled labour, there will be 6s. 2d. per shift left for 
each man, 

The dispute in the chemical trade of the Tyne remains unset- 
tled, but negotiations for arbitration are still pending. 

Both sides are at the present t busily gaged in getti 
up evidence for the forthcoming arbitration in the Durham coal 
trade. It is now arranged that the arbitration court will com- 
mence its sittings at Newcastle on the 15th inst., with the Right 
Hon. W. E. Forster as umpire. Meanwhile the conditions of both 
household and manufacturing coal remain unchanged. 














NOTES FROM SCOTLAND. 


(From our own Correspondent.) 





THE Glasgow iron-market was closed from Thursday till Monday 
on account of the holidays. On Monday the warrant market was 
dull, but prices were 6d. in advance of the closing rates of last 
week, and a small business was done at 71s. 9d. With a quiet 
feeling on Tuesday, there was another slight improvement on 
prices, and 3500 tons changed hands at 72s, 3d. and 72s, cash, and 
71s. 3d. one month fixed. 

Since last report there has been a further reduction in the prices 
of the principal makers’ brands, which are now as follows :—Gart- 
sherrie, No. 1, 80s.; No. 3, 76s.; Coltness, No. 1, 84s.; No. 3, 74s.; 
Summerlee, No. 1, 82s. 6d.; No. 3, 73s.; Langloan, No. 1, 82s.; 
No. 3, 74s.; Govan, No. 1, 738.; No. 3, 71s. 6d.; Calder, No. 1, 
82s, 6d.; No. 3, 73s.; Shotts, No. 1, 82s. 6d.; No, 3, 74s.; Carnbroe, 
No. 1, 78s.; No. 3, 72s. 6d.; Monkland, No. 1, 73s.; No. 3, 72s.; 
Clyde, No. 1, 75s.; No. 3, 73s.; Glengarnock, No. 1, 80s.; No. 3, 
72s. 6d.; Eglinton, No. 1, 71s.; No. 3, 69s.; Dalmellington, No. 1, 
71s.; No. 3., 69s.; Kinneil, No. 1, 75s.; No. 3, 71s.; Carron, No. 1, 
75s.; No. 3, 72s. 6d. 

The shipments of pig iron from Scotch ports for the week ending 
the 27th March amounted to 10,325 tons, showing a decrease of 
276 as compared with those of the corresponding week of 1874. 
The imports of Middlesbrough pigs at Grangemouth for the week 
— 3740 tons, being 810 more than in the corresponding week of 

ast year. 

The manufactured iron trade continues dull, and there are very 
few orders to be had. It is understood that a number of orders 
are being kept back just now in consequence of the unsettled state 
of the market, and because further changes are believed to be im- 
pending. 

The distribution of coal just now over the country and abroad is 
large, but so great is the supply that, although it was believed 
prices had reached their lowest point, they have again slightly 
fallen. Smithy coals bring 15s.; steam, 10s. to 11s. 9d.; house- 
hold, 8s. 9d. to 14s.; splint, 9s. 3d. to 10s.; and Wishaw Main, 
a to 9s, The trade in the eastern mining counties is equally 
dull. 

Asa result of the conference which was held last week at 
Burntisland between representatives of the Fife and Clackmannan 
miners and their employers, a strike has been averted. The 
reduction given notice of was 20 per cent., but the men offered to 
accept 15 per cent., which offer was accepted, and the decrease 
took effect from the beginning of the present week. 

In last week’s letter I hinted that dew was a strong probability 
of a further reduction being made in the wages of the miners of 
Glasgow and the West of Scotland districts, so soon as the diffi- 
culty in the East should have been overcome. Several firms have 
now actually intimated that a reduction will be made, and it is 
anticipated that the example will be pretty generally followed. 
The amount of the threatened decrease is stated at about 20 4 
cent. Mr. Macdonald, M.P., addressed a meeting of Maryhill 
miners on Monday. With reference to the proposed reduction of 
wages, he said he would not pronounce any very decided opinion. 
Should the intimation become general, he would advise the men 
to hold a friendly conference with the masters, with the view of 
adjusting the difficulty and preventing a strike or a lockout. 
Scotch employers, he understood, objected to arbitration in the 
belief that it would be necessary for them to give up their books 
for inspection. This, however, he said was not necessary, as the 
men were quite able to remember the different prices at which the 
minerals had been sold. Referring to the South Wales strike, he 
said it had been stated that he instigated the strike ; but this he 
denied. He did not take up the matter until the employers—and 
he would say it in the face of what Lord Aberdare or any other 
lord would say—cruelly agreed to lock out many thousands of 
people. It was, he added, because there was no union in Wales 
that the employers ventured to do that which he would not call 
—" or inhuman, but by the very worst name that could 

got. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE price of coal is steadily settling downwards, and this fact 
makes the contest now existing in Wales more indefensible day by 
day. The Staffordshire and midland counties have turned the 
strike to good account, and have so far supplied the demand which 
used to be made at the Welsh ports, that at Cardiff especially 
there is nothing like scarcity of coal, and with the supplies 
received from the Rhondda and Aberdare Valleys, the customers 
remaining are tolerably met. Some have argued from this that 
there is imminent danger of Wales losing the coal trade formerly 
enjoyed. I have no such fears. So long as we have here the cele- 
brated smokeless four feet steam coal, customers will not be 
wanting at a reasonable price, and the ending of the lock-out will 
assuredly be the signal for the return of a great portion of the 
trade to its old channels. The motion suggested by Mr. Doyle, the 
poor law inspector, promises to bear substantial fruit—some of the 
wiseacres say better prices; but its character will have to be learnt 


The motion will be remembered as follows :—“That the guar- 
dians of the eight parishes in the coal and iron districts of Wales 
petition the coalowners and ironmasters to find such work for the 





unemployed as will relieve the rates, at wages given by the unions. ” 
Thus, instead of Putting men to break stones, of which there is 
now a superabundance, tickets would be given to the clerks of the 
guardians, and by them distributed to the men, who would be sent 
to coal-cutting or ironmaking, as the need would arise, or according 
to their ability. The movement is a sagacious one in every respect, 
for if the men refuse to work, as directed by the guardians, then 
they cannot receive any relief. Again, the rate of wages paid by 
the employers would not exceed 10s. a week, and, for this, wor« 
would obtained for which, in ordinary times, they would pay 
from 20s. to 25s. The men, of course, do not like the plan, and 
it may prove inoperative, but many hope that it will act as tie 
thin end of the wedge and break up the present lamentable strike, 
which is ruining everybody. 

Cyfarthfa works are now entirely silent, but there is a rumour 
that operations may shortly be resumed at Abernant. The 
mechanics at Dowlais are stated to be comfortable, owing to their 
friendly and other societies ; but there is a mass of destitution 
there which local charities lessen but very little. The men at the 
chain works at Pontypridd have gained their ends after a strike 
lasting over six months. Last week the masters sent for them and 
acceded to their wishes, and now work is being resumed with 
energy. 

With this exception, and the partial briskaess at the non-associ- 
ated collieries, utter stagnation greets one everywhere. Beggurs 
abound, and though in the Merthyr district the children are well 
cared for by the institution of the “‘ Children’s Meal,” yet in every 
direction outside of that neighbourhood starving children and 
ragged men and women are constantly encountered. This is a 

t change from that prosperous era when cham e was sold 

reely to the colliers in the Aberdare and Rhondda Valleys, and 

the dissipation of the colliers at Cardiff from Saturday to Monday 
was notorious. 

Hopes are now entertained that the worst has been passed. I 
cannot go to this extent, but must wait and see the result of Mr. 
Doyle’s scheme. It may turn out well, and even if it only affects 
the 60,000 people locked out it will be of great service. As forthe 
men on strike, the colliers of Mountain Ash, Aberdare, Rhondda, 
and elsewhere, the masters say that they do not look for their 
return under three months ! 

The price of coal is falling in the Forest of Dean, and another 
reduction is certain. 

The Taff Vale and other lines contemplate reducing the number 
of the men iderably on t of the strike. 

The opening of the Alexandra Dock at Newport will take place 
in another week or two. Lord Tredegar is at present ill, ad it is 
uncertain whether he will be able to preside. The event will be 
an auspicious one for Newport. 











PRICES CURRENT OF METALS AND OILS. 











































































1875. 1875. 
Iron (continued)— 

Ca tinge—Large— £4n4a £8 4. Pig in Yorkshire— £4eqaq £44, 
Birmingham ........| 910 0..18 10 0 Mel .cccccccccce| 319 0.20 8 0 
Cleveland ... 7 0..8 0 0 312 6.000 

700.900 336.000 
910 0..1810 0 600.7 50 
70°..9 00 815 0..10 0 6 
000.0 0080 York to 0 0..12 18 o 
8 0 0..l0 5 0 Rails—Cleveland...... 700.715 0 
Glasgow.....-... | 715 0..8 2 6 
1010 0..°410 0 8. Yorkshire, Steel} 910 0.. 9.0 0 
10 0 0..15 0 © Do, Iron| 7 2 ¢+..71' 0 
10 0 0..12 06 0 Wales 2. cccccce 615 0..7 00 
lo lo 0..%10 0 Rails—Old— 
130 «(0..16 0 0 Cleveland .. 450..41 0 
000..600 Staffordshire 000.000 
0 0..17 0 0 Yorkshire 450.000 
Railway Chairs— 
0 0..88 00 Glasgow .... 550..09° 4 
0 0..¥1 0 6 Refined metal ........| 4 0 0..4 0 0 
0 0..89 0 0 Do.in Waies ....|700..8 0 w 
0 0..9 00 Sheets, single, in— 
80 0 0..82 0 0 11 0..1 10 0 
000..0 00 1210 0..13l0 0 
93 0 0..97 0 0 2007 4 wo 
000.000 12 0 0..12 19 © 
13 0.1440 0 
Cleveland ... 015 6..17 0 0 70 00.000 
Derbyshire . 018 0.000 
ales seers -| 013 0.. 016 6 “0 6 0..21 0 
Sheffield .....-+...55] O17 6..0 0 0 2 5 (0..210 0 

Coals, best, per ton— 10°00..2i080 
Birmingham ........] 015 0..019 0 240 «(0..% 10 0 
Cleveland ....+0:0055| 0 7 6.0 9 6 | 5 0. ww 0 

. ++ |2610 0..0 0 0 
@13 0..016 0 White, dry ........../99 0 0.0 0 0 
012 0..0 60 Ground in oil ....| 0 0 0.0 uv 0 
010 0..014 0|| Oils, per tun— 

03 6..0 50 Seal, Pale ............ | 3510 0..76 0 0 
0 8 6..013 0 OWN sssecseees | 29 0 0..30 0 0 
Yellow to tinged .. | 33 0 0..35 10 » 
0 0..010 6 NSC .. ee eeeeeeeeee | 3H 6 O.. 0 O 0 
26.014 0 Olive, Gallipoli -1000..0 006 
46..019 0 pani 000.000 
Palm ... .- |3315 0..H 0 0 

9.126 Rangoon (c, 
v.10 6 Price & Co.’s), p. gail.| 0 3 6..0 0 0 
Rapeseed, English pale | 32 5 0..32 10 0 
0..016 0 TOWN « seeeeeee | HO 5 O..50]10 0 
0.000 Foreign pale...... | 3310 0..0 0 0 
e.0 56 0¢6¢0..0 40 
0.000 -|000.00080 
0.000 6 00..0 00 
0.000 - 136 @ 0..28 0 0 

Tron— #00. Ovo 
Angle in Glasgow ....| 910 0..0 0 0 10 0..38 0 0 
Bar, Welsh,in London| 9 0 0..910 0 

Glesgow..........] 815 0..9 5 0 100 0..0 0 0 
ffordshire 817 6..1112 6 -|1450 0..0 00 
Wales, bars . 50..000 16 00..000 
,common ..../ 815 0..9 0 0 
Yorkshire best........]10 0 0.13 0 0 3 5 0..04 0 
Common . 817 6..10 0 0 000.00 
Cleveland— 
Angle and bulb ..| 8 5 0.. 810 0 .| 8100.9 5 0 
Boiler plates 10 5 0..1010 0 950.0 0 0 
0..11 5 0 700.8% 0 0 
95 0..910 0 30-0 0..55 0 0 
0..11 0 0 -|17 0 0.2 0 0 
Ship plaies ......] 9 5 0.910 0 -}1910 0..0 0 0 
Cleveland, common 8 0 0..810 0 230 0..8 0 0 
Best 810 0..9 0 0 #15 0..0 080 
915 0..10 0 0 000.0080 
626.5650 
./93 0 0..95 0 0 
0 0..13 0 0 % 0 0.94 0 + 
Cleveland .. 0 0..1110 0 4% 0 0..95 0 0 
1 0 0..1L10 0 9 0 0..%6 0 0 
0 0..1910 0 8 0 0..% 0 O 
10 0..13 0 0 810 0.8 0 0 
0..1210 0 
0 0..10 5 0 
0.000 170.1nN 0 
0..1710 0 000.004 
0.1200 16 6.1 0 
000.000 
0..3 50 
6.000 
0.300 17 6.110 0 
0..217 6 116 0..1ils 0 
se 6..214 0 115 0..11» 0 
w 0.000 -$~220.00%4 
Pig in Wales—No.1..| 5 0 0..610 0 0 07%..0 wrt 
Pig in Scotland— Zine, sheet, perton ..../%9 10 0..31 0 V0 
NO.] wessseseeeee| 313 6.. 0 0 O|] Sulphate in Glasgow ../12 0 0..14 0 0 
NOB cescceceeeee| FIL 6.0 0 0 
PRICES CURRENT OF TIMBER. 
1875. 1874, 1875. | 1874. 
Per Load. £n£5.\/£4 68, 6. Per Load. e240) 28 £4 
seeeeseeceeeeeAh 10 13 10/19 0 14 10|/ Canada, Spruce,ist..10 0123 0/18 0 15 10 
- 310 610; 310 610 Do, 9nd...... 81010 0} 101011 ¥ 
-4 0 610) 4 0 630 Do, Srd...++. 81010 0/1010 11 Ww 
+310 40/45 © + 8 0 $10/10 oll + 
7080/8 0 0 +18 01610/141017 0 
-5 0 6 0} 510 0 --13.1015 0/13 1015 
-510 6 O| 710 0 sees -- 810 13 10} 10 lo 4 1" 
+510 601/70 0|| Memel and Dantsic®0 0 0 0} O Qu uv 
508 0' 55 0 burg, -@ O00 0;0@0 
+ 3 0 510) 830 610 O09 000/000: 
+ 2 5 215) 215 5 --09 000} 000% 
-310 45)40 5 13 014 0)18 O14 0 
2 5 215; 310 5 «9 @1220/1L1015 - 
15 6 0) 415 615 - -7 0 9 0] 91010 w 
lo 6 0, 410 6 0 ina d ad] ad. au 
© 610, 6 0 610 +14 617 6)14 615 5 
000/00 0 «13 614 6/18 614 G 
012 0 9 0128 0 --12 615 0/12 613 0 
0o70'80 0 4046/8024. 
09 0/10 oll 0 +75 080 0/95 Olwo 
St. 9in. +020 OF 0/95 096 0 
2 02 0:93 OF 0 crown pipe $30 0 250 v | 280 0 300 0 
Qod ........18 015 0 15 01710 Brack ..+++-180 0 9000/2300 20 0 
Brdee.s seeee 9 O1L 0131016 0 
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THE SHIPTON ACCIDENT. 

Arter a carefully-considered and painstaking inquiry, 
Colonel Yolland has pre an elaborate report—issued 
on Tuesday—on the Shipton accident. With the general 
— of that accident our readers are no doubt 

‘amiliar, and it will suffice to say that by the breakage of 
a tire on the Great Western Railway, near Shipton, on 
Christmas-eve, 1874, no fewer than thirty-four persons 
were killed, and sixty-nine injured, more or less seriously. 
Colonel Yolland devotes a good deal of space to describing 
minutely the composition of the train and the precise 
circumstances of the accident. Into these details it is not 
necessary for us to enter. The interest of the inquiry 
turns on two or three questions, and to these we shall con- 
fine our attention; the first is the construction of the 
wheel the tire of which gave way; the second is the 
value of continuous brakes and a communication between 

8, passengers, and drivers; a point of somewhat 
minor importance is the effect which was produced 
by the application of the brakes to the tenders. What 
Colonel Yolland has said on each of those points will be 
seen as we proceed. 

Colonel Yolland describes the wheel which gave way: 

“The tire which broke on this occasion was manufactured by 
the Lowmoor Iron Company. It was supplied in 1865, and 
originally it was 2}in. thick about the centre or tread, and had 
been reduced to ljin. by wear whilst running, and by having been 
once turned up in the lathe. It was a welded tire, and put on 
the wheel fixed on an axle numbered 16,582 on the 23rd January, 
1868, at Worcester. It was fastened to the rim of the wheel by 
four countersunk rivets, with a small lip on the inside of the tire 
to resist the pressure of the . The rivets were fin. in 
diameter, e at the countersinking to l}in. in diameter at 
the top of the rivet, and the — of the part which tapers is 
about I4in. when first put in. e rivets were secured on the 
inside a head clenched or riveted over while the rivet was 
hot. See Figs. 1, 2, and 4. These rivets were placed in alternate 
segments of the 3ft. 6in. iron wheel formed of a cast iron boss, with 
eight iron bars bent into a form nearly resembling a triangle, each 
bar forming a half of two spokes and part of the rim between the 
spokes, and welded together at the rim. Three out of the four 
rivets broke, the fourth was found sound in the large piece of tire. 
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FULL SIZE SECTION 
SHOWING FASTENING 


This wheel is supposed, from the wear and tear, to have run 
about 40,000 miles, but the company do not keep a record of the 
miles run by their carriage wheels. They do not, however, allow 
them to continue running when the thickness is reduced to 7 of an 
inch, and frequently reject them when worn down to ifie in 
thickness. The tire broke into two pieces, respectively 3ft. Ojin. 
and 8ft. O}in. in length. One fracture was through the solid 
and the other supposed to be through the weld; and there 
is nothing on the tire or on the wheel to indicate whether 
it was on a leading or a trailing pair of wheels, but from 
the marks on the permanent way and the evidence of the 
witnesses there is little doubt that it was on the leading pair of 
wheels. It would, probably, have been very much better for the 
unfortunate J sone a if it had been on the trailing pair of wheels. 
The iron is described as being of the usual quality of Lowmoor 
iron, and one of the fractures, that next the letter R, in the word 
Lowmoor stam on it, is stated to have taken place partly 
through the weld and partly through the solid, but the witnesses 
differed as to whether there was or was not a slight flaw just 
inside the line of the flange, which flaw ran longitudinally and not 
transversely across the tire. There is apparently a slight flaw at this 
part, but which did not in the opinion of all the witnesses extend 
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# FULL SIZE SECTION OF BROKEN TY2E ? q 


been improved by Mr. Armstrong, and it is now exten- 
sively used by the Great Western Company. The tire 
which gave way at —— was put on in 1868, that is to 
say, seven years after the company had virtually promised 
to abandon the use of rivets for securing tires. Colonel 
Yolland writes :— 

‘This retrograde step, as regards providing for the safety of the 
public, in reverting to the use of riveted fastenings for tires, 
instead of continuing to use other kinds of tire fastenings, is now 
defended by the Great Western Railway Company on the ground 
(1) That they had in 1863 amalgamated with the West Midland 
and South Wales Railway companies, and the West Midland had 
a considerable amount o i rolling stock of a different type 
from their own; with the Vale of Neath Railway Company in 
1865, and with the Llanelly Railway and Dock, and the Llynvi 
and Ogmore in 1873, which stock it was stated was only suitable for 
tires to be fastened on to iron wheels by means of rivets ; (2) That 
other railway companies were still running numbers of wheels 
having the tires fastened to the wheels by rivets; and, (3) That 
they become aware of defects in Gibson’s process, which 
showed that with the wheel, as then constructed, it could 
not be altogether depended on, and that at that time 
they were not satisfied with the security afforded by Man- 
sell’s tire fasteni for wooden wheels; and they now allege 
that there were faults of construction in Mansell’s renewed patent 
of 1862. In this latter contention they are supported by Mr. 
Mansell himself, who stated that there had not then (1865) been 
sufficient trial of his wooden wheels under the patent of 1862 to 
justify the company in ordering them. It does not, however, appear 
whether or not Mr. Mansell was of the same opinion when the 
London and North-Western Company decided in 1861—four years 
previous to this tire being ordered—to begin largely to make use 
of these wooden wheels, and had taken no Bey od 3600 wheels 
up to the end of 1865, It may further be remarked that it is 
not known that any instance whatever has been recorded of 
any tire fastened on atwheel by means of Mansell’s process having, 
when it fractured, left the als and that, with regard to the 
defects in the want of support to the edges of the tire, inside and 
out, and the weakness on the flange side when the tire has worn 
thin, by the position and shape of the continuous rings and clips 
on nde 4 side, which are the objeetions alleged to the patent of 
1862, no instance has been traced in which such defects have led 
to an accident ; and no case has been established of the breaking 
off of a portion of a tire on the outside, in a longitudinal direction, 
and the consequent narrowing of the breadth of the tire having 
caused any vehicle to drop off the rails, in running through points 
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and crossings. The Londonand North Western Railway Company 
began to make use of Mansell’s wooden wheels, in consequence of 
several failures having taken place early in 1861, among 100 pairs 
of wheels with tires fastened on by Gibson’s process, the number 
of wooden wheels on the London and North-Western Railway, up 
to the 5th inst., being no less than 19,476, according to the returns. 
It was also stated on the part of the Great Western Railway Com- 
pany that the construction of the central part of Mansell’s wooden 
wheels, adjacent to the boss, was found defective, an accident having 
occurredon the Windsorbranch, on November 9th, 1871, which might 
have been a serious one; and a number of other instances have 
also come to their knowledge in which these wheels have failed or 
“hee way at the boss or centres. But this accident in 1871 could 
ave had ee do with the decision which was arrived at in 
1865, six years before, to revert to the use of rivets for securing 
tires on carriage wheels, or to the placing of this tire on an iron 
wneel in 1868, and then fastening it on to the rim of the wheel by 
four rivets. It might have been secured by Mansell’s process of 1866. 
But these defects, whether little or great, do not seem to be 
pertinent to the question whether the company acted properly in 
reverting again to the use of rivets in 1865, for rightly or wrongly, 
and rightl as the company then thought, and as may now be 








to the surface of the tire, so as to be susceptible of detection by 
any external examination.” 

A large portion of the report is taken up by a dis- 
quisition on the way in which the traffic was conducted, 
and this is followed by what is, in some sense, to be looked 
upon as a justification of the course taken by officers of the 
Board of Trade in recommending the adoption of some 
method of securing tires which would preclude the pos- 
sibility of the tire coming off a wheel if it broke. If 
some of the witnesses called on the part of the Great 
Western Railway are to be credited, then it would appear 
that there is, after all, no system of fixing tires in exist- 
ence better than that of boring holes in the tire and wheel 
rim, and securing the former to the latter with bolts or 
rivets. Colonel Yolland supplies statistics, however, which 
go far to prove, if they do not demonstrate with absolute 
certainty, that this system of fixing tires is really the worst 
that could possibly be adopted. His reply to the argu- 
ments of the Great Western Railway is ale and pertinent. 
It a that in 1861 an accident occurred at Twyford 
by the fracture of a tire, and the company then announced 
that they were about to adopt a system of fastening which 
dispensed with the use of nuts or bolts. This system— 
Gibson’s— we have already illustrated in our impression 
for January 8th. The details of this arrangement have 





, they had selected and had begun to use Gibson’s process 
for fastening tires on iron wheels so early as 1855, and had, as 
already shown by an extract from a report to the Board of Trade, 
which was not contradicted, made great progress in placing their 
rolling stock on what they considered an improved footing, as re- 
gards the safety of the public in 1861, and had determined to give 
up the use of rivets. 

We confess we are unable to see, in the face of these and 
similar facts and arguments, how the company can justify 
the use of a system which they had already virtually con- 
demned. The only argument in their favour is that the 
wheel skeleton was as as new; that no other system 
of fastening a tire upon it could be adopted; that thou- 
sands of riveted tires are in daily use; and that unless 
rivets were adopted the skeleton of the wheel would be 
useless, and not it alone, but hundreds of others. There is 
of course force in this argument; but the difficulty in 
dealing with it lies in not knowing where to draw the line. 
Practically, wheel skeletons last for ever, and if all the old 
wheels are to be kept in use and fitted with new tires as 
these last wear out, then the system of riveting tires will be 
dragged out for years to come, and we shall always be liable 
to accidents similar in character to that at Shipton. This is a 
very grave 2 pee gr eng eee: ee dpecmen The best 
course, oy bly, would be for railway companies to fix a 
reasons 


le period within which it may be assumed that a 





wheel has paid for itself, and then invariably to reject it, 
unless it is of such a construction that an improved method 
of fixing a tire can be adopted. This policy would at once 
condemn a very large number of wheels—so large a num- 
ber, indeed, on most of our older lines at all events, that 
few wheels would be re-tired on the defective system. A 
large outlay would be entailed for the purchase of new 
wheels, but the property of a railway company would be 
placed on a sounder basis, because comparative immunity 
would be secured from expensive accidents. 

The more important conclusions at which Colonel Yol- 
land has arrived may be thus summed up :—If the train 
had been fitted with continuous brakes throughout the 
whole length of about 150 yards, which brakes could have 
been put on by the driver merely turning a handle and 
opening a valve, as in the Westinghouse and Smith’s 
vacuum brake, or pulling a cord as in Clark’s brake, much 
more simple operations than the reversal of an engine, 
there is no reason whatever why the train should not have 
been brought to rest without any casualty. Repeated 
experiments with continuous brakes have shown in what 
distance a train may be pulled up, and Colonel Yolland 
has no hesitation whatever in saying that if this train had 
been fitted with continuous brakes throughout, whether 
worked from the engine or the guard’s van at the tail of 
the train, and Mr. Lewis or others had had the means of 
communicating with either driver or guard when he felt 
the first blow, and those brakes had been then applied, the 
whole train might have been stopped long before it reached 
theriver bridge,and the catastrophe been altogetheravoided. 
In the absence of rules and instructions for the proper 
guidance of the company’s officers and servants on the 
particular points which are prominent in this accident, 
Colonel Yolland does not consider that they are to 
blamed, although the great loss of life and the a“ 
number of persons injured, are, in his opinion, to be 
attributed principally to the well-meant, though grievously 
mistaken action of the drivers of the two engines, in 
having put on the tender brakes and reversed their 
engines, instead of merely shutting off the steam; and he 
considers that this absence of rules and regulations for the 
guidance of the company’s officers and servants on the 
points referred to is a serious defect. Colonel Yolland 
holds that the train was not ‘properly made up when it 
left Oxford, with six vehicles behind the last brake van 
having a guard riding in it, and that the train was not 
mest. Be with a sufficient amount of brake power. That 
the want of an efficient means of communication between 
the passengers and the servants of the company, as 
required by the Regulation of Railways Act, 1868, 
section 22, certainly, in his opinion, contributed to the 
magnitude of the disaster, and possibly permitted it to 
occur. That one of the carriages in the train, No. 845, 
had the tires only fastened to the rim of the right leading 
wheel by rivets, a dangerous and insecure method of 
fastening which the company had commenced to do away 
with twenty years since, and had determined to give up. 
“Tt was a grave mistake to fix it on in this manner in 1868, 
and to place this pair of wheels under this passenger 
carriage in December, 1873.” 

We may state, in conclusion, that the report contains a 
number of appendices, one commencing at page 19 being 
of unusual value, as it gives accurate particulars of the 
failure of all tires which have been reported upon by the 
inspecting officers of the Board of Trade from 1847 to 
1874 inclusive. These accidents are 80 in number, and b 
them 31 passengers and 8 company’s servants were Killed, 
203 passengers and 33 servants injured more or less 
severely. To this list must now be added the 34 persons 
killed and 69 injured at Shipton—bringing up the total to 
73 killed and 305 injured by broken tires in 27 years. 
The pecuniary cost of these accidents is not stated, but it 
must have been enough to tell heavily on dividends. 








METROPOLITAN RAILWAYS. 

WHETHER any, or, if any, which portions of the important 
system of metropolitan railway communication provided by the 
Metropolitan and District companies, and popularly known as the 
“underground line,” are fairly entitled to the designation of 
“the daylight route,” are questions scarcely worth discussion ; 
daylight or dark, the lines taken together are a great public con- 
venience, and a practical question in connection with them—by 
no means a new one—presses for consideration. “Is it possible 
to increase materially the amount of public accommodation pro- 
vided by the Metropolitan and District lines?’ To this question 
there seems to be a ready and satisfactory answer, both as regards 
the result to be attained and the means to be employed for its 
accomplishment. There can be no doubt that the number of 
persons carried upon both lines would be very largely increased 
by a working junction at their eastern ends, that is, between the 
proposed extension of the Metropolitan to Aldgate and the 
District line at the Mansion-house station. An Act for the con- 
struction of this loop was obtained in the last session of Parlia- 
ment, and active measures are in progress with a view to the 
realisation of the project. The large amount of public accom- 
modation provided by the “circuit,” incomplete although it is 
as yet, is sufficiently manifest from the almost fabulous number 
of passengers carried. These may be taken, according to the 
reports of the two companies, at, in round numbers, seventy 
millions of persons per annum, including the journeys of season- 
ticket holders computed in the ordinary way. It is difficult to 
conceive of the relief that this must be to the crowded traffic of 
the streets, and quite impossible to imagine what the state of the 
streets would be without such relief. To realise adequately 
what a million is, is confessedly beyond'the mental grasp of most 
people, but some idea of the effect on street traffic may be formed 
by breaking up the number. The seventy millions per annum 
gives an average of about 191,000 one day with 
another, all the yearround. Toconvey this number of —- 
by omnibus, and seating the whole of them at once, would re- 
quire, with thirty passengers to each vehicle, say one omnibus 
train each way per day, with 3183 vehicles in each, that would, 
at 20ft. long for each omnibus and its horses, extend to above 
twelve miles in length. In other words, the two out and in 
omnibus trains would have together 6366 vehicles, and extend to 
a length of twenty-four miles! Argument cannot be needed to 
show that the public can never have the full advantage of which 
the circuit is capable until it is really a circuit completed ; nor 
can the property of the shareholders in the two companies attain 
to its full and proper value until the lines are joined. We are 
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more concerned herein, however, with the public convenience 
than with the value of the shares; at the same time, increased 
convenience, facilities, and accommodation must result in 
increased traffic and enhanced value of the property of the 
companies, 

The traftic experiences of the companies demonstrate, in- 
ferentially, that the earnings of their lines would be increased by 
the proposed junction. At present, on the District line the 
earnings per mile are at the lowest point for the first mile, from 
the Mansion-house station, and constantly increase as the trains 
proceed westward. So it would be doubtless with a Metropolitan 
terminus at Aldgate. The completion of the line would create 
at once a large interchange traffic between the Metropolitan and 
the District lines in the east, as there is now at the western 
portions of the united lines. In addition, the short piece of new 
line—about a mile in all—would pass through and skirt rich 
gathering grounds for traffic ; amongst the first, London Bridge, 
Eastcheap, the end of Gracechurch-street, Fenchurch-street, 
Philpot-lane, Rood-lane, Mincing-lane, Mark-lane, Leadenhall- 
street, and Aldgate, upon which the enormous population of 
the east of London would concentrate, and have access to the 
completed circuit, and by it to King’s Cross, St. Paneras, and 
Paddington stations on the one hand, with Cannon-street, Charing 
Cross, and Victoria stations on the other, and to all the inter- 
vening stations on the lines of the two companies, and an 
alternative route to Kensington, Hammersmith, and the west. 

Palpably, a large saving and greatly-increased punctuality and 
acceleration in working would result from the completion of the cir- 
cuit. In so far as service of the stations on the circuit is concerned, 
time-tables would become a superfluity. The service would be 
simply a continuous rapid succession of trains, regulated by the 
block signals, that are for the greater part of the course placed 
at half-distance between stations, which ix quite sufficient for 
safety if the signals are worked as they ought to be—a condi- 
tion, it may be remarked, essential to safety irrespective of the 
distances between blocking stations. The present waste of 
steam and its discomforts, and the shunting, with incidental 
delays, at the present termini, would be effectually prevented by 
continuous through service. 

Touching the engineering works on the line, it would be mis- 
leading to say that they will be few or slight; but it would be 
equally fallacious to say they will be either as numerous or 
onerous as those that have been successfully surmounted in 
constructing the other parts of the circuit. Gas and water 
mains and supply pipes are troublesome, but more tractable than 
sewers, and as the Ranelagh, King’s Scholars’ Pond, and other 
sewers in the west required skill and courage in their treatment, 
so will Walbrook and a few minor sewers in the east, that, not- 
withstanding the popular belief that their contents are carried 
down by the main intercepting low-level sewer to Barking, dis- 
charge direct into the Thames. The Walbrook sewer will, we 
helieve, be depressed to a lower level, at which it will be the 
lowest point on the works, and hence ayailable for thoroughly 
draining the line. 

In constructing the line, the position of the Mansion-house 
station will be altered slightly by bringing the through lines 
more to the north, that is, towards Queen  Victoria-street, 
the exit and entrance will, however, remain unaltered. 
From thence the line will proceed under Cannon-street to the end 
of Eastcheap, from which a new street 60ft. wide will be formed, 
that will take an angular direction to a point in Fenchurch-street 
at the end of Mincing-lane. Fenchurch-street will be widened in 
certain places to Aldgate, where the completion line will join the 
Metropolitan Extension to Aldgate. The steepest gradient will 
he 1 in 190, and the most severe curve on a radius of 10 chains, 
that will oceur near the Mansion-house station, At the junction 

t Aldgate a radius of 12 chains is obtained, 

The project has the cordial support of the Metropolitan Board 
of Works and the Corporation of the City of London, and these 
two important bodies have voted, tovether, a sum of £500,000 in 
consideration of the proposed street improvements. 

The new stations on the completed circuit will be an inter- 
change station with the South-Eastern in Cannon-street, a second 
at the end of Kastecheap, and the third at Aldgate. Messrs. 
Brunlees and MeKerrow are engineers of the line. 





TODD'S SELF-PROPELLING TRAMWAY CAR. 

THis car is constructed on what is known as the hot-water 
pr inciple, which simply consists of storing in a receiver on the 
carriage to be moved a quantity of water, which, being raised to 
a high temperature at the beginning of each run, then gives off 
sufficient steam to propel the car the few miles which form the 
usual length of a tramway journey. 

This plan of working short railway lines was first propoxed in 
London many years ago for working the Metropolitan Railway, 
but was abandoned apparently through fear of innovation. In 
1864 we published an elaborate examination into the fitness for 
this purpose of the system, concluding with the remark that 
“the general system of working with steam disengaged trom hot 
water contains no difficulty, whether of plan or management, 
which a reasonable amount of skill and some degree of experience 
will not be fully capable of removing.” Within the last few 
years a number of detached engines have been made on this 
principle in the States, where the lines are mostly straight and 
level. But even were separate engines otherwise unobjectionable 
in a street, still they would be in many cases useless here, as 
experiments with detached engines on the more hilly and slip- 
pery tramway lines of Britain have conclusively proved that 
separate engines of any permissible weight have not sufficient 
adhesion either to draw or control a loaded car, except on almost 
level lines; and this fact having been established, it compels 
the use on many, if not most, of our lines of a combined engine 
and car, in which the entire weight moved can be utilised for 
adhesion, and it seems that the hot-water principle offers a 
much more satisfactory means of making such a combination 
than does that with an ordinary steam boiler and furnace, or 
with compressed air or other plans. 

The hot-water combined car then shown in the engraving, 
and styled the “Harmless,” is constructed thus :—There is a 
main lower frame 22ft. 6in. long over the buffers, 7ft. wide over 
all, and 3ft. high from the rail to the top; and on this frame is 
placed the 14ft. body of an ordinary car. In the centre of the 
frame are two receivers, each containing 30 cubic feet of water. 
Below the buffer beams are screw couplings and stop valves with 
perforated pipes running right through the receivers. The 
wheels are 24in. diameter, placed 4ft. 6in. centres. Cylinders 
Yin. diameter and 8in. stroke, surrounded with large jackets open 
to the water of the receivers. At each end of the car, outside 
the dash plate, is placed a brake handle, and on either side of 
this a regulator and reversing handle, all arranged as shown. 
These latter handles fit into spring sockets, so as to be changed 
from one end to the other, principally to prevent any one from 
behind moving the car. There are four sand boxes, with handles 
brought to the foot-boards, There are two exhaust pipes, the 


end of each projecting slightly upwards from the edges of the 
curtains over the foot-boards, and by a cock the waste steam is 





turned into whichever pipe happens for the time to be at the 
following end of the car. All the working motion is quite pro- 
tected from dirt by light boxes which have hinged doors at the 
sides. 

Let us now look at the power and capabilities of such a car, 
supposing its receivers filled with 60 cubic feet of water heated 
to a pressure of 2001b. above the atmosphere, and its weight, 
loaded with 30 cwt. of passengers, to be 64 tons. If, then, we 
allow the steam in the receivers to blow off until it becomes 
reduced to the pressure of the atmosphere, the amount of water 
evaporated will be about 20 per cent. of the entire contents. 
But, again, if we allow it to blow off down to a pressure of only | 
30 lb. (thus making the extremes of the working pressures 215 |b. 
and 451b. absolute), it will then evaporate only about 12 per 
cent. of the total quantity of water ; but, to be on the safe side, 
Mr. Todd assumes that the hot-water engine, working between the 


above pressures, will evaporate 10 per cent.of the contents of the | 


receivers, which will be near enough to the truth. Then, as the re- 
ceivers contain 60 cubic feet, they will, in descending to a pressure 
of 30 Ib., have an evaporation of 6 cubic feet, which, at 2 indicated 
horse-power per cubic foot per hour (equal to about 301b. per 
indicated horse-power per hour) will equal 12 indicated horse- 
power continuously for an hour, which isan ample supply of power. 
For supposing it without pressure, seven or eight ordinary tram- 
way horses could easily draw the Harmless, weighing 64 tons, on 
any straight line, and 12 indicated horse-power, or, say, 10 
effective horse-power, must be much greater than the power 
exerted by eight of the poor animals that work our street cars. 
Again, it must be recollected that 10 horse-power can never be 
required for a whole hour together, for of course, if a line is 
uphill one way it must be downhill on the return journey ; and 
so during the last half of the hour the power required on many 
hilly lines is less than nil, as the brakes must be used all the way 
down, while still the eight horses would be sufficient to draw the 
Harmless up. And on all hilly roads the stationary charging 
boilers should be placed at the lowest end of the line, so that the 
cars may meet the inclines with the heaviest pressures, and they 
might even expend three-fourths of their total power in the out- 
ward run, as the remaining fourth will still be more than sufti- 
cient to bring them back. For instance, the Harmless on its 
outward uphill Journey might evaporate 4) cubic feet of water 

in the first half-hour, and thus give off power equal to the rate of 
18 indicated horse-power per hour, and still for the return down- 

hill journey be able to evaporate 14 cubic feet of water in the 
remaining half-hour, equal to the rate of 3 indicated horse-power 
per hour, the total evaporation for the hour being still 6 cubic 
feet as before. The cylinders with hot water jackets should also be 
more economical than those of ordinary locomotive engines, for 
during a considerable part of the journey their linings will be 
about 100 deg. hotter than the working pressure which the small 
opening of the valve allows within them, so that there will 
be almost no condensation of the entering steam, which is the 
great cause of loss in all engines, and both on account of enabling 
the car to give out the greatest amount of power, and also to 
enable it to show but little waste steam, it is very essential in a 
hot-water engine to have the cylinders thus kept hotter than the 
working pressure, by imbedding them in the receivers. It may 
also be stated that in actual practice hot-water engines, having 
only 50 cubic feet of water, have conveyed 74 tons a distance of 
seven miles, the starting and terminal pfessures being respec- 
tively 180 1b, and 501b. If, then, we allow for the less weight of 
the Harmless, for its economical cylinders, and for its starting 
pressure of 2001]b., we find that it will run no less a distance 
than about forty miles on approximately level lines. But on the 
inclines for which this car is designed its power will become 
exhausted in the usual distance of a few miles, the actual cis- 
tance for any given road being easily deducted on the requisite 
data being given. As regards loss of pressure by radiation, it 
may be stated that with properly covered receivers this will be so 
little during a journey as to be almost inappreciable, as in experi- 
menting it has been found that the loss of a fireless receiver from 
radiation does not exceed 51b. of pressure per hour. It must 
also be recollected that a receiver without any furnace or tubes 
through it will retain its heat longer than an ordinary locomo- 
tive boiler, through which a current of cold air rushes whenever 
the fire is put out ; for its thin brass tubes, which are so eflective 
as heating surface when the fire is burning, become just as effee- 
tive as cooling surface whenever it is extinguished. 

Mr. Todd points out that the Harmless is absolutely safe from 

explosion, for the simple reason that the pressure is continually 
decreasing as the car advances, it being literally impossible for 
the pressure to rise while at work, or to be other than less than 
the starting pressure which it safely bore but half an hour ago. 
The wheel base of 4ft. Gin. will work safely round ordinary street 
curves, and the success of this depends grevtly on making the 
wheels with the peculiar V shape of flanges to which all car 
wheels wear in time, and also upon the small wheels, which bind 
less in a grooved rail than those of larger diameter. The base 
may seem short, but it is in reality ample to insure stability, for 
ordinary cars with a 6ft. base when loaded inside and out have a 
centre of gravity about 54in. high, while the Harmless, similarly 
leaded, has a centre of gravity only 36in. high, and so is more 
stable than an ordinary horse car. It has the ordinary hand 
brakes, but the point which renders it far safer from running 
away than any horse car ix the facility of at once arresting the 
motion of the wheels by the reversing gear, or even of running 
down inclines in back gear without injuring the cylinders, as the 
exhaust does not terminate amongst dry hot gases. It is also 
more simple than an ordinary locomotive, as in it a furnace, fire- 
bars, ashpan, bunker, tubes, funnel, pump, injector, feed pipes, 
tank, safety valves, glass gauges, and a pressure gauge, which are 
some of the most trouble-giving parts of an ordinary locomotive, 
are simply neither used nor required. It is silent, because there 
is no contrivance about it to cause noise ; and smokeless, because 
there is no fire. It is not free from the appearance of steam, 
but what does escape does so in silence at the rear of the car, 
and will only be much seen in damp weather, as the small 
amount of waste steam from the dry hot cylinders will usually 
be but slightly visible. Heat is prevented from rising into the 
car as the receivers are perfectly insulated, having a double 
lagging and a 38in. clear open air space between them and the 
floor, through which a constant draught passes as the car runs. 
In general appearance the Harmless is precisely similar to ordi- 
nary horse-drawn cars, being double-ended and open throughout, 
the only point of difference being that it is a single step higher. 

The charging apparatus for these cars consists of a hattery of 
boilers, erected, if possible, at the end of the line most in the 
country, and which must contain a large quantity of water, so as 
not to lose much pressure while charging a car. These work at 
2251b. pressure, and from them steam-pipes pass into the 
charging shed, where they terminate in the centre of each line 
of rails with the flexible arrangement of pipes and couplings 
shown in the engravings. Then to start in the morning—the 
cars being all about three-parts full of cold water from the pre- 
vious evening—as each one’s time of starting arrives it is run up 
to the steam-cock, and in a few minutes enough steam from the 
main boilers condenses in the receivers to give a pressure of 


2001b., when the car is disconnected and proceeds to work. 
And during the entire day, as each car's journey is completed, it 
returns again and again into the shed for a few minutes at a 
time, and has its store of hot water replenished for another run; 
and each time while the charger is at work the driver changes 
his handles from one end of the car to the other. An oiler 
lubricates all working parts, a boy fills up the sand-boxes, and 
the inspector glances round to see that all is in order before 
giving the signal to go on. Through the main boilers being 
| placed in the outskirts of a town, neither smoke nor fumes are 
| made in the town; and by the boiler being done away with, and 
by the engines being inspected in the shed each run, skilled 
Bex mee rs are not required to work the cars, but the present 
| 0% drivers can easily manage the new machines after a day's 
tria 

Mr. Todd adds that the great cheapness, convenience, and 
safety of this plan of working street cars is clear on consi- 
dering the subject, and the chief points of the system may be 
summed up thus :—Each car is literally inexplodible ; only 
requires a single unskilled man to drive it ; makes neither noise, 
smoke, nor fumes in the town ; can round any street curve ; can 
work on any street incline ; can be stopped very quickly ; has 
its power generated from cheap slack coal ; is open from end to 
end, and runs either way ; is the same length and appearance as 
a horse car ; admits of the present car bodies being utilised ; and 
the cost of manufac turing it is small. 








LEGISLATION. 

LAW. 

(Concluded from paye 224.) 
Section 3. 

When at the preliminary survey of a boiler that is to be tested 
no objection is taken, then the actual test is to be conducted in 
the following manner :—The mean diameter of the valve seat of 
one of the safety valves on the boiler must be accurately 
measured, and the area of the circle calculated in square inches. 
Then must be determined the pressure in pounds which will fall 
on this area, in accordance with the highest steam tension 
intended to be used. If from this calculated pressure be deducted 
the natural weight of the valve, the remainder will be the actual 
weight with which the valve must be loaded, so that the total 
pressure on the valve seat shall be equal to the effective steam 
tension to be used as stated in the memorial. In this way is 
obtained the actual loading of the valve to be adopted in working 
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the boiler. When the highest effective steam tension with which 
the boiler is to be worked amounts to two or less than two 
atmospheres, this weight must be multiplied by two, the weight 
of the valve deducted therefrom, and the remainder, in’ this 
case, Will be the weight with which the valve during the test 
will have to be directly loaded. When, however, the highest 
effective steam tension with which the boiler is intended to be 
worked amounts to more than two atmospheres, then this 
pressure will be increased by one-half plus one atmosphere 
= 12°75 Vienna pounds per square inch, from which, in like 
manner, the weight of valve must be deducted, and the result in 
this second case is that weight with which the valve must be 
directly loaded during the boiler test. 

Section 4. 


if the load on the valve do not work directly, but by means of 


|a lever, it must first be calculated in the above manner, and 


then reduced by the laws of motions to what it should be on 
the extreme point of the lever. The natural weight of the 
lever, Which must be taken into account in this calculation, will 
be obtained in the surest and most simple manner when one 
ascertains what pressure the lever, with a light and movable 
fulcrum, and placed horizontally, exerts with the extreme point 
which serves as the point of suspension for the load on a pair of 
scales, This natural weight, ascertained in Vienna pounds, 
must be deducted from the load which was calculated for the 
mathematical lever. If, for instance, the safety-valve in question 
has a mean diameter of 4in. and 21b. natural weight, and the 
boiler to be tested is intended to be worked with a maximum 
tension of three atmospheres above the mean atmospheric 
pressure, “4c, steam of three atmospheres effective tension, 
we obtain the following calculation for the safety-valve :-— 
(F =} A D*), = } x 3°14 x 16 = 12°56 square inches. Since 
the boiler in working order must resist per square inch a pressure 
of 3 x 12°75= 38} ‘Tb. above the atmosphere, it follows that the 
safety-valve must be loaded with a Weight, plus the external 
atmospheric pressure, of 38} 1b. x 12-56 = 480°4 Ib., less its own 
natural weight; 7.¢., 480°4 — 2°0 = 4784; in other words, it 
must be loaded with 478°41b. when in full working order. But 
because the boiler during the test must be submitted to a pres- 
sure once and a-half times the effective tension plus one atmo- 
sphere—i.c., to five and a-half atmospheres pressure—it follows 

that we obtain a load of 480°4 + 240°2 + 160°1 = 880°7 Ib.; 

from this we must deduct 2 1b. natural weight of the valve, and 
the remainder (880°7 — 2°0) 878°7 1b. is the weight with which 
the valve is to be directly loaded during the test. If, however, 


c J 


vile 


the safety-valve be not directly loaded, but by means of a lever? 
A C, with fulerum at C, on whose extremity, A, the weight, P, 
is to be hung, the load to be borne must be calculated as follows : 
—Supposing the distance of the fulcrum C from the centre of 
the valve B—i.e., from a projection of the point B on a horizontal 
line drawn through C—be 3in.; and from the extreme point of 
suspension at A, 24in.; then the lever (because C B = 3 and 


: 1; and if the 
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CA = 24, therefore CA a= 24 = 8) isas8 
CB 3 

lever had no natural weight, the load already found for the 

working tension of the boiler, viz., 478°4 lb., must be divided by 

8 to find the load which must be placed on the point of suspen- 


sion A, which is = 4 — 598 Ib. Because, however, the lever 
a ni mf weight, this must be deducted from th® 
above weight. If the lever weighed according to the abov® 
instructions, with its extremity A laid in the “acales, with its 
joint C moving easily, and A C in a horizontal line, be found to 
weigh, say, 2] 1b., this weight—being the weight of the lever 
reduced to the point of suspension A—must be deducted from 
the above weight, whereby we at once see that the weight P will 
be 59°80 — 2°75 = 57°05 |b., or, practically speaking, 57 lb. In 
the same way is to be found the weight which must be suspended 
during the test; and the direct load of 878°7 lb., as previously 
calculated, must be divided by 8, and from the quotient must 
again be deducted the reduced weight of the lever at the point 


2°75 1b. Thus, 8/87 _ 9-75=109-80 — 2°75 


= 107'05, or, practically speaking, a weight of 107 lb., with 
which the end of the lever at A is to be loaded during the test. 


does possess 


of suspension A, 





When the valve lever is kept down by a spring balance instead 








an 

















ae 











THE ENGINEER. 


241 





Apnn. 9, 1875. 








of by a weight, as in a locomotive, the weight of the same is to 
be taken into account in so far as it acts on the lever in regu- 
lating its tension. If the second safety valve possesses the same 
size and general conditions as the first, the same calculation 
applies in the loading of it. If not, the load must be calculated 
separately. : 
Section 5. 

After the valve has been loaded with the weight thus calcu- 
lated, and the second—or third, if there be one—has been either 
closed or over-weighted, and, excepting the mouth of the pipe 
from the pump, all other openings of the boiler have been closed; 
water must be pumped, by means of a force-pump, into the 
boiler, until it begins to squirt out of the loaded valve opening 
in the shape of a stream all round, and the jets form themselves 
into a ring-shaped halo of water. It must, however, be here 
remarked, that when the valve does not fit closely, or when it is 
pressed a little on one side, solitary jets of water will squirt out 
long before the requisite pressure has been obtained, and the 
valve raised. Therefore, to avoid mistakes, the above-named 
appearance of a halo of water must be waited for. If the valve 
be surrounded by a casing which would hinder one from seeing 
the halo of water jets, one must convince oneself of the exist- 
ence of the full pressure on the valve by trying to lift the lever 
a little. In many instances of this testing by pressure, a steam 
gauge can also be used, fitted with a Jin. Whitworth screw. 

Section 6. 

The test commissioner will have to see that no obstacle works 
either on the valve or on the lever, if there be one, or on the 
spring balance, which would prevent the necessary play of the 
valve. For instance, the slot of the guide bars of the lever must 
not be too short, otherwise the lever will set itself in the slot 
before it is lifted high enough. In the same way with the spring 
balance, the plate on which the scale is engraved must be cut 
out deep enough at the top to allow the dial hand sufficient play 
when the lever is lifted. 

Section 7. 

Because, according to Sect. 3, letter a, this decree orders only 
one safety-valve for a steam boiler with up to 25 square feet of 
heating surface; and because, according to Sect. 3 of the law, 
the fee for testing and examining depends on the area of heating 
surface of the boiler in question, é.¢., that area of the boiler 
which is exposed to the fire and the heated gases; the testing 
commissioner in doubtful cases must check the area of heating 
surface in the following manner :— 

(a) In an entirely simple cylindrical boiler let the diameter 
be D and the length L—both in feet—then to find the actual 
heating surface multiply double the diameter of the boiler by its 
length, #.¢., 2DL = square feet. 

(6) Supposing the boiler besides this to have a flue running 
through its length of a diameter d, then to find the heating 
surface add to the diameter of the boiler three times the 
diameter of the flue, and multiply the whole by the length of 
the boiler, or (2D + 3d) L = square feet. In case there be two 
such flues the heating surface is calculated in a similar manner 
(2D + 6d) L= square feet. 

(c) If the boiler be fitted with » boiler or heating tubes 
instead of one, the inside diameter being ¢d and the length /, to 
calculate the heating surface one must use the formula 
2DL°+ 3n.d.l. = square feet. For one boiler tube when (x = 1) 
calculate 2DL + 3d.l. = square feet; for two boiler tube 
calewlate 2DL + 6d.1. = square feet; for three boiler tube calcu- 
late 2DL + 9d.J. = square feet. 

(d) For steam boilers with partially flat sides, or any other 
form (as happens, for instance, in steamships, locomotives, or 
steam boilers with internal fire-boxes), the heating surface is to be 
calculated according to the rules of geometry. 

Section 8. 

In cases where it is doubtful if the boiler belong to the 
category in which the same are free from official inspection, as 
containing. not more than 2°7 cubic feet according to Sec. 4 of 
the decree, the boiler must be accurately gauged by vessels em- 
pleyed for the purpose. 

Section 9. 

If the test commissioner find faults and defects which render 
the test about to be made useless, or if these show signs during 
the test of such deficiencies in the boiler as permanent disten- 
tions, bulgings, or alterations of form in the boiler, a leakage of 
the same, or a flaw in any plate, he must enter any observations 
in the protocol which he has to take, of which he must, if 
desired, give a copy to the owner of the boiler; and at the same 
time he must add his opinion if the boiler in question, owing to 
these deficiencies, is entirely unfit for use, Or only if certain and 
what improvements, completions, and alterations are to be 
made, and if, after they have been carried out, it will be neces- 
sry to make a new test. ° 

With boilers whose sides have suffered a permanent alteration 
from the pressure, as is sometimes the case with the smoke 
funnels, imperfectly stiffened fire-boxes, a manometer can be used 
with advantage; because any alteration of form at its commence- 
ment makes itself apparent by the gradual retrogression of the 
dial hand. Through the immediate stoppage of the test, the 
further progress of the derangement will be prevented, and the 
repairs and strengthening of the sides rendered easier. 

The owner can only receive the certificate of the test from the 
commissioner after the complete removal of the defects, or, as 
the case may be, after a new test has taken place. 

Section 10. 

If the test, when completed, give a favourable result, the test 
commissioner must stamp the proof-mark on the safety-valve and 
lever, and he, or the official of the association, must hand to the 
owner a statement thereof, or a certificate to that effect, accord- 
ing to Sec. 1 of the law. The test commissioner has further to 
lay a copy of this certificate before the civil authorities, and, in 
addition, to keep a memorandum-book of all the boiler tests he 
has conducted. When it is required to replace a safety-valve or 
lever of a boiler which has been previously tested with one of 
exactly the same dimensions, and the same be sent with the 
boiler test certificate belonging to it to the test commissioner, he 
is authorised, when no suspicion arises, to stamp it. 

If the certificate which was officially issued be lost, the owner 
must send in a petition for a duplicate, in writing, to the compe- 
tent civil authorities. 

Section 11. 

The official test. commissioner has to conduct the tests, and in 
such order as the petitions come to him, as well as the periodical 
revisions, without remuneration. When the distance of a boiler 
from his residence or office is more than one-eighth of a German 
mile, or about 1000 yards English, he is entitled to travelling 
and other expenses, to be paid him out of the Treasury from the 
inspection fees. 


Section 12. 

The periodical revisions (Sec. 8 of the decree) are to be made 
with the necessary minuteness, nevertheless with least possible 
interference with the owner of the boiler. At that time all 
those parts of the boiler are particularly to be attended to on 








which the safety materially depends. The test commissioneT | shall in addition easily obtain a bye product, formed during the 
will have to satisfy himself as to the unchanged condition of the | treatment, which will go far towards covering our entire cost. We 
safety-valves and the lever, the authorised load, or tension of the | have in this process a most simple and economical method of ex- 


spring balance, of :the state of the feed apparatus, the water and 
steam gauges ; also when possible, what degree of wear and tear 


and weakening of the boiler has taken place, and if proper pre- ' 


caution has been used to prevent the accumulation of incrusta- 
tion, &c. 
Should the test commissioner require the assistance of a 


boiler-maker, he is permitted tu engage one, to be paid for by the | 


Treasury ; the owner of boiler does not, in this case, have to pay. 
During a revision, it is also, if possible, to be ascertained whether 
the stokers possess the requisite qualities and capabilities. 
Every revision is to be noted on the original boiler test certificate 
(Sec. 1 of the law); and the instructions necessary are also to 
be noted thereon, and a notice is to be given to the police 
authorities of any instructions that have been given and not 
obeyed. 

In case a boiler under the inspection of a private official 
be discharged by the private association, the official thereof is 
bound immediately to give notice to the competent civil 
authorities, 

Section 13. 

Concerning the observations which the Commissioner is in a 
position to make within his own district, with regard to the 
working of steam boilers, and especially the working of the 
decree in its bearing on public safety, he must make a report 
once a year, that is to say, in the first half of the month of 
January, to the civil authorities, in which (besides a general 
statement of how many boilers have been tested and revised) he 
must include the following items : 

(a) Place of erection of boiler, and statement of the branch 
of industry in which the boiler is used, especially if the same 
create steam for motive power, or to heat fluids, or buildings, 
and, in the first case, the horse-power and construction of the 
engine. 

(b) Name of the owner or user of the boiler. 

(c) Heating surface, in square feet. 

(¢) Pressure of steam in atmospheres. 

(e) Statement of any apparatus for consuming smoke, super- 
heating the water, and preventing incrustation. 

(f) A sum total of the test and revision fees received. 

THE TREATMENT OF COPPER ORES. 

Ata meeting of the Great Snowdon Mountain Copper Mining 
Company, held at the London Tavern on the 24th March, 1875, 
Mr. J. P. Wilkes, of Messrs. Wilkes Brothers, Trinity-square, 
Tower Hill, E.C., described a somewhat novel process in the treat- 
ment of copper ores. The process is a chemical one, and 
was devised by an eminent mineralogical chemist of very 
extensive and practical experience, who'was consulted by a well 
known Italian banking-house, with reference to some copper mines 
in the Alps, formerly the property of the late Count Cavour. He 
was desired, if possible, to discover some cheap method of extract 
ing the copper from the ores with which the property abounded, 
but which were so poor in copper, that he was informed that he 
could have no materials to work with but what he could find upon 
the mountain or were contained in the ores themselves, they would 
not otherwise pay for treatment. The ores were very similar to 
those of the Snowdon Mines, the bulk of which, as indeed is the 
case with by far the greater portion of the sulphuretted copper 
ores found in the United Kingdom, are too poor to be profitably 
dressed by water, owing to the extraordinary waste that accom- 
panies all water processes, and the impossibility of extracting the 
whole of the copper by that method. His investigations, which 
were patiently continued for a considerable period, resulted in the 
erection of trial works; the various steps of the process were tested 
in every way, and having been practically demonstrated to be 
correct, and commercially successful, the bankers referred to are 
now expending upwards of £10,000 in the erection of extensive 
works to carry on their operations; and the process is now 
protected by patent in the United Kingdom and the chief copper 
producing countries of the world. 

Two of the leading objects of the process are :—(1) The conver- 
sion of the copper into a state of solution; and (2) the extraction, 
or precipitation of the copper from that solution. The residues of 
the cupreous pyrites now so largely imported into England from 
Spain and other countries, and which are comparatively concen- 
trated by the elimination of the sulphur cotahoaliy contained in the 
ores, are generally chlorodised or roasted with chloride of sodium, 
(common salt) in order to render the copper they contain soluble, 
and the copper is then precipitated from the solution by means of 
iron, which is sacrificed in the process; but chloridisation as now 
performed is too imperfect and wasteful, and the precipitation of 
copper by iron is far too costly to admit of the profitable treatment 
of.low class ores by such methods. In our process, those ores which 
contain sufficient sulphur to support combustion are first employed 
to roast themselves; but as we at present consider that the bulk 
of the Snowdon ores will be better treated by the second method of our 
process, it will not be necessary to explain the particulars of the 
treatment which applies best to ores of that class. The Snowdon 
ores would be first crushed, and mixed with a small quantity of 
burnt lime, and made up into any convenient shape for stacking as 
an ordinary brick-kiln would be stacked, or built for burning; the 
mass or kiln of ore would then be burnt at a low red heat for a 
short time, which would require but little fuel to accomplish, and 
the roasted ores would then be crushed and tipped into conve- 
niently placed tanks or vats, containing, when the process is started 
for the first time, water, but which after repeated use will become 
a highly concentrated acid liquor, containing a large proportion of 
sulphuric acid, resulting from the burning of the ores with lime. 

By the roasting of the ores in this manner with lime, the whole 
of the copper they contain will become converted from its original 
form of a sulphide or et into a soluble sulphate of copper, 
a chemical combination of copper with sulphuric acid ; and for the 
information of our chemical readers we may mention that any 
small portion of copper sulphide which may have become converted 
into a simple oxide by inattention in roasting, will be easily 
dissolved out into soluble sulphate of copper in the strong acid 
liquor we have formed, as already stated, by our repeated washings 
of the various batches of roasted ore. 

We have now to extract the ed from the solution; we there- 
fore draw off the liquor into other tanks, or vats, and pass in 
sulphuretted hydrogen gas, which we can produce by another part 
of our process in any desired quantity from the materials supplied 
by the mine itself, at a most nominal cost. Upon the introduction 
of the sulphuretted hydrogen into the copper solution, the copper, 


| tracting copper, and the treatment of copper ores will henceforth 
be reduced to a mere mathematical question. 

For the treatment of the Snowdon ores under this part of the 
—— which we call, “‘The Lime Process,” we require the fol- 
owing simple plant :—Kilns for burning lime ; ley brick- 
makers’ pug-mills, and moulds, for shaping the prepared ore 
into any convenient form for roasting; a furnace and boiler 
for the production of sulphuretted hydrogen ; vats or tanks for 
precipitation ; sheds, tools, &c., and an ordinary stone breaker 

|and crushers, which are equally indispensable for the water 
process as for this. 

The commercial results of the treatment of the Snowdon class 
| of ore by the process will be best exemplified by saying that an 
ore yielding the extremely low percentage of only 2 per cent. of 
copper will, after allowing the most ample margin for mining and 
getting of, say, 10s. per ton of ore, result in a net profit of 30 per 
cent. and upwards, calculated upon the average standard of the 
copper market, while any additional richness in the ore treated 
will practically be almost all clear gain. The cost of the treatment 
of ordinary low class copper ores after mining by our process may 
be taken to average from 10s, to 15s, per ton of ore, according to 
| circumstances. 


INSTITUTION OF CIVIL ENGINEERS 
THE seventeenth ordinary meeting of the session 1874-5 was held 
| on Tuesday evening, the 23rd of March, Mr. Thos. E. Harrison, 
president, in the chair. 

The first paper read was on ‘* The Hull Docks,” by Sir William 
Wright, Assoc, Inst. C.E. There were no docks or quays in Hull 
| previous to 1774, when the present Dock Company came into ex 
| istence, not without considerable difficulties, and much opposition 
| from various bodies. So much success, however, attended the 

making of the Queen's or first dock, that within twenty years the 
| question of a second dock was mooted. The Act for it was ob 
tained in 1802, and seven years efter the Humber Dock was 
opened, This was followed by the Prince's Dock in 1822, the Rail 
way Deck in 1846, the Victoria Dock in 184%, and lastly, the 
Albert Dock, opened by the Prince of Wales in 1869. Such 
facilit‘es were thereby afforded for trade, that the tonnage of 
vessels paying dues to the company, which amounted in 1774 to 
100,491 tons, in 1873 reached more than 2,000,000, The company 
were at present engaged in further dock extension, and, by their 
liberal and enlightened management, were fostering in every 
legitimate way the prosperity of the third port of the king 
dom. 

The second paper read was on ** The Construction of the Albert 
Dock at Kingston-upon-Hull,” by Mr. John Clarke Hawkshaw, 
M.A., M. Inst. CLE. In the year 1861 the Hull Dock Company 
obtained an Act to construct a dock on the foreshore and lands ad 
joining and to the westward of the Humber Dock Basin. Further 
Acts were obtained in the years 1866 and 1867, after the works for 
thenew dock had been begun, increasing its size, and for the 
purchase of more land along the foreshore to the westward. The 
author described the site now occupied by the dock as it existed 
before the works were commenced, and also the strata under- 
lying it, as disclosed by borings and by the excavations for the dock. 
The strata consisted of a bed of peat, beneath which were two 
layers of boulder clay, separated by a bed of fine sand. The 
lower stratum of boulder clay rested on sand, beneath which was 
the chalk at a depth of about 120ft. below quay level. The dock 
was upwards of 23 acres in extent, 3350ft. long, and from 200ft. 
to 430ft. wide; the height of the quay above the bottom of the 
| dock was 35ft. 3in. The lock was 320ft. long between the sills, 
and 80ft. wide, with adepth of water of 27ft. Sin. on the sill at 
| H.W.O.8.T. The total area occupied by the dock, lock, basin and 
| quays was 76 acres, and there remained 120 acres of foreshore, 
| the property of the Dock Company, for future extensions. The 

author described the method of carrying out the works, and the 

various cofferdams and embankments constructed during their pro 
gress. The dock walls were of Bramley Fall stone throughout. 

An account was given of a *‘ blow which occurred in one of the 
| foundations, and which caused the river bank to give way, and 
| flooded part of the works. The greater portion of the paper was 

devoted to a description of the method of forming the foundations 
| for the lock, and of the difficulties which arose owing to springs. 
| The author showed that these springs had their source in the 
| lower bed of sand, and that the water from them found its way 
| through old bore-holes in the bed of clay below the foundation. 
After contending with these springs for some months, it was found 
necessary to move the sills to the westward of the site first 
selected. The springs occurred under the east sill ; during the 
whole of the time they were flowing the ground continued to sub- 
side, owing to the large quantity of sand brought up from beneath 
the lower bed of clay. As the lockpit was separated from the 
Humber on two sides by banks, and on the third by a cofferdam, 
| there wasa continual risk, while the subsidence lasted, that one 
or other of these might fail. A very slight settlement had taken 
place in the invert built onthe abandoned site for the east sill, after 
the walls were finished and backed up, but no further settlement 
had since occurred, nor had the levels appreciably altered up to 
the present time. The gates were of wrought iron, constructed by 
Messrs, Sir W. G. Armstrong and Company. 












At the meeting of this society on Tuesday, the 6th April, 1875, 
Mr, Thomas E. Harrison, the president, in the chair, it was 
announced that the council, acting under the provisions of the 
bye-laws, had transferred Mr. Frank Fitzjames, Ex. Engr., P.W.D., 
India, from the class of associate to that of member, and had 
admitted Messrs, Edward Skelton Bellasis, Robert Birkett, Mal 
colm Grant-Dalton, Federico Duboc, William Harding Brehmer 
Green, Charles Cornwallis, Burton Knapp, Henry Hare Man- 
waring, Harwood Heavisides Simpson, and Charles John Henry 
Fyler Townsend, as students of the Institution. 

The monthly ballot resulted in the election of twenty-three 
candidates, viz., Messrs. Charles Richardson, Bristol, and Thomas 
Taylor Smith, Chester-le-Street, as Members; and Messrs. Philip 
Barry, Engineer to the Cork Harbour Commissioners; John 
Bennett, London and South Western Railway; William Dugald 
Campbell, Stud. Inst. C.E., Guildford; Thomas Smerdon 
Cornish, Southwark-street; William Crabtree, Borough Sur- 
veyor of Southport; Thomas Freeman Dowden, Major R.E., 
Deputy Consulting Engineer for Railways, Bombay; Andrew 
Greig, Tayport; George Day Harrison, Engineer to the 
Staffordshire Potteries Water Works ; Charles Frederick Hart, 
Secretary of the Wilts and Gloucester and other Railway Com- 





panies; Edmund Gregory Holtham, District Engineer, +. 
Government Railways of Japan; Emile Jean Rodolphe Kern, 
Resident Engineer of the Poltava Water Works, Russia; Frederick 


having greater affinity for the sulphur, instantly combines with it | Stepney Manners, London Manager of the Broughton Copper 
and is precipitated to the bottom of the tank asa highly concen- | 


trated and pure sulphide, containing 50 per cent. and upwards of 
copper; the hydrogen unites with oxygen and forms water, and 
we liberate large quantities of sulphuric acid, and thus indirectly 
manufacture a most powerful solvent, the free use of which is of great 
benefit in ouralready simpleand economical process. The copper pre- 
cipitate, unlike the unfortunate ores containing only 4 and 6 per 
cent., commands its full = in the market, according to the 
copper standard, and may be at once either smelted, or converted 
into valuable salts of copper on the spot, or sold as it is. 

The quantity of lime required will depend upon the amount of 
sulphur which has to be absorbed from the ores ; for the Snowdon 
ores it will probably average about 5 per cent. of lime to the ton of 
ore, and our | aay hydrogen being made from the ores 
themselves, it be seen that our operations possess the elements 
of simplicity and economy, while it may be mentioned that we 





Company; Joseph Mitchell, jun., Engineer to the Worsboro’ 
Local Board ; John Arthur Owen, Stud. Inst. C.E., Trinity House ; 
Edmund Vernon Porter, Westminster; Frederic William Reeves, 
Tay Bridge Works, Fife; Frank Edward Robinson, Westminster ; 
Charles Smith, Barrow-in-Furness ; Walter Hampden Thelwall, 
Westminster, Francis John Waring, P.W.D., Ceylon; and John 
Webster, Royal Engineer Department of the War Office, as Asso- 
ciates. There are now on the books the names of 15 Honorary 
Members, 820 Members, 1441 Associates, and 319 Students, 
together 2595 of all grades. During the past quarter the changes 
have included the 2 Honorary Members, 11 Members and 77;Asso- 
ciates; the transfer of 4 Associates to the class of Members and 
the admission of 25 Students. Onthe other hand, from deaths and 
other causes there have been removed from the list 2 Honorary 
Members, 3 Members, 6 Associates, and 11 Students, showing a net 
increase of 93 in the three months, 
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HUGHES’ DIFFERENTIAL SCREW GEARING. 





























Some months ago we illustrated a very curious arrangement 
of gearing patented by Mr. Hughes, of Birmingham. We now 
illustrate the same principle appended to a drawbench. The 
driving pulley is keyed to the tubular shaft A, which has a 
movable collar B; a pin passing through the shaft C, and 
working in a slot hole in A; the bisected screw D is keyed to A, 
to permit of a to-and-fro motion; the collar E is pinned through 
A and C, to take into the recessed cam F, and is slotted like B, 
to allow of the screw lever H, closing or opening both the cam F 
and the collar B. By the action of this lever H the differential 
power is brought into action, when the lever H draws the cam F 
and collar B to the left side of the machine, it closes up the 
bisected screw D, and then revolves, acting as a single-threaded 
screw; but when the lever is turned in the opposite direction the 
cams act upon the divided screw D, which is then equal to a 
three-threaded screw. The holding jaws are attached to the 
slide I, which has a double friction roller taking into the 














bisected screw D, the cams may be changed in their position by 
means of the ‘lever K, and connecting rod L; by turning the 
lever K half way round, the slide will be brought back three 
times as quickly as it travelled up the machine; thus the revers- 
ing is effected, and different speeds of the screw, as shown in the 
drawing, can be obtained. The driving pulley always travels in 
one direction. It will be seen that a wheel driven by a differen- 
tial screw pinion may be available for giving a speed of one or 
three; thus by dividing the screw pinion into two equal parts, 
the pitch of the screw counts as one, whilst the two divisions 
count as two, making together three, thus giving a choice of one 
or three; again, by dividing the screw pinion into four equal 
parts, the pitch counts for one, the four parts added making five, 
thus a differential power of one or five. It is thus clear that 
according to this, a great variety of changes of speed can be 
effected. The plan is simple, and the prime principle on which 
it acts was fully explained in our impression for Sept. 19, 1873. 


SCHMID’S HYDRAULIC MOTOR. 


Ix our impression for April 
llth, 1873, we illustrated a 
pump, invented by Mr. Schmid, 
of Zurich, Switzerland, and 
manufactured by Messrs. Field- 
ing and Platt, of Gloucester. 
Mr. Schmid has since designed a 
little hydrostatic engine on the 
same principle, which we illus- 
trate in the annexed engraving, 
copied from one in the Scientific 
American. It is intended to 
drive sewing machines and per- 
form light work, and would 
answer admirably for driving 
washing-machines,knife-cleaners, 
coffee-mills, &c,, if placed in the 
basement story; while, with 
very little trouble, a small gut 
or silk band could be carried 
through the floor of a drawing- 
room above to drive a sewing 
machine almost invisibly. The 
apparatus consists of an oscillat- 
ing engine, placed within a 
perfectly watertight outer cas- 
ing, into which the water enters 
at one side and leaves at the 
other, as indicated by arrows. 
The oscillating engine cylinder, 
driven by the water, swings in 
bearings, as shown, suitable 
entrance and exit ports of the 
bearing permitting alternately 
the entrance and discharge of 
water from the cylinder. The 
piston rod of the cylinder is 
pivoted to acrank disc of the 
driving shaft. The power is 
transmitted to the machinery by 
a friction cone and_ belting, and 
can be arranged to run the 
same at different speeds. A 
brake device could be applied to 
produce the instant stoppage of 
the motor. The regulating air- 
chamber, shown at the top of 
the inclosing cases, secures uni- 
formity of motion under varying 
pressures. A glass front shows 
the working of the interior parts 
of the apparatus. The apparatus 
can be secured anywhere, and 
the water can be conveyed 
thereto by rubber pipes. No 
oiling is necessary, as the appa- 
ratus works entirely in water, which forms a sufficient lubricant. 
The motor js capable of making from 120 to 500 revolutions per 
minute, and we have little doubt that it will prove a popular 
household motor wherever a sufficient pressure of water is 
available. 





DUNLOP’S STEAM BOILER. 

Tue boiler illustrated by the accompanying engravings is the 
invention of Mr. Andrew Dunlop, a G w. The first is a 
sectional elevation, showing the general arrangement and con- 
struction of one modification of the invention as applied to a 
vertical boiler of small size ; and the second is a sectional elevation 
of another modification as applied to a vertical boiler of large size. 
The outer shell A of the boiler is made of the usual cylindrical 
shape, with an ordinary spherical-domed top. In the interior 
and lower central part of the shell, and below the water line, a 
cone-shaped heating chamber a is formed, with its base nearly 
coinciding with the bottom of the outer shell A, set on a suitable 
basement of brickwork, and with its apex in a line with the 
centre of the dome of the boiler, to which it may be attached by 
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vertical tie rods or stays a”. Between the cone-shaped heating 
chamber @ and the outer shell A, a triangular or ,-shaped 
annular heating chamber d is formed, completely surrounding 
the central conical chamber a, with its base in nearly the same 
horizontal plane as that of the bottom of the shell A, and the 
heating cone a, to both of which it iswelded. The central conical 
chamber is connected to the annular A-shaped chamber by flues 4, 
leading directly through the water space c, and the heated pro- 
ducts of combustion pass off by the flue and chimney Z. In 
Fig. 1 the fire-grate B is circular, and in Fig. 2 it is annular, and 
passing half or wholly round the lower part of the heating 
chamber d, in either case having charging and cleaning out 
doors D and duct C. In con&tructing steam boilers with these 
annular A-shaped heating chambers, in addition to the V-shaped 
water space ¢, an outer annular and angled water space e¢ is 
formed all round between the outer shell A and the annular 
heating chamber d, and water ducts c’ and D’ are led from the 
water space ¢ to that of e¢, or vice versd, to insure the perfect cir- 
culation of the water from one space to the other. The firing 
tunnel or mouthpiece D is led through the spaces c e and 
chamber d horizontally, as shown in Fig. 1, or it may be inclined 





downwards towards the grate surface, for the better feeding in 
of the fuel; and the fire-grate ani exit flue are so arranged in 
relation to each other that the heated products of combustion 
have to pass all round the annular heating space d, so as to give 











off the greatest amount of their heat before reaching the 
chimney Z. The annular heating space d may be formed with 
a curved annular top plate d”, and the central conical heating 
space a may be formed with a dome a’ at the top; and although 
it is preferred to use both the central conical and the annular 
angled heating chambers, a very good boiler may be formed with 
the latter only. 














The peculiar advantages claimed for these boilers by the inventor 
are that they givea large heating A-shaped surface in small compass, 
and placed in such position as to receive the greatest amount of heat 
in the most direct manner, and at the same time presenting the 
greatest amount of heated surface to the water in such a position 
that the steam as generated may rise with the greatest freedom, 
both results combining to render these boilers more economical, 
requiring less fuel, and being of a more simple and durable con- 
struction, and more easily manufactured and repaired than the 
boilers in general use. 








LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
MEN. —At the ordinary monthly meeting held on Saturday last at 
the City Terminus Hotel, and presided over by Mr. Joseph Newton, 
Mr. John Walter, M.P., Mr. Joseph D’Aquila Samuda, M.P., 
Mr. Joseph Dodds, M.P., Mr. Frederick Joseph Bramwell, C.E., 
F.R.S., and Mr. John Stewart (of the Blackwall Ironworks) were 
elected honorary members; and Messrs. William Henry Bale, 
Howard Wilkinson, James Hughes, and John Lyon were proposed 
and ‘elected as ordinary members. Votes of thanks were also 
yassed to the honorary stewards and members of the committee 
for their highly successful exertions in relation to the recent 
anniversary festival. Afterwards Mr. Thomas Scott, of the Patent 
Office Museum, explained his views in relation to the proposed 
erection of a monument over the grave of the late Sir Francis 
Pettit Smith. Much sympathy was manifested by the meeting in 
the proposal of Mr. Scott, and finally the committee was requested 
to name the sum which should be given from the funds of the 
institution in aid of the memorial. Mr. Newton warmly advocated 
the plans of Mr. Scott, and stated that he (Mr. Newton) had 
assisted thirty-seven years ago in fitting up the engines and 
machinery of the first screw steamship, the Archimedes. 
THE Cost or Rattway AccipEenTs. — The following figures, 
compiled from the official half-yearly reports, show the amount, in 
pounds, paid by some of the principal railway companies as com- 
nsation for accidents and personal injuries to passengers, and for 
ee and detentions of goods, &c., in the past year :— 











Passengers.| Goods, | Total. 
Bristol and Exeter. .. .. « « 200 742 | 1,041 
Caledonian.. .. ee ae 12,507 10,839 | 23,346 
Glasgow and South-Western 7 2,202 3,312 | 5,514 
Oe ee ee ee ee 35,326 8,321 43,647 
Great Northern.. .. «. .. «8 «- 34,382 18 648 | 53,030 
Great Wester .. sc cc co ce oe 25,000 35,220 | 60,220 
Lancashire and Yorkshire .. .. .. 33,214 3,536 | 36,750 
London, Brighton, and South Coast.. 6,862 4,955 11,817 
London, Chatham, and Dover ee 7,763 2,620 10,383 
London and North-Western... .. .. 62,026 60,076 | 122,102 
London and South-Western.. .. .. 6,804 7,034 | 13,838 
Manchester, Sheffield, and Lincoln .. 7,477 3,012 | 10,489 
DT, 6c cc «2, es se 60 6,320 17 | (6,337 
Metropolitan District .. .. .. .. 4,174 = | 4,174 
oo oe. oe, ans. cai ofa 25,347 27,618 | 52,965 
PR cc ds «e oc be. on 40,497 22,434 | 62,931 
North Staffordshire.. .. .. 0. 3,111 2,786 | 5,897 
North British (year ending July, 1874) 38,523 15,195 | 53,718 
ON Re va tne 33 1,707 | 1,740 
South-Eastern .. 1. 0. oe oe oe 3,969 4,040 8,009 
EE sc an. 66. wes tea, ae. Oe 2,475 581 | 3,056 





In addition to the actual payments for compensation, the Cale- 
donian Company also charge this account with £3534, paid by way 





of premiums to their servants for avoidance of accidents, 
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CHARGING ARRANGEMENTS 


BOILERS 22SLBS PRESEURE 





FOR HOT WATER TRAM CAR 
DESIGNED BY MR. L. TODD, C.E., LEITH. 
(For description see page 240.) 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of sur corre 
spoudents, ) 





STEEL FOR SHIPBUILDING AND BOILER-MAKING. 

S1rk,—In the version of Mr. Barnaby’s paper on “Iron and Steel 
for Shipbuilding ” given in yesterday’s ENGINEER, the author, after 
quoting from Mr. Barba’s little book, says :—‘I could not read 
these sentences without the reflection that a material which needed 
such care in its treatment would stand but a very poor chance in 
an ordinary shipyard.” Many of your readers must have mentally 
added their ‘‘ Amen” to Mr. Barnaby’s remarks. 

The slight advance in the use of steel for shipbuilding and boiler- 
making is indeed apt to ry eet surprising when we consider the 
high price both good and bad iron plates have reached and the 
saving in weight that might often be effected by using steel. It 
can only be accounted for by the treacherous nature of the material 
even in the hands of those who have made well-advised and well- 
directed attempts to use it. 

There is a general impression that all risk in using. punched 
Bessemer steel plates is removed by annealing, yet it is certain 
that the attempts to carry out this very process of annealing are 
liable to increase the amount of local disturbance in the strength 
of the iron unless much greater care is exercised than is the rule 
in shipbuilding and boiler yards. Picture a steel plate punched 
all round its edges, lying in an ordinary plate furnace at the 
required heat for annealing. How will it be drawn from the 
furnace and deposited on the cooling floor? In 90 per cent. of 
cases by means of tongs which grasp the edges easiest to get at. 
Now suppose these tongs to have been recently taken out of the 
cooling trough and still wet, or even dry and at atmospheric tem- 
perature, it is not difficult to imagine the fatal effect the cold 
grasp of the iron must have on a vital part of the red-hot plate. 

It is beyond question that the fracture of many steel plates in a 
line through the rivet holes may be traced to the treatment they 
receive in being dragged or carried to the annealing floor, and in 
many cases it might have been better to have omitted the annealing 
process altogether. There are only comparatively few boiler 
smiths who would be sufficiently wary in handling a hot punched 
steel plate to avoid the risk here pointed out. Of course when the 
danger is known it can be, as it has been, avoided by various 
simple means; but in using heavy steel plates of more than 35 tons 
per square inch quality, there will always be the danger of Jack 
running to the rescue with a pair of cold tongs when Tom and 
Dick are in difficulties with a red hot plate on its way to the 
annealing floor. 

In handling light test pieces for experiments on the tensile 
strength of steel plates, the risk just mentioned is not likely to 
appear, and it is Ijust one of those points that should be borne in 
mind in applying the results of small-scale experiments to actual 

ractice, The saving to be effected by the use of steel instead of 
iron may be more imaginary than real, as it certainly is in those 
cases where the strength of the structure is impaired by corrosion 
or wasting. For instance, if we take the strength of the two 
materials for boiler plates at 32 tons and 20 tons respectively, and 
decide upon + the breaking strength as the factor of safety for the 
new boilers working at the same pressure, and 4 the breaking 
strength as the limit to work to as the boilers wear by corrosion, 
then assuming the boiler shells of each material to corrode at the 
same rate, the iron shell would last 60 per cent. longer than that 
of steel, although they were of equal strength to begin with ; this, 
of course, is apart from other considerations of wear and tear. 

In substituting steel for iron, we must therefore not reduce the 
thickness in proportion to the increase in strength of material, 
when the durability of the structure is determined by the amount 
of reduction in its section we can allow. RoBert WILSON, 

10, St. George’s-terrace, Camp-road, Leeds, March 27th. 





MARINE ENGINES, 

Srtr,—I dare say, like a great many more readers of THE 
ENGINEER, I can’t help noticing and feeling a little interested in 
the various letters which have from time to time made their 
appearance in the columns of your issues, signed ‘“‘ W. G.” I must 
confess I am entirely at a loss to conceive what he is trying to get 
at, or what point he is attempting to enlighten us upon. 

First, I noticed he commenced by telling us what trouble he had 
experienced at sea by having safety valves with levers inclosed in 
a box ; that question he let drop as soon as he thought he had given 
us a sample of his troubles by having such an arrangement. Next 
question he goes on to discuss is the merits of a cut-off engine, as 
compared with that of a compound, which subject is handled only 
very indifferently, although a question that affords ample scope for 
discussion. In one letter I observe our friend ‘‘ W. G.” gives us a 
sort of catechetical series, principally conducted in such a tone as 
to suit his own opinion. 

Iam sure our Transatlantic friends have had very little experience 
with compound marine engines, compared to what we have had in 
this country, but I notice all their modern marine engines for sea- 
going vessels are made on the compound principle, and the only 
steamship line belonging to the United States, and running 
between Philadelphia and Liverpool, are all vessels fitted with 
compound engines ; I may also add the engines of these ships were 
copied, in fact are a duplicate, from a pair made by Messrs, J. 
Elder and Co., Glasgow, for the steamship Italy, belonging to the 
National Steamship Company of Liverpool. I observed another 
letter in THE ENGINEER, dated the 13th of February, signed 
““W.G.,” on marine engines, which I presume is still our insistent 
friend. He commences by giving ‘‘ Arques” a gentle tap over the 
knuckles, which I think he—‘‘ Arques”—very justly deserves for 
speaking so disparagingly of the trials of our merchant steamers, 
and the partiality which attended these trials. I certainly agree 
with ‘‘ W. G.” there is no trial trip like the proofs of a number of 
voyages for getting at an accurate result respecting the working of 
marine engines and boilers, But, however, I must not digress 
from my subject; what I want from our friend ‘‘ W. G.,” who 
appears to be so much in favour of the cut-off engines, are some 
examples, or the names of some seagoing vessels that have attained 
those astonishing results that he speaksof. Surely he does not mean 
to tell us that steam expanded eighteen times from an initial 
pressure of 80 lb, gives these economical results. I once thought 
**'W. G.” must be an American, but I find by his last letter he is 
a native of this side of the water, and a seagoing engineer as well. 
But whatever makes him entertain such notions I am sure I can’t 
make out. 

With respect to the working parts of our marine engines, I never 
could see that there was too much weight in them; I am sure to 
see them working in a heavy head sea, such as that which has to 
be encowutered in the winter season, crossing between Liverpool 
and New York, anyone would come to the conclusion that a little 
extra weight was in no way objectionable, especially when in 
favourable weather some of our engines attain a maximum piston 
speed equal to 580ft. per minute, and working as high as 5000 
indicated horse-power. These are some of our latest additions in 
the New York trade. I may also be allowed to say that ‘‘W. G.” 
is very much mistaken when he asserts that the cut-off engine has 
not been tried in this country to any extent for marine purposes. 
I say it has been tried on a very extensive scale, and received a 
very fair trial from those in whose hands it was placed. In fact 
better talent could not be found to make the engines a success had 
it been possible to do so. The vessel I am speaking about, the 

articulars of it are on in THE ENGINEER dated April 25th, 1873. 

n the leading article of that number very sanguine hopes were 
expressed which I amsorry have beendisappointed. The vessel I am 
alluding to is the Circassian, belonging to the Allan Line, Liverpool. 
This vessel was fitted with Spencer and a improved Corliss 
valves engines ; she has now been laying up for some time waiting 
for new cylinders to be cast; the engines are to be converted into 
compound, So this is one instance of a very extensive failure of the 
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cut-off engine as — for screw propulsion; and | don’t think | equitable spirit. It is, however, attended with the drawback of 


we shall see it tried again on so large a scale for some time to come, 
And I may remark in conclusion to ** W. G.,” [don’t see any reason 


he can have in recommending us to follow the example of the | it. 
| authorities, ‘‘any person may petition the Lord C 


Americans in designing engines and ships for sea-going. 
BRITON. 
LOCOMOTIVE SLIDE VALVES. 

Srr,—-The article in a recent issue on ‘‘ Locomotive Slide 
Valves” induces me to send you the enclosed sketch and 
particulars of a valve we are now using, and which so far has 
given excellent results, The valve is of cast iron, with strips of 
gun-metal let in as shown on sketch ; each = is fixed with six 
brass pins screwed right through, and tightened by slight hammer- 
ing on each side. Some will object to pieces and pins in valves. 
My answer is that we put in the first pair in June, 1873, in a six 
coupled goods engine, inside cylinders l6in. diameter by 24in. 
stroke ; boiler pressure 1301b. per square inch. The engine, after 
running 29,420 train miles, was taken into the works for wheel 
turning, Xc., the valves were examined, and found to be in first- 
class condition, har@y anything gone from the thickness. They 
were again put in, and the engine sent out in August, 1874, up to 
28th February, 1875; the train mileage is 45,219 miles, the steam 
chest cover has not been off since August, 1874, and we don’t expect 
it will be till the engine again requires overhauling. We have now 
six pairs of similar valves at work ; the heaviest engines to which 
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they are fitted have cylinders 17in. diameter by 24in. stroke ; when 
those engines were running with gun-metal valves, the driver 
required to ease the regulator to enable him to pull up the reversing 
handle ; with the new valves that is quite unnecessary, showing 
greatly reduced friction in working. I may state that in our 
heavy goods engines a pair of gun-metal valves are well done with 
nine months’ working ; with cast iron valves the difficulty now is 
to prevent abrasion. We have tried grooves, and holes drilled in 
many ways, in the ordinary valves, also part balanced valves, with 
one result, viz., back to the plain gun-metal valve as the best and 
least troublesome. Valves grooved as you describe were tried and 
abandoned on the railway with which I am connected fully twelve 
years ago ; such grooving can only mean reduced surface and short- 
ened lifetime. Since writing the above we have examined the 
valves of a goods engine, inside cylinder 17in. diameter by 24in. 
stroke; they were put to work June, 1874, train mileage 20,213 
miles; they are now as good as when put in, whereas gun-metal 
valves wont have required renewal. We think this the cheapest 
and best slide valve we have yet tried. Loco, 





BLEEDING IRON AT THE PUDDLING FURNACE. 

Sir,—I noticed in your correspondent’s letter from Cleveland 
that there had been a threatened strike at the Britannia Works 
upon the subject of bleeding iron. I think there are very few 
works where this is absolutely allowed, because it is known to be 
detrimental to the quality of the iron; but there are also very 
few works in Cleveland where the rule of not bleeding is rigorously 
enforced. Every now and then there is a grand dispute, and the 
men give in, for they know they will have their way in the end. 
For the first week or fortnight the gaffer is very strict, but at the 
end of that time the men begin again to bleed their iron every few 
heats, and meet the remonstrances of the gaffer by saying the iron 
is extra grey, and they cannot work it without doing so; and thus 
by degrees things return to their old condition, and the masters 
wink at it as well as the managers, until some great complaint 
about quality obliges them to make another stand, when, perhaps, 
a strike really takes place, and the works are idle for a week or so. 
The men bleed the iron because it is wet or grey, the meaning of 
which is that it contains too much silicon, which, when oxidised 
and combined with the fettling and bottom of the furnace, fills the 
furnace with a great deal of liquid cinder. This cinder covers the 
iron and so prevents the action of the flame upon it, which prolongs 
the process ; it also continues to dissolve the fettling and bottom, 
and pours in a red-hot stream out of the working hole just in 
front of the man’s body, and sometimes into his shoes. So that I, 
for one, am not at all surprised at his wishing to get rid of it by 
tapping or ‘‘ bleeding” it out of the furnace. When this is done 
the iron is deprived of all its purifying flux. The phosphorus is 
not removed for there is nothing to remove it, so the product is 
cold-short, and the iron being uncovered, is burnt by the air and 
made very ‘‘dry” or weak, But this practice is winked at by the 
masters, or the men would constantly strike on account of the 
‘*greyness” of iron which could scarcely be puddled without 
**bleeding.” Why should they not at a small cost remove this 
cause of dispute, satisfy the men, improve the quality, save fettling 
and coals, and generally effect a very great economy in manufac- 
ture, by taking the silicon out of the iron before giving it to the 
puddlers? It can be done very cheaply and anole at the blast 
urnace, as explained in your article of 30tli October last year upon 

the ‘“‘ Warner Process,” ARTHUR WARNER. 

21, Leinster-square, Bayswater, London, April 3rd, 


NEW PATENT LAW. 

S1r,—Legislation on patent law has been rendered difficult by 
the necessarily opposite interests that have to be dealt with and 
the wenn | of conciliating them, and this partly is the cause of 
the present law not having received its intended development and 
another being required to enforce its action. 

We have on one side, as is shown by the recent letters in your 
columns, the interests of the manufacturers (far the most strongly 
supported) to obtain the fruits of the inventor’s brains for nothing 
by abolishing patents; but this clearly is held not to be good polic 
for them, nor for the country at large, and cannot be tolera: 
On the other hand, we have the cry of the inventor, or would-be 
inventor, against any restriction being put on his supposed innate 
right to uninterrupted possession and enjoyment of property 
therein by way of patents. 

Many projects have been formed, and failed through an —- 
to do too much or too little, in which both sides were not equally 
benefited. The present bill of the Lord Chancellor must necessarily 
partake somewhat of this character. Thus the examining clause 
goes a great way to remove the objections to the prin and 
practice of granting patents, and seems framed in 9 fair and 
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requiring « lete sy tion to be filed at first (even this may 
be got over), and directs it to be published. But it does not stop 
here ; it enacts that upon the allowance of the application by the 
eens against 
the patent.” This is apparently no more than what can be done 
now. Under the publicity clause, however, it is considerably 
more ; at present such an opposition can only be made either by 
persons who are well aware of an attempted spoliation, and can 
thus prevent it, or it is made in the dark, and is, therefore, harm- 
less and of very rare occurrence. But the invention having been 
published, it may open the field to all who have an interest to 
remove a gompetitor and avail themselves of his invention, and it 
will be a great temptation to those who have an interest and the 
means to have a fling at any interesting incipient patent. It has been 
remarked to me that the new law will be a law for the rich and 
not for the poor, and there appears to be some ground for it under 
the cover of this liberty to opponents at the Great Seal after pub- 
lishing the specification, unless it be surrounded with proper 
restrictions. Otherwise the needy inventor would have a poor 
chance from a powerful systematic opposition, supported by 
counsel, which a rich opponent might bring to bear against him. 

On the framing of the rules depends greatly the beneficial action 
of the new law, notably in the financial direction, and the sooner 
these are made known the better. Meantime it may be said that 
many of the objections that have been recently urged against the 
bill are groundless—such, for instance, as the licensing clause, as it 
is generally supposed to be absolute and without escape. But by 
the wording of the Act it is not really intended so to be, as it 
leaves to the discretion of the Lord Chancellor to apply it or not, 
and limits its allowance to cases where the patentee has failed to 
supply the patent article, or the means of procuring it, to the 
public. The object of this clause is to prevent the shackling of 
trade by unworked patents, and their being used as a bar to pro- 
gress and of no good to any one, or in direct opposition to the 
intention of all patent laws. 

I would, however, suggest an improvement with regard to foreign 
patents in reference to clauses 1 to 30, where six months only are 
allowed between the foreign patent and the application for that in 
England. The substituting twelve months, as less time might be 
inconvenient, and lead, for many of the reasons that operate on an 
English inventor, to hardships, and I would point as a precedent 
to the (British) India and Canadian patent laws. 

4, South-street, Finsbury, E.C., April 6th. 





W. A. GILBEE, 





THE PRESERVATION OF BOILERS. 

Srr,—For the benefit of your numerous readers, and steam users 
in general, will you kindly insert this information in your valuable 
paper? About six months ago I read, in a French newspaper, that 
an engineer belonging to the Atlantic steamers had left—par oubli— 
a large piece of zinc ina boiler. On his return from a voyage he 
opened the boiler to take out the piece of zinc, and to his great 
surprise found the zinc had disappeared, and the boiler was free from 
corrosion. The engineer, to be satisfied of the action of the zinc, 
then put another piece in the boiler, and found, after a time, it 
had the same effect. 

Having some large boilers under my supervision, and most 
troublesome water to deal with, I was only too glad of the infor- 
mation, which I at once followed, to my great satisfaction, I had 
put into a 40-horse power boiler — of zinc of 20 kilogrammes, 
and after three months’ time I had the boiler opened, and had the 
nleasure of seeing that the tartar had not at all adhered to the 
ey and a little scraping was all that was required to clean it. 
At other times our boilers are so much scaled in three months that 
it takes two days, with eight hands, to chip them, which, as you 
are aware, is a great detriment to boilers, and many boilers cannot 
be chipped. 

The piece of zinc had not entirely disappeared, but was decom- 
posed, and laid in the boiler in the shape of dross. I must here 
mention that some time before the boiler was blown off I noticed 
that the water kept the lime in suspension, and began actually to 
be troublesome, for which I will have to renew the water every 
now and then, besides blowing off a little every day. I trust [ 
have not trespassed too much on your valuable space, and that 
these few lines may be useful to some of your readers, 

Bordeaux, April 5th. A. CREMERS, 





STEAM BOILER EXPLOSIONS, 

Srr,-—In your leading article in last week’s ENGINEER, in making 
reference to Mr. Marten’s and my own return of explosions for the 
past year 1874, you speak of a discrepancy between us as to the 
number of those catastrophes. This myer ne! is only apparent, 
not real. In my report, to which you refer, the explosions are 
divided under two heads, firstly, those resulting from steam engine 
boilers ; and secondly, those resulting from household boilers, drying 
cylinders, &c. If the explosions occurring under these two heads 
are added together, the number agrees very closely with that given 
by Mr. Marten, who, as I understand it, includes the whole in one 
list. Thus, by Mr. Marten, the return is 76 explosions and 77 
persons killed. By myself the return is, 76 explosions and 79 
persons killed. 

Vigilantly, however, as information may be collected of exy 
occurring throughout the entire country, it is impossible to be 
absolutely sure that none escape notice. Intelligence of these 
disasters is not tendered by the owners voluntarily. The return 
made by the Manchester Steam Users’ Association may be relied 
on as rather within the mark than otherwise. Doubtful cases are 
struck out, so that the list may not be swelled unnecessarily. 

It appears to me that the sacrifice of life entailed by the smaller 
return of the two is quite sufficient to demand public attention, 
seeing that that sacrifice of life is perfectly gratuitous and might 
be prevented. Since Mr. Hick’s committee sat in 1870, 261 persons 
have been killed, and 536 others injured, while the loss of life year 
by year goes on with startling regularity, in spite of all that is done 
to prevent it. Under these circumstances, the executive com- 
mittee of this association, though steam users themselves, and 
though entertaining a most wholesome dread of governmental 
interference, have , bo converted, though reluctantly, to the 
opinion that such interference is now called for in the interest of 
the public safety. At the same time, however, they deprecate the 
idea of having boiler inspection undertaken by officials appointed 
by the Government, but would wish to see some system of inspec- 
tion inaugurated which should prevent the present sacrifice of 
human life without harassing the steam user. They rather lean 
to the view that that end would be accomplished if the Government 
were to enforce inspection by duly authorised parties instead of 
undertaking it themselves, the office of inspector being thrown 
open to all, but due precautions being taken by means of registra- 
tion and otherwise to secure the responsibility of the inspectors. 

Doubtless this is a subject which will require very careful con- 
sideration, and it may be well that it should receive public dis- 
cussion. Possibly you might not think it unworthy of your own 
pen. LAVINGTON E. FLETCHER, Chief Engineer, 
Manchester, April 7th. 
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THE NEw RAILWAY WoRKS IN HAMILTON.—Now that the fine 
weather has set in, says the Glasgow Weekly Mail, the works in 
connection with the Hamilton and Ferniegare scheme are being 
pushed on with more spirit. The Ferniegare end of the line, with 
the heavy sand bank cutti appear now to be the great obstacle 
in the progress of the work, It seems probable that a retaining 
wall of masonry will yet have to be constructed. The tunnel under 
Chatelerault Hill is completed, and the whole of the cuttings be- 
tween the Avon and Burnback are well through. The bridges, with 
the exception of a stone one at Park-road, are all completed. The 
new station in Quarry-street is also in course of construction, and 


the heavy excavation for the ap roach to the same, from the corner 
of Brandon-street and Quarry etrect, 


is being proceeded with, 
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RAILWAY MATTERS. 


THE Roman Railway Company have lately given “an order for 
four locomotives and 100 goods trucks at the Pietrarsa works. 

RAILWAY communication between Rome, Bologna, Florence, 
Genoa, Spezia and several other Italian cities has been seriously 
impeded by the depth of snow which has fallen. 

THE ceremony of cutting the first turf of the Dunfermline and 
Queensferry Railway was performed on Saturday, »! Lady Lousia 

“Bruce, and the occasion was observed as a general holiday in the 
town of Dunfermline. 

THE Gazetta Officiale publishes the following statistics respecting 
the railways in Italy during 1874. From this it appears that the 
total lengths of the lines throughout the kingdom, which at the 
31st December, 1873, was 6881 kilos. (4266} English miles), had 
been increased during the past year by 491 kilos., so that the total 
ar of railways at the close of 1874 was 7372 kilos. (45704 
miles. ) 

THE Birmingham Gazette states that Colonel Hutchinson, R.E., 
the Government inspector deputed by the Board of Trade to 
inquire into the dangerous condition é6f that portion of the Great 
Western embankmegt which lies close to Wednesbury station, 
visited the place recently, and spent two hours in examining the 
embankment in company with several of the railway officials. The 
Gazette adds that this is the third official inspection which has 
been made during the last six weeks. The trains still continue to 
travel with painful slowness along that portion of the line which 
lies between the Leabrook Bridge and the South Staffordshire 
Bridge, which runs over the London and North-Western Railway. 

A NEW locomotive for use on Ithaca Hill, New York, has made 
its appearance. The incline has five tracks, of which the two outer 
are of the usual width, used in the —— manner. When the 
engine starts up hill it rests upon a pair of rails just within the 
usual track and upon a set of double flanged small driving wheels 
which are upon the same axles with the big drivers, they being only 
about 30in. in diameter; this inside track is raised about 15in. to 
18in. above the outer one, and high enough so that the big drivers 
dc not touch the track at all; the engine rests now upon the 
small drivers, and is independent of the outer ones; then in the 
centre of the track is placed a wide cogged rail, which exactly 
meshes into the cog-wheel which is between these small drivers, 
directly under the centre of the locomotive. Thus it will be seen 
that, by applyin, sng to the big drivers in the ordinary way, 
the power is applied to the cogged wheel, which does the climb- 
ing. The cogs are about 3in. from tip to tip, and the wheel is 8in 
wide. 

An American engineer in Lima writes as follows:—‘‘ An item 
of American enterprise and ingenuity may be noted in the lighting 
by gas, made from crude petroleum, of the Galera or ‘summit’ 
tunnel of this road. Crude petroleum abounds in the northern 
part of Peru, near Tumbez and Nigritis. The supply of cheap 
petroleum for use in the country is therefore unlimited, The ap- 
paratus for making the gas from the oil, a modification of the Rand 
patent, is erected at the west entrance to the tunnel, which is near 
three-fourths of a mile long, and 15,650ft. above sea level. It was 
put into successful working nearly two months ago, and is estimated 
to have saved at least 100 dols. per day since. At that elevation 
the lamps burned badly, the air being so rare, the tunnel was 
intensely full of smokeby their imperfect combustion, the dumping 
cars were frequently off the track for want of sufficient light to 
operate the running of them properly, and there were many other 
disadvantages due to bad light that are now obviated. Fifteen 
gallons of crude petroleum per day light the tunnel perfectly, and 
the apparatus paid for itself in a month.” 

THE Government of Madras have determined, subject to the 
approval of the Government of India, to construct a mountain 
railway up the Coonoor Ghaut, from Mettapolliem, a station on 
the main line, to Ootacamund, the favourite sanitarium of the 
dwellers in the presidential capital. Before commencing the work 
every precaution will be adopted to insure success, and advantage 
is to be taken of an seneondiinn visit of Colonel Walker, the chief 
engineer of the province, to England, to place in the hands of 
English engineers all the local information necessary to enable 

them to work out the details of such a railway. With this view 
Colonel Walker will bring with him the traffic statistics which are 
at present being collected by the Under Secretary in the Department 
of Public Works. Secondly, the survey and levels already taken by 
the officers of the Madras Railway Company for a line of railway 
between Mettapolliem and the foot of the Coonoor Ghaut. Thirdly, 
the combined surveys of the old and new Coonoor Ghauts made 
by Majors Edgecome and Law, with sections of ali nullahs on the 
lines ; also maps of the Neilgherry Hills, and the adjacent portion 
of the Coimbatore districts, on as large a scale as may be available ; 
and, fourthly, complete data ot the cost of work on the line to be 
traversed. On his arrival in England Colonel Walker will place 
himself in communication with Mr. Fell and Mr. Fairlie, and also 
with Mr. Handyside, who, it will be remembered, has proposed a 
method of surmounting steep gradients by a combination of loco- 
motive and stationary engine power. These gentlemen will be 
invited to submit detailed estimates of the cost of opening and 
working such a railway as they would reccommend, and their 
proposals will be submitted to the Secretary of State for India, with 
the request of the Governor and Council of Madras that measures 
may be adopted for carrying out whichever of them may be pre- 
ferred by State agency. It has been suggested that the Madras 
Government should , = up the material, plant, engines, rolling 
stock, &c., of the Fell Railway on Mont Cenis, a great portion of 
a now wasting in the sheds at Susa, Landslebourg, and St. 
ichel. 


THE San Francisco Bulletin gives an interesting account of a 
contest in the southern counties, recently inaugurated between the 
Southern Pacific and Los Angeles and Independence Railway 
Companies. The point in issue is known as Cajon Pass, an opening 
in the Sierra Madre, fifty miles east of Los Angeles and seventy-five 
miles south-east of San Fernando,—a pass too narrow for more than 
one road, though, as recently ascertained, practical for railway con- 
struction and operation. A little more than two years ago the 
Southern Pacific Railroad Company agreed, for a liberal subsidy of 
San Pedro Railroad stock, money, and lands from the city and 
county of Los Angeles, to complete communication between Los 
Angeles and San Francisco on or before Nov. 11, 1877—‘“‘ through 
and to that portion extending north from Los Angeles city,” 
following the route of the Southern Pacific, passing through the 
Sierra Madre at San Fernando, to which point the road has been 
completed from the south. This would place Los Angeles on the 
main line of the Southern Transcontinental Road. A bill is now 
before the Legislature, proposing a change of the route of the 
Southern Pacific through Cajon Pass instead of via San Fernando. 
This would shut Los Angeles completely out in the cold,—removing 
it from a point on the Transcontinental line to a position fifty miles 
distant on a branch, and lengthening the distance therefrom to San 
Francisco more than 100 miles, The object of the Southern Pacific 
in this change of route is described as two-fold, the suppression of 
a formidable opposition in the Los Angeles .and Independence 
Railroad Company, and the securing of the Cerro Gordo trade 
(mainly mining which has built up Los Angeles. The effect would 
be to increase the distance from the mines to southern tidewater, 
and the total exclusion of Los eles. The idea of the L. A. and 
I, was that of an independent to the mines ; the road was to be 
narrow gauge. The Cajon route was selected after months of 


careful examination by experienced engineers of the various passes 
through the Sierra Madre. The Southern Pacific Company urge 
that a bill granting exclusive right of way through Cajon Pass will 
cut off all possibility of competition from that quarter. It appears, 
however, that the matter reduces itself to this, in either 
the contest now being between the rival companies for prior 
= Independence engineer, it is drove 


event,— 
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NOTES AND MEMORANDA. 


A very superior bed of coal has been discovered in the province 
of Rio Grande do Sul by the manager of the Sao Jeronymo Coal 
mines, the property of the Imperial Brazilian Collieries Company. 
The coal is alleged to be quite equal to best English quality. 
Orders have been taken for the verification of this report, and it is 
clear that the finding of such first-class coal would be of immense 
profit to Brazil. 

WE learn from Mr. Thornburn’s annual circular on the Scotch 
iron trade, that in 1810 the price of pig iron was £9 5s.; in 1815, 
£7 15s.; in 1820, £7; in 1825, £11; in 1830, £5; in 1835, £4 15s.; 
in 1840, £3 15s.; in 1849, £2 5s, 6d.; in 1859, £2 11s. 10d. In 
1788 the production of pig iron in Scotland was 1500 tons; in 1805, 
9000 tons; in 1820, 20,000 tons; in 1825, 29,000 tons ; in 1839, 
197,000 tons; and in 1874 the production was 926,000 tons. 

THE name “‘ neogene” is given by M. Sauvage to a new white 
alloy composed of copper, 57 parts; zinc, 27 parts; nickel, 
12 parts ; tin, 2 parts; aluminum 0°5 part ; and bismuth, 0°5 part. 
It has a silvery appearance, is sonorous, tenacious, malleable, and 
ductile, and is recommended for jewellery, as a substitute for 
silver in plate, and for low coinage. The new elements in the 
combination are those of the bismuth and aluminum. The alloy 
is very homogeneous, and is susceptible of a high polish. 

In making enamels, the following mixtures have been found 
serviceable for purples, blues, &c. :—Take three parts of sand, one 
of chalk, and three of calcined borax, or three parts of glass 
broken crystal glass—and one of calcined borax, one-fourth part 
nitrate of soda, and one of white antimony or tartar emetic. A 
vitreous mass of enamel containing copper, when removed from 
the smelting-pots sometimes only exhibits a faint greenish hue ; in 
this state, a single exposure to a gentle heat is often all that is 
required to produce a brilliant red. 

Mr. 8. J. MIXTER notices a curious effect of a gas flame on the 
current of a Holtz machine. The jet consisted of a glass tube 
drawn out to a point, and the flame had a length of about an 
inch, and a diameter of only an eighth of an_ inch. 
Inserting this between the two terminals of the machine, the 
length of spark obtainable was at once increased from less than 
10in. to over 12in., the full distance to which the balls could be 
separated. The same increase was not obtained on simply 
inserting a conductor between the two terminals, a ball an inch in 
diameter only lengthening the spark about an inch, 

THE absolute strength of a well glued joint is given as follows: 

Pounds per square inch 
Across the grain, With the 


end to end. grain. 
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It is customary to use from one-sixth to one-tenth of the above 
values, to calculate the resistance which surfaces joined with glue 
can permanently sustain with safety. 

THE followingis said to yield atolerably fast bright deep blue colour 
on wool :—The wool or cloth is prepared by boiling for an hour in 
a hot kettle, with 24lb. alum, ?1lb. chromate of potash, 14]b. 
sulphuric acid, and 2 oz. tin salt in solution, for 40]b. of material. 
It is then opened out and well cooled, and allowed to lie for twelve 
hours. The day after, 8lb. of logwood are boiled in a fresh bath, 
and then 3 0z. of aniline violet—the bluish, soluble in water—are 
added, and, as soon as it is dissolved, another 4 1b. of sulphuric 
acid. The prepared articles, after being washed or rinsed, are 
placed in a bath at 122deg., and, after half an hour, are worked 
at a boil for an hour. More aniline violet affords a stronger blue, 
more logwood a deeper blue. The colour can easily be cleaned in 
cold water. 

Bap drinking water is supposed to induce disease from its 
organic matter in various stages of decay. This organic matter in 
thickly settled places proceeds from decaying vegetable and animal 
substances containing more or less nitrogen and alkali ; and the 
more unstable its condition is the more dangerous to health it is 
thought to be, although how it induces disease is a problem yet to be 
solved. It is seldom that decaying products like NH3, H»S, and 
CH, exist in well water so abundantly as to be readily detected ; 
but when that is the case, the water, according to E. Buchardt, may 
be rejected as unhealthy. Great stress is laid by him on HNOs, 
not so much because it is itself injurious to health as because it in- 
dicates the presence of decaying nitrogenous matter. Chlorides 
and sulphates are usually, though not always, present together in 
water, and often proceed from decaying matter. xf 

THE Industriale of Milan gives the following particulars respect- 
ing the omnibus service of Paris :—The Omnibus Company at the 

resent time work thirty-two lines, one of which has only recently 
~_ established between the Hotel de la Ville and the Barriére 
de Etoile. This service employs 665 vehicles and 8118 horses, 
which gives an average of twenty vehicles to each line and twelve 
horses to each omnibus. Each omnibus makes from fourteen to 
sixteen journeys daily, and the highest earnings per omnibus are 
on the following lines :—From the Bastile to the Madeleine, 114f. 

r day; from Montrouge to the Eastern Railway Station, 95f.; 
oe the Termes to Belleville, 91f.; from the Odéon to Batignoles- 
Clichy, 90f.; from Menilmontant to the Chaussée du Marne, 90f.; 
from Vaugirard to the Place de l’HAvre, 89f.; from Chaillot to the 
Eastern Railway Station, 89f.; from the Louvre to Courbevoie, 
88f.; from the Bastile to the Place Wagram, 88f.; from la Cha- 
pelle to the College de France, 88f.; from the Place de la Victoire 
to Belleville, 88f.; from Montmartre to the Bastile, 86f. The lines 
which give the smallest returns are from the Pointe St. Eustache 
to the Maison Blanche; from Passy to the Bourse; from the 
Louvre to Bercy; from the Palais Royal to the Place du Trine; 
and from the Palais Royal to Auteuil. The total number of 
passengers carried was as follows :— During 1874, 127,734,422; 
during 1873, 108,754,000; during 1869, 116,778,000. In 1872 the 
Omnibus Company paid 98,430f. for damages; in 1869, 150,061f.; 
and in 1874, 102,335f. 

THE Furniture Gazette says:— Unfortunately there are no 
accurate statistics of the number of operatives engaged in the 
manufacture of the various descriptions of musical instruments in 
the United Kingdom. The number of manufacturers, importers, 
and vendors by wholesale (not retailers merely) in the metropolis 
at the present time is, however, known with tolerably accuracy. 
They are connected with the different classes of instruments as 
follows: Pianos, 290; harmoniums, 37; organs, 35; musical 
boxes, 21; military instruments,.13; violins,9; violin bows, 5; 
violoncellos, 2; drums, 5; flutes and flageolets, 9; harps, 6; con- 
certinas, 8; guitars, 1; harmoniums, 3; horns, trumpets, and 
bugles, 3; various descriptions (that is making more than one 
class of instrument), 35; and string-makers, 19. The persons em- 
ployed by these range under the separate descriptions of accordion- 
makers, bugle and trumpet-makers, concertina manufacturers, 
drum-makers, flageolet- makers, flute- makers, foresters’ horn 
manufacturers, fret-cutters (pianoforte), guitar-makers, hammer 
rail-makeis, harmonicon manufacturers, harp-makers, harp 
string - makers, horn, trumpet, and bugle- makers, military 
musical instrument-makers, musical box-makers and importers, 
musical instrument-makers, musical instrument string-makers, 
musical instrument turners, musical tube-makers, music smiths, 
music wire manufacturers, organ builders, organ key-makers, 
organ metal pipe-makers, organ turners, pianoforte manufac- 
turers, pianoforte action-makers, pianoforte hammer coverers, 
a er rail-makers, pianoforte key-makers, piano- 

‘orte pin- rs, pianoforte silkers, pianoforte small work manu- 
facturers, pianoforte string-makers, State turners, seraphine 
makers, trumpet-makers, tuning fork manufacturers, violin and 
bow-string makers, violin bow-makers, violin-makers, and violon- 





cello-makers, 
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MISCELLANEA. 

ENGINEER Alfred Waters has been promoted to the rank of 
chief engineer inher Majesty's fleet, with seniority of April 3rd. 

THE Edinburgh Chamber of commerce, has resolved that steps 
shall be taken to induce the Government,, if possible, to strengthen 
the defences of the Firth of Forth, and particularly to render the 
city of Edinburgh and the Port of Leith secure against attacks 
from ships of war. 

THE Postmaster-General of the United States has concluded a 
contract with Messrs. Henderson Brothers of the ‘‘ Anchor Line” of 
Glasgow and New York steamers, to convey a weekly Scotch mail 
from New York to Glasgow. The first mail, by the steamer Utopia, 
is expected to reach the Clyde on the 13th of this month. 

Messrs. THOs. CooK AND Son, of Ludgate Circus, have been 
appointed general passenger agents to the British section of the In- 
ternational Exhibition at Philadelphia in 1876. Under this appoint 
ment the firm will have to make on behalf of the British Executive 
the whole of the arrangements with the Atlantic steamers anil 
railway companies for the conveyance of the Exhibitors, their 
assistants and workpeople, and also for the conveyance of the goods 
to be exhibited. 

THE Sussec Daily News publishes the tenth quarterly 
report of the Sub-Wealden Exploration. The old boring, it will be 
remembered, was abandoned in consequence of the tools having 
dropped, and thenew one was commnaneod on the 11th of February. A 
depth of 373ft. has already been reached by the diamond rock boring 
process, Some of the cores form unbroken columns of hard rock 
seven or eight feet in length. The report is declared to be in every 
respect the most gratifying yet issued. 

Sir JoHN HawKksHaw, C.E., the Royal Commissioner charged 
with solving the question of the purification of the Clyde, has issued 
circulars to the manufacturers along the banks of the river, with 
the view of obtaining certain kinds of practical information on the 
subject. Among the matters as to which information is desired, 
are, the number of hands employed, the kind of motive power 
(steam, water, &c.) used, the quantity of liquid refuse issuing from 
the works, and the usual consumption of water. 

Cr1izens of St. Louis were to give a banquet to Mr. Eads, the 
engineer of the Mississippi River Bridge, and the contractor for the 
jetty system of improving the mouths of the same river, in St. 
Louis, on the evening of March 15, but it was postponed to accom 
modate a large number of gentlemen in various parts of the 
Mississippi Valley who desired to join in the testimonial but could 
not be present at the time. It is proposed now to invite all of the 
governors of the States interested in the proposed improvements, 
President Grant, ex-Speaker Blaine, and other prominent men, 


Mr. James LAURIF, one of the ablest and widest-known civil 
engineers in the States, died suddenly at Allyn House, in Hart 
ford, Connecticut, on the 16th March. He was nearly seventy 
years of age, was a native of Scotland, and has been Chief Engineer 
of the Norwich and Worcester and the New Jersey Central roads, 
and of the Interoceanic Railroad of Nova Scotia, He was engineer 
of the iron bridge across the Connecticut river at Warehouse Point, 
in Connecticut, and was for many years in the employ of the State 
of Massachusetts as consulting engineer on the Hoosac Tunnel. 
Of late years he has lived quietly in Hartford, occasionally acting 
as consulting engineer on important works. 

THE Portuguese Government have decided to carry out, among 
other works of utility, a great improvement at Lisbon in the con 
struction of landing piers at the Custom-house, so that vessels of 
the larger class may load and discharge alongside. These piers 
will be a real benefit to the trade of Lisbon, for the system of 
lighterage now in use has always been a source of danger, expense, 
and loss of time. The execution of the works has been con 
fided to English hands, and ‘will be carried out by Mr. John 
Dixon, C.E., of London, upon whom the King of Portugal has 
just conferred the honour of knighthood of the Royal Military 
Order of Jesu Christo, in recognition of the engineering assistance 
rendered by him in the preparation of the designs of piers. ; 

THE Gazette contains a Royal Commission, dated the 2nd April, 
appointing the Right Hon. Hugh Culling Eardley Childers, Sir 
George Elliot, Mr. Henry Hussey Vivian. Mr. Frederick Augustus 
Abel, Fellow of the Royal Society, Mr. Richard Cory, Mr. George 
Duncan, Member of the Committee of Lloyd's Register, Mr. John 
Fenwick, one of the Elder Brethren of the Ancient Corporation of 
the Trinity House, Mr. John Ferguson, Mr. Charles Icely, Mr. 
John Percy, Fellow of the Royal Society, and Mr. William Young, 
Commissioners “to make inquiry with regard to the causes of the 
spontaneous combustion of coal in ships, and the remedies which it 
may be possible to adopt for preventing and guarding against the 
same,” with power to appoint a secretary, Xc. 

Str JOSEPH WHITWORTH has just founded at King’s College three 
exhibitions, open annually, to young men who, being possessed 
of a certain measure of mechanical aptitude and of dexterity in th. 
use of tools, are desirous of receiving such additional training in the 
principles of pure and applied science as shall enable them to com 
pete for the Whitworth Scholarships. These exhibitions will confer 
the right of free admission to all the necessary lectures. The 
Clothworkers’ Company have at the same time founded one annual 
exhibition of £25 for two years for proficiency in science, open not 
only to actual students of the college, but to all under nineteen 
years of age who are intending to devote themselves to the study 
of mathematics, mechanics, physics, chemistry, botany, and zoology. 
Each candidate may select any four of these subjects. 


THE Austin Powder Company's mills, situated five miles south 
of Cleveland, O., U.S. blew up on the afternoon of March 16th, 
with a series of terrific explosions, ‘The works, which consisted of 
ten or twelve buildings, were completely demolished, large frag 
ments of timber and heavy machinery being thrown a consider- 
able distance. There were eight or ten men at work in and about 
the mills at the time of the explosion, three of whom were killed, 
the others escaping with a few slight bruises, The two maguzines, 
in which is stored a large quantity of powder, are situated about 
forty and eight rods from the nearest exploded mill, and did not 
explode, although the roof and walls of the nearest one were sadly 
torn by the concussion. The loss to the powder company cannot 
now be ascertained, but will be heavy. In Cleveland the wildest 
excitement prevailed, many thinking the detonations were caused by 
an earthquake. Houses recked and shook and people ran into the 
streets. Horses became frightened, adding to the alarm by their 
frantic plunging. Much damage was done to windows, 


THE Chicago Inter-Ocean says: A gentleman from Washington, 
Pa., Mr. Joseph Patterson, who is a Scotch miner, and who is said 
to have a profound knowledge of tunnel work, gained by thirty-tive 
years experience inthis and other countries, has been making a 
careful examination of Mr. Wallace’s plan and profile of the pro- 
jected tunnel under the Niagara river. He fully affirms its 
practicability, and that it will cost no more than any other tunnel 
in the United States of the same nature. Mr. Patterson advises 
the putting down of a shaft on each side of the river, and then 
driving a drift through under the river seven feet by 
seven in the clear. This mode be recommends as the best under 
water; first, for quickness, since any number of masons can work 
in widening out; and, second, for good ventilation in the building 
of masonry. Mr. Patterson states that he will hold himself in 
readiness to enter into contract for the above-named ehafts and 
drift at any time within three months, at a price and under condi- 
tions given to Mr. Wallace, engineer. We learn from Mr. Wallace 
that &e price at which Mr. Patterson offers to contract for con- 
structing the proposed shafts and drifts is eighteen dollars per 
lineal foot, he to be ible for all ping. The cost at this 
rate would be 52,920 dols. The cost of subsequently enlarging the 
drift to the necessary dimension of a railway tunnel can easily be 
calculated by any engineer or contractor, with great accuracy and 
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HOT WATER TRAM CAR. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—AsuHer and Co., 53, Mohren-strasse. 
VIENNA.—Messrs. Gero_p and Co., Booksellers. 
LEIPSI“.—A. Twiermeyver, Bookseller. 

NEW YORK.—Witimer and Rocers, 47, Nassau-street. 


TO CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to keep copies. 

*,.* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this colunn, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in on that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions, : 

*,* Ali letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notiee whatever will be taken of anonymous 
communications, 

R. E. (South Africa).— We shall endeavour to comply with your request. 


Frencu Patent. —The assignment 18 not registered in England, but abroad. 
We cannot tell you what a notary's fees would be. Apply to your patent 











agent. 

J. ,E— We believe the rail joint shown in your tracing to be quite new. It 
would, probably, prove very efficient, but its complexity would render it very 
expensive, and the number of parts all having more or less tendency to 
work loose would render constant and skilled supervision necessary. For 
the latter reasons we fear you will fail to induce any railway company to 
adopt the joint. 





THE TODMORDEN BOILER EXPLOSION. 
(To the Editor of The Engineer.) 

Sir,—In my letter, at e 229, second column, 9th line from bottom, 
for ‘‘ will explode,” “will explode violently,” and in next line, for 
**the explosion,” read “‘the violent explosion.” : 

Minor explosions of externally-fired boilers from overheating are by no 
means rare. B. B. 

April 3rd. 





DIAMOND NICKEL. 
(To the Editor of The Engineer.) 
Srr,—Can any of your readers tell me where nickel in cubes, or 
di d nickel is produced ? H. M. 
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MEETINGS NEXT WEEE. 

InstiTuTION oF CrviL EnGrnerrs.—Tuesday, April 13th, at 8 p.m.: 
Discussion on “‘The* Manufacture of Steel,” by Mr. William Hackney, 
BSc., ALC.E. ‘On Bessemer Steel Rails,” by Mr. Josiah Timmis 
Smith, M.1.C.E. 

CHeMmicaL Socrety.—Thursday, April 15th, at 8 pm.: “On the Gases 
enclosed in Coal from the South Wales Basin, and Gases evolved by 
Blowers and by Borings into the Coal itself,” by J. W. Thomas. “On 
the Narcotine, Cotarnine, and Hydro-Cotarnine,” by G. H. Beckett and 
“‘Note on Isomeric Change in the Phenol Series,” by 
. rong. ‘On Andrewsite and Chalkosiderite,” by Professor 
Maskelyne. ‘An Examination of Methods for Effecting the Quantitative 
Separation of Iron Sesquioxide, Alumina, and Phosphoric Acid,” by 
Walier Flight. 











DEATHS. 
On the 2nd April, at 5, Victoria-terrace, Sheerness, of ya 
Mary, widow of the late Mr. JonatHan Ger, Chief Engineer, R.N., an 
eet daughter of Mr. Walter W. Williamson, Chief Inspector of 
= nery Afloat, R.N., 
n 


27. 
the 4th inst., at . Whittington-villas, High 
Samuet ManLey Martin, ys ‘er many years 
tendent of the London and North-Western way Company. 
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BREECH-LOADING ORDNANCE, 

On Monday night a somewhat curious debate on 
ordnance took place in the House of Commons. Captain 
Price asked the Secretary of State for War whether it was 
ntended to construct any more 8]-ten guns; whether any 








35-ton gun had been tested to destruction; whether the 
War Department were satisfied with the Woolwich system 
of rifling ; and whether the Ordnance Department were or 
were not prepared with a shell which was calculated to 
sustain the battering charges of the 18-ton and heavier guns? 
Captain Nolan availed himself of this opportunity to reopen 
the entire question of breech-loading versus muzzle-loading 
guns, and he gave his views on the subject in a remarkable 
speech, the obvious purpose of which was to advocate the 
adoption of breech-loaders, or, at all events, to obtain an 
assurance from the Government that no more muzzle- 
loaders would be made until we had investigated the merits 
of the breech-loading system. Captain Price’s ques- 
tions were in one sense legitimate enough. It is 
proper that the House should be kept posted up in 
the progress we make as a nation in supplying 
our armies and ships with guns. We cannot say 
so much for Captain Nolan’s utterances. Either he does 
or he does not possess such a compelent knowledge of 
his subject as would justify him in talking about guns to 
other members of Parliament. If we are to arrive at an 
opinion in this case from what Captain Nolan actually 
said on Monday night, then we must conclude that he 
really does not possess anything like a competent know- 
ledge of the recent history of gunnery. Such a conclusion 
is, however, opposed to the gallant member’s reputation as 
an authority on guns and gunnery. We shall not attempt 
to reconcile the discrepancy, and shall deal with his speech 
on its own merits. That the speech in question bristles 
with the most ingenious errors, and manifests a singular 
confusion of thought and statement, will be obvious to 
every artillerist. It is not remarkable that Mr. Hardy 
was at a loss to reply to it. Captain Nolan mixed up 
rifling, breech-loading, big guns, little guns, brass, te 
“ene of gunners, accuracy, and other points in one 
1eterogeneous mass, from which it is almost impossible to pick 
out a definite proposition to accept or reject. His statements 
resemble the traditional ghost through which the traditional 
sword passes without the slightest inconvenience to the 
spectre. Arguments in opposition to his statements can be 
adduced in plenty, but they leave the statements almost 
untouched in one sense, although they utterly demolish 
them in another. The best thing to do, possibly, would be 
exorcise the ghost, and thus get rid of him en masse, since 
it is almost impossible to cut that in pieces which offers no 
resistance. We shall not attempt to follow Captain Nolan 
through his speech, but we shall pick out such portions of 
it as with a little trouble may be built up into something 
resembling substantial arguments. 

Captain Nolan states that we should have breech-loading 
guns, because Russia, France, Prussia, Sweden, &c., have 
them. It is perhaps impossible to adduce a weaker argu- 
ment than this as it stands. It would be just as prudent 
to say that if other nations adhered to wooden three- 
deckers and carronades we ought to build no ironclads or 
18-ton guns. We once heard it argued that England 
played the part of a fool because she abandoned the 
use of smooth-bore guns and the United States did 
not. Our position is that England spent years since 
fabulous sums in testing the merits and demerits of 
the breech-loading system, and that she deliberately 
abandoned it because it failed. Her experiments were by 
no means confined to Armstrong guns. Whitworth and 
many other inventors have had a fair trial. If it can be 
proved that breech-loaders as now devised are better and 
more reliable than any we ever constructed, then a good 
case will be made out for reinvestigating the question 
within our own shores. But on this point Captain Nolan 
was almost totally silent; and he omitted to state that 
no three of the Powers he named as possessing breech- 
loaders are agreed as to the construction of such guns, 
while the greatest possible diversity of opinion exists at 
this moment in France, Austria, Prussia, Russia, &c., as to 
whether the best possible system of breech-loading has 
been adopted by the respective Governments of the 
countries we have named. We maintain that England 
really knows more about guns than any other nation, and 
that foreign Governments are now passing through a stage 
which we passed through long since; nor can we find a 
particle of reliable information which induces us to 
reconsider this opinion. Captain Nolan has certainly said 
nothing to disturb our convictions. Waiving the subject 
of the possibility of making reliable breech-loaders, 
he contents himself with pointing out the advantages 
which he thinks the system possesses. One of his most 
vowerful, because most definite, arguments is that Prussia 
Peat the French in the late war, because the first had and 
the second had not breech-loaders; and he asserts that for 
this reason the Prussians had only twenty men killed by 
artillery fire for every fifty slain Frenchmen. Never, 
surely, was there a wilder argument than this. In every 
respect the Prussian artillery was superior to the French. 
It was better horsed, better manned, and better handled. 
But Captain Nolan should have known that above and 
beyond this, the weight of the Prussian fire was much 
greater than that of the French—the latter principally 
using small guns, while the Prussians used 16-pounders. 
The French shells were very bad, while those of Prussia 
were fairly good. Again, the French had hundreds slain 
during retreats, when they could bring no fire to bear on 
the attacking Prussians, and this would, of course, swell 
the list of casualities from artillery fire enormously. All 
these things are, however, quite apart from the merits or 
demerits of breech-loading. Another argument used by 
Captain, Nolan, is that the men serving a breech-loader are 
much safer than they would be if handling a muzzle- 
loader. If by this Captain Nolan means that breech- 
loading guns could be worked under cover when muzzle- 
loaders could not, we venture to think that he will meet 
with many artillerists who will dispute his proposition. It 
is, however, true that the gun itself does, to a very limited 
extent, protect some of the men serving a breech-loader 
from musketry fire, but the value of this protection is in 
our opinion infinitesimal. 

The most important charge urged against muzzle-loaders 
by Captain Nolan was, that. because the projectiles do not 
fit gas-tight the chase of the gun is quickly destroyed by 
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erosion. Here we have an excellent example of the way 
in which the gallant member “mixed things.” He did 
not take the trouble to be particular in his statement; and 
as regards field-pieces and guns of small calibre it is totally 
untrue. The erosion in such weapons, lined with steel 
tubes, is practically of no importance whatever. Heavy 
guns, however, do suffer from erosion, as we have more 
than once pointed out; but not toanything like the extent 
Captain Nolan would have the world believe. He took it 
for granted that, because an order exists that not more 
than 100 roundsare to be fired with battering charges from 
guns above 10in. bore without sending the gun home to be 
examined, one hundred such charges represent the limit of 
endurance of such guns. This is an erroneous deduction. 
It is proper that some limit for the kind stated should be 
fixed ; and the limit named was adopted more as a matter 
of convenience than anything else, and would be quickly 
suspended if a war broke out. As a matter of fact it has 
been proved that the 18-ton gun will stand as much as 300 
ale with battering charges without serious injury. No 
one supposes that heavy ordnance will last for ever, and 
we have excellent reason to believe that English guns have 
greater powers of endurance than any others made. As 
regards the 9in. gun, for example, we may state that there 
is now in the park of serviceable artillery at Woolwich a 
gun bearing the following inscription :—* Nine-inch muz- 
zle-loading rifled gun, experimental; Fraser’s construction 
without breech piece, but reinforced with a double coil, 
thin steel barrel; fired 400 rounds with 30 Ib. of rifle large 
grain powder, and 207 with 43 Ib. charges; was then 
turned over and fired 500 rounds with 40 Ib. charges; 
weight of projectile, 250 1b. Total number of rounds, 
1107. The gun can still be used, and by the introduction 
of a new tube can be rendered serviceable.” We venture 
to assert that no other gun factory in the world can pro- 
duce a gun which has borne a similar test. The erosion 
of a gun, we may add, is due to the escape of powder-gas 
past the shot. This escape does not take place in breech- 
oaders, because the shot is provided with an efficient gas- 
check. But it has yet to be proved that gas-checks cannot 
be fitted to muzzle-loaders; and even though we do wear 
out our guns more quickly than France or Prussia, we 
cannot find in this fact any reason for rejecting the mani- 
fest advantages of our own system in pursuit of others, the 
existence of which has yet to be proved. 

It is not necessary, we think, to say much more just now 
on the subject. Officers in this country are not blind to 
what is being done abroad, and if a really satisfactory 
system of breech-loading were available for heavy guns, it 
might be worth while to consider the propriety of its 
adoption; but, as we have stated, there is no unanimity of 
opinion abroad as to the construction of breech-loaders, 
and if we touched the system at all, England would find 
little or nothing in foreign practice which she would be 
justified in “eo eae guns possess a bad reputa- 
tion, and their failures have been countless. Experiments 
are pending in the United States which may or may not 
solve the problem. The breech-loading guns of France do 
not possess any special feature of merit. In a word, 
although breech-loading may be better than muzzle-loading, 
the world has yet to learn how to make a breech-loading 
run which shall be on the whole as good as our muzzle- 
ouders. The superiority of foreign guns to which Captain 
Nolan referred, exists, in the opinion of by far the larger 
number of English artillerists, only upon paper. If Capt. 
Nolan when he returns to the subject will adduce facts 
to the contrary, he will be entitled to a patient hearing, 
and his arguments will possess that weight which they at 
present totally lack. 


THE CHANNEL TUNNEL, 

Tue more carefully we consider the problem of ventilat- 
ing the Channel tunnel the more insuperable do the difti- 
culties standing in the way of its practical solution 
appear. It is by no means a that before long the 
public will be asked to contribute large sums for the con- 
struction of the tunnel; and they will be told, of course, 
that the money thus invested in shares will return a con- 
siderable dividend. The promoters of the scheme are, how- 
ever, bound to supply evidence that the tunnel if made 
can be worked. At the best the enterprise must be very 
speculative. It has to be proved, edied, that a tunnel can 
be made at all. It may be taken for granted, however, that 
if only money enough be forthcoming success will attend 
the labours of the engineer so far ; and the proposals which 
have recently been put forward and the contemplated 
details of its construction are well considered, and leave 
no room to doubt that care has been taken to deserve suc- 
cess if it may not be commanded. But the moment we 


——- the question of working the tunnel when made, 
; all 


is chaos. Mr. Low is, we believe, the only individual 
who has considered the question at all; and a pamphlet 
which he has issued on the subject contains several serious 
errors, not the least being that he has underestimated — 
and that very considerably--the consumption of fuel in the 
tunnel. The subject cannot be left much longer undealt 
with, and the promoters of the scheme ought at once to 
come forward and declare positively how they propose to 
carry on their traffic. We have shown that if the line is 
to be worked by trains at the rate of three in the hour, the 
entire :eriform contents of the tunnel should be changed at 
least once in two hours, and that to do this will require a 
constant current at the rate of ten miles an hour. There 
are, however, alternatives to this condition which we shall 
proceed to consider, not so much in the hope of solving the 
difficulties which attend the subject, as to place our readers 
in possession of the facts as they appear from various points 
of view. 

One solution of the difficulty lies in reducing the number 
of trains. Thus, if but three trains traversed the tunnel 
every twelve hours—to state an extreme case—the contents 
of the tunnel would have to be changed only once in the 
same time, and a current moving at the rate of about two 
miles an hour instead of twenty, or of one mile an hour 
instead of ten would answer perfectly. The whole of the fast 
ee traffic vid Dover and Calais is now carried on by 

our beat trains a day each way so far as England is eon- 
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cerned; that is to say, the London, Chatham, and Dover 
Company run two down and two up trains, and the 
South-Eastern Company do the same. Judging by the 
size of the boats which now suffice to carry on the trattic, 
we shall not err if we say that two moderately heavy tunnel 
trains each way in the day would suffice to meet every 
demand. But it is argued that the presence of the 
tunnel will enormously augment the desire for convey- 
ance between the two countries; and it is very easy 
to see that the tunnel could only be worked at a frightful 
loss unless the trains ran so frequently as to fairly use 
it, instead of leaving it idle for all but a limited 
portion of the twenty-four hours, We must therefore 
reject the notion of limiting the number of trains to avoid 
polluting the air, as being absolutely inimical to the utility 
or commercial success of the scheme. In a word, we must 
be prepared for the worst in this respect, and the tunnel, 
if ventilated at all, must be ventilated amply, and any 
expedient which does not provide for this condition must 
be rejected without hesitation. 

Another mode of solving the problem lies in the total 
abandonment of ordinary locomotives for working the 
traflic. If we could get rid of the carbonic acid and excess 
of nitrogen due to the combustion of fuel, a very moderate 
current would keep the air of the tunnel in a satisfactory 
condition. If, furthermore, we could also dispense with the 
use of steam, a great advantage would be gained. We have 
not hitherto referred to the disposal of the exhaust steam 
from engines, because the carbonic acid is the overwhelming 
trouble, and if it is got rid of by ventilation, then the 
steam will also be disposed of. But there is one form of 
steam engine which appears to supply the only approach to 
a solution of the problem, and with which, although no 
tire is used, the waste steam difficulty remains. We allude 
to the fireless locomotive. Now if this system of propul- 
sion were adopted, very moderate ventilation would suttice 
if only the steam would condense quickly enough in the 
tunnel, from which it could afterwards be pumped out in 
the form of water. But on this point we have the very 
gravest doubts. The persistence with which the vapour of 
water bangs in a vesicular condition in a tunnel is well 
known; and it would not be pleasant to travel in a train, 
rushing through a dense mist compared with which 
the worst fogs known in England would be perfectly 
diaphanous. Whether the fireless locomotive is or is not 
applicable under the conditions, remains to be seen, It is 
easy to show that such an engine must carry about ten 
times as much hot water as would suftice to feed the boiler 
of an ordinary locomotive exerting the same power on a run 
of any given length, We shall not be far wrong if we assume 
that a Channel tunnel locomotive would evaporate 300 lb. 
of water per mile; that is to say, a little less than 9 Ib. of 
water per pound of coke burned, Thus, for the whole 
twenty miles run, 6000 Ib, of water, or 600 gallons, would 
be needed. A fireless locomotive must, therefore, carry 
ten times this, or a little less than 27 tons of water. It 
would not be difficult to provide for this quantity if cold; 
but it must not be forgotten that in the case of the fireless 
locomotive the water would be under a pressure of about 
250 1b. on the square inch to start with; and the reservoirs 
in which it would be stored must be in the form of tubes. 
Sixty thousand pounds of water represent a little less 
than 1000 cubic feet. If we suppose the receptacles to con- 
sist. of tubes lft. in cross section, or a shade less than 
13°5in. in diameter, then we must have a length of 1000ft. 
of such tubes, The superticial area of the iron composing 
them would be about 3600 square feet, and assuming that 
the tubes were one-fifth of an inch thick, the iron would 
weigh lb. to the square foot. The total weight of the 
tubes would be, therefore, 28,800 Ib., or nearly 13 tons. The 
wheels, carriage, framing, engine, &e., would weigh at least 
as much more, and we should consequently have a gross 
weight of 53 tons. This, although greatly in excess of that of 
the tank engines which would suffice on the ordinary system, 
would not be as much as that of a large number of engines 
and tenders working express traffic both in this country 
and abroad; and as the tireless locomotive would be safe 
and economical, we suggest it as worth the consideration 
of the advocates of the Channel tunnel. The steam difti- 
culty, however, remains. To condense it as on the Metro- 
politan Railway, it would be necessary to carry at least six 
times as much water as that converted into steam, or, say, 
36,000 Ib., or over 16 tons of water. This, with tanks, and 
wheels, and frames, would represent at least 25 tons. The 
gross weight of a condensing fireless locomotive would, in 
a word, not be much short of 80 tons, and so would pro- 
bably be considerably in excess of that of the train which 
it would draw. With such machines, it is obvious that 
the working expenses would be very considerable. But 
there is nothing physically impracticable about the scheme, 
and if the tunnel is to be fees we by locomotives at all, it 
appears to us that the fireless locomotive is the only one 
that can be used. We have referred at considerable length 
in another place to this application of steam power, and so 
we shall not enter into any further details of the system 
here. 

Whatever form of traction is adopted, it will still be 
necessary to ventilate the tunnel in some way, and for this 

yurpose only three expedients are available. We may use 
lowing engines or fans; a furnace and up and downcast 
shafts, or the train may, it is said, be used for this purpose. 
We shall dispose of the last scheme first. It is quite im- 
practicable, The proposal is to fit a kind of diaphragm 
to the front of the train which will fit the sides aan top of 
the tunnel approximately, so that each train would act the 
part of a piston, If the train ran at slow speed, say five miles 
an hour or so, then the scheme might answer ; if the velocity 
were anything like forty miles an hour the resistance would 
be increased so enormously that no feasible locomotive 
could make headway against it. The air in long tubes 
tends to pack, if we may use the word, and it would not be 
impossible to have a pressure of 7lb. or 8lb. on the 
square inch at one end of the Channel tunnel, although the 
other end was quite open. The packing of the air is well 
known to many engineers. As an example, we may state 
that on the Dalkey and Kingstown Atmospheric Railway, 
with about one mile and a-half of tube, a vacuum of 





several inches of mereury was obtained at the pumping- 
engine end for more than half a minute before the barometer 
stirred at the Kingstown end. To get over this difficulty by 
making the diaphragm a loose fit would not answer. The 
pressure would augment to such a point that all the 
air would find its way back round the diaphragm, the 
packing extending, say, a mile or two in advance; and the 
result would be that we should have to propel the trains 
againt an enormous resistance, and would only affect a 
mile or so of air at each end after all. As regards ventila- 
tion by furnaces, that is well known to be the most costly 
system which it is possible to adopt, and we may therefore 
reject it once. The relative merits of fans and pumps as 
ventilators have been keenly disputed. But it is doubtful 
if ordinary locomotives are retained, and a velocity of 
air current of ten miles an hour has to be maintained in 
the tunnel, whether a fan could be used, as the difference 
of pressure within and without the tunnel at the exhaust 
ond must be considerable. A blowing engine intended to 
deal with so large a volume of air would be of necessity of 
colossal proportions. The cross sectional area of the tunnel 
may be taken in round numbers at 400 square feet ; con- 
sequently, at ten miles an hour not less than 352,000 cubic 
feet would have to be blown into the tunnel per minute. 
A double-acting piston running at 440 feet per minute 
would need to have an area of 800 square feet, or in other 
words, a piston about 32ft. in diameter to do this work. 
If fans were used they must be of equally unusual pro- 
portions. 

We think we have said enough to show that it would 
be commercially impossible to maintain such a degree of 
ventilation in the tunnel as would permit trains to be 
worked within it with locomotives of the ordinary con- 
struction. The only way out of the difficulty that is appli- 
cable lies, we believe, in the use of a fireless locomotive. 
The atmospheric system and rope traction have been pro- 
posed, but to each there are insuperable objections, all due 
to the great length of the line to be worked, and on which 
it is not necessary to dwell. Itis time that some authorita- 
tive utterance should be heard on the subject—time that 
some one interested in the scheme should say how they 
“og ae to work the trattic without which the tunnel will 

e as useless as one of the Egyptian pyramids. The ques- 
tion may be dealt with either from the scientific or the 
commercial point of view; but in either case the ventila- 
tion of a huge railway tunnel twenty miles long, deep 
under the bottom of the sea, presents a problem worthy of 
the most careful attention, and possessing exceptional 
interest for engineers. 


STEEL BRONZE. 

Austria is dissatisfied with her field guns. For some 
time, and especially since the Franco-German war, the 
Austrian authorities have been engaged in experiments 
and trials for the improvement of their artillery, and 
many partial accounts of their work have reached our ears. 
The idea of compressing steel when in a state of fusion, 
conceived and carried out by Sir Joseph Whitworth, led to 
many experiments in the same direction ; and about two 
years ago the Archduke Guillaume, Director-General of the 
Austrian artillery, brought from Russia a specimen of 
bronze which had been compressed when in a fiuid state, 
and which was found greatly superiar to the bronze in use 
in Austria. About the same time M. Lavessiére, of Paris, 
exhibited at Vienna bronze and bronze guns of the same 
quality. These circumstances led Colonel Uchatius, director 
of the arsenal at Vienna, whose name is attached to a 
peculiarly fine and tenacious kind of steel made in Sweden, 
to take up the subject in an exhaustive manner, and the 
results are now before us. 

Colonel Uchatius found that with an alloy of 90 per 
cent. of copper and 10 per cent. of tin, and a pressure of 
about eighty tons, he could produce bronze equal in hard- 
ness to the Russian specimen. A cast iron mould 0°26 metre 
in diameter and 0°70 metre high, was thus filled with liquid 
bronze, which solidified in five minutes, and contracted so 
powerfully in the direction of the axis that the only part 
of the ingot which could be considered as sound was that 
which filled the lower part of the mould to the height of 
about 0°18 metre. In breaking this cylindrical mass the 
outer portion was found to be of acrystalline texture, of 
golden colour, gradually changing to a dense grey mass 
in the centre. But bronze thus cast was still wanting in 
the qualities required for guns. The metal was very 
tenacious, and the cannon rarely burst, but the elasticity 
of such metal is not much greater than that of ordinary 
bronze, and it is not hard enough to rifle the copper bands 
of projectiles. Colonel Uchatius then tried the experiment 
of cold rolling bronze cast in an ingot, and succeeded in 
increasing its power of resistance, elasticity, and hardness. 
He found that the metal could be rolled out to double its 
original length without the slighest trace of cracking, and 
that when elongated only 20 per cent. the bronze ac- 
— the hardness, the elasticity,and the resistance of steel. 

xperiments also proved that the elasticity of all tenacious 
substances increased rapidly when they were subjected to 
a force which exceeded the limit of the elasticity, a fact 
which Colonel Uchatius considers of considerable import- 
ance in metallurgical industry. Thus bronze cast in an 
open cylindrical mould attains the limit of its elasticity 
under a force of 400 kilo; es, which corresponds with 
an elongation of the original length by about ;>55 parts, 
whereasif it be subjected to a tensileforce which lengthens it 
permanently ;;455, the limit of its elasticity is raised to 
1600 kilogrammes, with an elastic increase of >;1,%3;;5 of 
the primitive length. Colonel Uchatius thus sets down 
the conditions which are to be realised in the manufacture 
of bronze cannon:—The effect of the explosion of the 
ay in the breech of the arm should be counteracted 

y a mechanical compression of the metal of the interior 
to a degree greater than that caused by the explosion of 
the charge ; the metal employed for the interior of cannon 
should therefore be submitted to a treatment analogous to 
rolling, which at the same time will give the metal the 
desired d of hardness. The questions remain:— Which 


is the best kind of bronze? and, can a metal be obtained 
which is perfeetly 


in quality from the cir- 


| alloys were tried, 


cumference to the centre! ‘To settle this point seven 





No. Tin. Copper. | Zine. 
1 12 per cent. 88 per cent | Nil. 
2 eo ie s } a 
3 8 9s 92 ” | ” 
4 6 oe o4 P ” 
5 10 ins | 88 ee 2 per cent. 
6 10 - } 89 ne 1 ” 
7 ae ini. sow 


| 

The last is the alloy used by M. Lavessiére. Two small 
bars were cut out of each ingot, and were rolled until they 
had acquired the hardness of steel. No. 1, however, 
would not roll. Nos. 2, 3, and 4 rolled well; the zinc in 
the three last examples was found of no appreciable 
utility. Nos, 2, 3,and 4 were subjected to strains of 5066, 
5200, and 5460 kilogrammes respectively. The limits of 
their elasticity were found to range from 1700 to 1300 
kilogrammes, and the permanent elongation to arrive at 
the desired hardness was in the case of No. 2, 20; in that 
of No. 3, 30; and of No. 4, 50 per cent. 

The only mode apparent for producing homogeneousness 
throughout the ingot was to cool at once the inside and 
the out, by the adoption of a double mould. A bronze 
tube was therefore introduced into the mould, and a 
stream of water kept up through the tube during the 
running. The whole mass was found to be crystalline, 
but there were flaws in concentric circles around the core. 
Air was tried instead of water, but in that case the bronze 
tube melted ; solid cores in bronze, copper, and cast iron 
were tried, and a solid forged copper core 0°05 metre in 
diameter gave satisfactory results. The bronze cylinders 
thus obtained were 0°62 metre in diameter, and 0°30 metre 
long; they were turned down to 0°18 metre outside, and 
the interior bored out to 0°08 metre. The cylinder was then 
opened by means of conical steel drifts and a hydraulic 
press; six drifts were employed, the first being 0°002 
metre larger in diameter than the interior of the 
bronze cylinder, and the last only 0°0005 metre larger 
than the fifth, so that the cylinder was enlarged 2 per 
cent.; the interior was then excessively hard and polished, 
and was ready for rifling. A peculiar advantage claimed 
for this mode of compression is that if the metal were not 
sound the fault would immediately appear; and it is 
remarked that after the last drift has been withdrawn the 
bronze cylinder contracts again to the extent of j;4j;, 
which proves that the different parts had undergone 
compression equal, according to calculation, to a 
central radial pressure of 2400 atmospheres. The alloy 
No. 3, containing 8 per cent. of tin, was found, 
after many trials, to be the best, and the most economical, 
The qualities of these bronze guns are summed up in the 
following terms :— The cannon produced in the manner 
described are declared to possess all the hardness, homo- 
geneousness, and resistance of steel tubes. The quality of 
the bronze varies from the exterior to the interior of the 
piece in proportion to the force to be resisted; the hardness, 
elasticity, and solidity diminishing from the interior to the 
outside, and all these qualities are more developed than in 
steel guns. The elasticity of which the direction is opposed 
to that of the explosive force of the charge, acts in a con- 
tinuous manner from the exterior surface of these bronze 
guns to the interior; but the neutral axis, where the 
interior and exterior forces are in equilibrium, is very near 
to the inner surface. For such a gun to burst the elasticity 
of the whole mass must be overcome simultaneously, and the 
great tenacity of the external part, which will bear an 
extension of 70 per cent. without rupture, is opposed to 
the action of the explosive force. In the guns formed 
with rings sunk on the neutral axis lies between the central 
tube and the strengthening rings, the consequence of 
which is that the latter have to support the whole force of 
the explosion. With respect to the wear of the interior 
surface of the chambers of the guns, Colonel Uchatius says 
that chemical action plays no part in it, and that it is due 
merely to the violent projection of the grains of powder 
which act like sand upon the metal, and that the effect is 
always most apparent where the metal is the hardest, 
which explains the necessity of placing a copper tube in 
the touch-hole. The compressed bronze is not more liable 
to wear than steel. This bronze is much less affected by 
atmospheric agency than steel. The cost of bronze guns 
is much less than that of steel, if the value of the old 
metal be taken into the account. 

Finally, the new bronze is declared to surpass all 
materials yet applied to the production of guns, and if 
the trials which are about to be made with a large number 
of field pieces should corroborate the experiments made on 
a small scale, the production of steel guns will be aban- 
doned. One of these new bronze guns has borne several 
hundred discharges, with the ordinary charge, successively, 
without the slightest deformity or injury being apparent 
in any part of the piece. 








PRIVATE BILLS IN PARLIAMENT. 

Art the close of the recess thirty-six bills had been reported in 
the Commons, and eight bills read a third time; thirteen bills 
had been withdrawn, three bills were rejected on preamble, and 
two bills reported against for non-compliance with standing 
orders, 

Mr. Bathurst’s committee on Group H resumed its sittings on 
Tuesday, the only bill remaining of the group being the Pem- 
berton Local Board Bill. The hearing occupied four days; the 
case closed yesterday, when the preamble was found proved, and 
the clauses were gone through. 

Mr. Raikes’ committee on unopposed bills have passed through 
the committee stage Ossett-cum-Gawthorpe Local Board Bill; 
the Columbia Market Bill; the Brewood and Wolyerhampton ; 
the Wednesfield and Wyrley Bank Railway ; and the Ramsey 
and Somersham Junction Railway Bills, with the Maidenhead 
Water and Widnes Local Board bills. 

The Aldgate and Bow Railway Bill in Group 1, for which the 
Committee has not as yet been appointed, is threatened with a 
formidable opposition, sixteen petitions having been already 
inst it. The petitioners including the Governors of 








London Hospital, the Regent’s Canal Company, East London 
Waterworks Company, Metropolitan Board of Works, London 
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and Blackwall Railway Company, Metropolitan Inner Circle 
Completion Company, Corporation of the City of London, 
Commissioners of Sewers, North Metropolitan Tramways Com- 
*pany, Great Eastern, London, Brighton, and South-coast, North 
London, and East London Railway Companies, with numerous 
other petitioners “ praying to be heard.” 

Committees have been appointed for Group 9, that embraces 
the Glasgow Corporation Tramways Bill, and three Scottish 
railway bills, the sittings to commence on the 13th instant; Mr. 
O'Reilly chairman. On the same day Mr. Leveson Gower and 
his committee will commence their sittings on Group 10, which 
embraces five Irish bills. Group 5—Mr. Ridley chairman—will 
commence its sittings on the 15th; it contains a number of 
important bills, including the Manchester, Sheffield, and Lincoln- 
shire, the Cheshire Lines Committee, the Lancashire and York- 
shire (new works), the London and North-Western (new lines, 
&e.), the North Union, and the West Lancashire Railway Bills. 
Group C embraces the five Birmingham Gas and Water Bills, 
and will commence sitting on the 14th, Mr. Waterhouse chair- 
man. Group K consists of the Oldham, Pontefract, Worksop, 
Blackburn, and Chelsea Water Bills ; the committee will com- 
mence proceedings on the 15th, Mr. Knatchbull-Hugessen in the 
chair. 

The Examiners have had a few sittings since the recess. The 
petitions for Whitbread’s Patent Bill and the Edinburgh Street 
‘Tramways Bill have been endorsed as not in compliance with 
standing orders, The Cleveland (Skelton) Gas, the Commis- 
sioners of Sewers (City of London), and the London and South- 
Western Railway (No. 2) Bill, thave been passed as in com- 
pliance with standing orders. 

The referees have also been sitting since the recess. They have 
allowed a limited opposition to the Corporation and ratepayers 
of Peterborough against the Peterborough Water Bill; and to 
the Corporation of Huddersfield and the Staithwaite Gaslight 
Company against the Longwood Gas Bill. The locus standi 
of the inhabitants of Lindley-cum-Quarmby against the Long- 
wood Gas Bill, and of the Bury Improvement Commissioners 
and the Waterloo-with-Seaforth local Board of Health, in opposi- 
tion to the Lancashire and Yorkshire Railway (New Works, &c.) 
Bill, have been refused. 

The Maidstone and Kent Coast Junction; the Orwell Railway 
and Piers ; and the Maidstone and Ashford Railway, and Seven- 
oaks, Maidstone, and Tunbridge, and South-Eastern Junction 
Railway bills, have been withdrawn. The London and South- 
Western Railway Bill for various powers has also been with- 
drawn, with leave given to introduce an amended bill “ to author- 
ise the company to purchase additional railways and works, to 
raise further capital, and to confirm an agreement between the 
company, the Great Western Railway Company, and the Lords 
of the Admiralty, in respect of a railway to Portland Break- 
water, and for other purposes.” 

Yesterday the business was opened in relation to five new groups. 

In Group D, Mr. Arthur Peel chairman, the case of the Bradford 
Water and Improvement Bill was opened and part heard. Mr. 
Brayshaw, chairman of the Waterworks Committee, and other 
witnesses, were heard in support. In Greup J, Mr. Baillie 
Cochrane chairman, the Millom Gas and Water Bill was referred 
to the Chairman of Committees’ on Ways and Means, the 
opposition having been withdrawn. Proceedings were taken with 
the Weardale and Shildon Water Bill. In Group 7, Mr. W. 
each chairman, what is likely to prove a keen contest in con- 
nection with the Buckinghamshire and Northamptonshire Rail- 
ways Union Bill was commenced, The bill is promoted by a 
new company, and is for a line of 17 miles 16 chains, to connect 
the Aylesbury and Buckingham Railway at East Clayden with 
the town of Buckingham, and with the Northampton and Ban- 
bury Junction and the East and West Junction Railways near 
Towcester ; to authorise running powers over other railways, 
traffic facilities with other companies, and working and traffic 
arrangements with those companies. Capital, by shares and 
loan, £516,666. The most powerful opponents are the London 
and North-Western and Great Western companies, who believe 
their traffic would suffer by the construction of the proposed 
line. Among the witnesses in support heard yesterday -vere the 
Duke of Buckingham and Sir Harry Verney, the latter one of the 
oldest living railway promoters, and belonging to a generation 
that is fast passing away. The duke is a capital witness, and 
gave his evidence promptly, and sharply to the point. There 
seemed to be a tacit understanding between the witness and 
counsel that they “meant business,” and the verbiage of “ your 
grace,” “my lord duke,” and the like, was entirely dispensed 
with. The case is proceeding. In Group 8, Sir John Kennaway 
chairman, the petition on the Felixstowe Railway and Pier Bill 
was part heard. This bill, promoted by anew company, is for a 
line running nearly parallel to the river Orwell from Felixstowe, 
opposite Harwich, to Ipswich. The case was part heard. 





THE PATENTS FOR INVENTIONS BILL. 


THE following petition is now being signed by all the leading 
inventors in Glasgow and neighbourhood, headed by Sir William 
Thomson, James R. Napier, Charles Randolph, James Robertson, 
James Deas, William Simons, A. C. Kirk, &c.:— 


Unto the Honourable the Commons of the United Kingdom of Great 
Britain and Ireland in Parliament assembled, the humble petition 
of the undersigned Inventors 


‘*Sheweth that a bill is now pending in your Honourable House 
dealing with the ;xesent law of patents for inventions entitled, 
‘ An Act for Consolidating, with Amendments, the Acts relating 
to Letters Patent for Inventions.’ That the petitioners are 
satisfied that if the bill were to pass into law it would materially 
lessen the encouragement at present given to those who devote 
their time, talents, and capital to the origination and development 
of useful inventions. That the bill would retard the improvement 
of the appliances required in the manufactures and in the utilisa- 
tion of the resources of the country, and thus prove detrimental to 
all classes of the people. That the passing of the bill into law 
would not result in any improvement upon the law of patents as 
presently existing. 

“Your petitioners therefore humbly pray your Honour- 

able House that the said bill may not pass into law. 
“* And your petitioners will ever pray.” 


REASONS FOR OPPOSING THE PATENTS FOR INVENTIONS BILL. 
M da of objecti to, and amendments on, the Lord 
Chancellor’s Patents for Inventions Bill, as resolved on by the 
meetings of inventors and patentees, held in Glasgow, in the 
months of March and April, 1875. The provisions of the Lord 
Chancellor’s bill having been carefully considered, the opinion was 
unanimously exp! that the bill as drawn would raise so many 
obstacles to the obtainment of patents, and impose so many 
restrictions and conditions on patentees, as to obstruct the devel 
maa of inventions, ond red the, nda progres of 
nation. owing were as prinei; 
aaa ties figures in the margin refer to the clauses in the 
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4. The number of examiners and assistant examiners proposed, | 28, Every patent shall be 


appear to be utterly madequate for the work to be done. 

8 The filing of complete specifications and drawings ui the first 
stage would Sean shut out the majority of inventors from 
obtaining patents, as they would thus have to pay at the first step 
the whole of their agent's fees in addition to stamp duty, without 

| having any certainty that the patent would be obtained. 

Sand 16. The provision giving power to any person to oppose the 
patent at two separate stages exposes the applicant to unnecessary 
expense and annoyance, with no increased advantage to the 
| public. 

: 11 (e). The proposal to examine ana report upon the importance 
or utility of inventions is impracticable. 

13 and 28, The proposal to grant seven years’ patents, with the 
alternative of going through a legal process to nl meen them, would 
be extremely discouraging to inventors, as there would be no 
inducement to invest capital in practically working out inventions, 
and very few could be profitably worked during so short a period 
of protection. 

15. The provision giving power to object to the granting of 
patents on an opinion of want of novelty, and allowing appeals 
against the exercise of such powers, would unnecessarily compli- 
cate the method of procedure for obtaining patents. 

27. The power to revoke patents if not worked within two years 
from their date, or if the patentee refuses to grant licenses, would 
have the same injurious effects as the short term patent (clause 13). 
It would also give rivals every facility for annoying the patentee, 
and greatly reduce the value of the patent, as an exclusive license 
could not be granted nor a complete assignment made ; and to the 
poorer class of patentees particularly this would be ruinous, as 


such conditions. 


years, is found to 


satisfy inventors : 


Amend ments. 

6. The Commissioners, with 
the Lord Chancellor, should have 
power to regulate the number of 
examiners and assistant exami- 
ners from time to time, accord- 
ing to the requirements of the 
Patent-oftice. 


8. The present system of pro- 
visional protection should be re- 
tained, but the fee payable 
thereon should be merely nomi- 
nal; and the complete specifi- 
cation and drawings should, as 
at present, be filed within six 
months from the date of pro- 
tection. 


11. Theduties of the examiners 
should only be to examine on 
points a, 4, and ¢ of this clause, 
and to report whether and to 
what extent the invention is, in 
their opinion, new as compared 
with public recordsin the Patent- 
office. 


12. This clause should be 


omitted. 


14. That the ‘‘ Notice to pro- 
ceed” stage should be abandoned, 


15. Onthe question of novelty, 
the applicant alone should have 
the right to determine whether 
or not the patent should be 
issued, 


16. So soon as the complete 
specification is examined and 
passed, the issue of the patent 
should not be subject to oppo- 
sition by prior patentees. 


22. Giving power to amend 
the specification within the first 
six months, is unnecessary under 
a system of provisional protec- 
tion, but certificates, or patents 
of addition should be allowed, 
as in France and Lelgium, the 
patent of addition having the 
same effect as, and expiring with 
the original patent. 


27. That patents should not 
be revoked unless the patentee 
fails to work his invention within 
the first ten years; and that 


capitalists would have nothing to do with a patent embodying 


SCHEDULE 2.—The method of taxing the patent so heavily in 
its early stages by throwing the whole £175 upon the first seven 
so grievously burdensome to the patentee as 
to prevent the development of very many valuable inventions. 

It was resolved that the following amendments on the bill would 
be more conducive to the interests of the public, by promoting the 
development of industrial inventions, and would moderately 


Explanatory Remarks. 

The system of preliminary 
examination is held to be right 
in principle, as it would prevent 
the repeated issue of separate 
patents for the same invention, 
and considerably lessen patent 
litigation ; but for the exami- 
nation to be therough, a much 
larger number of examiners than 
the bill provides would be neces- 
sary. 


This would meet the necessi 
ties of the poorer class of in 
ventors by giving them protection 
while negotiating for the com- 
pletion of the patent, and would 
give every patentee the oppor 
tunity of testing his invention 
before committing himself to 
the expense and precise details 
of a complete specification and 
drawings. 


To examine and report as to 
‘“whether the invention is inthe 
nature, wholly or mainly, of 
a combination of known wia- 
chinery, substances, or pro- 
cesses,” or whether it is frivolous, 
is unnecessary, and to report 
upon its importance or utility is 
impracticable. 


With a sufficient number of 
qualified examiners, referees are 
unnecessary and very objection- 
able, 


This would relieve patentees 
of unnecessary burdens, as the 
stage is a mere formality, and of 
no practical value to the public. 


. _ It will be obvious that, to give 
the power of rejecting patents on 
an opinion of want of novelty, 
might in many cases be produc- 
tive of serious consequences, 
when such questions are with 
difficulty dealt with in our su- 
preme courts. 


As the examiners are to ascer- 
tain whether the invention has 
been anticipated by prior patents, 
they thus sensthenlier guard the 
rights of prior patentees ; there- 
fore the right to petition against 
the issue of the patent should be 
based on the A of prior use 
only, as it would be extremely 
dangerous to give prior patentees 
the power to oppose the applicant 
on open documents. 


This would reduce the number 
of independent patents—a most 
important matter for the public 
—and at the same time save the 
patentee from paying duplicate 
taxes upon separate improve- 
ments on the one invention. 


It is in many cases impossible 
to get a patent worked within 
two years, and the effect of this 
clause would be, in cases where 
the inventor could not work it 





licenses should not be p y 
unless applied for within the 
first year from the date of the 
patent, 





lf, to encourage manufac- 
turers to make the patent void, 
by declining to work it for the 
two years, in order to get it free 
of ee the end of that 
ri the other hand, ifa 
icense is of any value to manu- 
facturers, one year should be 
ample time for them to discover 
the value of the invention, and 
it would be grossly unjust if a 
patentee, who had erected works 


and special machinery to manu- 
facture a patented pe ng should 
to grant 


then be led 
licenses to rivals 


| 
| 





issued for twenty-one years from 
the date of application 


44. That the letters patent 
should be as simple and portable 
as those of the United States, 


52, That the taxes should be 
paid annually upon patents, be- 
ginning at a small sum and in- 
creasing gradually with the age 
of the patent, as per schedule 
annexed, and that it should 
cease and determine on the 
failure to make the annual pay- 
ment prescribed by the schedule, 
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This would render unnecessary 
uny legal process for prolongs 
tion, and would give encourage 
ment for the development of 
those inventions which involve 
great expenditure of time and 
capital; as even under a four 
teen years’ patent the greater 
number of important inventions 
are not developed, 


If it be the intention of the 
Commissioners still to use the 
present Great Seal, which is a 
source of great annoyance to both 
patentees and agents on account 
of its unwieldiness and frequent 
breakage, the amendment would 
avoid this. 


This would relieve the pa- 
tentee of unnecessary burdens 
during the early and unremune 
rative period of the patent, and 
throw the heavier taxes upon it 
at a time when, by reason of its 
increasing value, they would be 
less burdensome on the patentee, 
and the annual increase would 
practically weed out all those 





| 
| 
| 
| 
| 
| 





patents which proved frivolous 
or of minor value to the patentee 
and to the public ; while by the 
adoption of this schedule all 
really useful inventions would be 
dev eloped, and the patents ca 
ried out for longer periods, and 
much larger revenue would thus 
accrue to the State, 


AMENDED SCHEDULE oF STAMP DveTtes, 
L Payable hu the Patentee. 


For recording provisional protection ... ... 0 .. «. £1 

On filing complete specification .. 0 .. .. . » *& 

For the letters patent =... ee wee ase tee cee tee 
Further at the end of each year, 

For the second year ... ... £2 For the twelfth year ... £20 
» third year .. ... 3 » thirteenth year ... p 4) 
» fourth year ... ... 4 »» fourteenth year ... Mw 
» fifth year oe D » fifteenth year. oo 

sixth year .. ... 6 » Sixteenth year... +) 
» seventh year... 7 » Seventeenth year 45 
» eighth year .. .. 8 » eighteenth year... 50 
» Ninth year .. .. +» nineteenth year... 55 
tenth year... .. 10 », twentieth year... 60 
eleventh year oe Lh +, twenty-first year 65 


Further for disclaimer and patent of addition, 
For certificate of request for leave to disclaim ... .. £5 
For patent of addition ae — 7 
Il.— Payable hu Opponent, 
Remark.- Opponents should, in fairness, pay the same duties as 
the applicant. 

For certificate of record of notice of opposition to 
PATENE 22. nee cee nee nee ree nee we wee wee RD 

For caveat against leave to disclaim ... .. ww. 5 

Miscellaneous : No amendment. 

A deputation waited upon Mr. George Anderson, one of the city 
members, last week, and, after the object of the movement being 
explained, Mr. Anderson expressed his willingness to present the 
petition. 


At an adjourned meeting of the Society for the Promotion of 


Scientific Industry, held on Tuesday evening, at Manchester, the 


amended report of a committee which had been appointed to con 


sider the bill introduced into Parliament by the Lord Chancellor 


for the amendment of the Law of Patents for Inventions was read. 
The report contained the following recommendations : 

“That it is not expedient to abolish the provisional specification, 
but that the existing distinction between the provisional and final 
specification should be maintained. 

“That the proposed examination should be confined to the fol 
lowing points, viz.:—{a) Whether the invention is a proper subject 
for a patent within the Statute of Monopolies. (/) Whether the 
specifications are sufficient. (c) Whether the invention appears 
open to objection, on the ground of want of novelty, as far as can 
be ascertained from former specifications and other documents and 
publications in the Patent-office. 

“That the proposed examination shall be conducted by an ade 
quate staff of patent officials attached to the Patent-oflice, and that 
the result of the examination shall be reduced to the form of a 
report, and that such report shall not, even though adverse, con 
stitute a veto upon the grant of a patent, but shall be regarded as 
matter of information. 

“That the applicant shall have the fullest opportunity of at 
tending before the examiners and the law officers respectively, 
together with ample power of amendment in respect of the speciti- 
cations and otherwise. 

“That no patent shall be revoked upon the ground merely of 
non-use}, 

“That the charges imposed upon the patentee in respect of the 
grant of a patent should be reduced, and be collected mainly in the 
form of annual payments. 

“* That having regard to the effect and cost of presenting copies 
of specifications and other documents to foreign Governments, 
efforts should be made to secure reciprocity, and that there should 
be no publication of abandoned provisional specifications, 

‘That if any system of compulsory licenses be established, pro- 
vision should be made so that the terms on which licenses should 
granted could be ascertained in a simple and economical way. 

“That the entire machinery of the patent law should be so ar- 
ranged as to secure as far as possible simplicity of procedure. 





LauncH oF H.M.S. ALEXANDRA,—The Alexandra, formerly 
known as the Superb, was successfully launched at Chatham on 
Wednesday; the ceremony of christening the ship was performed 
by the Princess of Wales. The Alexandra will constitute a 
powerful addition to our fleet, as will be gathered from the follow- 
ing table, compiled by our contemporary, the Standard :- 








| Maximum Weight | Number 
Weight of thickness of the of pro- 
ship. of hull heaviest tected 
| armour. wubs. guns 
Tons. Inches. [Tons. 
Single screw, Minotaur... 10,627 54 12 14 
Double screw, Alexandra 9,500 12 25 12 
le screw, Sultan .. .. 9.286 9 18 12 
Single screw, Warrior .. .. 9,140 47 Y 24 
Single screw, Independencia | 
. ““Reloubtantt 9,000 2 | 3% ¢ 
le screw, jou le 
rene ope ee le a 4 
Single screw, Hercules... .. 8,700 | y 18 lo 
Double screw, Temeraire | 
(building at Chatham) ..| 8415 | 25 8 
Single screw, Monarch 8,322 7 25 7 
Single 7,400 %e | 2 


screw, Kaiser (German) 


Hi 
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ON THE BESSEMER STEAMSHIP.* 
By Mr. E. J. Reep, C.B., M.P. 


THE Bessemer steamship was designed for a special purpose, as 
is pretty well known, and the designing of her involved some 7 
interesting and novel problems in shipbuilding, the chief of whic 
is the object for which the vessel was designed—to support a saloon 
which was to be made unsusceptible to transverse oscillation b 
the application to it of machinery, I may say that Mr. Bessemer’s 
idea was, and is, to apply his machinery not only to the transverse 
motion of the saloon or cabin, but also to the longitudinal oscilla- 
tion. But as this vessel was intended only for Channel service, 
and as it was to be a large vessel, performing the service in com- 
paratively small waves, it was thought desirable by Mr. Bessemer, 
as well as by his friends, that he should limit the first application 
of his system to the correction of transverse oscillation; and 
therefore the problem was, in this case, to design a vessel which 
should have a very light draught of water for so large a ship; 
which should be double-ended, so as to go in and out of the narrow 
harbours of the Continent without the necessity of turning round ; 
which should be fast; and which should, at the same time, have in 
the centre of her a space about 86ft. long, which should be entirely 
free from everything but the Bessemer saloon and its appliances. 
The first effect of this was to drive the machinery of the ship— 
which in high-powered vessels, at any rate, is usually near the 
centre of the vessel—quite away from the centre, so that the 
engines or boilers could not be placed within 43ft. of the midship 
section of the vessel. This necessity raised the question as to what 
would be the best application of the propulsive power. It will be 
obvious to this meeting that it was quite out of the question to 
consider that either one or two engines, in a vessel capable of 
entering the shallow harbours of the Continent, would be able to 
deliver sufficient steam power to drive her at the large speed 
required —which speed, I may state, was to be fully equal at least 
to that of any of the vessels now performing the service—the idea 
of Mr. Bessemer and his coadjutors being that she should be some- 
what faster, certainly not slower, than any of the existing vessels, 
We naturally were driven to the consideration of the application 
of the steam power to two points, and from two sets of engines, 
instead of one; and there was the responsibility of saying whether 
this arrangement, in which the paddle-wheels are placed more than 
100ft. apart, would be effectual. And I must say that the general 
impression—and the very general impression—was that it would 
not be successful, and that the second engine and its paddle-wheels 
would be of comparatively little value; but I doubt whether that 
opinion was ever shared in by the thoughtful members of this 
Institution. If you consider that the whole of the revolutions of 
a paddle engine, when a ship is going at an enormously high 
speed, are employed in producing that speed, from moment to 
moment, it is very natural that you should draw the inference to 
which I have referred; but when you think for a moment you will 
see that an ordinary fast paddle steamer, with her engines making 
probably thirty-five revolutions, and going at some fifteen or six- 
teen knots, really has those engines making over thirty revolutions 
for the one single object of keeping up with the vessel, rather than 
propelling her; by which I mean that if you were suddenly to 
remove the engine-power and the paddle-wheels the ship would 
still go for a certain short period of time at nearly the continuous 
speed which it was maintaining before the power was so removed. 
What the engine does from moment to moment is to prevent the 
degradation of speed, and to keep it up to a uniform strength. It 
is the few last turns of the wheel which do the propulsive part, by 
far the larger number of times being required for the purpose of 
keeping the wheel at the pace of the vessel, without exerting any 
propelling effect at all; because, if the wheel went slower than the 
vessel, it is obvious that it would be a resistance to her progress, 
and to avoid that you are obliged to turn the wheels at a consi- 
derable volocity, and the additional revolutions made to keep up 
with the speed are very few, And theretore I thought, if you 
placed a second wheel at some distance from the first, the disad- 
vantage it would be under would be thus obviated, chiefly having 
relation to those last few revolutions, and not to all the early 
number of revolutions required for merely keeping up with the 
ship; and I went so far as to predict, with some confidence, that 
there would not in fact be found a greater difference in the revo- 
lutions of the two sets of engines when both were performing 
equally efficient services, than about four or five. Of course I 
quite admit that there was much speculation in that view, but that 
was the conclusion to which, after much consideration, I foronecame. 
Perhaps this is the moment to say, a lord, that we have had 
the ship out three times on considerable runs, and when both 
engines were doing their best the difference between the revolutions 
of the engines does not exceed two. The after engine certainly 
exerts its power, and therefore it must deliver its power with only 
two revolutions more than the foremost wheel. I might mention 
that I believe this arrangement of paddle-wheels is not new, but I 
think it has been adopted on former occasions in light draught 
steamers. I cannot advert to particular instances, but I well 
remember my friend Mr. Penn, the eminent marine engineer, once 
telling me he was about making double engines of that kind for 
the purpose of propelling light draught vessels on some of the 
American rivers. 

Mr. John Scott Russell : And on the Danube. 

Mr. E. J. Reed: Yes, and on the Danube. The consequence is, 
as far as this point goes, it is not very novel, except to us, and it 
certainly was novel to me at the time. I am glad to say that 
Mr. Bessemer has, in my opinion, established the fact that when 
the necessity arises you can apply the propulsive force in two parts 
by two totally independent engines with separate paddle- wheels. 
Of course the futher question remains how near together you 
could bring those wheels without great loss, and upon that point 
it is impossible to speak with confidence, All I can say is that if 

ou look at the water as the Bessemer is going at high speed 

tween the first and second wheels, although there is a good deal 
of boil and motion it does seem to be certainly approximately at 
rest and to oppose the revolutions of the second engine, which is 
what you want. I think that all doubts as to the efficiency of the 
arrang' t will di from every practical mind when they 
once see the ship in operation, and witness the relative velocities 
of the two wheels and the state of the water between them. 

Mr. J. Scott Russell : How far apart could they be got? 

Mr. E. J. Reed: The wheels of the Bessemer are somewhat 
over 100ft. 

Mr, J. Scott Russell : Could they go farther with advantage or 
disadvantage ? 

Mr. E. J. Reed: They were placed where they are simply by 
the consideration that we had to leave a certain length ia the 
centre of the vessel for Mr. Bessemer. The object of leaving that 
length was to enable Mr, Bessemer to plant his saloon on that part 
of the vessel which was subject to the least oscillation in a longi- 

tudinal sense; and I must say, when the Bessemer saloon was 
quite at rest, and the machinery of it was not in action, and when 
the ship was in a considerable sea, which we experienced, the 
small extent to which you feel the pitching motion of the ship is 
very slight indeed ; but I must say that that is largely due to the 
reason that the ship does not pitch much. This brings me to 
another point, which I will mention here b it is peculi 
Mr. Bessemer. It was adopted in the ship by his wish, and repre- 
sents a view of his own, and that is the adoption of the low ends. 
Mr. Bessemer having consented to forego the attempt to control 
the cabin by power, both in its longitudinal and transverse oscil- 
lations, was naturally desirous of a pitching motion as 
much as possible, I doubt whether he was so desirous of 
reducing the rolling motion, because I think that Mr. Bessemer’s 
saloon and appliances would have exhibited themselves with 
much ater advantage in a badly-rolling ship, because it is 
so much easier by his appliances to take a large roll out of a 
yessel than to follow all the delicate movements of a vessel that 
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rolls but little. But in a longitudinal sense he was most anxious 
to have the ship very steady, and his idea was that if you made 
the ends low, so that as soon as she got into any kind of sea it 
would roll over them, that the causes which induce ships to rise 
and fall and pitch would be eliminated to a large degree. I must 
say that I, for one, do not like these low ends for ships. I do not 
like them because they are very bad things, from a sailor’s point 
of view. It is extremely unpleasant to have all your capstans and 
anchors and cables where they are so much out of sight, and 
naturally the objection may be taken that at the time when you 
most want to use your anchors and cables, in a gale of wind, you 
will have great difficulty in doing so. Even in the case of the 
Bessemer herself—which is far too e a vessel to enter the inner 
harbour at Dover, where other vessels retreat, when there is bad 
weather, until it has passed over—it would be nece for her to 
use her anchors and cables, and no doubt there will at times 
some inconvenience in that respect. I need hardly say that we 
have taken the greatest pains to get rid of those difficulties, and 
the capstans are fitted with hydraulic power, and all the arrange- 
ments are as simple as they could be made. At the same time it 
is proper to say, that whatever differences of opinion may exist, 
from a sailor’s point of view, as to the character of those low ends, 
that in this ship, in co-operation with other causes possibly, they 
certainly are most successful. For my part I never expected to live 
to see a ship of the size of this ship oavem, in heavy seas, the same 
as I have seen the Bessemer perform on the voyage from the 
Humber to the Thames. Upon the morning of the day that 
succeeded the night of our departure we still had a very heavy 
sea, and many ships passed us—modern steamers—with that 
peculiar combination of pitching and rolling, and rising and falling 
which is so very unpleasant, even to look at. I may say that the 
sea was rough ab to induce large vessels to lift their fore feet 
quite out of the water, and to plunge their forecastles under 
water; but at that moment the pitching motion of the Bessemer 
was almost nil. When you stood upon the end of the upper deck and 
looked down on the low part, it is fair to say it was as often out 
of sight as in sight, the sea completely covered it, and all the 
inducements for the ship to rise and fall seemed to have disap- 
peared, or nearly all. I should not like to exaggerate this. You 
will yourselves have an opportunity of judging whether there is 
any exaggeration in what I say, but my impression on that trip was 
quite borne out by other persons on tees | The pitching of the 
saloon was of the slightest possible kind, and, therefore, that is 
particularly satisfactory with regard to this vessel. I may say 
that we were dealing on that occasion with seas of a class for 
which this vessel was not intended, and I should not have 
been at all surprised to find the Bessemer knock about with 
iderable violence—as she is a comparatively light draught 
ship for her size—poised on the surface water of a great wave. 
Perhaps in this connection I ought to mention the rolling, and 
dispose of that before I speak of other points. A ship, as naval 
architects know, will design herself when you have certain things 
given; and in this case there was very little scope for the designer 
to carry out his plans insuch a manner as to greatly interfere with 
or modify the rolling motion; and, therefore, having given as much 
attention to that head as I could give, considering the plans of the 
vessel, I turned to the instructions of my friend Mr, Froude with 
reference to bilge keels, and the facts he has developed ; I thought 
it desirable to give this vessel at any rate bilge keels of considerable 
depth, and the Bessemer has bilge keels of 2ft. 6in. in depth and 
of considerable length. They are low down, and are put so as to 
interfere, or be interfered with, as little as possible by the paddle- 
wheels, but they run throughoul the space between the paddle- 
wheels. It must have been obvious to every person on board that 
the rolling of that vessel is largely modified and reduced by the 
existence of those bilge keels. She does not roll with that uni- 
formity of lounging motion from side to side which is common in 
ships at sea. When she is obliged to roll from the action of a wave, 
or a succession of waves, you can almost feel that the bilge keels 
are taking the roll out of her, and you see her almost within two 
or three oscillations of a considerable roll, quite steadying herself, 
and occasionally in the midst of great waves which are rolling other 
ships systematically, you will see her steadying herself ina remark- 
able degree. I think it would be wrong to dwell any more on this 
point, because the nature of it is understood by the Institution. 
It will be seen that this vessel, from the peculiar conformation 
which I have described at the ends, has introduced this question of 
a structural nature, namely, What is to be the top of the ship in 
which we are to place our strength? There was no doubt about 
the bottom of the ship. That isa very broad flat girder, and we 
only thought it necessary to reinforce the natural strength of the 
bottom by doubling the flat keel plate, which is unusual in mer- 
chant vessels as you know, and building the ship with her chief 
strength in a longitudinal direction. There are three longitudinals, 
as will be seen, on each side, and so far there is no question about 
the strength of the bottom of the vessel. But it was a serious 
question how to deal with the top of the girder. What has been 
p mene is this. In passing from the upper deck to the low ends, we 
have adopted a somewhat novel device, because we have continued 
the stringer and outer sheer strake down in the form of a great 
angle iron or half girder. We brought it down and allowed both 
the stringer and the sheer strake to loose themselves in the plating 
of the side and the deck, curving the side in the lower part. I 
could easily explain, my lord, to the gentlemen present the various 
details of this arrangement. Of course it was very necessary to 
give proper support and connection to that girder, but I think it 
unnecessary to do so, as it will be described in the paper. I think 
it will be seen that by treating the — stringer and sheer 
strakes as the top of the girder, and by bringing down the outer 
sheer strake and stringer to lay hold of the low ends, we contribute 
all that it is possible to do towards the support of this part of the 
vessel, both as regards its tendency to fall and to rise, this being 
formed so as to act as a strut as well as to give tensile strength to 
the arrangement. Great pains were taken in developing that plan 
to the fullest extent, ped believe it has resulted satisfactorily. 
But that is only how the top of the girder is connected between 
the two decks, The deme that we = upon for the top of 
the girder amidships we gain in the usual way by putting a very 
broad and strong stringer plate 6ft. wide. We have taken great 
pains to support it by partial bulkheads and partial beams, and 
everything has been done to enable that to act efficiently both in 
tension and in compression. I am inclined to think that by this 
arrangement the Bessemer is unusually strong, instead of being as 
she might have been by the neglect of those considerations very 
weak, Then, the next point I will mention, in order to finish the 
structural observations, is, that the framing is similarly arranged 
to that of the Inconstant and some other vessels. There are deep 
frames, 6ft. apart, and shallow frames, made of a couple of angle 
irons, at intervals of 2ft. In the wake of the engines the deep 
frames are 4ft. apart, and then we have one of these shallow frames 
between each floor. In the other of the vessel, where the 
deep frames are 6ft. apart, we have two of these shallow frames 
between; so that, in point of fact, she has a frame at every 2ft. 
Having deep frames at somewhat greater distances, with the inter- 
mediate supports of these shallow frames, seems to me a better 
means of getting the proper transverse strength for the hull, with 
the least weight of material, than by having all the frames alike, as 
usual. In addition to these frames in the wake of the saloon, 
which is a long space, as you will observe, with nothing going 
across at all, it was necessary to give great support to that 
= of the vessel; and that we accomplished in this way— 
of all, we took care to bulkhead the ship well at both 
ends; and then, as I said, we took great care to stiffen the 
stringers; and, in the third place, we putin plenty of these stiffening 
ial bulkheads ; and, in the last place, we plated her inside ; so 

as to form the side of the vessel into, as it were, a double girder on 
each side. Of course, it was a difficult and an unpleasant thing, 
from a naval architect's point of view to leave a hole in the upper 
deck pf yoo ship, 70ft. long, an thin 14ft. or 15ft. pf the 
th of your ship; but, certainly, I considered that there 
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was nothing in the problem that could not be encountered, and I 
believe the — of the ship, structurally, is perfectly 
satisfactory. It received the full approval of Lloyd’s 
surveyors and all the professional men who have inspected it. 
The only thing i to be said with regard to the structure, 
is that there are eight b eads in the vessel. It was essential, 
as I have stated, that this vessel should be double-ended—both 
ends alike—that both ends should be bows, and that both ends 
should be sterns, and it was necessary to have a rudder at each 
end. Many members of this Institution know how much trouble 
has been ~_ by bow rudders in double-ended vessels. I am 
strongly of opinion that most of those troubles have arisen from 
persons taking the rudder, as it were, out of the ship; by which I 
mean, as that to be the bow of the vessel, they have too 
often, asI think, treated that piece of her as a rudder, and made 
the rudder surfaces to conform to the water-lines of the vessel. 
If that is done, it is perfectly obvious that the ship must have a 
good deal of helm given to her before the rudder comes into play 
at all as a steering instrument. In the Bessemer we decided not 
to have that arrangement, but the one which I will now state to 
you. First, to end the water-lines of the ship proper at the 
rudder spindle, and treat the rudder just as an ordinary rudder 
running beyond it, and then to put a stem or stern-post outside 
that. The water-lines below all end at this point, and the rudder 
is nearly a plane. Above that it was of course necessary to have 
some increase of space to allow the tiller to work ; and, therefore, 
the upper lines are of a fuller kind, so that in point of fact, the 
lower water-lines of the ship all end at the rudder-post as a stem, 
and the upper lines terminate at the ends of the vessel, and the 
result is that the rudder is nearly a plane of the usual kind. The 
ship was intended to be of light draught. Her intended draught 
was to be something less than 8ft. aturally, therefore, it was 
necessary to give great longitudinal surface to the rudders, and 
that has been done, of course, in order to get the surface requisite 
for steering such a vessel. I must say the — anxiety or doubt I 
have ever had about the performance of such a vessel has been 
with reference to her steering, use the vessel being of such 
light draught, it must of necessity happen, or one woul — 
it might happen, that in a very heavy sea the rudder would be 
frequently out of the water. I gave very serious consideration to 
that question in the first inst I idered whether we 
should not introduce a second rudder going down into deeper 
water when the vessel was not in shallow water ; but after making 
many calculations, and much considering the subject, I came to 
the conclusion that the simpler course was the best course, and 
that what we should do would be to make the rudder as I have 
described, and to give it an enormously strong spindle and rudder- 
head, and provide abundant steering power, so that when the 
rudder was struck by the sea, after being abandoned by the wave, 
there should be ample strength to resist all such blows. I 
thought if that were the case, the occasio’ abandonment of it 
would not result in any practical oon and up to this 
time there has been no indication of the kind. As far as I can 
judge, the Bessemer seems to: steer extremely well. I may 
mention that the whole of the steering gear and capstan work, and 
many other things in the ship, are done by hydraulic power which 
has been supplied, as far as the ship’s a are concerned, by 
Messrs, Brown, of Edinburgh, and the facility with which this 
large vessel is steered by a small tiller which requires hardly any 
force to move it, is very admirable and also very remarkable. 
The question then arose with reference to this steering arrange- 
ment, whether it was necessary to treat the ship in all respects as 
a double bow and double stern vessel? We decided on making 
some exceptions to that. For inst , we decided on not fitting 
spare steering appliances to both rudders. We thought that no 
circumstances could arise in which in the event of an accident to 
one rudder, the other end could not be used as a bow, and we were 
not desirous to encumber the vessel with unnecessary elements. 
I shall be expected to mention something about the speed of the 
ship, and I can hardly do that without referring to the weight of 
the vessel and the draught of water. As I have stated, our 
calculations were based upon the assumption that the ship would 
draw something between 7ft. 6in. and 8ft.—we have made it 7ft. 
6in. draught. Of course the Institution will see that there are 
many novel things in this vessel and in connection with Mr. 
Bessemer’s machinery, and the desire has been to make it so 
ample and commanding and efficient in every way that a great 
deal of unforeseen weight has crept in in various ways. Just for 
the interest of the meeting, and by way of illustration of the 
manner in which it has crept in, and in order to show you that it 
was all, or nearly all, due to the precautions of Mr. Bessemer and 
the exercise of that fertile genius which he is known to possess, I 
may mention that instead of locking the saloon, in the event of 
the necessity of locking it arising, by some simple arrangement of 
blocks or ropes, Mr. Bessemer has introduced an extremely 
beautiful set of machinery which lays hold of a dependent lever 
from the bottom of the frame and in the sweetest manner 
ible forces the saloon back into the upright position and 
cae it there with hydraulic power. It is a very beautiful 
contrivance, and very efficient. need not say that it involves 
more weight than the lashing the saloon with a rope or fastening 
it with blocks, and so in many other ways. Then, again, the pro- 
prietors of the Bessemer ship have thought it desirable to work a 
great deal more of the fittings by hydraulic power than was 
originally contemplated, in order to add to the ship’s efficiency. 
Among other things large hydraulic cranes have been introduced, 
and in this, and owing to some excessive weight in the engines, 
and a ve ight excess indeed in the ship, there has been an 
accumulation of weight which causes a draught of 8ft. 6in., which 
is about the draught of the vessel at present. I mention this 
because it affects the question of speed, as the meeting will see, in 
three ways. In the first place, all the extra immersion is the 
immersion of the bluff upper portion, and, therefore, the resistance 
of the vessel is increased in a much larger proportion than is due 
to the mere depth, because, if it was the immersion of the finer 
lines below it would not have mattered so much. In the next 
place, the centres of the paddle-wheels are lowered in some degree, 
and this makes the engines work at some disadvan: with regard 
to the angle of the impingement of the floats on the water. It 
has also rendered necessary some reduction in the paddle floats, 
I mention these things, frankly, because there is nothing in this 
vessel that needs any kind of concealment ; in fact, the object has 
been throughout to get the public interest excited in the vessel, 
and to cause them to know as much as possible about her. It will 
affect the speed in some degree ; but I may say, that anticipatin, 
in a large and novel undertaking of this kind—in which seve 
persons were to be interested in addition to the designer of the 
vessel, where his control would be limited--there would be 
these alterations, we took the precaution of increasing our displace- 
ment in the laying off, allowing some margin, or I am afraid she 
would have been still deeper. We also took the precaution— 
which was a proper one, and is a satisfactory one at present—of 
utting power enough to have driven her, at her original draught, 
T believe, over twenty miles an hour. Therefore, we have high 
, to have something taken from. I cannot quite <— from 
e causes I have — Cage A Lrg ange we _ d anti- 
ipate especial], as u e presen’ e, owing various 
pom chiefly the difficulty of getting the revolutions, with the 
extra immersion of the wheels, the engines have not developed 
their full power ; and also from some little hea of the " 
which is not unusual in new engines. In fact, the ship has only 
been under steam three times, and a little more experience is 
uired before she can be driven at her utmost speed. 
r. J. Scott Russell: You have not mentioned the actual 


Mr. E. J. Reed: She has Se ue fall be at a: knots ; 
but, as I say, we have not develo; power, an ve no’ 
yet made eae trial of her She attained that speed the 
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is quite impossible to state what the ultimate speed will be until 
you put the ship on her trial under all the circumstances of a trial 
trip, which we have not done. On our trip the other day the 
pilot told us—by his running from the land--that we were steam- 
ing at that speed; but I must say that we have no guarantee 
a pilot’s account, who judged from the lights and the 
land that we passed. It may have been a little exaggerated, but I 
must say that I see no reason whatever to doubt that the speed of 
the ship will be very high, at = rate I hope considerably in excess 
of “the existing vessels, and then that object, which was the 
primary one, will have been accomplished. 

The Chairman: How long will this vessel be in crossing the 
Channel ? 


Mr. E. J. Reed: I hope, my lord, very little in excess of the 
hour—perhaps a little longer—notwithstanding the extra draught. 
As I stated at = = the — wd yond been so — 
attain a particular as to obtain a high and su ing 8 > 
and the proprietors of the ship have much pochuned to allow Mr. 
Bessemer and themselves to embody in this ship all the improve- 
ments and views he had, in order to test the great principles which 
the ship is built to decide, than to adhere strictly to the original 
elements of the design. My lord, as I stated, there are other 
points of interest in connection with the Bessemer, but I think, 
after the long time I have on the meeting, I should not 
go into them. With regard to the saloon, I was not going to say 
anything, for the simple reason that it is entirely the construction 
of Mr. Bessemer, and he is the person in whose hands the whole 
responsibility ot it lies ; but Mr. Bessemer, I am grieved to say, 
has just telegraphed me to state that he is suffering from bron- 
chitis, or otherwise he would have had much pleasure in ‘ne 
here to-day, and speaking on the subject. In his absence, I woul 
just make a few remarks with regard to it, although I really do 
not know what to say, except that it is a very large and handsome 
room, supported on longitudinal pivots, and moved by hydraulic 
power. It may be of interest to mention the manner in which the 
power is applied :—We placed the pivot of the saloon at what we 
panine Saml: ¢ the best height, and the whole structure stands upon a 
framework, of which the basis is formed of deep plate beams. 
These beams look large, and they are large and heavy, and I 
have no doubt myself that if Mr. Bessemer had been building 
this for the Ae instead of the sea, he would have had 
them larger and heavier still, because he would have pre- 
ferred to have had a considerable counterpoise of weight 
below. His machinery is so powerful that it is more incon- 
venient to deal with small forces by means of it than large. 
The power is actually applied at the ends of the two principal 
beams near the centre. There are four pivots, one near each end, 
and two in the middle. There are one or two other points of 
interest which I ought to mention, because they are the points of 
contact between the ship and the saloon. The way in which this 
contact has been made isa very simple one. This is merely an 
india-rubber lip or flange lying against the saloon, with a drain 
pipe fitted below, with some little declivity, so as to carry into 
the bilges any water that may come through. The important point 
is to keep the public from getting there, as well as the little 
parcels and things which the public carry. That has been the 
principal object in this arrangement. Another point of interest is 
this. When you stand upon the bridge deck Of the vessel the 
saloon oscillates close to you, and it had to be considered how 
that should be dealt with, because the top of this saloon when the 
ship is rolling heavily would form with the bridge deck an immense 
pair of scissors which would operate unpleasantly upon the limbs 
and property of the passengers if it were not prevented. The 
manner in which that has been dealt with is this: A circle has 
been swept from the centre of the pivot of the saloon to the 
necessary height, and a coaming put upon the saloon and another 
upon the deck, so that the tops of those two coamings are always 
coincident in whatever position the saloon may be. As far as the 

are concerned they are kept at a distance apart, so that people 
must wantonly get between them in order to be injured. At sea, 
when the saloon is worked, if it ever is to be worked in a heavy sea— 
that is to say, if the ship can ever be made to roll very greatly — 
to the passengers upon the roof of the saloon the appearance will 
be most peculiar. Indeed, that is what we saw the other day ; 
because you stand upon the saloon and see the paddle boxes and 
the whole sides of the ship going up and down, while you are 
standing among them looking on. My own feeling is, that it is 
pe gy y that one of the applications of this principle— 
which I believe will be perfectly successful in every point of view 
—will be its application to small cabins. I think it will be an 
advantage in sea-going ships not to attempt to have a promenade 
deck on the top of the saloon at all ; but in this vessel it is a most 
desirable thing, b a pr is required for the traffic 
between the two countries. There are gallant and distinguished 
geatlemen here who have seen the ship, and they can express their 
opinion upon her from that point of view. I must say, in the 
early ~~ I often heard it said that some persons thought the 
ship would be fairly successful, but that they did not believe in the 
success of Mr. Bessemer’s saloon. My own belief has always been 
quite the contrary. I believe that Mr. Bessemer has yet to find 
out the best means of inducing the eye and hand of the operator 
to follow the motions of the ship and some other motions of that 
sort, but that the saloon machinery has the power to control the 
saloon and to move it about as may be necessary, or keep it from 
being moved about by the ship, which is the main point, there can 
be no sort of doubt. I most earnestly hope and quite believe that 
in a short time this ship will be performing the Channel service 
with only one disadvantage, and that disadvantage will be that 
the ship in all ordinary circumstances will be so steady that every- 
body will be wondering why a saloon was required ; and on the 
other hand I think Mr. Bessemer is placed in an unfortunate posi- 
tion, because, as I said in the early part, with a heavy rolling 
ship, he could have applied his invention with success so much 
more readily ; but with a ship rolling but little, and steadying 
herself in the curious manner which I have described between the 
rolls, it is extremely puzzling to the operator; as I have said 
before, however, I believe it will be a perfect success, 











THE CHEMICAL SOCIETY. 
Thursday, April 1st, 1875. 
Professor ABEL, F.R.S., President, in the Chair. 

THE minutes of the preceding meeting having been read and 
the visitors announced, the following names were read for the first 
time. Messrs, J. E. Stoddart, W. M. Hamlet, H. M. Hastings, H. 8. 
Carpenter, A. Southall and W. A. Little. For the third time, 
Messrs. Arthur — M. G. Crossman, Charles A. Heywood, 
Samuel A. Hill, Edward Lawrence Cleaver, R. Elliott Cumington, 
Cornelius O’Keeffe, Matthew, W. Williams, James Wilson and 
George E. Davis; Messrs. Thomas Howard and J. Ackworth were 
formally admitted fellows of the Society. 

The newly elected President said that before proceeding to the 
usual b of the ting, he wished to express the profound 

titude he felt for the honour the Society had confe on him 
y electing him as their president. He would endeavour to his 
utmost to uphold the character of the Society, but the distinguished 
chemists who had preceded him in that office, and especially the 
one he had immediately succeeded, whose grasp of the philosophic 
bearings of any subject, and aptitude in detecting points for discus- 
sion, had formed one of the t attractions of their meetings, 
rendered this especially cult. They might rest 4 
however, that the interests of the Society would be zealously 
vaues warmly cherished as long as he held the office of 
presiden' 

The first paper, “‘ Researches on the Action of the Copper-Zinc 
Couple on fae J Bodies, Part VIII., on Chloroform, Bromoform, 
was 








and Iodoform,” by Dr. J. H. Gladstone and Mr. A. Tribe, 
read by the latter. The dry couple has no action on chloroform, 
but when heated with it in the presence of absolute alcohol, gas is 





rapidly evolved, which on examination proved to be marsh gas 
mixed with a small amount of acetylene. Chlorethylate of zinc is 
left in the flask, so that the reaction may be represented by the 
equations 
C HCL +3 C2: H, 0. H + 3Zn=CH, + 3 C2 Hs O. Cl Zn 

2CHCl1,+3 Zn = C2 He + 3 Zn Cle 
With water the action is somewhat similar, marsh gas and zinc 
oxychloride being produced— 

2C HCl + 3 H, O + 6 Zn =2C H, +3 (Zn Ch, Tu O) 
With bromoform and absolute alcohol the result takes place after 
a few minutes with almost explosive violence, so that it is necessary 
to immerse the flask in cold water. The results are similar to 
those obtained with chloroform, but the proportion of acetylene pro- 
duced is much larger. When zinc foil is substituted for the couple 


the reaction is nearly the same, but the amount of marsh is larger. | 


Iodoform gives results very similar to those obtained with bromo- 
form, but the reaction is not nearly so violent. 

Mr. W. H. Perkin said it was remarkable that no intermediate 
chlorinated compounds were produced in this reaction, as was the 
case when chloroform was treated with zinc powder, especially 
since their volatility would at once remove them from the further 
action of the couple. 

In reply to a question of Professor Tilden, Mr. J. Williams said 
the best method of preparing bromoform was by the action of 
alkalis on bromal, 

The President having thanked the authors in the name of the 
Society, Dr. W. A. Tilden read a paper ‘‘On the Action of Nitrosyl 
Chloride on Organic Bodies, Part IL, on Turpentine Oil.” When 
nitrosyl chloride, evolved from the sulphate and common salt, is 
en into oil of turpentine it becomes hot and much 

rown resinous matter is produced, but if the liquid be 
kept cool by a freezing mixture, a white odourless powder 
is produced which is nearly insoluble in cold alcohol, and 
cannot be re-crystallised without undergoing decomposition. 
It has the composition Cio Hj, NO Cl, and when treated with an 
alcoholic solution of soda loses the elements of hydrochloric acid 
and yields nitrosoterpene, (i) Hi; NO, a beautiful, colourless, 
crystalline compound. It melts at about 130 deg. C., dissolves readily 
in a hot solution of soda, and crystallises from it unchanged. It 
is not reduced by alcoholic sulphide of ammonium, but with 
sodium amalgam it gives free ammonia and a hydrocarbon. It 
unites with bromine to form a crystalline addition product, 
Cj) H,; NO Bre, and when heated to 180 deg. C. with turpentine or 
benzene it yields a waxy granular substance having the same 
composition as the original body, with which it is probably poly- 
meric, 

The President said they were much indebted to the author for 
his very interesting communication, and he should be glad to hear 
a: remarks the members might have to make on the subject. 

Jr. Hofmanr. was glad that the importance of the reduction of 
this body had not escaped the notice of Dr. Tilden. He had 
found that substances which resisted the ordinary method of 
treatment with an alcoholic solution of sulphide of ammonium, 
yielded at once to that reducing agent when heated with it for a 
few hours in a sealed tube. 

Professor Tilden, in reply to a question put by Dr. Armstrong, 
said he had not studied the action of oxidising agents on the com- 
pound, as, from its great alterability, he did not expect satisfac- 
tory results, 

Dr. Hofmann said he had recently occupied a considerable time 
in reading the papers of Liebig, and had derived great advantage 
from their study. He could recommend their perusal to chemists 
for the value of the suggestions thrown out and the number of 
experiments alluded to, which were well worth taking up. 
Amongst these were his early papers on the fulminates, Liebig 
was struck with the identity in composition between fulminate and 
cynate of silver, and had a great desire to find some cyanogen product 
amongst the products of decomposition of the former, and in many 
places states his conviction that urea would be formed. Ds. “teiner, 
who has recently worked on this subject in the Berlin laboratory, 
finds that urea is one of the most frequent products of the decom- 
position of the fulminates. Aniline was first tried; this acts 
violently on the fulminates, yielding two substances, one of which 
is monophenyl urea, and the other diphenyl guanidine. With 
toluidine similar substances are produced. The action of ammonia 
itself was then examined, and it was found that when the fulminate 
is heated with it, it at once yields urea and guanidine. These, 
however, are only the ultimate products, for if mercury fulminate 
be digested with ammonia at a low temperature, a compound 
Hg" {6 Nit NOs Gx i formed, and this when heated giv 

g Cc NH, NO: CN med, anc us when eated gives, 
besides urea and guanidine, various substances which crystallise 
with the greatest facility, amongst which he might mention two 
bodies having the composition OG; Hi; Ni O; and Ce Hi Ny Os. 
Again, Dr. Gladstone many years ago, in Liebig’s laboratory, tried 
the action of sulphuretted hydrogen on silver fulminate, and 
obtained ammonium sulphocyanate. These experiments were 
afterwards repeated by Kekulé, who found, however, that only 
a portion of the carbon went to form the sulphocyanate, 
another portion being given off as carbonic acid. Dr. Steiner 
has recently passed sulphuretted hydrogen through mercury 
fulminate suspended in anhydrous ether; mercury sulphide 
is formed, and the ethereal solution when allowed to evaporate 
spontaneously leaves a_ residue consisting of ammonium 
sulphocyanate and a magnificent white crystalline substance C; Hs 
N, O, Se, which is insoluble in water and is left behind when the 
product is treated with water. This new compound only exists at 
temperatures below 24 deg. C., above that temperature it splits up 
with violent ebullition, thus :— 

C; H, N, Oc 82: = 2NH,CNS+30C0, 
It is perhaps formed from fulminic acid thus :— 
6CHNO+3H,8 = C; Hs N,OsS2+ CNS. N Hy 

The other communication he had to make was a simple experi- 
mental illustration to show that when chlorine displaces oxygen 
only one volume of the latter is liberated for every two of the 
former absorbed. It was well known that when a solution of 
chloride of lime was heated with a little sesquioxide of cobalt or 
nickel, oxygen was evolved, so that if chlorine were passed into a 
boiling solution of caustic soda containing some of the sesquioxide 
suspended in it, it would be absorbed and oxygen given off. A long 
tube, about a metre in length, sealed at one end and closed at the 
other with a stop-cock, is filled with chlorine and then about 20 or 
30 cubic centimetres of soda solution taining suspended in it 
some freshly precipitated sesquioxide of nickel is allowed to run in. 
If the whebs now heated in a water bath, and when cold the stop- 
cock is opened under water, it will rush in until the tube is half 
full. The two volumes of chlorine have disappeared, and the one 
volume of gas now in the tube will be found to be pure oxygen. 

Dr. Armstrong said that for some months past he had been 
working on the fulminates, and he believed that Kekulé’s formula 
C. NOg. CN. He, which made fulminic acid the nitro derivative of 
cyanomethane, was not so well founded as was generally supposed. 
Meyer, by the action of nitrous acid, OH. NO, on secondary nitro- 
propane C (CH;)2 H NOs, obtained a body C (Ch;)2 NO NOs, but 
the action was different with primary nitropanes; the ethyl com- 
pound, for example, yielded C (CH;) (NOH) NO, It seemed 

robable that fulminic acid was not a nitro derivative, but, per- 

aps, a compound NO HC (NOH)". The results obtained in Dr. 
Hofmann’s laboratory might, seg be explained on this 
hypothesis, but they would, no doubt, lead to the elucidation of 
this matter. He himself intended to study the action of bromine 
on the fulminates in hopes of obtaining a compound NO Br 
C = C(NO Br)", but this would most probably be unstable, and 
be at once changed into NO. Br C = C Br. NO. 

Dr. Hofmann said it should be remembered that Kekulé had not 
only proved that chloropicrin is produced by the action of chlorine 
on the fulminates, but also that chloride of cyanogen is formed. 
If, however, they went on investigating the matter at Berlin, and 
Dr. Armstrong did so here, they d doubtless arrive at some 
definite notion of the constitution of the fulminates, 





The meeting was then adjourned until Thursday, 15th April, 
for which the following papers are announced :—1. “* On the Gases 
Enclosed in Coals from the South Wales Basin,” by J. W. Thomas. 
2. ‘On Narcotine, Cotarnine, and Hydrocotarnine,” by G. H. 
Beckett and Dr. C. R. A. Wright. 3. ‘‘Note on Isomeric 
Change in the Phenol Series,” by Dr. H. E. Armstrong. 4. “On 
Andrewsite and Chalkosiderite,” by Professor Nevil Story 
Maskelyne. 5. ‘An Examination of Mgthods for Effecting the 
Quantitative Separation of Iron Sesquioxide, Alumina, and Phos- 
phoric Acid,” by Dr. W. Flight. 





NEW RULE OF THE UNITED STATES PATENT 
OFFICE. 

Contrary to the uniform and long-established practice of the 
office, the commissioner has recently promulgated a rule that 
hereafter no rejected and abandoned application shall be a com- 
| petent reference on which to reject an application for a patent. A 
| person may now hunt among the models of rejected applications, 

to which free access is allowed; and if he finds anything that has 

never been patented, or described in a printed publication, or gone 
| into public use, he may—if he can bring his conscience to the 
sticking point for making the ney attidavit—obtain a patent 
therefor which will be good and valid against all the world for 
seventeen years. It is true that an affirmation, showing that he 
had derived his knowledge of the invention in the manner just 
| Supposed, would defeat his action for infringement; but such 
| proof can rarely be obtained. 
|" ‘The patent law denies a patent unless, among other require- 
ments, the thing patented was ‘“‘not known or used by others in 
this country” prior to its invention by the applicant ; and after 
the patent is obtained, it may be defeated by showing that the 
patentee ‘‘ was not the original and first inventor or discoverer of 
any material and substantial part of the thing patented.” A 
| quarter of a century ago, Judge Cranch had decided that an 
invention was completed and reduced to practice when, by means 
| of models, drawings, and other descriptions, it was set forth in 
| such terms that a person skilled in that particular art could re- 
| produce the invention so described. When this was done, there- 
| fore, in an application for a patent, the invention was known in 
| this country, and no other person could afterwards be the original 
and first inventor thereof. 

The rule embodied in this decision has governed the action of 
the Patent-office ever since, until the recent change. A rejected 
application was therefore regarded as just as good a reference on 
which to reject a new application as a patent itself would have 
been. The importance of preserving and arranging the files, 
models, and drawings of all rejected applications was therefore 
manifest. 

The business of the office has grown up chiefly under the rule 
above referred to, and the education of the practitioners therein 
has been shaped accordingly. The change of the rule, without any 
corresponding change of the statute, naturally created no little 
surprise and aroused a feeling of disapproval in our minds. 

But upon reviewing the action of the Federal courts on this 
subject for several years past, we find that they have been 
gradually drifting away from the rule laid down by Judge Cranch, 
and the views of the inferior courts in this respect have finally 
been sanctioned and confirmed by those of the Supreme Court of 
the United States. We are far from being the advocates of what 
Mr. Jefferson used to denominate judge-made laws. We 
believe that the proper duty of the judiciary is to give effect to 
the statute, according to its fair intent and meaning—leaving to the 
legislative department the duty of correcting whatever may be 
thought amiss in the law as it exists. When the courts overstep 
this rule and undertake, by construction, to change the statute 
into what they think it should be, they launch forth upon a sea 
of uncertainty, and find themselves the authors of unnecessary 
difficulties for which there is no adequate compensation. Different 
judges will have different views of expediency. No one can tell 
into what shape prevailing doubts will finally crystallise. The most 
intelligent members of the profession find themselves incapable of 
giving reliable opinions, and property in patents becomes to a need- 
less extent a gambling contrivance. To us it has always seemed as 
though the ruiing of Judge Cranch, above referred to, was in sub- 
stantial accordance with the statute, and tliat, if thought erroneous, 
an Act of Congress was the proper remedy, especially after it had 
been so long recognised and acquiesced in by the office. 

But the ultimate decision of the courts is the rule to be observed 
in administering these and all other laws. Whatever may be our 
individual opinions, the great court of last resort must be regarded 
as being endowed with judicial infallibility so far as our own sub- 
sequent actions are concerned. The rule of the Patent-office should 
be made to harmonise therewith, and the commissioner was bound 
by his duty to act accordingly. This he seems to have done by the 
establishment of the rule we have been considering, and to which 
the conduct of all interested parties must be made to conform. 

This rule will to a great extent dispense with the necessity of 
preserving the files, models, or drawings of abandoned applica- 
tions, or at all events of leaving them open to public inspection. 
Until the applicati are abandoned, the previous rules of the 
office preserved them in secret. After their abandonment, they 
can hardly be needed for any corgmendable purpose, and perhaps 
their preservation might be discontinued altogether, to the great 
relief and convenience of the office. With this matter, however, 
we do not intend to meddle at present. —Scientijic American, 

















THE COALFIELDS OF CENTRAL IND1IA.—Interesting particulars 
about the three leading coalfields of Central India have recently been 
| communicated to the South Midland Institute of Mining, Civil, 
and Mechanical Engineers (Wolverhampton), by Mr. Walter Ness, 
who lately went out from Staffordshire as a mining engineer under 
the Government, and whose head-quarters are at Warora. The 
Warora field isin latitude 20 deg. 14 min. 40sec. north, and in longi- 
tude 79 deg. 4 min. 5sec. east; the Pisgoon (East Berars) is in lati- 
tude 20 deg. 9 min. north, and in longitude 78 deg. 53 min, 25 sec., 
and the Mopanee field (C.P.) is in latitude 22 deg. 18min. north, 
and in longitude 78 deg. 18 min. east. To inspect on behalf of the 
Government the last-named field Mr. Ness has recently undertaken 
a journey of 1500 miles. Avoiding with some care the forestalling 
of his official report, he forwards to the South-Midland engineers 
information from which we gather that the Mopanee coalfield is 
in the middle of the valley, under a range of hills, and that it is in 
lease to the Narboda Coal and Iron Company. The field is of 
considerable extent, and the four coal seams which it contains are 
as thick as they are at Warora, being of a total working thickness 
of 39}ft. The seams are not widely separated by intervening 
measures, all can be approached and worked into from the face of 
the hill nearest to it, and the Satawara River runs past. From the 
top of the first to the bottom of the last seam there is not a distance 
of more than 160ft. The mines are comparatively dry, the over- 
lying measures of sandstone forming a good roof. Neither here 
nor at Warora is there any fire-damp. Mopanee coal, Mr. Ness 
thinks, will be largely worked for locomotive purposes. Alread 
the Great Peninsula Railway, which 8 13 miles off, has a brane 
into the mines. The quality of this coal, like the rest of the 
Indian fossil fuel, differs from the British coal in containing a great 
deal of ash and much moisture. In weight the Indian and the 
British coals are pretty much alike; for while the cubic foot of 
Staffordshire thick is about 80 Ib., a cubic foot of the Indian 
coal is about 81 lb. The Warora coalfield has three leading seams. 
The first is of 3ft. 6in., and is found at a depth of 175ft. ; the second, 
measuring 15ft. in thickness, is reached at 180ft.; and the third 
seam is come upon ata depth of 210ft., and is 11ft. in thickness. 
Mr. Ness is getting his inery together for working two pits in 
the Warora field, and a railway will, he says, soon be running into 
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THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 


111. Improvements in Vessets for Hotpina Ligurps, and in cases or re- 
ceptacles for the same, Walter Mallock Gee, Strand, London. —12th 
January, 1875. 

747. Improvements in BrusHes for Partie and similar purposes, 
Augustus Smith, Marsh Gate-lane, Stratford, Essex.—lxt March, 1975. 
901. Improvements in Carts and wheeled vehicles, Elijah Fisher and 
Thomas Marshall, Loughborough, Leicestershire.—11th Mach, 1875. 
963. Improvements in CHEeck Actions of cottage and oblique pianofortes, 
Richard Henry Rogers, Goldhawk-road, Shepherd's-bush, Middlesex. — 

16th March, 1875. 

97% Improvements in BReecu-Loapinc Fire-arms, Henry Joseph 
Altman, Birmingham. 

981. A new or improved Umpretia Tir Fasvener, William Nathaniel 
Crine and Henry Shelley, London. 

285. Improvements in or connected with Srpeakinc Téses, Alexander 
Reith, Aberdeen, N.B. 

985. Improvements in Butron Fasteners, and in apparatus for attaching 
the same, Frederick Marmaduke Marsden, Henham‘villa, Lee-road, 
Blackheath, Kent. 

“87. Improved machinery for Carsutixe Borries containing champagne 
or other effervescing liquids, Jean-Jacques Heurtier, Boulevard de 
Strasbourg, Paris. 

980. Improvements in the manufacture of Burtoys, John Keats, New- 
castle-under-Lyme.—17th March, 1875. 

95. Improvements in TurNiInG Latues, Robert Low, Dundee, Forfar. 

0.15. Improvements in electro-magnetic SigNaLtinc Apparatus, William 
Nickson Haggard, Fowkes-buildings, London. 

907. Improvements in Sewinc Macuines for edge-sewing and button- 
holes, Joseph Reimann, Rue Papin, Paris. 

99%. Improvements in apparatus a ForcING or CoMPRESSING FLUIDS or 
liquids, Peter Brotherhood, Lidbroke-gardens, Notting-hill, London. 
1003. Improvements in the mede of AppLyinG Oi Paintina to Woon, 
plaster, and other surfaces, and in the materials connected therewith, 
dward Primerose Howard Vaughan, Chancery-lane, London.—A com- 

munication from Jules Augustie Maynard, Paris. 

1005. Improvements in forming the hearth of PuppLinac FuRNACEs, 
William Inns, Stockton-on-Tees, Durham. 

1011. Improvements in Boxes for conTarntnc MatcHeEs and other articles, 
Ebenezer Stanley Burchett, Brompton-square, London.—ls8th March, 
1875. 

1013. Improvements in apparatus for INcrEastnG the Security of Rat- 
way Poryts or switches, William Joseph Curtis, Holloway, London. 

1014. Improvements in BrReEeECH-LOADING Fire-ARMs, Charles Eugtne 
Lomel, Avignon, France. 

1015. Improvements in and applicable to FLoatinc Breakwaters, Robert 
Saunders, Croydon, Surrey. 

1016. Improvernents in machinery or apparatus for CarsuLina BottLes 
and other like receptacles, Jonathan Porter O'Brien, Liverpool. 

1017. Improvements in the INTERNAL ARRANGEMENTS and Fitrines of the 
compartments of RatLway Carrraces and of Suips’ Captns, Edwin 
Powley Alexander, Southampton-buildings, London.—A communica- 
tion from William D'Alton Mann and William Wadbrook Paterson, 
Brussels. 

1013. Improvements in Boots and Suoes, Michael Draper, Birmingham. 

1019 An improved machine for Strercuinc Catico or other woven 
fabrics, John Mitchell and Thomas Mitchell, Rochdale. 

1020. Improvements in apparatus to be employed for LupricatTina 
RevoLvinGc Suarrs or AXvLes, John Somerset and Isaac Richardson 
Hayes, Bradford. 

1021. Improvements in the construction of Ramway CuHairs and 
FasteNtncs, John Somerset and Isaac Richardson Hayes, Bradford. 








1022. Improvements in StramM Evxaines, Emile Boire, Lille, ‘Nord, France. 


1025. Improvements in the Rotiine Stock of RatLways and Tramways, 
John Henry Johnson, Lincoln's-inn-ticlds, London.—A communication 
from Ramon Banolas and Victor Joseph Carlier, Madrid, Spain. 

1024. Improvements in Steam Cuctivatinc Macuinery, James Howard 
and Edward Tenney Bousfield, Bedford 

1025. Improvements in Bearinc and Weartnc Surraces for Seixpies, 
AXvEs, and other SHarrine, and in the preparation of such surfaces, 
Henry Edward Newton, Chancery-lane, London.—A comraunication 
from Eliza Dexter Murfey, New York, U.S. 

1027. Improvements in the manufacture of ArtirictaL FUEL, and appa- 
— to be employed therein, Wilhelm Radeke, Gresham-street, 

sondon. 

1028. Improvements in the construction of Srram Cranes, Alexander 
Browne, Southampton-buildings, London. — A communication from 
Pierre Caillard and Victor Caillard, Paris. —19th March, 1875. 

102%. Improvements in Tank FILTeRs, part of which improvements is 
applicable for attachment of cement to other metal surfaces, George 
Burney, Millwall, Middlesex. 

1030. An improvement for ErcainG on Giass, Thomas Skinner, Dalton- 
terrace, Gell-street, Sheftield. 

1031. Improvements in the manufacture of CoLourtna Matter, suitable 
for dyeing and printing, Thomas Holliday, Huddersfield, Yorkshire. 
1032. Improvements in Trucks or WaGons for conveying minerals, 

Charles Wood, ‘ces lronworks, Middlesbrough-on-Tees, Yorkshire. 

1083. Improved apparatus for CoNNecTING and SECURING SCAFFOLD 
Po.es, William Robert Lake, Southampton-buildings, London. — A 
commianication from Louis Auguste Bouilliant, Paris. 

1034. Improvements in apparatus for Ho_pine, Currine, and GiLprNa, or 
otherwise ORNAMENTING Books, paper, or cards, Duncan Darrock 
Ritchie, Glasgow, Lanark, N.B. 

1035, Improvements in the method of and apparatus for Sizina and 
DressinG Yarns, William Slater, John Gaul, and John Eckersley, 
Adlington, Lancashire. 

1086. New or improved machinery for Curtinc Coat and other minerals, 
William Foulis, Glasgow, Lanark, N.B. 

1037. Improvements in the manufacture of Banps, Corps, or Ropes, and 
in machinery or apparatus to be employed therein, Leedham Binns, 
Grove House, Oakenshaw, Lowmoor, Bradford. 

1038. Improvements in the manufacture of CoLeurING MATTERs, 
Frederick Versmann, Brecknock-crescent, Camden-town, London. 

1030. Improvements in apparatus for Grinpina the Carps and Carp 
RotLers employed in Carpina ENGUNEs, bya! applicable in the con- 
struction of apparatus for exhausting and forcing air or other fluids, 

hi 











Joseph Standring Dronsfield, Oldham, I e.-- 20th March, 1875. 
1040. Improvements in and applicable to Gas Meters, George Hill, 
Liverpool. 


1041. New or improved apparatus for CuarGcinG Botr.es or other Vessets 
with Gasrous or Errervescina Liqutips, and improvements in closin 
and opening bottles containing such liquids, and in the means employe: 
thorefor, James Waugh, Glasgow, Lanarkshire, N.B. 

1042, An improved Screw Prore.ter, Alexander Melville Clark, Chan- 
cery-lane, London.—A communication from Elbert B. Porter, Havana, 
Cuba. 

1043. An improved Bonpin WrinpeR, or apparatus for winding bobbins, 
recls, or spools for sewing machines, and other purposes, William 
Tasker, Halifax, Yorkshire. —~A communication from Moses Cook and 
Moses Gorham Cook, Ashfield, Massachusetts, and Horace Sprague 
Nichols, Bayonne, New Jersey, and Ellis Magerison, Tinley Station, 
New Jersey, U.S. 

1044. Improvements in Ro.ier Skates, Alfred Cattlin, Westfield-lodge, 
Brighton, Sussex. 

1045. Improvements in Stipe, SurFactnG, and Screw-cuttinc LaTHeEs, 
Thomas William Beverley, Sheffield. 

1046. Improvements in UmpBre.tias, Parasots, and other similar 
articles, Emile Charageat, Boulevard St. Denis, Paris. 

1047. Improved machinery for Assortine Corks, John Bussey, Dowgate- 
dock, London. 

1048. Improvements in the production of Emprompery by MAcHINERY, 
Jacob Steiger, Bread-street, London.—A communication from Schirmer 
und Blau, Berlin, North Germany. 

1049. Improvements in apparatus for Preventina the Expiosion of 
Stream Borrers, William Robert Lake, Southampton-buildings, London. 
—A communication from Carl Wilhelm Sulzbach, Virginia, Nevada, U.S. 

1050, An improved machine for Sewine and Seamine Hosiery, William 
Robert Lake, Southampton-buildings, London. -- A communication 
from William Pearson, Philadelphia, U.S. 

1051. Improvements in Srinpies, andApsustaBLe APPLIANCES for FrxinG 
Door HaNvLes thereto, also escutcheons for doors, William Harrison, 
Sheffield. 

1052. Improvements in ConverTinc GLassy SLAG resulting from metal- 
lurgical operations for the utilisation thereof, Frederick William Dihne, 
Swansea, Glamorganshire.—22nd March, 1875. 

1055, Certain improvements in Looms for Weayrno, Samuel Standring 
Hall and James Hobson, Bury, Lancashire. 

1059. An improvement applicable to Imitation or Fatsx Tres, John 
Edward Campbell Koch, South Frith, Tunbridge, Kent. 

1065, Improvements in CaNDLEsTicks, Robert Brown, Tollington-road, 
London, —23rd March, 1875. 





Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 
1085. An improved process of Unitina or W&SLDING TOGETHER WRoUGAT 
Iron and Steg, Odile Joseph Wilmart, Schaerbeek, Brussels,—v4th 
March, 1875. 





1098. Improvements in RarLway WHEELS, William Stableford, Railway 
Carriage Works, Oldbury, Worcestershire.—25th Ma:ch, 1875. 

1128, Improvements in TeLecrapuy, Robert Coddington, Piccadilly, 
London. — A communication from Merritt Gally, Rochester, New 
York, U.8S.—27th March, 1873. 

1153. Improvements in TaBLe CuTLeRy, and in handles for the same, and 
other articles, Alexander Melville Clark, Chancery-lane, London.—A 
communication from Owen Wilson Taft, New York, U.S... 30th March, 
1875. 

Patents on which the Stamp Duty of £50 has been Paid. 

958. Preparation of Acip Puospuater, &c., Charles Denton Abel, South- 
ampton-buildings, Chancery-lane, London.—1st April, 1872. 

959. Dressing or Factnc and SHapinc Stones, &c., James Coulter, 
Dewsbury, and Herbert Harpin, Thongsbridge, near Huddersfield. 
Ist April, 1872. 

987. MacuiNery for PounpinG Sanp, &c., Jean Octave Hanctin, Boulevard 
Sebastopol, Paris. —4th April, 1872. 

996. SewinG Boots and Suoes, John Henry Johnson, Lincoln's-inn-fields, 
London.—4th April, 1872. 

1008. Rotuinc Wire for Makinc Wire Carbs, &c., William Walton 
and John Thomas Fallows, Denton, near Manchester.—5th April, 1872. 

1018. Heatine, &c., John Henry Johnson, Lincoln’s-inn-fields, London. 
--bth April, 1872. 

1088, ConverTING Cast Iron into Sreer, William Robert Lake, South- 
ampton-buildings, London,-—12th April, 1872. 

971. Liqueurs, Beverages, &c., John Henry Johnson, Lincoln’s-inn- 
fields, London.—3rd April, 18 

1043. Loom for Weravinc, Alexander Melville Clark, Chancery-lane, 
London.—8sth April, 1872. : 

1014. CorrinG and SHaprmnc Meratrs, William Clay, Birkenhead.—5th 
April, 1872. 

1015. ILLUMINATING LiGuTHOUsEs, &c., John Richardson Wigham, Albany 
House, Monkstown, Dublin. —5th April, 1872. 

1024. Scourtnc, Dyeine, &c., James Worrall, Manchester.- 6th Apil, 
1872. 

1027. Iron and Srret, James Webster, Birmingham.—tth April, 1872. 

1219. Raisinc, PRoretiinc, and DistripoTine Water, «&c., Arthur 
Paget, Loughborough, Leicestershire.—24/h April, 1872. 

77. CONCENTRATING Gas, William Robert Lake, Southampton-buildings, 
London.—3rd April, 1872. 

1003. ConveRTING Esparto, &c., into Putp, Charles Stevenson, Milngavie. 
Dumbarton, N.B.—5th April, 1872. . 

1324. BREECH-LOADING FrRE-ARMs, John Piddington, Gracechurch-street 
London.- 2ad May, 1872. . 


Patents on which the Stamp Duty of £100 has been Paid 


1141. Fotpinc Worstep or other Yarns, Alfred Illingworth and Henry 
INingworth, Bradford.—4th April, 1868. : 

1172. Apptication of Gas Furnaces to Evaporatixe, &c., Charles 
William Siemens, Great George-street, Westminster.—7th April, 1868, 


Notices of Intention to Proceed with Patents. 

4018. PREVENTING SepiMeNt and INcrustatTion in STEAM Borers, 
George Nimmo, Glasgow. 

4023. Bronzinc Prixtep Papers, &c., William Crosland, Manchester.-- 
23rd November, 74. 

4039. Looms for Wravine, Hunter Henry Murdoch, Staple-inn, London. 
—A communication from Henri Lejeune-Vincent.—24th November, 
1874. 

4051. Sarety Envetorr, Edward Harris, Ringwood, Hants. — 25th 
November, 1874. 

4055. Drittisc and Sw#artsc Macuines, Edward Weild and James 
Geoffrey Cochrane, Longsight, near Manchester. 

4058. CARTRIDGE SHELLS, Edward Thomas Hughes, Chancery-lane, 
London, —A communication from Wilbur F. Parker.—26th November, 
1874. 

4082. Latues for Suapinc Woop, Boner, Ivory, &c., John Phillips, 
Birmingham. 

4087. BieacuinGc Woot, &c., Thomas Nightingale Palmer, Lansdowne- 
road, Dalston. — A communication from Louis Prosptre Plantron 
Balna. 

4001, Buocks of Woop for Roaps and other Ways, Charles Llewellyn 
Light, Great Winchester-street, London.--28th November, 1874. 

4101. Sewinc Macutyes, Thomas Brigham Bishop, Regent-street, London. 
—Partly a communication from George Henry Bishop. —30th November, 
1874. 

4119. Winptinc Yarn or THREAD, John Boyd and Thomas Alexander 
Boyd, Shettleston. 

$121. Renperine Lever WEIGHING MacHINEs AUTOMATIC, John Parkin- 
son and Hugh Morgan, Liverpool, and Peter Eadington, Lancaster. 

4124. Sewinc MAcHIN for Stircninc Button Howes, Alfred Vincent 
Newton, Chancery-lane, London. -- A communication from John 
McCloskey and Deborah Catharine Folk.--lst December, 1874. 

4138. Kins or Ovens for Burninc Bricks, &c., Hermann Wedekind, 
Great Tower-street, London, Humphrey Chamberlain, Barnsley, and 
John Craven, Wakefield.—2nd December, 1874. 

4147. GrinpING Gratn, SeEps, &c., John Greig and Charles Spinks, Leith. 
—rd December, 1874. 

4171. Courtincs for RatLway Eyerves and Carriaces, William Robert 
Lake, Southampton-buildings, London. — A communication from 
Ludwig Becker.—4th December, 1874. 

4189. Hypravutic Enornes and Pumps, Peter William Willans, Granville 

ark, Blackheath.—Sth December, 1874. 

4231. Governors for Steam ENGines, George Haseltine, Southampton- 
buildings, London. — A communication from Junius Judson and 
William Archibald Cogswell.—9th December, 1874. 

4257. Towing Vessets, Josiah Latimer Clark and John Standfield, 
Victoria-street, Westminster. --l0th December, 1874. 

4208. SmeLTING Iron, Correr, &c., from their Ores, Robert Stone, 
Liverpool. 

4307, Cases for Receivina Burrsrs, &c., for Transport, Henry Julius 
Alleard, Rood-lane, London.—A communication from Frederic Dinant. 
—14th December, 1874. 

4310. Lame Wicks, Charles Albert Shaw, Boston, U.S.—A communication 
from Halvor Halvorson.— 15th December, 1874. 

4435. Uritisinc Evecrric Licut, Charles Edward Powell, Pope's Wood, 
Binfield. —24th December, 1874. 

4471. ORNAMENTING and TRANSFERRING PaTTerNs to Faprics, John 
Briggs, Lower Crumpsall, Richard Hudson, Chorlton-cum-Hardy, 
and Henry Grimshaw, Manchester.—30th December, 1874. 

53. Borttes, and Corkinc the same, Jonathan Bowman, Montpelier- 
road, Peckham.—tth January, 1875. 

238. Rattway Cuarrs and LockinG Nuts of Screw Botts for Raitways, 
Richard Cunliffe, Manchester.—21st January, 1875. 

426. Cour.inas, Charles Turner, Southampton.—4th February, 1875. 

628. Economisina Fue. and Generatinc Heat in Steam BotLers, 
Thomas Ryburn Buchanan, All Souls’ College, Oxford.—A communica- 
tion from Henry Alexander, Studwell.—20th February, 1875. 

685. Nicur Licuts, Samuel Clarke and Samuel Birdsey Clarke, Albany- 

street, Regent-street, London.—24th February, 1875. 

725, Winpinc or Spootinc THReADs or Yarns, Henry Shanks, Glasgow, 

N.B.—27th February, 1875. 

737. Evastic Packinos for Pistons of Steam Enatnes, &c., John Edwin 
Keirby, Swinton. 

744. Arr and Gas Encines, John Farmerley Dickson, Leicester.—1st 
March, 1875. 

769. Sinkine Smarts or Pits, and Currinc Tunnexs, William Firth, 
Burley Wood, near Leeds.—2nd March, 1875. 

848. Looms for WEAvina, Enoch Openshaw Taylor, Marsden. 

850. Cements for BurLpinG Purposes, James Ross, Kingston-upon-Hull. 
-——8th March, 1875. 

862. Vatves, William Mann, Blackfriars-road, and Samuel Owens, White- 
friars-street, London. 

866. RarLway Wueecs, Edward Alexander Jeffexeys, Bradford. — 9th 
March, 1875. 

898. GLass Furnaces, Robert Paul and William Sanderson, Glasgow. 

901. Carts and WHEELED ArTICcLes, Elijah Fisher and Thomas Marshall, 
Loughborough. 

902. RecuLatinc the Fiow of Gas, &c., Robert Carey, Suffolk-grove, 
Southwark, and Robert Porter, Fenchurch-street, London. — 11th 
March, 1875. 

912. GRINDING or SHARPENING, John Henry Johnson, Lincoln’s-inn-fields, 
London. — A communication from Claus Van Haagen.—1llth March, 
1875. 

930. DistrLLation of Coat, &c., James Findlay, Glasgow, and William 
Jack, West Calder, Midlothian, N.B. 

931. Steam Borers, and Setrrinc same, Charles Mace and John Dickin- 
son, Sunderland. 

932. StraM Borers, John Dickinson and Charles Mace, Sunderland.— 
12th March, 1875. 

935. Manuractune of Tin Prats, Josiah Richards and David Williams, 
Pont; 1, Thomas William Matthews and Thomas Picton Leather, 
Broughton-road, Salford. 

936. SIGNALLING on Raitways, Samuel Telford Dutton, Worcester. 

042. Topacco or SMOKING Pipes, Robert Rankin, Glasgow, N.B.—13th 
March, 1875. iy 

957. — Borers, John Alison, Lancaster-gate, London.—15th March, 
1875. 

967. Fire Guarps, George Porter, jun., Cullum-street, London.—16th 
March, 1875. 

981. Umpretta Tie Fastener, William Nathaniel Crine and Henry 
Shelley, London. 






























984. WaTER-cLosEts, William Phillips, Sheffield.--17th March, 1875. 

999. CoMPRESSING FLUIDs, &c., Peter Brotherhood, Ladbroke-gardens, 
Notting-hill, London.—18th March, 1875. 

1002. Permanent Way of Raitways, &c., John Henry Johnson, Lincoln’s- 
inn-fields, London. — A communication from Ramon Banolas and 
Victor Joseph Carlier. 

1010. CLEANING Carpets, Sydney Simmonds, Woodstock-road, Finsbury 
Park, London. 

1011. Boxes for Matcues, &c., Ebenezer Stanley Burchett, Brompton- 
square, London.—18th March, 1875. 

1014. BREECH-LOADING Fire-akMs, Charles Eugtne Lomel, Avignon, 
France. 

10:7. Firtines for Suips’ Captns, &c., Edwin Powley Alexander, South- 
ampton-buildings, London.—A communication from William D’Alton 
Mann and William Wadbrook Paterson. 

1019. StreTcHING Caxico, &c., John Mitchell and Thomas Mitchell, 
Rochdale. 

1023. Rotiine Stock for Raitways, &c., John Henry Johnson, Lincoln’s- 
inn-fields, London.—A communication from Ramon Banolas and Victor 
Joseph Carlier. 

1027. ArtiFic1AL Fuet, Wilhelm Radeke, Gresham-street, London.—19th 
March, 1875. 

1029. TANK Fi_ters, George Burney, Millwall. 

1035. Sizinc and Dressinc Yarns, William Slater, John Gerrard, and 
John Eckersley, Adlington. 

1037. Banps, Corps, or Rores, Leedham Binns, Oakenshaw. — 20th 
March, 1875. 

1085. WeLtpinc Wroveat Iron and Steet, Odile Joseph Wilmart, Schaer- 
beck. —24th March, 1875. 

1128. TeLecrapny, Robert Coddington, Piccadilly, London.—A com- 
munication from Merritt Gally.—-27th March, 1875. 

1153. TaBLe CutLery, Alexander Melville Clark, Chancery-lane, London. 
—A communication from Owen Wilson Taft.—30th March, 1875. 

All persons having an interest in opposing any one of such applications 
Pres gna particulars in writing of their objections to such applications 
at the office of the Commissioners of Patents within twenty-one days of 
its date. 
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$3219. Srorrers AND Bortties, W. P. Cherry and C. EB. Cherry, Hull. 
Duted 2at September, 1874. 

The novelty of this invention is to make the stopper fast to the bottle 
neck, so as when they are opened they cannot loose them. It states it 
fully in the specification the manner in which they are to be performed 
and the improvements on the other stoppers. This keeps out the dust 
and dirt that generally accumulate round them. In bottling the liquids 
they do not require any apparatus to turn them about to close them, 
as] they only require a bottling cock to supply them with liquid, 
and the stopper is simply turned over the bottle neck and pressed 
down and turned round inthe groove, and they are secured by any 
person’s hand. 
8223. Fricriox Brakes, C. Bellamy, Lostwithiel.—Dated 2st September, 

1874. 

This invention relates to improvements in friction brakes, and consists 
in constructing the brake blocks or the friction surfaces thereof of india- 
rubber, by preference vulcanised or of any suitable composition thereof, or 
of any equivalent yielding substance. The improved blocks are held 
between projecting side flanges secured to the brake by through-pins, so 
that when eventually thoroughly worn they can be quickly removed and 
replaced by new blocks. 

83224. Steam Boiters anp TooLs TO BE USED IN CLEANING AND REPAIRING 
THE SAME, S. Alley, Glasgow.— Dated 2at Septeaher, 1874. 

This invention comprises improvements in steam boilers described in 
patent No. 2032 of 1872, and improvements in toolsto be used in cleaning 
and repairing such boilers. A vertical boiler of the kind referred to is 
made with an annular cylindrical furnace or flame space surrounded by 
an annular water space, and having a central cylindrical or tapered water 
space or large tube, and the annular flame space is crossed by radially 
disposed water tubes of a conical form with their larger ends outwards. 
83225. Puriryinc Sewace Waters, J. Melotyre, Port Glasgow.—Dated 

2st September, 1874. = 

In carrying out the invention according to one modification, two de- 
positing tanks are constructed side by side in the line of asewer, and 
the seweris connected to each by separate inlet and outlet branch passages 
fitted with sluices. Each tank is made to extend down a considerable 
depth below the sewer level, but the outlet from it is made higher than 
the inlet, and the sewage waters flow in and fillup the tank until they 
reach this higher discharge level, the water flowing off as it rises above 
that level. When a sufficient deposit has lodged in one tank, the sluices 
are changed so as to direct the sewage waters through the other tank, 
and the deposit in the first tank is removed. The essential features are 
the arrangements for obtaining the deposition of suspended matters, 
whilst the sewage waters flow continuously through the apparatus. 
83231. Anvit Bens, W. R. Lake, Southaipton-buildings, London.—A com- 

munication from A, Hitchcock, New Yorn.—Dated 21st September, 1874. 

This invention relates to the combination of atmospheric air with water 
in the formation ofan anvil bed, wherein the force of blows is measurably 
expended in simultaneously moving the water and compressing the air. 
8233. MouLpING AND Pressinc ARTIFICIAL FUEL AND Bricks, J. Gripiths, 

Neath.—Dated 21st September, 1874. 

This invention relates, First, to improvements in regulating the pres- 
sure imparted tothe materials to be pressed into blocks or bricks. Secondly, 
to a mode of treating the plastic material used in the manufacture of 
artificial fuel. 

3235. Hoppy Horses anp Toy Carriaces, L. @. Bodel, Paris.—Dated 21st 
September, 1874. 

This consists in forming imitation or toy animals, such as horses, so as 
to be able to imitate the motion of the legs, head, and neck of natural 
horses ; and in harnessing them to carriages impelled either by the riders 
thereon, by pedals, and levers, or by clockwork. 

8286. Water Dressinc FoR MEDICAL AND OTHER PuRpPoses, I/. R. 
Silvester, Clapham Common.—Dated 22nd September, 874. 

The feature of novelty of this invention is that surgical lint and gutta- 
percha tissue, which heretofore were used separately, are now to be in- 
separably united and employed as one fabric. 

8241. Ice-makinG Apparatus, J. Kyle, Glasgow.—Dated 22nd September, 
1874. 


The ice-boxes, of whatever size, are separated into at least four distinct 
sections, and pipes and stop cocks are fitted so that the brine can be 
directed through the sections in any succession whatever. In working 
this improved apparatus, the freezing operation is carried on in three of 
the sections at once, but with the formation of the ice at its earliest 
stage in one, at a middle stage in a second, and at a finishing stage in 
the third. Then when the ice is finished in one section, the brine is first 
led through what was before at the middle stage, next through what was 
before at the early stage, and afterwards through the fourth section, 
containing fresh unfrozen water 
8242. Sopa anp Porasu, J. Macteur, Glasgow.— Dated 21st September 

1874. 

By the present invention, a mixture of sulphate of soda or potash with 
coal and with a quantity of carbonate of lime barely in excess of the 
chemical equivalent, is charged at one time into the furnace, and the 
heating operation is allowed to proceed until the reaction is nearly com- 

plete. At this pointa small quantity, say 10 per cent., of crushed caustic 
ime is added ; and then as soon as this added caustic lime is thoroughly 
mixed with the other materials, the entire charge is withdrawn. , 
83247. Lamps ror Raiway CarriGEs, &c., 7. Martin, Guildford.—-Dated 
22nd September, 1874. 

This invention consists in admitting the air supply to the burners of 
railway lamps from within the railway carriage instead of from the ex- 
ternal atmosphere. For this purpose the air tubes are made to communi- 
cate with openings formed in the lower part of the casing within the 
carriage, or the air tubes are dispensed with, and the air is admitted 
through holes in the lower part of the casing or in the glass Te To 
aid Tolection the air tubes are made of triangular section enclosing the 
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oil tubes, or both the air and the oil tubes are enclosed in an outer trian- 
gular tube. The glass globe may be made to open on a hinge so as to 
. enable the lamp to be trimmed from the inside of the carriage. To save 
frequent trimming, the wick is preferably made with its upper part of 

woven asbestos attached to a length of double cotton wick. The im- 

proved lamps are applicable for ordinary carriages, signalling or other ex- 

posed lamps, and as mining lamps, the air holes being in the latter case 
covered with fine wire gauze. 

3250. Evecrric Priytine TeLtecrapus, A. M. Clarke, Chancery-lane.— 
A communication JrowL. C. A. J. G. d’Arlincourt, Paris.—Dated 22iul 
September, 1874. ; 

The improvements relate, First, to the application to dial printing 

telegraphs of the principle of electro-magnet relay for which the inventor 
obtained letters patent, No. 255, 1872 ; Secondly, to the application of a 
second armature at the butt end of the electro-magnet to facilitate the 
adjustment of the impression ; Thirdly, to the employment of two sup- 
plementary coils on the other side of the armature, whereby increased 
rapidity of action is obtained through the neutralisation of the residuary 
magnetism ; Fourthly, to an improvement in the transmitter with the 
object of obtaining continuous line currents ; and, Fifthly, to improve- 
ments in printing telegraphs specially designed for short distances. 

3281. Gas, 8. J. V. Dey, Glasgow.—A communication from F. H, Eich- 
baum, Detroit.—Dated 25th September, 1874 

The features of novelty which constitute this invention are :—First, 
the production of permanent gas from hydrocarbonsand other substances 
by treating the hydrocarbons and the other substances in the several 
modes set forth. Secondly, the forms or arrangements of apparatus in 
which the hydrocarbons and other substances set forth are converted into 
permanent gas. 

3292. PREVENTING OR DiMiNIsHiING SMoKEe IN Furnaces, W. Devrloston, 
Aston, andl W. Harkins, Brierley Hal. —Dated 25th Septemtrr, WTA 





According to this invention, one or more oblong openings are made in 
the ‘‘dead plate” of the furnace, the longer sides of the opening or 
openings being parallel with and at a short distance from the furnace 
door. At the rear or distant side of the opening in the dead plate is an 
inclined plate connected by triangular vertical plates with the ends of the 
horizontal part of the dead plate. The current of air from the ashpit 
rises through the opening or openings in the dead plate, which current 
of air is detiected by the inclined plate towards the mouth of the furnace 
and caused to mingle with the gases and vapours volatilised from the coal, 
which are burned without the production of smoke or with the produc- 
tion of little smoke. 

3361. Stream Pumptnc on AiR CoMPRESSING Macuinery, M. Benson, 
Southampton-buildings, London.—A communication From BE. Cope and 
J. R. Maxieell, Hamilton, Ohio.—Dated 1st October, UST4. 

This improvement consists in the structure and arrangement of the 
main and auxiliary steam valves and their connections with steam ports 
and passages for admitting and exhausting steam from the auxiliary 
cylinder for working the main steam valves; also in a skeleton piston 
head for making it lighter and cheapening construction ; also in the 
manner of working the steam valve for dispensing with the use of 
packing usually employed for making joints ; also in constructing, ar- 
ranging, and combining a governor with direct-acting steam engines ; 
also in using two or more air-compressing cylinders of the same or dif- 
ferent capacities in the same machine for compressing air, for lessening 
the power and cylinder capacity, for doing a given quantity of work, and 
constructing the pump to force a continuous stream by using one set of 
suction and delivery valves. 

3382. S-reve Links, SOLITAIRES, AND OTHER FasTENiNGs, F. B. Brown, 
Handsirorth,—Dated 3rd October, 1874. 

According to this invention a central pin on the back of the body of the 
sleeve link or solitaire carries two arms, one fixed and the other movable, 
the two arms being pressed together by a coiled spring. The movable 
arm can either be made to lie under the fixed arm or be turned through 
a semicircle from under the said fixed arm, so as to form with the fixed 
arm a cross bar, when in the first-described position the double arm may 
be passed through the holes in the sleeve or ene, and by then turning 
the movable arm from off the fixed arm, so as to form a cross-bar, the 
sleeve-link or solitaire is securely fastened. The movable arm is turned 
by a part which bears on the body, and extends to the edge of the said 
body. By means of a stud on the movable arm and depressions in the 
body, the movable arm is securely fixed in its open or closed position. 
8496. Mera Carrrinces, E. Evgel, St! Petersburg.—Dated 12th October, 

187 





74. 

The metallic cartridges heretofore manufactured have had a smooth 
exterior and interior surface, and this invention consists in forming the 
cartridge cases with longitudinal internal ribs and external grooves or 
either of them, by which form of construction the cases become more 
durable and the cartridges more secure. 

4152. Cooiinc, REFRIGERATING, AND MAKING Icr, M. Benson, Southamp- 
ton-buildings, London.—A communication Jrom J. Me. G. Beath, San 
Francisco.—Dated 3rd December, 1874. 

This consists, First, by the congelation of water over surfaces in flowing 
streams ; Secondly, forming ice around or upon vertical, inclined, or 
horizontal hollow cores, containing the refrigerant, the water falling in 
constant currents over ice being made ; Thirdly, arranging congealing 
pipes in vertical position ; Fourthly, combining with conyealers a water- 
feeding or delivering apparatus; and, Fifthly, the combination with 
congealer of a trap for containing condensed portions of the refrigerant. 
949. FLour-pressinc Macuine, W. R. Lake, Southampton-huildings, 

London.—A communication from M. Martin, Bittertield.—Dated 13th 
March, 1875. 

By means of a machine constructed according to this invention it is 
intended to increase the efficiency of dressing cylinders, and conse- 
quently to reduce the space hitherto occupied in mills by flour-dressing 
machines. 

974. TrRansMitrinG Mustcat VIBRATIONS OR SIGNALS BY ELEctriciry, J. 
H. Johnson, Lincoln's-inn-tields.—A communication Jrom E. G. Grau, 
Chicago.—Dated 16th March, 1875. ‘ 

This invention relates to apparatus for transmitting musical vibrations 
hy means of electricity from a distance, which apparatus is known as the 
telephone, and the invention consists in the method of and apparatus 
for transmitting and receiving simultaneously or otherwise on a single 
circuit two or more musical tones of different pitch. It also consists in 
the combination of apparatus operating in the above-named manner 
with a series of Morse sounders or printing telegraph apparatus, each 
operated in its own local circuit, whereby it is rendered possible to trans- 
mit two or more messages simultaneously on a single main circuit. 


1008. Parer Boxes, G. Haseltine, Southampton-buildings, London.—-A 
communication Jrom the Cleveland Paper Machine Company, Cleveland, 
Ohio.— Dated 18th March, 1875. 

This invention relates to machines for making paper boxes, and in 
which the box is formed from a blank by means of a former and die and 
introduced into a receiver, and the invention consists in such a construc- 
tion, combination, and arrangement of mechanical devices that after the 
paper or straw board or the like is cut to the proper shape and placed in 
the machine in quantities, the operation of feeding the blanks, gumming 
or gluing them, creasing them, forming or folding them into the proper 
shape, and placing the formed boxes into receptacles for holding them 
until sufficiently dried, are all done automatically. But the said inven- 
tion relates mainly to the mechanism for holding the boxes while drying, 
which mechanism consists of a horizontal wheel provided with a number 
of openings on the face of it near the periphery ; into said openings are 
placed and secured metal boxes ; to this horizontal wheel is imparted an 
intermittent rotary motion. 

1009. Woop Pianinc Macuines, G. Haseltine, Southampton-buildings, 
London.—A communication from D. L. Toppan, Somerville, D. C. Meloon, 
Bast Cambridge, G. B. Chapin, Medford, and H. H. Meloon, East Cam- 
bridge, U. S.—Dated 18th March, 1875. . 

This invention consists in imparting to the cutter shaft a simultaneous 
lateral and rotary motion whereby the knives are caused to revolve in 
constantly changing vertical planes, thus producing a shearing cut, the 
effect of which is to prevent the removal of the knots and to give the 
cross-grained portions a smooth and even surface. 


1012. Steam Enoines, G. B. Dixiell, Massachusetts,—Dated 19th March, 
875. 





wo. 
This complete specification describes, for operating a steam engine 
piston by superheated steam used expansively in the cylinder provided 
with a variable cut-off or mechanism for arresting at different parts of 
the stroke of the piston the admission of steam to the cylinder, certain 
mechanism and a new art or method of working the latter, consisting in 
elevating the temperature of the steam of the generator or superheater 
as the cut-off may be lessened, and lowering the temperature of the said 
steam as the cut-off may be inereased, the same being so as to maintain 
in the cylinder a high or maximum safety temperature, such as will 
prevent condensation of the steam therein, and effect other useful 
advantages. The specification describes the combination of a boiler or 
generator of superheated steam, an engine cylinder, their connection pipe, 
and two throttle valves, and a cooler. Also the combination of such and 
an alarm. Also a pyrometric regulator or governor and its combination 
with the steam generator, engine cylinder, connection pipe, valves, and 
cooler. The specification further describes the two pyrometers, and their 
combination with the superheater and the engine cylinder. Alsoa peculiar 
thermometric apparatus and its combination with a steam engine 
cylinder. 
3083. Burrons, Wasuers, Rinos, Livks, For Cains, &c., J. E. Harrison, 
Aston.— Dated 8th September, 1874. 
This invention consists in arranging the piercing tools, by which the 
hread holes for the buttons are pierced in the sheet metal, in front of 
the shaping and cutting out tools by which the metal around the groups 





of piercings is shaped or domed and cut out. The result of this arrange- 
ment is, that at each descent of the compound tool, three (or more) groups 
of the thread holes are pierced in the sheet metal, and three (or more) 
finished buttons are made, the piercings in the sheet metal made by 
the last descent of the compound tool forming the thread holes of the 
buttons made by the next descent of the said compound tool. When the 
thread holes of the button are made ina central depression, a shaping 
tool for making the said depression is placed between each piercing tool 
and cutting out tool. This invention is particularly applicable to the 
manufacture of a single shell sewn through buttons, but may also be 
applied to the manufacture of washers, rings, links for chains, and other 
like articles from sheet metal. 


3220. Mountinc ror Hany Mirrors, £. P. 1. Vaughan, Chancery-lane 
—A communication from A. Jeraunec, Pavis.—Duted 21st September, 


1874. 

This invention consists in an improved mounting for hand mirrors, 
provided with a tubular handle hinged to the frame, and enclosing a 
spindle surrounded by a spiral spring. A number of holes or notches 
are cut in the fixed part of the hinge for the reception of the lower end 
of the spindle. which, entering therein under the pressure of the spring, 
locks the handle into any required position. 

3221. Fasrentnes ror Jeweiery, I. G. Pendleton, Birmingham.—Dated 
2Lat September, 

This invention consists substantially of three component parts. There 
is first a plate or disc of metal suited to fit within the solitaire, and 
having its centre raised in such manner that a recess or grooved space ix 
formed in which the ‘ post "—hereinafter described—may revolve. The 
second component part is the “ post,” which is a piece of metal attached 
vertically to a solitaire back, and which, when in use, takes through the 
Imtton hole of the article of dress to which the invention is applied. The 
third component part is the spring, which is made to fit the inside of the 
solitaire, and which spring consists substantially of a thin circular piece 
or disc of flat metal, but having so much of it cut away as to leave two 
elastic arms, which, when this cut way disc is placed within the 
solitaire, may act as springs upon the two rigid arms of the post when 
they cume in contact with them. 

8222. Garvanic Barreries, G. E. Smith, Nottingham.—Dated QWst Sep- 
tember, 1874. 

Using certain chlorides and compounds of chlorides as hydrochloride 
of ammonia in combination with alkalis as exciting agents in galvanic 
batteries. 

3226. Heat axp Stream Generators, //. P. Holt, Leeds,—Dated 21at 
Septewher, 1874. 

Driving heat inte steam generators by means of an injector, similar to 
Giffard’s ; combustion taking place in the overflow chamber ; fuel being 
drivenin by means of steam or compressed air, and use of feed-water to 
protect the nozzles from injury after combustion has taken place. 

3227. SincLe EXPANSIVE CONDENSING STEAM Enoines, H. P. Holt, Leeds. 
—Dated 21st September, 1874. 

Multiple diagonal ports in cut off plates ; side slips to prevent uneven 
wear ; method of connecting expansion gear to governor balls, and 
arrangement of governor, by which the exact vertical motion of balls is 
communicated te gear ; exhaust valves actuated by steam pistons to ex- 
haust both to atmosphere and condenser alternately ; steel cellular 
linings to cylinder; waste water valves kept closed by steam pistons 
communicating with steam chest; self-acting injection valves to con- 
denser, regulated by the vacuum ; connecting rod smallend surfaces over- 
run so as not to wear oval ; driving lines of shafting by belts in directions 
diametrically opposite, and guards to prevent accidents through break- 


















age. 
3228. Optica Itiusions, H. &. Lynn, Picedilly.—A coninunication Srom 
T. W. Tobin, New York.—-Dated 2st September, 1874. 

The invention consists in the arrangement of «recess in the edge of 
each of two mirrors which are set against each other at an angle, and 
combined with two curtains which extend in curves from the inner edges 
of the mirrors. 

3229. Eartnenware Pires, Bricks, anp Tives, J. Whitehead, Over 
Darwen,— Dated 21st September, 1874. 

The object of this invention, so far as relates to the machinery to be 
employed in the manufacture of earthenware pipes or tubes, is the con- 
struction of apparatus in such a mannerasto afford considerably increased 
facility for feeding, controlling, and operating the machine. Secondly, 
to improved machinery or apparatus for ‘‘ tempering” the clay, and for 
preventing stone or other hard substance passing to the dies of tube, 
brick, or tile-making machines. 

3230. Pires anv C1car Tuses, A. M. Clarke, Chancery-lane.—A comimuni- 
cation from A. Dubois, Paris.—Dated 21st September, 1874. 

This invention relates to the adaptation of a cleaner to pipes, cigar- 
holders, or their cases, so that it may be always handy for use. The 
cleaner consists of a wire, either rigid or flexible, to adapt it to the form 
of the pipe or case, which wire is either fitted in a groove made in one or 
the other or sheath, or attached by clips. 

8232. Fvet, or THE Propvuction or QuICKLIME, G. H. Forbes, Broughton. 
~—Dated 2lat September, 1874. 

The said invention is an improvement upon the invention for which letters 
patent No. 800, dated March 4th, a.p. 1874, were granted to the inventor. 
According to the present invention the inventor increases the proportion 
of the saltpetre (or the nitrate of soda) employed with the common salt. 
He sometimes uses a solution of nitrate of potash or nitrate of soda 
instead of common salt. He employs a compcund of chalk and common 
salt and saltpetre for the production of lime. 

3234. Morticinc Macuines, J. Green and J. G. Hirst, Leeds.— Dated 21at 
September, 1874. 

This invention of improvements in morticing machines has-for its 
object to simplify the construction of these machines and render them 
less liable to derangement than morticing machines of the ordinary 
kind. 

3237. CoaL-curTinc Macuines, P. Jiggs, Southampton-buildings, London. 
—Dated 22nd September, 1874. 

This invention relates chiefly to hydraulic coal-cutting machinery, the 
return stroke of the piston or ram being effected by the resilience of a 
spring or of air which has been compressed by the forward or cutting 
stroke of the piston itself, a suitable valve arrangement being employed 
for releasing the water at the end of the stroke. The pump which sup- 
plies the hydraulic power is by preference a continuation of the cylinder, 
but it may be a separate pump connected either directly or from an accu- 
mulator with the eptinden, Steam or compressed air may be used for 
producing the cutting stroke. In the accumulator where used the pres- 
sure from a ram of a hydraulic press is substituted for the pressure of a 
weight, so that the accumulator may be either horizontal or vertical. 


3238. Motive Power, J/. S. Cropper, Nottingham.—Dated 22nd September, 
187 





874. 
This invention consists in charging a steam boiler with carbonic acid, 
when, by the application of heat to the contents of the boiler, a much 
greater pressure will be acquired than if the water were not so charged 
with carbonic acid. 
3239. Tanite Curtery, S. Hoyland, Shefield.— Dated 22nd September, 
1874. 


The feature of novelty of this invention consists in casting the handles 
on to the tang of knives, forks, and other table cutlery. The said handles 
are composed of a metallic frame, into which are held between bevelled 
sides, plates of ivory, pearl, or other suitable substances. 
$3240. Mixine Arr witu Hyprocarpons. W. Malam, Forest Hill, and T. 

Graves, Lavender Hill.—Dated 22nd September, 1874. 

This invention relates partly to a peculiar construction and arrangement 
of self-acting apparatus for mixing or incorporating atmospheric air with 
the vapour of liquid hydrocarbons for heating and illuminating or for 
other purposes ; also to a mode of heating liquid hydrocarbons, such, for 
example, as natural petreleum, with a view to the purification ofthe 
same, and to the obtainment of a useful product therefrom. It consists 
of a closed metallic vessel or holder, in which is mounted a reservoir con- 
taining hydrocarbon liquid. Air is introduced into the upper portion of 
this reservoir by means of a pump and gear overhead, and mixing with 
the vapours evolved from the said liquid, descends through a perforated 
screen of wool or other suitable material, and through a series of vertical 
tubes into the lower part of the closed metallic vessel or holder, where it 
is preserved at a pa ia density or pressure by a regulating device, and 
when required for use passes off through an outlet pipe to the burners or 
other appliance. 

32438. Gas, J. C. Peacock, Finsbury Park-road, and C. W. Bradley, 
Circus-place.—Dated 22nd September, 1874. 

This invention mainly consists in manufacturing as described, and in and 
i an elastic tube which is the generator or generating tube made 
of wire, arranged in a spiral or other form and covered with a fibrous 
material such as cotton, flax, wool, or such like substances, either woven 
or otherwise. This tube is placed in a spiral or other form in a chamber 
made of iron, tin, copper, or other suitable material of any shape, leaving 
the ends Fe ate ae x from the inlet and outlet, but leaving sufficient room 
in the middle of the vessel to allow of a reservoir being placed there for 
the purpose of supplying the above-named generator or generating tube 
with any suitable hghly volatile oil or spirit in such quantity as may be 
required for replacing the spirit evaporated by means of the generator. 
When it is not to have the spirit in a liquid state the spirit holder and 
generator are combined into a porous block, which holds the spirit by 
capillary attraction. This apparatus is connected with suitable burners, 
and upon ignition then as combustion in and by them proceeds gas is 
genera} 

3244. Borers anp Furnaces, J. Moore, Clifton, Bristol.—Dated 22nd 
September, 1874. 
This invention relates to a mode of fastening or securing the plates of 


253 
parts of bvilers or connected furnaces by riveting or securing a piece of 
boiler plate, over each joint, to each part of the boiler plates. The door- 
way or covering of the furnace being also constructed in accordance with 
the arrangements above mentioned. The tubes will be introduced into 
the construction in accordance with these arrangements 

3245. Weavixne Heaprnes ror Frinces, &., J. 7. OBrien and C.C. 

Contrell, Brooklyn.— Dated 2nd September, 1734 

This invention relates to a vertical rod with guide eyes, clamping 
plates, aud thumb screws to hold cords that pass from spools through 
such clamps and converge to the point where the heading is woven. The 
hairs or other material are woven into these threads in small bunches and 
pushed along to that which had before been woven. The hair hangs 
from the heading thus woven, and it is made up in the usual way inte 
head dresses. 

3246. Screw Prore tiers, J. Horden, Gleagow.—Dated 22nd September, A8T4 

This invention has reference to improved modes of constructing screw 
propellers, with their ge spherical or other shaped bosses and screw 
blades made separately, and either fixed to the boss at one angle or pitch 
or made movable to different angles or pitches. And these improvements 
consist as follows, in forming the central boss in one piece, or it may be 
in two or more parts bolted together, of cast or wrought iron or steel, 
with as many equally divided, radial, parallel, or tapered holes or eyes 
as there are to be ow blades, at right angles to its axis and that of the 
screw shaft ; preferably round holes to fit the stock or inner end of cach 
screw blade when these are required to shift to different pitches ; Lut 
when fixed, both the holes and the stocks fitted tightly in them may be 
made square or polygonal. By one of the main improvements, each screw 
blade is made of the said central stock or stem of the steel or wrought 
iron of the desired curved shape in thickness to the central part of the 
blade but much narrower, tapering from the stock towards the point, and 
having cross parts or ribs branching out from this central stem at the 
root near the stock, or at other distances outwards according to the 
length of blade or diameter of the propeller, these cross ribs or arms 
tapering towards their ends and edges of the sting blades, which are 
either formed by a plate of steel or wrought iron or other metal, riveted 
on one or both sides of this central stem and cross its arms, to form 
the propelling ar acting face, and the back surface of the blade and screw 
propeller ; and when two plates are so used they are riveted to each 
other all round their edges and outer ends, and when only a forward 
acting plate or surface is riveted on the spaces between the cross arms 
are filed up by having hollow or solid blocks riveted to the back of the 
plate, shaped to the thickness of the stem and ribs and thinned towards 
the edges to form a smvoth back acting surface to the screw black 
Each block is fixed by a steel pin passed through the eye or socket and 
its stock fitted tightly therein ; and when they have to be shifted tu 
different angles or pitches, the hole for this pin is bored through a large 
round or oval pin or filling piece fitted into each side of the socket eye, 
or the etock fitting it ; the hole for the pin being bored to one side of this 
filling piece enables the blade to be turned and fixed to « pitch greater 
or less according to the angle of the hole and the reversing of the filling 
pieces, with the hole in them ; and when the medium pitch is desired 
another set of filling pieces, with the hole for the pin in the middle, may 
be substituted for those with the hole at an angle ; or otherwise angled 
filling pieces might be inserted between the stocks, and the flat sides of 
their sockets when these are square for the like purpose ; in cither case, 
having the pin driven tightly through the hole, and be tixed by a lateral 
locking screw pin inserted through the boss into the end stud, pin, or 
other equivalent locking fixture. The screw blades may be made of any 
plain or increasing screw or curved shape in use, and the plates forming 
these acting surfaces, and the stem to which they are fixed, are made tu 
the desired shape and curve before being riveted together 
3248 Frovur-pressisc Macnixne, W. R. Lele, Southampton-beildings, 

London.—A communication Jrom M. Martina, Bittertield.—Dated 220! 
September, U7. 

This invention is intended to increase the efficiency of dressing 
cylinders, and consequently to reduce the space hitherto vecupied in 
mills by tlour-dressing machines 
3249. Tune CLEANING AND Stoppinc Apparatus, G. B. Kaott, Gatesheu?- 

on-T ne Dated d Se pte wher, STA 

The object of this invention is to provide a set of implements suitable 
for scraping and cleaning the tubes of marine or other boilers and meeting 
the varying requirements of the attendant on such boilers 
8251. Coxe, W. Penrose and W. F. Richards, Seensen. — Dated 23 

September, 1874. 

This invention relates to the production of coke, and consists in the 
mixing or ineorporating of anthracite or stone coal, or free burning steam 
coal, or coal known as Staffordshire slack, or other non-coking coals 
(with bituminous coal or any other coal capable of making coke) together 
with pitch or tar, or with any form of tar or bitumen, mineral oils con- 
taining bitumen, petroleum, or any of the waste products of petroleum, 
such cual or coals, pitch, tar, or other bituminous matters being ground 
or mixed together as after mentioned. The mixture thus produced is to 
be placed in any well-known form of oven or retort commonly used for 
coking, and the surface is then to be covered with a layer of bituminous 
coal or other bituminous matter. In carrying out this invention the 
inventors cause the coals, and pitch, tar, or other bituminous matters to 
be ground, granulated, disintegrated, or pulverised, and thoroughly 
admixed simultaneously, by means of any well known disintegrator, 
such, for example, as the machine known as “Carr's disintegrator,” or 
by any other suitable grinding and incorporating apparatus. Or each 
article of a solid character may be ground, granulated, disintegrated, or 
pulverised separately, and the several component parts necessary for the 
production of coke afterwards admixed by means of Carr's disintegrator, 
orany other suitable incorporating apparatus. When such admixture or 
incorporation has been effected the materials thus mixed, either with or 
without a sufficient quantity of water to moisten the same, are te be 
introduced into a convenient retort, or any of the well known forms of 
coking ovens, for the purpose of being converted into coke, and when 
placed in such oven or retort are to be covered with a layer of bituminous 
coals or matter, bituminous coal being preferred, or in lieu of such layer 
a sufficient quantity of coal or bituminous matter may be placed in the 
oven so as to insure the early ignition and proper working of the charge. 
The proportions in which the coals or mixtures of the same are to be 
employed, together with one or more of the before-mentioned materials, 
will vary according to the quality of the coals and the nature of the 
bituminous matter employed. They have found that good results may 
be obtained by employing from about sixty parts by weight of anthracite 
or stone coal, of average quality, to about thirty-four parts by weight of 
bituminous or coking coal, and to about six parts by weight of pitch or 
ordinary coal tar. The layer of bituminous coal they employ may vary 
from about 2in. to Gin. in depth, but as they have before mentioned, these 
proportions and layers may be varied. 

3254. Verticar Stream Borters, A. Dunlop, Gle 
September, S74. 

This invention consists in the construction of vertical cylindrical steam 
boilers, with a plain domed top, and a new nearly « onical-shaped fire-box 
or central heating chamber with its base in nearly the same horizontal 
plane as the bottom of the outer shell of the boiler, and its apex pointing 
and attached to the centre of the domed top. Also having a second 
heating chamber or flue formed and placed annularly all round the former 
central one, conical in cross section, and having its ridge secured to the 
dome by stays, with its lower edges or base nearly coinciding with that 
of the outer shell, on the outside, and the lower edge of the central 
heating cone chamber, on the inside, to both of which it is attached by 
being welded, riveted, or otherwise joined, so as to form two annular 
conical water heating spaces widest at the top, which may be joined 
below by water circulating tubes. The fire-grate is either placed near the 
bottom of the central heating space or at one side of the outer annular 
heating space, and has the fuel fed in through a door and duct leading 
preferably at an angle down to the fire-grate through the outer and inaer 
shells of the boiler and heating chambers. The flames and gaseous pro- 
ducts of combustion being led through large flue tubes from the one 
heating chamber into the other, and, when the fire is placed in the central 
space, finally off to the chimney, at the lower opposite side of the outer 
annular heating space or vertical division plate in it, to that of the said 
tubes ; but when the fire is put in the annular heating space, it is placed 
close to the one side of the division plate, so that the flame and hot gases 

ass all round it before passing through the flue tubes to the central 

heating space, from the bottom of which they finally pass off to the 

chimney in this case. 

3256. Kyirrinc Macuines, J. B. Rolwrtson, Lurgan.—Dated 2rd Sep- 
tember, 1874. 

This invention relates to improvements in knitting machines of the 
kind described in a provisional specification filed by the said J. B. 
Robertson on the 17th April, 1874, Ne. 1327. According to these im- 
provements the radial adjustment of the needles is facilitated by connect- 
ing the needle guides to exterior levers having edges so shaped that a 
vertically sliding ring bearing on them effects their movement towards 
or from the centre of the machine, or, dispensing with the levers, a 
revolving ring having volute grooves is made to act for the same purpose 
on radial bars connected to the needle guides, The cam which works 
the needles is constructed so as to adapt it for the reversal of the motion, 
or for the introduction of additional feeds by making the whole cam ring 
or segments thereof in two thicknesses which can be moved upwards or 
downwards so as to engage the needle jacks in either of two cam paths 
formed on opposite edges of slots in these thicknesses. And to adapt the 
machine for ribbed work, the cam and feed are fixed and the needles and 
guides are caused to revolve along with cross ribbing needles arranged at 
the top of the vertical needles. 
$257. Gas Enaines, C. 7. E. Lascelles, Brockley-voad.—Dated 23rd September, 

1874. 
The said invention consists chiefly in so arranging and connecting the 
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gas engine and the wheels of the vehicle in such a manner that the 
progress or movement of the same may it d without stopping t! 
engine, so that however numerous the stop 





pping the 
pages may be throughout the 
day, the stopping and starting of the engine will not be necessary, and 
the inventor therefore avoids the delay and trouble, which, as is 
well-known to those familiar with the working of these engines, 
would otherwise arise from the frequent stopping and starting of the 
same, 

3260. Takinc-orr APPARATUS FoR Printina Macuines, C. P. Shrewsbury, 

Loman-atreet, Southwark.—Dated 24th September, 1874. 

This invention relates to an improved automatic fly or taking-off 
apparatus for printing and other machines for removing the sheets of 
paper from the same, and is chiefly designed for use in or in combination 
with machines which are fed with continuous paper. The said invention 
consists chiefly in the combination of one or more flies or flyers operating 
in the peculiar manner hereinafter set forth, with a skeleton drum on 
which the shects of paper are received and by which they are presented 
to the action of the said flyers. 

3261. Morive Power, A. Davidson and B, Goldstein, Hornsey.—Dated 24th 
September, 1874. 

In this apparatus the combined operation of air, levers, and weights is 
employed for the purpose of obtaining motive power, Air is caused to 
impinge upon wings attached to wheels at one end of the apparatus, 
whereby the same are caused to revolve, weights and springs being also 
attached to and connected therewith, so as to give them the character of 
tly-wheels. Motion is communicated from the said wheels by means of a 
serics of a wheels and levers to the travelling or working wheels of the 
apparatus. 

3262. Sewina Macnines, W. F. Thomas, Cheapside, London.—Dated 24th 
September, 1874. 

This invention relates to lockstitch sewing machines, particularly when 
waxed threads are employed. The shuttle is tubular, bent to a circular 
curvature, and containing a cop or underthread, It works in a circular 
race with a reciprocating rotary motion, through the loop of the needle 
thread, the formation of which may be aided by a reciprocating finger. 
The tension of the under thread is effected by pressing it against the cover 
of the race by an adjustable spring, the pressure of which is relieved 
when required by a cam. 

3263: lreptne Carpino or ornER Macuines, A. H. Maclean, Greenwood, 
—Dated 2th September, 1874. 

In one modification of the improved apparatus, designed more particu- 
larly for “long wool” or similar fibrous materials, a gripping action is 
employed, a series of pairs of fingers being first thrust into the mass of 
wool, secondly closed together, thirdly withdrawn, and fourthly opened 
to deposit the portions of wool separated by them on an endless apron or 
on a weighing scale. In a second moditication, a horizontal cylinder 
placed at one side of a hopper is made to pick up and carry over cotton 
or other fibrous material by a sucking action. The cylinder is perforated 
or made of wire gauze, but with holes or meshes too small for the 
entrance of the fibres, and a partial vacuum is maintained inside of it by 
pumps or otherwise. The sucking action is limited by an internal par- 
tition upon which the cylinder revolves, and any fibres that are carried 
over, piss this partition and then drop off. When the fibrous materials 
are to be weighed, they are dropped upon a nicely balanced scale, and on 
this scale being full and descending a short distance, a stream of air 
blows the fibrous materials off the scale. Ina third modification small 
continuous streams of the fibrous materials are withdrawn from a heap 
by a series of revolving helices or hollow screws. 


3264. Sream Enoines, W. McNaught, sen., J. McNaught, and W. 
McNaught, jun., Rochdale,— Dated 24th September, 1874. 

First, it relates to and consists in improvements for producing an in- 
stantaneous cut off by th: valves of steam engines by spiral cams and 
movable levers actuated by the governor or other means, together with 
springs or weights for producing the sudden cut off. The invention also 
consists in driving the cam shaft by elliptical wheels. Concussion from 
sudden closing is prevented by a piston and cylinder having holes in the 
sides, which are covered by the alten when pushed inwards, these holes 
being opened and closed by a movable hoop with corresponding holes in 
it. Secondly, it relates to an isochronous governor for a throttle valve or 
cut-off motion, The flying out of the Balls is resisted by a weight 
counterpoise sliding upon the governor spindle, from which weight there 
are curved arms which rest upon bowls carried by the arms for the 
governor balls, It also relates to an hydraulic apparatus for adjusting 
the throttle valves or cut-off apparatus of steam engines, the valves of 
such hydraulic apparatus being actuated by a governor. Thirdly, it 
relates to and consists in improved cut-off valves Cemed by a curved or 
cylimtrical valve superimposed upon a slide valve, the curved portion of 
the valve having slits for the steam to ~~ through to the lhe valve, 
this superimposed valve being actuated by a spindle passing through the 
stuffing box, which is worked by the cut-off mechanism forming the first 
part of the invention. It relates also to a slide and superimposed cut-off 
valve with diagonal ports, and to the mode of actuating the valves. 
Fourthly, it relates to means for changing the blast orifice of locomotive 
and other engines. Fifthly, it relates to and consists in improvements 
upon the piston valves described in the specification of patents, No. 12083, 
A.D. 1850, William McNaught, senior, and No, 3079, a.p. 1856, William 
McNaught and another. The improvements consist in making the shell 
in two pieces, and prolonging the cylindrical part of the valve and making 
it more flexible by a « horseshoe spring. 

3265. Crimpine, Creasina, on Foitpinc Faprics, &c., S. A. Senier and 
BK. Harwood, Charles-atreet, Bernera-atreet, London.—A communication 
frou L. Desterlweq, Paris,— Dated 24th September, 1874. 

This invention has for its object improvements in the means and ap- 
paratus employed for the purpose of crimping, creasing, or folding woven 
fabrics, lace, leather, or other materials suitable for frills, trimmings, 
and other like purposes. Paper patterns or moulds of other material are 
tirst made by dies or rolls and pressure. The fabric is then laid between 
two of such moulds and folded or creased up, then steamed to impart the 
creases of the moulds to that of the fabric, ting or other material. 

3266. Preventine [NsuRY TO VESSELS IN CoLLision, D, De Lava, Suffolk- 
place, Pall Mall, and H. T. Sewell, Gervard-street, Soho.—Dated 2Ath 
September, 1874. 

The invention has for its object the arrangement and application of 
apparatus to the bows or other parts of ships or vessels in order to pre- 
vent injury thereto, in case they come into collision with other ships, 
vessels, rocks or other objects. For this purpose rollers (or other rotating 
frictional surfaces) are mounted, one at the tront of the bow and one on 
each side thereof, and others, if necessary, at the stern or other parts of 
a vessel which it is desired to protect in case of collision. The lle are 
mounted on axes of great strength, cither applied to the bow of existing 
vessels, or fixed thereto when the vessel is being constructed. The surfaces 
of the rollers may be covered with india-rubber, hemp, or other slightly 
elastic or yielding materials, in order to break the shock in striking a 
vessel or other resisting object. In striking a vessel or other object, the 
rollers are caused to revolve, and thus throw off or glide past the vessel or 
object struck, thereby preventing injury to the vessels. It,is proposed to 
em ed —, mounted on sockets, in lieu of the rollers previously 

ribed if desired. In addition it is also proposed to introduce elastic 
or yielding materials between the age and the bow of the vessel to 
deadon the shock. The shape of the rollers may be varied according to 
circumstances, 

3267. Rotary Exaines, W. B. Pinkey, Bennett Park, Blackheath.—Dated 
24th September, 1874. 

The pistons or leaves being fitted to revolve on their own axis, are so 
actuated as to perform a semi-revolution, to allow of one piston passing 
the other, after which they are retained in a radial position. The induct 
rp in annular casing becomes the exhaust on reversing the motion, 
wnd vice versed, 


3268. Srirs’ Ancnors, J. B. Clark, Well-street, Wellclose-square, London,— 
Dated 2Ath September, 1874. 

This relates to jointed flukes, which can turn over on the relcase of 
catches when extra strain is applied, the points then leaving the ground 
to prevent the anchor being lost. The frame of the hawse hole is free to 
turn. It hastwo holes through the rim for separate chains. By rotating 
the frame, ro twist in the chains can be unwound. This extra chain is 
to be used with the releasing appliances of the folding fluked anchor 
above referred to. 

3269. om, 3 P. Spice, Parliament-street, Westminster.—Dated 24th Sep- 
tember, 74. 

This invention relates to improvements upon apparatus for which 
letters patent No. 4178, dated December 1th, 1873, were granted to the 
inventor, and consists ina method enabling the employment or use of 
spirit or oil of heavier specific gravity than is availab e by the arrange- 
ment described in the specification of the said letters patent ; and is in- 
tended to be used in combination with the apparatus so described, or a 
part thereof, by adding thereto a tank or reservoir for containing heavy 
oil or spirit, or petroleum, whether crude or refined, and connecting the 
sume by means of suitable pipes, cocks, valves, or other appliances, with 
= upper part of each conduit pipe conveying superheated steam into 
the retorts. 


3270. Peramausators, J. Simpson and &. T. Faweett, Leeds. —Dated 24th 
September, 1874. 
The body of the perambulator is made to detach from the springs and 
wheels, and then forms the seat for a swing which takes to pieces. 


8273. Jack, H. A. Bonneville, Paris.—A communication from B. P. Chau- 
doir, Liege.—Dated 24th September, 1874, 
The invention ists of a bination of endless screws, cog wheels, 
and rollers, toimpart a continuous movement to a jack designed to re- 
place locomotives and wagons on railways. 























3275. Srecrroscores, W. Ladd and A. Hilger, Beak-street, Regent-street, 
London, —Dated 24th September, 1874, 

The —— improvement consists in making the prisms of a novel 
form, whereby, at whatever angle of the prisms an observation is taken, 
it may be always at right angles to the face through which the image is 
seon, 
$276. Buriat Vautts anp Graves, 7. Kendall, Shipley, Leeds.—Dated 

24th September, 1874. 

This invention relates to draining, ventilating, and building vaults and 
graves, also in sealing up the coffin with the corpse in a manner that will 
prevent any disturbance or decomposition. For draining, a main drain is 
constructed running the whole length of one side of the land, to which 
are made side drains connected to each vault or grave, or to every other 
one ; these side drains have pipe connections carried into and up every 
vault and grave, and are le of clay with perforated holes. For ventila- 
ting, a chimney is built, to which heat or smoke is conveyed, causing 
ventilation and carrying away the foul air. To this chimney or shaft is 
attached a main airway made the whole length of the land, and having 
branches connected to every or every other vault or grave. Air openings 
are also made in the top of the vault or grave to the opposite side of the 
branch airway. In building the vaults or graves the inventor builds a 
boundary wall and sets eut the vaults or graves to it, and walls up the sides 
and ends with double bricks, concrete, or stone, and the bottoms with 
single bricks, and afterwards asphaltes or cements them. The tops are 
made in two parts ; the west stones carry the monuments, and the east 
stones the openings into the vaults or graves. For burying the dead, the 
earth is removed and the footstone taken up, and when a burial has 
taken place the coffin is covered over with concrete, cement, or with a 
single brick, and afterwards asphalted o ted, sealing the coffin up 
and preventing any disturbance or decomposition. 
3277. Stampin and INktNG Bonps, &c., L. G@. Boel, J. Massey, and W. 

Webster, Paris. —Dated 24th September, 1874. 

This relates to plain stamping documents in relief by a traversing 
* force,” and then ——— the top faces of the letters or devices by a fol- 
lower or inking roller which also traverses the paper in the apparatus. 
The movement of the stamper and the printer is actuated by cams from 
a winch handle or otherwise. 


3278. Fenpers, J. Crawford, Dudley.—Dated 24th September, 1874. 

This invention consists in introducing to the iron plates or bottoms of 
fenders corrugations or flutes of any desired pattern to enable thinner 
plates to be used. 

3279. Fiusuic anp Deoportsina, H. L. Jones, Ely-place, Holborn.—Dated 
2th September, 1874. 

The disinfecting ne graye employed is similar to that described in 
letters patent granted to the inventor under the No. 2466, and dated 
July 14th, 1874. This is arranged inside a case or box of metal or other 
suitable substance divided in the centre, and placed in any convenient 
position above the urinal. The piston of the glass-lined cylinder, as 
described in the aforesaid patent, is actuated by means of a balance rod 
oscillating on a bar passing through the centre, and at the upper part of 
the case. One end of this lever or rod is weighted, whilst the other is 
supplied with a two or more cupped wheel slung and pivoted within the 
forked arms of the rod at that end, the upper cup when stationary resting 
against a block or projection attached to the side of the case, and whose 
object is as follows :—The water from the main is supplied from a pipe 
arranged so that it shall flow into the 7 cup. This as it gradually 
fills descends by sliding down the block till it reaches the bottom, when, 
being free, it turns over, emptying its contents into the case. The supe- 
rior weight of the cup, when filled, over the weighted end of the balance 
rod causes the latter to rise, lifting with it the piston, and thusallows the 
disinfectant fluid to enter below the piston, and when the cup discharges 
its contents as described above, the weight rapidly descending presses 
down the piston, and forces the fluid to ascend the pipe connected to the 
piston cylinder, thence to empty its contents into the water in the case 
or box, the other cup at the same time occupying the place of the first. 
Thus, by the alternate see-saw motion of the cups at one end of the 
balance rod and the weight at the other (produced by the flow of the 
water from the main into the cups), an intermittent and simultaneous 
flushing and disinfecting process Is sustained at intervals, in accordance 
with the tlow or force of water from the main which is regulated by a 
tap. The communication between the apparatus and the usual flushing 
tubes of the urinal is effected by its junction thereto by a small pipe. 
3280. Iron Fences, R. Elsdon, New Cross.—Dated 25th September, 1874. 

This invention relates to improvements in the construction of iron 
fences, and consists, First, in employing molten lead instead of wedges 
to key strained wire when passed through angle iron standards. 
Secondly, in employing studs in the table of ordinary tee iron standards 
to give the necessary curvature or kink to the wire when the latter is 
— through the web of such tee iron. Thirdly, in employing short 
a of channel iron passing through the web of the tee iron standards 
and nearly encircling the wire which passes througha hole in the web of 
tee iron, and then driving keys through holes in the channel iron so as to 
produce the necessary curvature or kink in the wire. Fourthly, in em- 
ploying a ferule driven into the standard, the wire being passed through 
the ferule, a stud placed in the middle of the ferule, and plugs or wedges 
driven into the ends of the ferule so as to bend the wire back on both 
sides of the stud, thus producing the necessary curvature or kink in the 
wire. Or instead of the plugs the inventor drives keys into the ferule in 
front of the wire to effect the same object. Fifthly, instead of employing 
separate wedges for each wire, when passed through angle or tee iron 
standards as heretofore, one or more continuous rods or keys are em- 
ar nee which pass down from the uppermost to the lowermost wire 

yvetween them and the standard, and if preferred are driven into the 
ground. When the before-mentioned continuous rod is used in connection 
with tee iron standards, clip or distance pieces passed through holes in 
the web of the tee iron are used, the rods being passed through these 
distance pieces and between the wires and the standard as before. 
Sixthly, instead of round bar iron for continuous bar fencing, flat bar, 
angle iron, angle iron witha broad side, hollow half round, or tee iron are 
used for horizontal bars, the said bars being connected together by suit- 
able ferules. Seventhly, in fencing made of defined lengths of bar, flat 
bar, angle iron with a broad side, hollow half round or tee iron horizontal 
bars are passed through flat bar or tee iron immediate standards and 
jointed at tee iron a standards by a scarfing plate or flat channel 
or angle iron passed through a hole in the web of the tee iron and keyed 
to the ends of two adjacent horizontal bars by keys driven through the 
said horizontal bars and scarf plate, the ends of such horizontal 
bars being sometimes bent so as to prevent their withdrawal with- 
out first removing the keys. Eighthly, in employing similar sections 
for horizontal bars, the ends being bent and passed through suitable 
holes —— in the table of angle iron standards, the bars being 
secured by wedges at the back, the before mentioned continuous rod, or 
by pins driven through holes near the ends of the horizontal bars ; or 
notches may be formed near the ends of the bars which take on to, say, 
the lower ec een the holes through which the ends of the bars pass ; 
wedges are then driven through the hole in the standard opposite to the 
notch and above the bar, Ninthly, referring to the construction of 
hurdles, the same sections for horizontaljbars as above mentioned may be 
employed, the same being shouldered and riveted into flat or angle iron 
standards. Angle iron horizontal and vertical bars are bolted or riveted 
together by means of holes punched through their respective tables, the 
transverse tables of the vertical bars being punched with holes corre- 
spohding in shape to the section of the horizontal bars, and the ends of 
the latter are driven into the said holes in the vertical bars before 
riveting them together. 
3282. Mera. Founpers’ Biackine, W. Allan, Glasgow.—-Dated 25th Sep- 
tember, 1874. 

The invention consists in combining with still coke the following sub- 
stances, or any one or more of them, namely, the refuse of the manufac- 
ture of prussiate of potash, clay, moss char or peat char, gas coke, coked 
coal, wood char, or other coke or charcoal, 


2283. Cooxinc Rances, W. Corbitt, Rotherham.—Dated 25th September, 





1874. 

This invention relates to a new arrangement of ovens, boilers and fire- 
box for cooking ranges, with a view to the more effectual consumption of 
smoke and perfect combustion of fuel; and consists of a new arrangement 
of ovens, boilers and fire-box for the consumption of smoke and _ perfect 
combustion of fuel by means of a perforated door fitted to the fireplace or 
box and provided witha hood or bonnet for projecting the air direct to 
the incandescent fuel ; also in the use of hanging plates or screens with 
slits or holes for surplus smoke to pass through, the hanging plates or 
screens not only causing the smoke and gases to descend and passthrough 
the hot part of the fire, but also preventing the passage of cold air into 
the flues, thereby maintaining a much higher temperature in the flues 
and effecting a great saving in fuel ; also in using a single oven and boiler 

parately as a kitch for ordinary purposes. 

3284. Governors ror Marine Encines, 7. H. Thompson, Holyhead.— 
Dated 25th September, 1874, 

Object: To prevent racing. Principle, a vertical cylinder piston and 
weighted piston rod, actuating a steam stop-valve connected by hydro- 
static conductor with a horizontal cylinder, whose piston in on the same 
rod as that of another cylinder open to the sea near the propeller. 
Adaptation: The above, modified soas to do away with stuffi boxes 
and to have different pressures in equilibrio on opposite sides of "the same 





3285. Wixvow Sasurs, J. Anderson and L. Banks, Kingston-upon-Hull. 
nagielling te tks Uotabtin to taclitiahesentiy al and replacement 
ng invention removal an men 

of window sashes they are fi ith separate side pieces, and these 
extra separate side pieces are formed as the corresponding parts of 
ordinary sashes to slide beneath the beadings of the frame, and have 








attached to them the cords and weights for — and lowering the 
sashes ; and the inner portion of the respective sashes with the glass 
therein is connected to these extra side pieces so as to be readily remov- 
able therefrom. These parts of the es may be variously united, and 
according to one arrangement adopted the outer edge of the inner portion 
of the sash is formed with rabbets to into corresponding rabbets in 
these extra side portions, and all the rath mood held er by the one having 
loops to drop on to or be received by the pins in the other or others, or by 
such like means. When thus applied, screw pins or catches id the 
parts together until removal is required, and the combined parts of the 
sash may be raised or lowered asis customary. By another arrangement 
the centre portions of the sashes are hung upon the side piece by swivels 
- ty ° —_ enable the centre parts to be — in -4 - = side 
pleces for cleaning or painting or other purposes. ese extra side pieces 
are all formed at tintervale or continuously with projections or fillets to 
traverse in grooves formed for them in the parting and side beads. The 
swivel ar t adopted is of a ch ter of a cup and ball, and the 
desired frictional holding is obtained by screw ustment acting to 
compress the parts of sockets and thereby adjust the friction on the balls. 

In some cases small pieces or strips of india-rubber are applied in the 

outer edges of the sashes next the sliding pieces, to exclude wind and 

wet. 

3286. Weavinc Barred anv Ficurep Fasrics, W. Thomas, Cheapside, 
London. — Dated 25th September, 1874. 

This invention relates to the weaving of fabrics having successive bars 
or rows of figured patterns across the width of web formed by the intro- 
duction of additional warp, without wasting the portions of such warp 
extending from one bar or row to the next. The additional warp being 
worked in for a bar or row of patterns, and then the required length of 

lain fabric being woven, the latter length is doubled up as a plait 
ringing its last shoot into coincidence with the last shoot of the precedii 
bar or row, and another bar or row is woven, whereupon the additional 
warp threads connecting the one bar or row with the next are cut and 
the fabric spread out, the quantity of additional warp required being thus 
reduced to that which is woven into the bars or rows. 

8287. Cocks aND Vatves, @. Furness, Heaton Norris. — Dated 25th 
September, 1874. 

The features of novelty in this invention as applied to plug cocks 
consist in forming a jacket or space surrounding the plug as and for the 
purpose described; and as applied to valves actua‘ by a scréwed 
spindle consists in forming the spindle separate from the screw, and with 
an inverted valve working against a valve seating, whereby a stuffing- 
box is dispensed with. 

8288. OrvNANCE AND Prosectices, R. R. Moffatt,|Brooklyn.—Dated 25th 
September, 1874. 

This invention as applied to a large gun, whether built up or otherwise 
constructed, but having an inner tube, consists in making said inner 
tube with a taper throughout the length, or a portion of the length, of 
the tube from muzzle to breech ; and the inventor makes the breech piece 
or cascable with a concave provision, so that the tube will come between 
the provision and the main metalof the gun. This concave in the breech 
piece forms the end of the chamber of the bore, and the provision pre- 
vents the powder gases from passing between it and the tube. Round 
the concave provision on the breech piece of the gun he provides a series 
of grooves, to reduce the friction of the bearing of the provision on the 
inner surface of the tube and to prevent the escape of any gas between 
the said provision and the tube. At the end of the tube, and between the 
tube and the breech piece, he leaves a space sufficient to allow for the 
longitudinal expansion of the tube. The tube being taper, it is evident 
that this will allow also for the radial expansion of the tube. This 
invention as applied to a projectile having a ring or double lip, consists 
in constructing the double lip expanding ring, so that the inner surfaces 
of the lips will lie against each other in such a manner as to form a solid 
bearing. 

3290. Boters, RK. Marriott, Govan.—Dated 25th September, 1874. 

This invention consists in a new or improved mode of forming vertical 
domed main shell and fire-box boilers, all of a solid welded construction, 
many parts of which have heretofore been so formed. The cylindrical 
part Of the outer shell is first formed (of one or more plates according to 
size) with the furnace door and sludge holes cut in it, and welded at 
their vertical end edges, the upper edge all round being then by these 
improvements welded to the outer circumferential edge of the upper 
domed end (first formed as usual out of one plate, or two plates welded 
across the centre with a hole in it for being welded to the central flue of 
the fire-box) not quite shaped, but left so as to be able to strike and 
manipulate this weld, and then at the same time complete its dome 
shape. The upper crown or domed plate of the fire-box is in like manner 
by these improvements welded to the upper edge of its shell, and then 
finished to the round or dome shape, and the corner welded, all after its 
shell has been made and welded in an ordinary manner with the tubes 
welded in, and the edge of the fuel door and lower rim flange bent out 
and formed for welding to the outer shell, and the lower end of the 
central flue has been welded into the hole in the middle of the crown of 
the fire-box, which, thus completed, is inserted into its place in the 
outer shell of the boiler, and welded all round at the lower edge and 
flange and at the lip and edge of the furnace door, and at the upper end 
of the central flue and edge of the hole in the centre of the crown made 
for it, thus completing the whole shell of the boiler and fire-box of this 
form of boiler, exposed to the heated fluids, in a solid welded form ready 
for the simple attachment of the chimney above the central flue and the 
shell of the ash space belew in any usual manner. 
$3291. Fotpinc anp Pressinc Trimminos, Brnpinos, &c., P. Jensen, 

Chancery-lane.—A communication from the Hamburg American Sewing 
Machine Company, Hamburg.— Dated 25th September, 1874. 

A pair of rollers in a frame, held together by adjustable springs; to the 
frame is fastened a folder. 

3293. Brake Apparatus, C. D. Abel, Southampton-buildings, Chancery- 
lane. — A communication from P. Klunzinger, Vienna, — Dated 25th 
September, 1874. 

This invention relates to brake apparatus applicable to railway vehicles 
in such manner that the weight of the vehicle acts in applying the brake, 
thus reducing the friction on the wheels proportional to the load thereon. 
According to one lification applicable to a truck without springs, the 
brake blocks are fixed on the body of the truck, and part of the we ht of 
the truck is taken on a lever pivoted on a pair of the axle boxes while this 
leveris held up, but when the lever is let down the brake blocks are pressed 
down on the wheels. The blocks may be themselves on the lever. For 
springed vehicles the lever is attached to the ordinary brake shaft, an 
arm on which is connected to a lever resting on a pair of the axle boxes 
and pivoted to the middle of their springs, which are placed out of centre 
with the axles. The levers of several such brakes in a train may be con- 
nected to winding apparatus, which when held by the brakesman kee 
the brakes off, Hut which on being let go causes the brakes to 
applied. 
$3204. Sream Borter Furnaces, R. Hornsby and J. Scott, Grantham.— 

Dated 25th September, 1874. 
This provisional specification describes arrangements for burning straw. 
The straw is introduced at the bottom of the fire-box usually by the ash- 
it door on to a very open fire-grate, with the bars inclined upwards. 
nstruments are introduced into the boiler tubes at the smoke-box end to 
stop sparks. 

3295. EvaporaTtina SACCHARINE AND OTHER So.utiows, W. B. Espeut, 
Southwick-street, Hyde Park.—Dated 25th September, 1874. 

This provisional specification describes an apparatus consisting of a 
vacuous vessel containing steam heated trays over which the syrup 
flows ; it descends from one to another into a steam heated receiver. 
The vacuum is produced by a steam jet, and this steam together with 
the vapour from the syrup passes through the trays and beats them and 
the receiver, being itself condensed, The inclination of the trays can be 
adjusted whilst the ——— is at work. There are two receivers which 
are filled and emptied alternately. 

3296. Compressinc Various Mercnanpise, W. McNabb, Foulden-road 
Stoke Newington,—Dated 25th September, 1874. 

This invention consists in giving direct pressure to various substances 
by means of wedge-sha) cams or eccentrics suitably arranged, so as to 
act on the said substances themselves, or through the intervention of 
blocks driven forward by the cams one after another in succession to a 
fixed head, between which the pressure is exerted. 


$207. Exastic Faprics, A. Turner, Leicester.—Dated 25th September, 
1874 








In carrying out this invention the rubber strands are first secured by 
passing into the upper shed of the fabrics, and are there secured by the 
ordinary warp and weft threads, then they are brought down to the 
centre of the fabric and carried along straight and woven in for any 
desired number of shoots, after which the rubber strands are carried 
down to the bottom shed of the fabric, where they are again secured by 
the ordinary warp and weft threads. 

8208. Bearers ror Tupes, &c., BE. Entwistle, Blackburn.—Dated 26th 
September, 1874. 

A means is described whereby the power required to give motion to 
tubes, rods, wire, or their equivalents is pat diminished at the same 
time that the expansion or contraction of the tubes, rods, wire, or 
— will not interfere with the efficient working of the me- 
chanism. 


83299. Rock-prittinc Macninery, W. Walker, Saltburn-by-the-Sea.— 


Dated 26th Se, ber, 1874. 
A to this invention a peg ncn A rock drill is driven by small 
compre: air os mounted in a trough-shaped framing, so that the 
rock-drill and o: es can be made to advanve and recede in the 


to and from the face of the rock. ee et oe has a 
trunnion by which it is mounted in a collar on the end of an ited 
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Aprit 9, 1875. 








arm having several joints, by which the rock-drill can be brought into | 
any Getieell postion for drilling holes. This arm slides vertically upon | 
a pillar, and is carried by a plate on which the arm is secured in any 
desired position, and which can be raised or lowered by means of two | 
vertical screw spindles carried in standards on each side of the said pillar ; 
the screw spindles are rotated by means of bevel gear at the top of the | 
standards, worked by an endless chain passing over chain wheels, one of | 
which is carried at the side of one of the standards, aud is rotated by a 
winch handle. The pillar and side standards are fixed upon a platform 
arranged to slide on a tramway carriage by means of a screw. Inside 
the pillar is a screw spindle, which can be raised by means of a nut at | 
the top of the pillar, soas to abut against the roof of the mine, and thus | 
hold the machine firmly in position while at work. 

. Makino-uP For Sack orn Use Sewine Taread, &. Kerr, Paisley.— 

Dated 26th September, 1874. 

This invention consists in finally winding the finished sewing thread 
in the form of cops as practised in winding weaving yarn for the shuttle. 
Such cops may be wound on short or long tubes of paper, wood, or other 
suitable material, or they may be wound without any central tubes. In 
the formation of the cop the thread is wound in conical layers, and can be 
drawn off from the pointed end without turning the cop, without 
becoming entangled, and without presenting more resistance at one part 
than at another. 

3801. Carcn anxp Stir Hooks, J. B. Rogers, Robertsbridge 
September, 1874. 

This consists of a bowed piece of metal, one leg of which has a catch- 
lever pinned to it, the other having a holdfast to retain the lever in 
position or from acting in one direction only. The holdfast terminates 
in a vertical projection, through which and its leg a safety-pin is passed. 
3302. SicNaLiinG on Rauwways, 7. Wright, Glasgow.—Dated 26th Sep- 

tember, 1874 ~ 

The features of novelty which consitute this invention are the arrange- 
ments of mechanism by which the signals are operated, independently of 
signalmen : 
3303. Hann 

tember, 1874 

When applied to locks or latches screws formed at the ends of the 
square spludles fitted te the tumblers of the locks, and passed through 
lock-nuts, and also through nugs or threads formed in the knobs or 
handles, each lock-nut bemg square or hexagon or having holes in its 
rim, so that when the knobs or handles are nicely adjusted to th 
or to the roses fixed tu them, the locks nuts can be set or pi 
tight tothe knobs and prevent them from turning on the screws, and it 
will be seen that by this invention the inconveniences arising from the 
sinall set screws on pins at present used are : led, and also that the 
knobs or handles can be adjusted and set to suit different thicknesses of 
doors. For drawers, cupboards, and other articles requiring a fast knob 
on the outside is employed a screwed spindle or pin, having a button- 
head in the inside of the drawer or cupboard, and on the screw at th 
outside is placed a lock-nut and tapped knob, both being pinched up on 
set tightly together, and this arrangement can also be used for different 
thicknesses of material and for coors having in the inside a small latch 
which can be turned by the knob ; the small latch takes the place of the 
button, the lock-nut and tapped knob being used as before. 





Dated 26th 


ror Locks, J. W. Harland, Manchester.—Dated 26th Sep- 


i 















JULATING THE Supey ov Water, M. G. White, Landport.—Dated 
tember, 1874 





This invention consists of a lever turning upon a centre, and | ing a 
platform upon one end, on which a tumbler or other vessel may be placed 
to receive a supply of water from a pipe directly over it The other end 
of the lever has an adjustable balance weight, and is connected to a 
regulating valve, consisting of tlexible dises of india-rubber held between 
two metal discs, upon each of which is an annular seat, so that if the 
flexible dises are moved in one direction they close one annular seat, and 
if in the other direction they close the other annular seat. In an inter- 
mediate position they allow free passage through both seats and through 
holes in themselves. A supply pipe is connected outside one valve seat, 
and a discharge pipe outside the other, and thence to the pipe supplying 
the tumbler, A smaller weighted lever is arranged near the principal 
one, so that When the platiorm is depressed, it actuates the smaller 
lever after having made half of its stroke, and for the remainder has to 
lift the weight m the latter as well as» upon itself When an empty 
tumbler is piaced upon the platform, its weight depresses the latter until 
the lever comes in contact with the small lever, and the valve remains 
open until the tumbler is filled, when the additional weight of the water 
raises both weights, and so closes the valve. The water may be made to 
pass through a ulter or through ice. 

3305. Harvesting Macnines, B. Samuelson and W. G. Manwaring, 
Banbury.—Dated 26th September, 1874. yj 

This invention relates to harvesting machines which gather in the crop 
and deliver it from the platform to one side by means of rakes or gathering 
reels, or rakes alone, carried by arms which are connected and revolve 
with an upright or inclined shaft. The object of the invention is two- 
fold—First, to enable the attendant to control the path off one or more of 
these arms, so that the cut crop may be swept of the platform, or left 
lying thereon as may be desired. The Second object is to equalise the 
strain of the animals drawing the same upon the machine. 

3306. CincuLatine, Heatine, AND PuriryinG Feep-warer, R. Berryman, 
Hartford, U.S.—Dated 26th September, 1874 ‘ 

This invention relates to improvements in the construction and arrange- 
ment of apparatus for circulating, heating, and purifying the feed-water 
for steam boilers, also in the connections or fittings of or in the mode of 
applying or attaching such apparatus to any class of boiler, whether 
locomotive, marine, stationary, or otherwise. These improvements com- 
prise various modifications of detail and arrangement to suit the different 
and necessary circumstances under which the apparatus is employed for 
utilising the waste heat, whether arising from the flues of the boiler, or 
from the exhaust steam of a steam engine. The said apparatus can be 
placed in the smoke box or draught flue, or in any other convenient part 
of a boiler, or submerged in the water contained in the tender of a loco- 
motive. In consists chiefly in an arrangement of check valves and 
circulating pipes in connection with a heating apparatus placed as men- 
tioned above. Also in a combination and arrangement with a regulating 
cock of a branch pipe leading from the exhaust pipe of a locomotive to 
the water tender tor heating the water, also in the construction and 
arrangement in a water heating reservoir of perforated gratings, in 
combmation with a revolving or reciprocating mixer or scoop, anc 
with a filter for heating and purifying the feed-water in its passage 
to the boiler, also in the combination and use of cast iron coil pipes 
immersed in the feed-water for heating the same before entering the | 
boiler. 

8307. Gas ror Burnie, 7. B. Redwood, Finchley.— Dated 26th September, 
1874. 

According to this provisional specification, gas is produced from hydro- 
carbon vapour by subjecting it to a regulated heat, or mixing it with 
hot steam or water gas. The product can be diluted with water gas and 
enriched with petroleum vapour. 

















3308. Exuisitinc or Givina Pusticrry To Apvertisina, W. Brownlie, 
Glasgow. —Dated 26th September, 1874. 

This invention consists substantially or mainly in the adaptation and 
use of show cards or tablets in the form of trays, waiters, or salvers, or 
small table tops, as a means of advertising trade marks, nares of persons 
or firms, or other advertisement as to the qualities or specialties ot goods, 
these trade marks or other advertisements being painted or otherwise 
formed on the trays or table tops, in gold bronze, or ornamental colouring, 
either slightly in intaglio or relief, and all in a usual manner of forming 
ornamental designs upon such or similar articles, 

3309. Breav Maxine, A, Seézille, Levallois-Perret.—Dated 26th September, 
1874. 

The process is as follows:—A certain quantity of corn is placed ina 
recipient supplied with a paddle agitator; it is impregnated with sul- 
phuric acid at 66 deg. in the proportion of 8 to 10 per cent. of the weight 
of corn, so that the epidermis or cortical envelope only is moistened, it is 
allowed to remain ten or fifteen minutes, until the epidermis, becomes black, 
charcoaly, fat, and viscous ; a certain quantity of water is then poured on it, 
and by means of the paddle agitator it is briskly stirred about for some 
minutes ; the friction of the grains against one another suffices to entirely 
detach the epidermis, and the grain appears quite white. It is decanted, 
and the water is frequently renewed, so that no trace of sulphuric acid is 
left, which however 1s not injurious to the food, as in baking the bread, the 
slight traces of the acid which may remain, escape in the form of gas, by the | 
high temperature. The sulphuricacid, whilstat the same time separating | 
the epidermis of the grain, dissolves the fatty and colouring matters which | 
are found immediately beneath the epidermis, and which are obstacles to | 
perfect fermentation. Other acids or caustic alkalies may be used with | 
the same effect, or a combination of them, and the operation may be | 
conducted either hot or cold When the grain is freed from its covering 
and bleached, it is allowed to steep for one and a-half or two hours in 
soft water at 18 deg. or 20 deg. Centigrade, when it absorbs sufficient 
water to be then converted into a consistent paste, by passing it between 
iron or granite cylinders, nothing then remains but to add the yeast 
requisite for fermentation ; the necessary operations up to the baking 
are unaltered. By this process a large proportion of the most nutritive 
and fine flavoured substances, lost with the bran by the reduction of 

he grain to flour, is preserved and utilised. 
3813. Kyirrinc Mai or orner Kinps or Heaps, 7. Carr, jun., Keighley. 
Dated 250k September, 1874. 

A slot is cut in the bearing plate of the ordinary heald knit machine, 
in the top of which is placed s carriage with bes to admit oth part 
of the yarn when any uneven or knotty parts draw the carriage along and 
against certain levers which stop the machine, Also a carrying fork for 














the yarn, so arranged as to stop the machine when the yarn is broken or 
finished. 


| $824. Destroyine Noxious Gases, 0. Bowen, Lombard-street, and A. 


Coal Exchange, London.—Dated 28th September, 1874 
ject of the invention is to absorb, neutralise, decompose, destroy, 
or otherwise render innocuous the noxious ga vapours, or smells 
arising from various chemical manufactures or processes in the industrial 
arts, so as to prevent such processes or manufactures from becoming a 
nuisance to the surrounding neighbourhood. 
3337. Cuurns, 7. Bradford, High Holborn, London.—Dated 29th September, 
1874. 
These improvements consist in constructing the churning apparatus of 









la suitably-shaped vessel made of any suitable material, with its bottom 


fixed at an angle of about 45 deg. with its sides or ends, and in applying 
above the lower part of the said inclined bottom about one-third from the 
end nearest to the bottom of the incllne a ‘‘ dash” having a spindle 
through it, and which is actuated either by an ordinary crank handle, or 
when an alteration in speed is desirable by wheel gear contained in and 
fixed upon a suitable metal box or framework attached to the side of the 
churn. A further improvement, especially adapted to churns of larg: 
size, consists in making the dash with a central axle of suitable shape, 
from which radiate in a spiral form, converging from each end to the 
centre, anumber of spoon or oar-shaped projeotions or beaters, whicl 
upon a rotating motion being given to the dash, imparts a central or 
converging motion to the milk or cream from each side of the dash 
8338. Wasuinc, Wrincinc, anp Manouine, 7. Bradford, Hi Hi 5 
London. —Dated 29th Septen! is74 

These improvements consist, t, in fixing journals to the bottoms or 
sides of a suitably-shaped washing compartment made of any Ie 
material, and in causing the said journals to work in the bearings of a 
suitable framework*in such a manner that the washir ssel m 
made to oscillate to any given angle, and in ap i 
improved *‘ dash” (made of wood or other suitable material) in 





























manner as to be capable of sliding like a shuttle backwards and forwards 
according to the motion given to the vessel Another improvement 
sists in assisting the oscillation of the vessel by imparting to it a reciy 
cating recoil by means of india-rubber buffers, or by a steel, lat 
or other spring or springs, applied or fixed either tu the vessel 
framework A further improvement consists in ins of « i 
pressurt pon the wringing and manyling rollers by the applicat t 
t lever and weight or a lever and = sprin uso in re ti 
the fulsrum of such leve » that it can be ted t 
of roller, as, for instance, w 1 rollers mu 1 " 
be re-turned and therel reduced in ¢ et rhi 
ment is especially applicable to mach iW \ 
further improvement, which also relat to the mie i i 
ure upon the wringing and manglir rollers, cor in the 
ment of an improved link and ew, bearing upon flat steel or wood 


ny bars, and by which the requisite pressure is imparted to the rol 








arrangement is especially wrinygin u 
india-rubber rollers. A furt! ! especuilly ada h 
cleansing of new linen, such as shirts and collars, as well a h 
or cotton waste or such-like fabrics, consists in constructi 
compartment with a perforated false bottom of metal, , ! 
suitable material, and in fixing underneath this false bottor 
boiling water supply and overtiow apparatus, similar in constructi to 


those ordinarily in use 
3341. Lupricarors, B. Kaposi, Sporsholt-road, Cro H t. 
cation from M. Kle , Vienn ec th Sept 
This invention relates to an impro 











vessel having within it a perforated 1 is inset 
plug of cotton or other fibre, the flow t rforati ‘ 
the tube and thence to the nozzle being regulated by the greater or les 
tightness of the fibrous plug 
3345. Sror or Reeuiatine Vatves, Wo W. We —~ EW ti« E 
T. Wright, Dudt Dated 30th Sept her, Is74 

This invention refers to those kind of valves in ‘ valve in th 
form of a disc is employed, and this invention consists in so constructin 
the valve-box that the va tring may be readily removed ar 





and its 

replaced and cleaned and lubricated ; also in mec 1 ” ix 
closing the dise valve. According to this invention th earing fi 
working the valve is situated and works in a gear chamber at the top of 
the valve-box, the said gear chamber beit ered by a plate or cover 
or by the gland of the stutting-box of the gearing By lifting the cov 
the gearing may be removed, or cleaned, or lubricated lhe valve-bo 
also furnished with an opening for facifitating the removal and replace- 
ment of the valve and parts thereof, and for the cleaning and lubricatir 








of the valve. The valve is worked by spur or bevel gearing, or by th 
direet action of a spindle or shaft, the said spindle passing to the outside 
of the valve-box and being worked by a lever or by ring 

83356. Inon anv orneR Metats, R. Stone, Liverpool.—Dated Lat Oct 


1s74 

This invention consists in grinding or pulverising the ore or using it in 
as small particles as it is possible to conveniently obtain it, and the ore 
when so pulverised is mixed with dry pulverised peat, and the whole is 
amalgamated with an inflammable exciting liquid, such as by preferenc: 
spirit of petroleum, petroleum oil, tar, oil of tar, or oth intlammabl 
liquid, or any binding substance, such as rosin lhe whole mixture is 
then compressed and formed into blocks by any suitable machinery 

3377. Purirication or Arr ix Conrinep Spaces, B. Hunt, Serle-street, 
Lincoln's-inn.—A communication Jrom A. F. C. Keynoso, Paris.—Dat 
rd Uctober, 1874 

This invention relates tothe means of purifyin in confined spaces 

These means consists essentially in fittering the air by causing it To pass 

through matters capable of mechanically retaining organic bodies and all 

kinds of dust held in suspension in the air; also in the intervention in 
certain cases of chemical products intended to destroy the yerms or to fix 
them. 

83713. Parer Bac Maxine Macurnery, A. M. Clark, Chancery-lane, 
London A communication from G. L. Smith and F. @. Bates, Spring- 
field, and C. H. Kelloga, Amherst, US. Dated 27th October, 1874 

This invention relates to improved machinery for manufacturing paper 
bags, and consists of combinations and arrangements of feeding, pasting, 
cutting, folding, printing, and discharging apparatus, and mechanism 
for operating the said apparatus, designed with a view to the yreafest 
simplicity and economy of construction, and by which the bags are made 
automatically from rolls of paper in an etticient and expeditious manner 
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THE Norwicu Accipent.—The trial of Alfred Cooper and John 
Robson, two Great Eastern Railway officials, charged with man- 
slaughter in connection with the Thorpe accident, terminated on 
Wednesday. Robson, the telegraph clerk, was acquitted, and 
Cooper, the inspector, found guilty. Mr. Justice Grove, who 
tried the case, said he believed Cooper was a man of respectable 
character, and he acquitted him of the slightest evil intention. 
Still he could not pass a merely nominal sentence. Cooper had 
conducted his business in a very negligent manner, and the sentence 
of the Court upon him would be eight months’ imprisonment. 
Robson was at once released from custody. 


DEATH OF Mr. WILLIAM DupGEON.—We regret to announce the 
death, on the 1st instant, at his residence, Talbot-place Blackheath, 
of Mr, William Dudgeon, of the firm of Messrs, J. and W. Dudgeon, 
shipbuilders and marine engineers, Cubitt Town and Millwall. 
Mr. William Dudgeon, who was at the head of the engine and 
boiler factory at Millwall, was the younger of the two brothers 
that constitute this important firm. He was born in 1818, at the 
pretty little village of Tyninghame, East Lothian. After serving 
for some time Messrs. Leonard, engineers, in a confidential capacity, 
Messrs. Dudgeon entered in 1855 upon the premises at Millwall, 
which proved the nucleus of their present extensive marine engine 
and boiler works, and eventually of their great shipbuilding yard at 
Cubitt Town, which was entered upon in 1862, It would be out of 
place in such a notice as this to attempt a description of the mag 
nitude or the mechanical appliances of the two establishments of 
the firm ; we will only say that the engine and boiler works, that 
were under the direction of the deceased, are in arrangement in ma 
chine tools, and in all the appliances that science and mechanical 
ingenuity can devise, almost everything that can be desired. Mr. 
William Dudgeon was, of course, connected as partner with the 
building of the Independenzia, Brazilian armour-plated ram, and the 
vessels, of wood and iron, almost innumerable, of all kinds, from 
50 to 9000 tons, that have been built by the firm fer our own and | 
numerous foreign Governments, and for the mercantile marine of 
various nations, Mr William Dudgeon was held in much esteem 
by the managers, foremen, and workmen with whom he came into | 
contact, and was regarded with affection by those who knew him | 
intimately. His remains were interred in Lewisham Cemetery on 
Tuesday last. At the request of the workmen, the shipbuilding 
yard at Cubitt Town and the Sun Ironworks at Millwall were 
closed, to enable the men to pay a last mark of + to their 
— employer. A large number of them attended the 
uneral, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE quarterly meetings of ironmasters to which so much im 
portance is periodically attached by all iron makers and iron con- 
sumers almost the world over, have for the current quarter come 
off. The Birmingham meeting was held this—Thursday —after 
noon, and the Wolverhampton meeting took place yesterdty. 

From the action taken by the leading ironmasters in their capa 
city as colliery owners, when a fortnight ago they declared their 
intention to make no reduction in the price of best coal, the con 
sumers of iron attended the meetings quite expecting that which 
occurred. The ruling quotations as well of finished as of pig iron 
were declared unaltered. Hence the meetings closed as they pened, 
with Lilleshall pig iron at five guineas for hot blast and £6 10s, for 
cold blast ; Earl Dudley's ordinary marked bars at £11 12s. 6d., 
and ** BBH” andsimilar qualities at £11, 

Buyers whoare watching the course of events assert that makers 
will have it in their power to make a reduction certainly at the 
close of this quarter, and they decline to give out in the interval 
any orders which they can withhold, Ly that time they say that 
the South Wales lock-out will have run its course, and coal and 
iron will thence be sent into the market, to t 










































and iron neighbourhoods who are being benetited W 3 
occurring in the Principality, | that. also w 
\ $s le will t " le i between t of 
1 $ lf t i onwe nwhile, the 
lo t conti so «dloes Ys, Od. per ton f And 
1 t etiect of t ter iof t ‘ it I 
W s ] tat when 1 int l 
b of the w l ‘ ‘ 
iu pt exe ition of ord t t nevit hb] tor ut ets 
in, is open to much debate, in wl the 
of the seller as against tl yer 

Relative to pig iron, it is to be n that t minit i 
tion of local products relates t ) i ‘ y 
t ng two quarter go at a, 2 juart lat 
3d.: but to-day it was to be hax tre t j 
{3 for Staffordshire cinder, { > os. for Shro i . " tu 
Staffordshire all-mine m, the: evel " 1 
mined by t ulity. And ist | dl t tint uu 
petit hae shire and Yorkshire makers 
uly re over the Statioris 

Next to the few noted best bar firms, most firmmn ! 

on was manifested by the mak tsheets. The Cook 
pany, Messrs. W. and P. Baldwin, and Hope Compan 

two others, declined to a rt less than £1‘! per tor 
stamping (coke) singles. In truth, even at t tiga t 
of t firms named have in th few day lined « t 
to the crowded state of their bool But s les were t 
very different prices betwer t Wax ! i 
£11; and there was more competition amongst f : for 
specifications at £11 5s, than been noticed for some few weeks 
past. Whilst, as we have shown, the maximum pri mel 
bars of the ordinary ** best”—but by some makers tern * com 
mon ”—quality was £11 12s, Gcl., bars were to be had down 
low a figure as £0 5s,; and they plentifully offered £0 10s, 
Angles were not much dearer, l’lates ranged from £12 10s, for 
good boiler samples down to low as £11 10s, for certain kinds of 
tank and girder plates. 

Stone was freely offered from Northampton l ire, 
Oxfordshire, and Somersetshire, as well as La l tl 
turn of the market was in favour of buyers. 

Coal was very plentiful at 10s, for manufacturing samples, nd 
orders were placed at less money ; but best coal, which goes up to 
Iss. a ton, was not abundant, owing to the demand from othe 


districts, chietly for domestic and railway uses. 

The general manufacturing trades are in a tolerably healthy 
state. Nearly all goods on which much skilled labour has to be 
expended is in supply within consumers’ requirements. 


NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

THERE has been little change in the depressed state of the iron 
trade of this district during the past week, and at the usual Man 
chester weekly meeting, on Tuesday, very little business was «lone. 
There have been a few inquiries during the week, and one or two 
sales have been made in best iron, but generally there is still a 





creat want of confidence in the market, and most of the off 

which are made by purchasers are at such low figures that sellers 
cannot touch them. In Middlesbrough qualities of pig iron there 
has been a good deal of competition for orders, and prices hav: 
been rather easier for foundry descriptions, which ha been 
quoted at from 66s, to 67s, per ton; forge numbers at from (os. to 
65s. 6d. per ton, delivered in the Manchester district. Lancashire 
makes of pig iron continue tolerably steady, and as t local 





furnaces are fairly well supplied for the present with orders, chietly 
for forge iron for the finished ironworks in the district, t 
very little disposition on the part of makers to reduce prices. No, 3 
foundry pig iron, delivered in the Manchester district, is juoted 
at 72s. 6d., and forge numbers at 67s. Gd. perton, Manufactured 
iron continues very dull, and, although ordinary Lancashire bars 
are still quoted at £8 15s, to £8 17s. Gd. per ton, where good 
specifications are offered concessions can be obtained. 

The rolling mills in this district are only moderately employed, 
and it is only in exceptional cases where they are running full ti 
Engineers, founders and machinists are also quiet 

In the coal trade the market for common coal and inferior 
descriptions of engine fuel is depresse:l, and sellers are offering at 
low rates, but best coal continues tolerably firm, and there is still 
a very fair demand. In the Manchester market the house coal 

trade continues very steady for the time of the year, and 
prices are unchanged for the best qualities. Good furnace 
coal also sells readily at full rates, but common descriptions are a 
drug in the market, as they cannot now be utilised for domestic 
purposes, and are weaker in price. Common burgy is also being 
pushed in the market; and slack, with the exception of the best 
qualities, suitable for brick-making, is quiet. In the Wigan, 
Tyldesley, and other districts there is still a tolerably good 
demand for the better classes of coal, and a few more orders have 
come into the market since the opening of the month, as consumers, 
in many instances, had been holding back for a reduction, but these 
descriptions still maintain their price, and quotations remain about 
the same as those I gave in a recent report. Common coal and inferior 
burgy and slack are, however, dull and cheap in price, burgy being 
quoted at from 6s, 9d. to 7s. 6d. per ton at the pit, and slack at 
from 4s. 6d. to 6s. per ton according to quality.* For gas coal a 
few inquiries are coming to hand for contracts over the next twelve 
months, but this branch of the trade is still quiet, owing to the 
season of the year, and colliery proprietors are for the most part 
engaged working off old contracts. 

In the Oldham, Ashton, and neighbouring districts, where the 
local colliery proprietors are being undersold by outside coalowners, 
a movement is again on foot for a further reduction of miners’ 
wages, and the advisability of making a reduction of 10 per cent. 
was under consideration of a meeting of the masters on Tuesday 
last, but the meeting was adjourned without any definite decision 
being come to. If the men exhibit the same temper that they have 
displayed on previous occasions, there is little doubt that any such 
step will be met with stubborn resistance. 

‘he usual monthly meeting of the South Lancashireand Cheshire 
Coalowners’ Association was hela at Manchester on Tuesday. The 
report of the ittee appointed to inquire into the railway coal 
traffic in La hire—the subst of which I gave in a previous 
issue—was discussed, but the proceedings were of a strictly private 
character. 
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THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

TUESDAY was the quarter-day at Middlesbrough, and although 
there was a good attendance on Change, the amount of business 
done was not what might have been expected. There has not, 
indeed, been a duller quarterly meeting for some time. Pig iron 
ruled at about the same price as for the last three or four weeks, 
No. 3 being quoted at 58s, 6d. to 59s., and other qualities in pro- 
portion. 

Very few exhibitors appeared, the interest taken in the exhibi- 
tion of machinery, Xc., oe of late gradually fallen off until it 
ls now almost at zero. Some attention was, however, bestowed 
upon a model of a truck for mineral traffic, exhibited by Mr. 
Charles Wood, who read a paper upon it at a recent meeting of 


organisation of their own—having no connection with the Miners’ 
Association—under the title of the ‘South Yorkshire Colliery 
Operatives’ Association.” It is not supposed that there will be 
any serious opposition to the reduction, although there are rumours 
of intended resistance in one or two isolated cases—chiefly in 
Derbyshire. 

Pig iron is in pretty fair request, chiefly for foundry and good 
forge purposes. A good local forge iron is being sold at 76s., or 
from that to 78s. per ton, and some Derbyshire producers offer it 
at rather less money. The hematite pig iron makers are caref: 
firm in their quotations, samples of which are these :— 
“Hematite,” No. 3, 90s.; No. 4, 87s.; No. 5, mottled and white, 
87s.; ‘* Bessemer,” No. 1, 928. 6d.; No. 2, 90s.; and No. 3, 87s. 6d. 
per ton; Millom ‘‘Bessemer,” No. 1, 90s.; No. 2, 87s. 6d.; and 
No. 3, 85s.; ‘‘Ordinary,” No. 3, 858.; No. 4, 84s.; No. 5, 90s.; 


the Cleveland Institution of Engineers, in connection with the | mottled, 95s.; and white, 90s. per ton, with 24 per cent. off for 
demurrage question. By the use of this truck it is claimed that | cash. 


» great economy can be effected. 


There is no material alteration to record in the condition of the 


A contract for the manufacture of 10,000 tons of iron rails has | other leading local trades. 


been placed with the Britannia Iron Company, Middlesbrough. 
Little or no alteration is yet apparent in the finished iron trade. 
There is undoubtedly a greater access of activity, but prices remain 
stationary, or nearly so, and are still so low as to leave the barest 
margin of profit. Rails are quoted at £7 to £7 10s.; ship plates at 
£8 15s. to £9; and nail rods £9 to £9 10s. The recent reduction 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
GREAT excitement has prevailed in commercial circles in the 








of 25 per cent. in the wages of finished ironworkers is not of suffi- | west of Scotland —- past week in consequence of certain 
ic 


cient amount to make any appreciable difference in this depart- | damaging disclosures w 
limited liability companies, and most of the markets have been 


ment of the trade. 


have been made with respect to several 


The strike of 1400 men and boys at Monkwearmouth Colliery | affected in consequence. There is a general feeling of uneasiness 


still continues, 


and distrust in connection with these enterprises, on account of 


The dispute in the chemical trade of the Tyne has at last been | the almost hopeless condition of difficulty in which a number of 
mmicably settled by arbitration. On Friday last Mr. Brassey, | them now find themselves, and this is due not merely to the 
M.P., sat at Newcastle as umpire, with Mr. I. L. Bell and Mr. | present unprofitable nature of their operations, but also to the 
’atinson as arbitrators for masters, and Mr. John Burnett and Mr. | fact that the conduct of some directors in regard to the formation 
Lloyd Jones for the men, and on Saturday it was agreed that there | of the companies alluded to is not considered by the shareholders 
should be a reduction of wages to the extent of 10 per cent. The | as altogether blameless, 


men employed at Allhusen’s and the Felling Chemical Works had 
nieanwhile returned to their employment. 


This state of matters has had a considerable influence on trans- 


actions in the iron market, and, coupled with the low and unsettled 


A strike has taken place among the calciners employed by the | state of the trade, has led to a considerable fallin prices. By 
sede Metal and Chemical Company at Hebburn, but the cause is | Monday prices in the warrant market had fallen below 70s. Only 
dittenlt to arrive at. The men allege that it was against the | a very small business was done, and transactions for one month 
twelve hours shift, but theiremployers, on the other hand, declare | fixed were effected at 69s. 9d. Tuesday's market was exceedingly 
that on Saturday, without any notice, the men demanded an | flat at a further reduction, business having been done at 69s. 3d. 
instant advance of 23 per cent., and left their work because their | and 69s. 1d, cash, and the downward tendency continues. The 


demand was not complied with. 


quantity of pig iron in Connal’s Glasgow Stores on Monday after- 


At the next meeting of the Cleveland Institution of Engineers, | noon was 29,133 tons. 


Mr. J. 8. Jeans, of Darlington, will read a paper ‘‘ On the Posi- 
tion of Cleveland in reference to the Iron Trade of the World.” 


The prices of the principal makers’ brands have not as yet shown 


a corresponding decline with warrants, but a number of them have 


The arbitration in reference to the wages of the Durham miners | fallen from 1s. to 2s, under the rates of last week. The quotations 


will commence at Newcastle on Thursday of next week. Arrange- | are as follows :—Gartsherrie, No. 1, 


80s.; No. 3, 75s.; Coltness. 


ments have been made to facilitate the business of the arbitration | No, 1, 82s. 6d.; No. 3, 73s.; Summerlee, No. 1, 80s.; No. 3, 
as far as possible, and for that purpose the mineowners have | 72s. 6d. ; Langloan, No. 1, 80s.; No. 3, 73s.; Govan, No. 1, 72s.; 
agreed to send to the miners a copy of their case ten days before | No. 3, 70s.; Calder, No. 1, 80s.; No. 3, 72s.; Shotts, No. 1, 80s.; 
the arbitration is fixed to commence. It is expected that by this | No. 3, 73s.; Carnbroe, No. 1, 77s.; No. 3, 72s.; Monkland, No. 1, 
wrrangement the miners will have a reply prepared, and so obviate | 72s.; No. 3, 71s.; Clyde, No. 1, 73s. 6d.; No. 3, 71s.; Glengar- 


the necessity of an adjournment. 


nock, No. 1, 78s. 6d.; No. 3, 71s. 6d.; Eglinton, No. 1, 71s.; No. 3, 


The coke-drawers of Durham, numbering some 7000 or 8000 | 69s.; Dalmellington, No. 1, 70s.; No. 3., 69s.; Kinneil, No. 1, 
men, will have a distinct and independent case to put in before | 75s.; No. 3, 71s.; Carron, No. 1, 75s. 


the arbitrators. They contend that their wages have never been 


Lower prices are expected presently to prevail in the different 


vivanced in the same ratio as those of miners, and they also aver | branches of the manufactured iron trade, and orders are being 
that the present value of coke is so much higher than the price | kept back in consequence, so that the trade is very dull. 


realised in 1871 as to render any reduction of wages unnecessary. 


The coal trade is duller, if possiblo, than ever. The trade in the 


The value of coal and coke has not altered during the past week, | eastern mining counties remains dull, and does not seem to have 
but there is a growing demand for manufacturing qualities. | benefited much from the reduction of wages alluded to. 


Upwards of 220,000 tons of minerals passed over the Stockton and 


It becomes more apparent every day that the miners in the west 


Darlington Railway last week, and of this quantity—which is | will have to submit to a general reduction of wages. A reduction 
exceptionally large—the great bulk is absorbed in the iron trade of | of 1s. per day has been given notice of to the miners at Messrs, 
Cleveland. Best steam coals are sold at 15s. to 16s, on the Tyne; | Dixon’s pits at Leigton, near Beith, and a notice of the same 
households, 14s, to 16s,; unscreened, 11s. to 12s.; and gas coal, | description has been given at the Johnstone pits. There, indeed, 
10s. to 12s. Small calcining coals have fallen to 2s, to 2s, 6d. per | the reduction in some cases is much larger than 1s., and 


tou at the pit, being as low as the prices of 1871, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


the miners employed by Messrs. Dixon have come out on 
strike against a curtailment of wages which is stated to be 
equal to as much as 3s. Gd. a day. The miners in Messrs, 


Dixon’s employment in the Maryhill district have struck 
against a reduction of 1s. per day. The action of the employers is 


amply justified by the condition of trade. The unions are practi- 


(losrPLAINTS are still rife as to the smallness of orders and of | cally powerless to cope with any emergency, and it is not believed 


their scarcity in almost every branch of the local iron and steel 


that any disputes which have arisen or may arise will be of long 


trades. It is not expected either that any appreciable amelioration | duration. 


will take place now that the new quarter has commenced, seeing 
that neither fuel nor wages can be expected to be much lower 
during the ensuing three months. It is, of course, open to the 
employers to make a further attempt at lowering wages and ex- 
tending working hours in the engineers’ and other shops, and that 


The labour market in Scotland just now is very unsettled. In 


the shipbuilding trades the disputes have now in most cases been 
adjusted in favour of the employers. There is an exception in the 
case of Aberdeen, where the shipwrights and riveters are at present 
on strike for advanced wages. The building trades of both Edin- 


course may possibly be taken before long, but it is as yet an un- | burgh and Glasgow are threatened with fresh troubles, the joiners 
cect idea, and no good results from the mere contempla- | in both towns having demanded 4d. addition per hour to the rates 


tion of it. Fuel, too, may come down considerably more than it 


of wages. It is believed the employers in Glasgow will resist the 


\t present appears likely to do, in which event an appreciable | demand, and that a strike may issue. 


measure of relief would be afforded to all classes of manufacturers, 
At present, however, that, too, is a matter of the future. Still, 
as had been anticipated, the advent of April has brought about 
some alteration in the price of fuel, although it cannot at present 
be recorded that the change is either general or of material extent. 
As an instance in point it may be stated that the Sheffield Coal 
Company issued circulars on April 2nd, notifying the following 
new list of prices :—Picked branch coal, 15s.; best Birley Silkstone, 
1ta.; screened Silkstone nuts, 7s. 6d.; screened seconds coal, 10s.; 
breeze coke, 11s.; hard (washed) melting coke, 18s.; and unscreened 
slack coal, 3s. per ton of 21 cwt. at the pits. These figures show 
a reduction of 6d. per ton on picked, and of 1s. per ton on the best 
Silkstone coal, other qualities remaining at the same rates as be- 
fore. It had been anticipated that coke would have been lowered 
—as it probably will be, as soon as the new wages rate comes into 
force. A good tonnage of north country coke is coming here from 
Darlington and other Durham centres, and is now delivered in | 
large lots at from 23s, to 25s. per ton. ; 

A few of the blast furnaces in the neighbourhood are still in 
operation, although many are either blown out altogether or 
damped down pending a possible mageervatt in the trade. 
Messrs. William Cooke and Company, of the Tinsley Works, Shef- 
ticld, have one furnace at work, and are using ore from the Mid- 
Lincolnshire fields. The Charlton Ironworks, Sheffield, have stone 
from their own mines in Northamptonshire. Messrs, Newton, 
Chambers, and Company, of the Thorncliffe Ironworks, Chapel- 
town, have some ore of their own, besides importations from the 
North Lincolnshire and Northamy hire districts. The Parkgate 
Company is in a similar position, whilst at Elsecar Messrs. Dawes 
are using large lots of the ore furnished by the Frodingham and 
other North Lincolnshire mines, The North Derbyshire furnaces, 
such as those at Sheepbridge and Staveley, have good supplies of 
ironstone of tleir own getting, but are also mixing with North- 
amptonshire samples. The blast furnaces of Sir John Brown and 
Company (Limited), Sheffield, were mainly erected for the purpose 
of making use of Spanish ores, but that intention has been mate- 
rially marred by the civil war. Some few consignments of Bilbao 
ore are still made, but the great mines owned by the three or four 
leading British iron companies are practically useless, and the large 

umount of eapital invested in their development is thus for a time 
returning no interest. ; ' j 
The question of lowering the wages of the miners proper in this 
district having been satisfactorily disposed of, the South: Yorkshire 
and North Derbyshire coalowners have taken into consideration 
the question of lowering the rate of payment at present accorded 
to the topmen and other aboveground operatives at their pits. 
'The amount of the ‘‘ drop” will in these cases average about 5 od 
cent., and will be arranged by each colliery proprietor with his 
own men, inasmuch as the existing scale of remuneration is not 
uniform at all the pits. The alteration will probably come into 














WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

AN effort was made this week to bring about a settlement of the 
lockout, but, though well intentioned, it seems to have signally 
failed. Mr. Henry Thomas, who at one time occupied a prominent 
position as miners’ agent, met the colliers at Aberaman, and also 
in the Rhondda Valley, the keys of the strikers’ position. As 
regards the Aberaman meeting, the colliers refused to have any- 
thing to do with Mr. Thomas; but in the Rhondda Valley a 
meeting was got together, principally, it is said, of tradesmen, and 
a resolution passed to send a deputation to the masters on Tuesday. 
This ended in a sorry manner, for, not only was there no meeting, 
but only Mr. Thomas and the chairman of his meeting visited 
Cardiff. At Cardiff they met the vice-chairman of the association, 
and a meeting was promised on Friday. How this will end I can- 
not say, but I regard the effort as hopeless. The only really good 
sign is given by the fact that the non-associated collieries, where 
the mass of the locked-out colliers have found work, have given 
notice of a reduction, which will come into force on the 1st of next 
month, This, too, is another proof, if one were needed, that coal 
is gradually falling in price. The demand, too, for the time, is 
gone, and sellers find it difficult to get 13s. at the collieries, while 
16s. is considered a high figure for good steam coal at port. 

Mr. Doyle’s scheme for getting the colliers to work at the coal- 
pits for coalowners at a little above parish relief rate has been 
accepted by the coalowners, but few think that the plan will suc- 
ceed. <A collier at the Merthyr Union positively refused on Wed- 
nesday, adding, he was not going to become a turncoat. If this is 
the view men take of it, no effort on the part of the guardians 
will be successful. What is really required—and this was pointed 
out in these columns a month ago—is that the pits should be thrown 
open at the reduction. Those who liked to work could, and those 
who did not could not fall back upon the union as they now do. 
Matters would soon be brought to a crisis by this mode one way or 
the other. 

At the present rate of things everyone is being ruined. Ebbw 
Vale Works are threatened with stoppage, the men having refused 
to accept a reduction. Notwithstanding the deplorable state of 
the ironworkers in Glamorgan, the last division among them 
having been but 2s. 6d., the Ebbw Vale men seem determined to 
hold out for keeping present prices. From the best and highest 

sources of information I can state that when the ironworks do go 
again in Wales—and it is doubtful if they will this summer—the 
wages will be very much below what they were when the works 
were closed. I look upon 30 or even 40 per cent. as likely, and it 
will be only by such extreme measures that we can compete in 
ironmaking again. The day of high wages and profuse expenditure 
amongst Welsh workmen is gone, for the time at least. 





operation before the end of April, and will affect several thousand 
men of the classes named, who are it ‘may be said, united in an 


The opening of the Alexandra Docks, Newport, has been fixed 


for the 13th of this month, and Newport is to be en Féte for the 
occasion. 

The ironmasters and coalowners, after showing considerable 
leniency in allowing the people to gather coal freely for three 
months, have been obliged to withdraw the privilege. This is the 
severest blow yet; the locked-out of several towns have been 
enabled to live tolerably well up to the present by the sale of coal 
ried from the patches. 

. few men are still working at Dowlais. These the people tried 
to intimidate this week, and summonses have been taken out 
— twelve. 

ronmaking in the Merthyr district is totally at a standstill. 
4 London Trades’ Unions sent £50 to the ironworkers this 








PRICES CUnRENT OF METALS AND OILS. 













































































5. 1875. 
Cati ngs—Large 254 246 4|| Pte Yemuie— 
a L in Yor! 
Birmingham ........] 910 0..1810 © MO. 8 cccocceccece $45 : 4 - 
Cleveland ..... 710 0..8 0 0 No. 2 312 6..0 06 
Lancashire 700.900 Mittin 26 EO So 
Staffordshire 910 0..1810 0|] PipesinGiaszow......| 6 0 0..7 5 0 
Scotland 700.900 Plates in Glasgow ... 815 0..10 0 0 
Wales as 000.0 00 Yorkshire ...... 10 0 0..1910 0 
Yorkshire vo eee 8 0 0..l0 56 0 Rails—Cleveland......| 7 0 0.. 715 0 
Castings—Small— Glasgow......... 715 0..8 26 
Birmingham ....... |1010 0..9410 © 8. Yorkshire, Steel] 9 5 0..9 7 6 
Cleveland ..... sore] 10 0 0..15 0 O Do. Iron| 7 2 6..710 0 
Lancashire + {10 0 0..12 0 0 Wales 615 0..7 0 0 
Sietotihive 10 4 0..2%4 10 0}| Rails—Old— rf 
Scot an iz 0..16 0 0 Cleveland .... 45 0.. 
Wales ee 000.000 Staffordshire 00 = hr} ° 
Yorkshire ..... ll 0 0..17 0 0 Yorkshire 450..000 
Copper, per ton— Railway Chairs— 
British—cake 0 0..88 00 Glasgow .... 55 0..0 26 
Australian, 7 0 0..¥1 0 6 Refined metal ........] 4 0 0..4 0 0 
Best Sel 0 0..91 0 0 Do. in Waies ....| 7 0 0..8 5 0 
Bottoms......++++ 0 0.94 0 0 Sheets, single, in— 
Chili Bars.........--.|80 0 0..82 9 0 Cleveland NU 0 
Do. refinedingot..| 0 0 0..0 0 0 London .. 1310 0 
inn. exci poseeees 0 0..97 0 0 Staffordshi 750 
Spanish Cake ......06 00.000 *Wales .... +1210 0 
‘oke— Yorkshire 14 
Cleveland ... 6..17 0 0 eececvecece 000 
Derbyshire > 0.. 0 0 O|| Lead, per ton— 
Vales ..00- 3 0.. 016 6 Pig, Foreien..........]19 15 0.. 
Shefficld ...... 6.000 English, W.B......... 2 6 on 38 5 9 
Coals, best, per ton: Other brands’ ........|29017 6..21 0 0 
irmi . . 0..019 0 Red or minium +|24 0 0..% 10 0 
Cleveland .,..+0...555| 0 7 6.0 9 6 Sheet, milled -13 00. 700 
Derbyshire— Shot, patent -}/210 0..0 0 0 
Best ord! 0..016 0 White, dry -129 0 0..0 00 
0.060 Ground in oil 000.000 
0.. 0 - 0 So 
6. oO 0 I, Pale ......see00. 1/3510 0..2 
cccccece 6..013 0 Brown ..........|299 0 on : . 
Yellow to tinged .. | 33 0 0..3510 0 
0.. 010 6 2 7 6..2510 0 
6.. 014 0 Olive, Gallipoli 000..000 
6.010 0 me i 230 0.000 
MM coseeseecececess |SSIS Q..34 
a 1 P 6 —— Engine (C. “bs 
Ol 6 rice & Co.’s),p. gall.| 0 3 6..0 0 0 
Rapeseed, English pale | 32 5 0..3210 0 
0..016 0 Brown ..........}30 5 0..0 0 0 
0..000 3310 0..0 06 0 
80.0506 000..0 00 
00.000 000.000 
00..000 35 0 0..36 0 0 
0 0..0 00 26 6 0..23 0 0 
Tron— 1. 23.0 0.2310 0 
Angle in Glasgow ....| 910 0..0 0 0 Yellow seeeee [9810 0..38 0 
Bar, Welsh,in London} 815 0..9 5 0 ” Bronze, per ton 
Glasgow....++.5-.]| 815 0..9 5 0 Bearing Metal ........|1200 0..0 0 0 
-| 817 6..1112 6 No, VII.........-..-.|1450 0..0 00 
+] 9.5 0.. 0 0 0|| Quicksilver, per bottle ../15 0 0..° 0 0 
,common ....| 815 0.. 9 @ © || Spelter, per ton— 
Yorkshire best........ 10 00.12 0 0 Silesian ............../%3 © 0..23 5 0 
Common ++] 817 6..10 0 0 English, V.ands.....] 0 0 0..0 00 
Cleveland— . 5 Steel— 
Angleand bulb ..| 8 0.. 810 0 Bessemer, rough . 810 0.. 9 
Boiler plates 10 5 0..1010 0 Do., manufactured .... | 9 0 0..10 ° ° 
Cable iron.. ll 0 0..11 5 6 Do., cast, Sheffield ....|20 0 0..24 0 0 
Nailrods .. 9 5 0..910 6 Do., best, do. 30 0 0..55 0 0 
Rivet iron 1015 0..11 0 0 i ee 17 0 0.22 0 0 
Ship plaies ......] 9 5 0.910 0 i 1910 0..0 00 
Cleveland,common ..| 8 0 0..810 0 22 0 0..28 0 0 
Best ....06 810 0..9 0 0 41 00..000 
Best best +] 910 0..10 0 0 000..000 
Puddled .. -|5 26.55 0 
Hoops, ark se 91 0 0..92 0 0 
Birming! ++ [11 0 0..13 0 0 coves [93 0 0.0 00 
Cleveland .. ‘ 0..1115 0 Bars ...cccre..es | 94 0 0..0 0 0 
0 0..1110 0 Refined, in blocks |95 0 0..0 0 0 
0..1210 0 Straits, fine—cash ....|86 0 0..87 0 0 
0..12 0 0 For arrival ...... 8510 0..86 0 0 
0..12 10 0 » per box, 135 
0..10 5 0 sheets—London— 
00.000 IC. coke. ....404+ 17 0..111 0 
0..1710 0 000 
0..12 0 0 ive 
330.3 50 siete 
326..000 
218 0..219 0 7 6..110 0 
215 0..217 6 6 0..118 0 
212 6..214 0 5 0..116 0 
W_nnsrceee eevee | 2193 0..0 0 0 20.000 
Pig in Wales—No.1..| 5 0 0..610 0 073..0 08 
Pig in Scotland— Zine, sheet, perton ,...|2910 0..31 0 0 
No.1 312 0..0 00 Sulphate in Glasgow ../12 0 0..14 0 0 
No 3 310 0..0 0 0 
PRICES CURRENT OF TIMBER. 
1875. 1874. 1875. | 1874. 
2e281)26 254 Per Load. 2x £45\ £8. £28 
11 10 13 10} 123 0 14 10]/ Canada, Spruce,ist..10 012 0| 13 01310 
610) 310 610 Do. 2nd...... 81010 0} 10 10 11 10 
610, 4 0 610 Do. 3rd...... 81010 0} 10 10 11 10 
40) 4 5 5 || New Brunswick .... 8 0 910/10 011 0 
8 0| 8 0 9 O]| Archangel, yellow ..12 0 16 10| 14 10 17 10 
6 0} 510 8 Oj} Petersburg do......13 1015 0/13 10 1510 
6 0| 710 8 O|| Finland .......... 8 10 13 10} 10 10 1410 
6 0, 7 O 8 O|| Memel and Dantsic®0 0 0 0| 0 000 
8 0) 5 5 8 O}| Gothenburg, yel. ..0 0 0 0/0000 
Fit .cccccccce 510; 310 610 White ......0 00 0} 0000 
Undersized .. 2 5 215| 215 8 5/| Gefle, yellow ...... 00 0;0000 
eoeee o 4 5| 4 0 4 5|| Christiania, best 014 0)/13 01410 
oe 215) 210 3 5|| Other Norway . © 12 10/11 10 13 lo 
» Riga 6 0} 415 615] Battens.allsorts.. .7 0 9 0} 9101010 
rd. 6 0} 410 6. 0}) Firng. bds.,sq.oflin.s d. sd.] sd. ad. 
Yellowpine.. 4 0 610, 4 0 610 Ast yellow........14 617 6|14 615 6 
emel &€Dnt. 0 0 0 0) 0 0.0 O}] Ist white ........ 13 614 6/13 614 6 
ON se evee 9 012 0| 9 012 O}| Bnd quality ...... 12 615 0/12 614 0 
Lathwood, Dantafm.6 0 7 0| 8 0 9 O]|/ Staves,pr.stndrd.M.¢ 5 £5.) £ 8 £8. 
St. Petersburg 8 0 9 0/10 Ol 0 Quebec pipe......75 080 0/95 01000 
Deals, per C. 12ft. by 3ft. 9in. | Puncheon.... 021 0/2 6026 0 
Quebec, Pine, Ist ..20 024 0°23 0297 0 Baltic erown pipe 230 0 250 v | 280 0 300 0 
2nd ........18 015 0 15 01710 Brack ......180 0 200 0 | 250 0 2€0 0 
Srd.... ..... 9 O11 0 /121l014 0 








SoutH KENSINGTON MusEuM.—Visitors during the week ending 
April 3rd:—On Monday, Tuesday, and Saturday, free, from 
10 a.m, to 10 p.m., Museum, 29,589; mercantile marine and other 
collections, 7506. On Wednesday, Thursday, and Friday, admis- 
sion free, from 10 a.m. till 10 p.m., Museum, 6172; mercantile 
marine and other collections, 1682. Total, 44,950. Average of 
corresponding week in former years, 37,325. Total from the 
opening of the Museum, 14,143,375. Patent Office Museum, 
13,198. Total number since the opening of the Museum, free daily 
(12th May, 1858), 3,151,915. 

LIGHT FOR LIGHTHOUSES.—It seems from a recently published 
parliamentary paper that gas is not likely at present to supersede 
oil in our lighthouses, The Irish lighthouse authorities, however, 
are quite in love with onde Dr. Tyndall’s admiration for it is 
very great. But the Trinity House and the Scotch Lighthouse 
Commissioners hang back and do not appear to be at all eager to 
adopt such a light-producing agent for their lighthouses. For 
domestic purposes, with the pipes laid along our streets, gas is, no 
doubt, an exceedingly convenient illuminator; but for isolated 
lighthouses, far away from towns and villages, and where the pi 
are not laid on, the advantages of gas are not very evident. To 
supply Be generally to our lighthouses it would be necessary to 
upset all the present arrangements for burning oil, and to put up 
at each station a gasometer with all the necessary gas making 
plant, and then there would be the special daily labour of makin 
gas. A gasometer in one’s back garden is not a very desirable 
thing, and if the use of gas for domestic purposes necessitated such 
an arrangement, it is more than probable that oil, ozokerit, or the 
friendly tallow would be invoked to lighten the darkness of our 
domestic hearths. So we presume it is much the same with light- 
houses; gas, with its outbuildings, &c., would be a great trouble 
and an expense compared with oil as now used, while in regard to 
light, the practical difference between the two appears to be so 





small that ‘‘ le jeu ne vaut pas la chandelle.”—Nautical Magazine. 
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THE RAILWAYS AND RAIL TRADE OF THE 
» FUTURE. 


Ir would be both superfluous and supererogatory to 
insist upon the vast importance of this wide subject to 
the industrial interests of the United Kingdom. To a 
great extent, indeed, it underlies all other considerations 
affecting our staple industry, and is synonymous with the 

rogress of civilisation itself. The question of what is to 
[ the future of the railway system has recently been 
exercising the minds of all kinds and conditions of men. 
There are not a few who profess to regard railway develop- 
ment as having reached a dead-lock, and who, therefore, 


promulgate alarmist theories about the industrial decay of | 
Great Britain—the workshop as well as the parent of the | 


railway system. Others, again, take a more optimist view 
of things, and with the “gay wisdom” for which 
Mr. Disraeli has panegyrised Sir Wilfrid Lawson, are 
ever declaring that henceforth, as heretofore, the progress 
of the world will be synchronous with the development of 
the railway system, and that, so far as Britain’s industrial 
supremacy is concerned, to the extent that it is affected by 
the multiplication of railways, it will never pale until the 
vast continents of Asia and Africa have become as much 
interlaced with roads of iron 
as Europe and “America. 
Collateral with this inquiry 
there is another of scarcely 
less importance to our indus- 
trial interests. Manufacturers 
of iron rails have within the 
last two or three years ob- 
served with feelings of con- 
siderable trepidation the grow- 
ing preference for steel rails, 
and it has been more than 
hinted at that the iron rail 
trade is doomed to go to the 
wall. We shall here, there- 
fore, consider (1) to what 
extent will the development 
of the railway system take 

lace in the future ; and (2) 
oor far will that develop- 
ment affect the enormous 
capital invested in the pro- 
duction of iron rails. 

At the end of 1873 the 
total length of railways in 
Europe was 63,360 miles, 
and in the United States 
70,650 miles. In his report 
for 1873, Captain Tyler 
showed that there were, on 
the 3lst December of that 

ear, 27,564 miles of railway 
in the British Empire, 16,082 
of which were in the United 
Kingdom, 5872 in India, 
3899 in Canada, and 1257 
in Australia. In America 
the increase of railway mile- 
age in ge omy years has 
exceeded 13,000 miles per 
annum; and, although there 
has been a falling-off in the 
additions made to the railway 
system of that country 
uring the last two years, 
American railway journals 
are confident that five years 
hence there will be 100,000 
miles of railway in the Great 
Republie. In South America 
especially there is extraordi- 
nary scope for further deve- 
lopment, and a number of 
very extensive additions are 
at the present moment under 
consideration. Only a few 
months ago Sir John Hawk- 
shaw proceeded to Brazil to 
survey a line of coast ex- 
tending about 5000 miles, 
beginning at Pernambuco, 
with the view of reporting 
upon eligible spots for the 
establishment of harbours 
and the construction of new 
railways. Peru now  pos- 
sesses, or will shortly % 
twenty-two different ~~ of 
railway, or an aggregate of 
2030 miles, constructed at a total cost of about £36,000,000 
sterling. One of the Peruvian railways, now almost half 
finished—the line from Callao and Lima to Orogo—crosses 
the Andes at a height of 15,000ft. above the level of the 
sea. The contract was recently let in this country for the 
construction of the Lima and Pisco Railway in Peru. 
This line is intended to connect the towns o 
Pisco with the shipping ports of Callao and Pisco on the 
Peruvian coast, and the Peruvian Government, besides 
making a concession of the land, have guaranteed 
£1,040,000 towards its construction. In addition, how- 
ever, to the great trunk lines still to be completed in 
America, many connecting railways are under considera- 
tion. It is proposed to construct a line from Salt Lake 
City to Coalville, with the view of connecting the Union 
Pacific Railway with several important coalfields; and 
another line, 400 miles long, has been projected from 
Grand Haven, near Milwaukee, on Lake Michigan, and 
Portsmouth on the Ohio river. Of the many other 
American schemes that have scarcely as yet passed out of 
the region of speculation it is not necessary to speak ; but, 
in view of the vast resources, agricultural and mineral, of 
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the American continent, it is impossible to assign bounds to | 


the scope for further extension. 


Lima and | 


On the Continent of Europe many new railway schemes 
are either in p 
1873, the total length of o> in operation in France 
was 11,162} miles, and at the close of March, 1874, the 


| corresponding total had grown to 11,601{ miles, so that j 


during the twelve months new railways were opened in 
France to the extent of 439g miles. Had it not been for 
| the impoverishment of the country, consequent u 
| Franco-Prussian war, there can be no doubt that the rail- 
way system of France would have been much more rapidly 
developed ; and after the State has to some extent got rid 
of the incubus of the indemnity, many railways which 
| are now in abeyance for lack of the necessary resources 
will be taken up. The Russian railway system covered in 
1873 a total length of 15,842 versts, of which 5262 versts 
were State-owned lines. There were 1740 versts more in 
course of construction, and 2343 versts projected but not 
begun. There are fifty railway companies in Russia, of 
which ten only have constructed their lines altogether 
without Government assistance. The remaining forty are 
guaranteed—twenty to a partial extent, and twenty more 
to the full extent of their capital. This system of 
guarantee has a stimulating effect on projectors, but 
it is also to some extent neutralised by the fact that 


or projected. At the end of March, | 
| branch of the Franceries and Chimay Railway—from 


n the | 


from Fleurus to Nivelles ; another from Blaton to Bernis- 
sart, another from Antwerp to Bonn, and another—a 


Thuillies to Beaumont. Of the new railway extension pro- 
jected in Great Britain we need not speak—information on 
this subject being always available—further than to say 
that “the cry is still they come.” 

It is, however, in the “ wild untrodden wastes” of Asia 
and Australasia that the expansion of the railway system 
must chiefly take place in the future. When the illimitable 
resources of Asia, and especially of India and China, are 
considered in conjunction with the fact that there is not 
throughout the whole of that vast continent even half 
the extent of railway mileage laid down in the United 
Kingdom, it is impossible to assign bounds to the possi- 
bilities of the future. It will be remembered that the 
Iron and Steel Institute co-operated with the Duke of 
Sutherland and other gentlemen in sending to the late 
Emperor of China in 1873 a present of railway stock, with 
the view of inducing his Imperial Majesty to afford to 
European capitalists the necessary facilities for introducing 
the railway system into his vast dominions. It may be 
that the premature death of the Emperor has hindered the 
consummation of the object with which this scheme was 
projected; but it is, at all 
events, a healthy sign that 
Mr. Henderson has been com- 
missioned by the Mandarins 
in charge of the Chinese 
arsenals, with the authority of 
the superintendent of trade 
for the northern treaty ports, 
to procure the plant necessary 
for working iron and coal 
mines, and for smelting and 
manufacturing iron in that 
province according to the most. 
approved European methods. 
This is a step in the march 
of civilisation calculated to 
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lead to results of untold - 
nitude. Without railways it 
would be almost impossible 

















to carry on either metallur- 
gical or mineralogical opera- 








tions successfully ; and even 
the ingenuity of the Celestials 
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will not enable them to prove 
an exception to this invari- 
able rule. The thin end of 
the wedge has been intro- 
duced, and in this case the 
first progressive step may be 
accepted as an augury of 
others that must  shortl 
follow. India,again, althoug 
not like China, closed to rail- 
way enterprise, has only made 
slow progress in the past. 
Up to the present time the 
total length of railway sanc- 
tioned for our Indian empire, 
including both guaranteed 
and State lines, is 77994 
miles, of which 58724 miles 
are already open, and 1927 
miles remain to be com- 














pleted. It is well known 
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the charters granted to railway companies are for the most 
part termmable after seventy-five to eighty-five years. 
During the first half of 1874, 411 miles of new railway were 
opened in Germany, and 205 miles in Austria and Hun- 
gary. With the five milliards of French indemnity at their 

isposal, the Germans have recently exhibited an earnest 
determination to develope their resources; and although 
the resources of the Fatherland are limited and inferior 
in comparison with other countries, there is much latent 
wealth susceptible of development by railway extension. 
The Servian Minister of Finance was recently negotiating 
with an English firm for a loan of 60,000,000f. for the con- 
struction of the new railways in Servia, some of which are 
to be proceeded with forthwith; and the Dutch Govern- 
ment propose to apply the surplus of about 14,000,000f. 
shown by the Budget of the Dutch East Indies to the con- 
struction of railways in Java. Although Belgium is per- 
haps as well furnished with railways as any country in 
Europe, the Government, who own most of the railways, 
have in view considerable future extensions. They pro- 
pose to lay down another line from Brussels to Antwerp, 
and to construct a new railway from Brussels to Wille- 
broeck. During the present year a number of new lines 





HYDRAULIC ENGINE FOR BLOWING ORGANS.—(See page 260.) 





‘ are expected to be opened in Belgium, including a line 


that M. de Lesseps has for a 
considerable time past been 
endeavouring to make terms 
for the carrying out of a 
great central Asian railway 
scheme, with a view to the 
promotion of which both he 
and Mr. C, Stuart recently 
undertook a survey of India ; 
material obstacles of con- 
siderable difficulty stand in 
the way. The route origi- 
nally proposed was from Oren- 
burg through Samarcand, the 
Hindoo K and the 
Cabool Valley to Peshawur, 
but in the course of his 
visit to India M. de Lesseps 
proved the impracticability 
of this scheme. He now 
proposes, therefore, to adopt 
an easterly route, through 
the Sir-Daria Valley to 
Tashkend, skirting the lofty 
table lands of 4 and 
passing thence to Kashgar, Yarkand, and Cashmere. 
In following this route it will be necessary to cross 
the lofty mountains of Monz-Dagh, the western spurs 
of the Kuen-Lun, the Karakorum, and the Himalayas. 
The Karakorum mountains are higher than any yet 
surmounted, but the gradients are much easier than others 
that have been successfully crossed by railways in America, 
and the engineers are of opinion that neither the Kara- 
korum Passes nor the Bolam Pass need terrify them. It 
has recently been stated that M. de Lesseps is inclined to 
abandon his project of a line of railway to connect Russia 
and Central Asia with India in favour of one between 
Russia and China; but it is also authoritatively stated 
that the connection with Tashkend with the Russian lines 
is only a question of time. The opening of the Euphrates 
Valley route to India is another gigantic —_o 
that looms in the future. A committee was appointec 

early in 1872 to consider the question of railway communi- 
cation with India, and after examining a number of 
witnesses and entering at length into the merits of the 
different schemes proposed, they completely approved not only 
of the policy, but also of the practicability of the Euphrates 
Valley route. The cost of this proposed railway has been 
estimated at ten millions sterling, and the Turkish Govern- 
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ment is said to be quite prepared to entertain favourably any 
proposal made by us for the construction of the line under 
the control of a joint committee of the two Governments. 
Turkey, indeed, has recently shown a rare spirit of enter- 
prise and enlightenment in this matter, and a large 
development of its railway facilities is in prospect. Already 
the Sublime Porte has authorised the construction of a 
railway from Kerbela to Bagdad, and has directed the 
Governor of Bagdad to carry it out. Persia, by annulling 
the concession made to Baron Reuter, has taken a retro- 
grade step, which may retard the introduction of the 
railway system within the Shah’s dominion for a number 
of years; but his Majesty saw too much of the beneficial 
operation of Western civilisation during his recent visit to 
Europe to abandon altogether the projects of advancement 
which he then formed. In Cape Colony, about 800 miles 
of railway are about to be constructed at a cost of four or 
five millions sterling, and in New Zealand there are 
550 miles of railway in course of construction and 360 
more authorised. It is considered probable, also, that the 
South Australian Government will before long undertake 
the construction of a new railway to connect Adelaide 
with the river Murray. This will be one of a series of 
lines projected, with the view of connecting the different 
railways of Australia, it being intended to make it a 
section of a grand trunk line, which, at a cost of a million 
and a-half sterling, could be taken from Adelaide to the 
Victorian border, there to unite with the railway system of 
the neighbouring colony, which is, in its turn, to be con- 
nected with the railways of New South Wales. 

Were we to take cognisance of minor details this brief 
survey of the railway prospects of the future might be 
prolonged ad infinitum. Enough, however, has probably 
been said to demonstrate that the fears are unfounded 
which point to a falling off in the prospective demand for 
railway iron. Our manufacturers have not only to meet 
the constantly recurring demands made upon their re- 
sources of production on account of new railways, but 
they have also to supply the constant renewals required on 
account of wear and tear of existing lines. The old 
railway materials, on account of which these renewals will 
be required, are calculated at six millions of tons in 
England, three millions of tons in France, ten millions 
of tons in America, and ten millions of tons in the rest of 
the world, making a total of thirty million tons of iron 
rails requiring to be renewed within fifteen years—assum- 
ing that period to be the maximum average life of rails 
made of iron. How is this extraordinary demand to be 
met? Not, certainly, by the speedy substitution of steel 
for iron in the manufacture of railway matériel. A com- 
plete transition from the one metal to the other may, in 
the course of years, be accomplished, but it will involve to 
a considerable extent a revolution in the conditions under 
which steel is now manufactured, and at the best it will be 
a work of slow degrees. So far, indeed, as the United 
Kingdom is concerned, the resources now existent for the 
production of steel are very limited, while those for the 
production of iron are illimitable. The only ores that can 
advantageously and safely be made use of in this country 
for steel-making purposes are those of Cumberland and 
Lancashire. It is true that here and there, as in Wear- 
dale, and at Ridsdale, in the North of England, ores 
suitable for steelmaking are found, but they are so exceed- 
ingly limited and precarious in extent and deposition, that 
for commercial purposes on a large scale they must be left 
out of the reckoning. The great bulk of the iron ore of 
the United Kingdom will not make steel of a reliable kind 
by any ordinary process now in use. The immense 
deposits of ore in Cleveland, and the more recently 
developed ores of Lincolnshire and Nottingham, are quite 
unsuited for the purpose, by reason of the presence of too 
much phosphorus and sulphur, and these two vitiating 
elements cannot be eliminated by any known mode that has 
yet been proved to yield successful commercial results. 
Only hematite ores of the purest kind are available for the 
requirements of the Bessemer steel manufacture, and 
limited—in comparison with the inon trade—as_ that 
manufacture now is, the scarcity of pure hematites at home 
has necessitated our English steel makers placing their 
main dependence upon extraneous supplies. Spanish 
hematite is largely imported into England for the purposes 
of the steel trade, and ores of the same class, although 
more costly, are imported from Norway, Sweden, Turkey, 
Algiers, and other distant places. This inevitable depen- 
dence upon foreign sources of supply places the English 
steel manufacturer at a great disadvantage. An arbitrary 
enactment on the part of a foreign Government may com- 
pletely paralyse him. It is true that certain treaties for 
the protection of the English manufactures are generally 
entered into before any large amount of capital is invested 
in foreign mines ; but the recent conduct of the munici- 
pality of Bilboa, in levying a large duty on Spanish ores 
leaving that port, in defiance of a treaty made with the 
imperial Government, is sufficient to show that treaties are 
not always to be depended upon. With the iron manu- 
facturer the case is very different. His resources are 
entirely self-contained. More than this, they are prac- 
tically inexhaustible, and if English masters and workmen 
only proved true to themselves they could defy the compe- 
tition, not of Europe only, but of the whole world in the 
manufacture of iron. We have heard a great deal lately of 
mountains of iron ore cropping out on the surface in 
America; but we have practically seen the same phenomena 
in Lincolnshire—where the ironstone is quarried in the 
“open”—and in other iron producing districts in this 
country. Taking one thing with another, England can 
produce iron considerably cheaper than America, the latter 
country, notwithstanding her unsurpassed resources, being 
handicapped by the scarcity and dearness of labour. It is 
true that the condition of things may be reversed ; but for 
years to come, at any rate, England will be the ironmaster 
of the world; and in the first part of this article enough 
has been said to show that the prospects of our staple 
trade at the present time are not so dismal as many 
timorous people supposed. In making iron rails, at all 
events, plenty of work may be found for many years to 
come. 





RAILWAY WORKS AND PROJECTS. 
THE GREAT NORTHERN. 


As a dividend-paying concern, this line has for a 


lengthened period maintained a positionamong thelargerlines | 


second only to the North-Eastern. The mean annual distri- 


bution of dividend for a period of ten years,ending December | 


last, has been 6% per cent. on the ordinary stock. From this 
mean the departure either way in any one year has not 


exceeded % per cent., evincing a steadiness in profit earning | 
capacity which is not only remarkable, but almost un- | 


equalled among the other leading companies. The highest 
rate of dividend paid was 8? per cent. in the December 
half of 1864, 1865, and 1871; and in no case has the 
dividend for the December half of the year fallen short of 
74 per cent. The best dividends paid in the June half of 
the year were, in 1872 and 1873, 6 per cent. The lowest 
dividend which has been earned in the ten years was 
41 per cent. in the first half of 1868 and 1869. 

he total mileage of line owned and wholly constructed 
by the company, up to the close of 1874, was 515, and the 
actual outlay in the construction of this mileage was 
£16,624,084, representing a mean cost of £32,280 per mile, 
exclusive of rolling stock. At the close of the first half 
of 1871 the mileage owned was 491, and the cost 
£15,265,072, yielding an average of £31,090 per mile. 
This shows that in a period of three and a-half years 
the additions made and improvements effected in the 
original construction of the line and stations have been at 
the rate of no less than £1190 per mile on the total mile- 
age. The total subscribed capital of the company in June, 
1862, was £12,579,660. At the close of 1874 it had risen 
to £23,369,794, or 86 per cent. in the twelve years. In 
the same period the mileage of line in work rose from 
330 to 515, or 56 per cent. only. The relatively greater 
increase in capital than in mileage is explained by the 
improvements and additional accommodation now provided 
on the original line, and by the large contributions made 
to other connecting lines in which the company is 
interested—for example, the Cheshire and Liverpool lines. 
The total amount thus subscribed by the company to other 
undertakings now reaches the large sum of £2,439,794, and 
it is a feature of some importance in this outlay that a 
great part of it has not yet had time to become productive. 
The capital now sunk in lines beyond the Sheffield system, 
with the view of securing access for the Great Northern 
to Manchester and Liverpool, is about £2,000,000, 

The rolling-stock used in working the 672 miles now 
actually run over or operated by the company consists of 
516 engines, 1592 carriages and other passenger train 
vehicles, and 13,359 goods train vehicles. ‘The actual cost 
of the engines as they stand in the accounts is £1,220,354, 
or an average of £2365 each. At the close of the June, 
1871, half-year the number of engines was 493, the stated 
cost being £1,182,464, and the average price £2398. The 
mean value of the stock of engines is, therefore, fractionally 
less than it was four years ago. But the most striking 
feature in connection with this is the small addition which 
has been made to the stock 6f engines lately, compared 
with what has been done on other lines. The number in 
work in June, 1871, was equal to ‘773 per mile of line, 
and at the present time it is ‘767 only. In the June half 
of 1871 each engine ran 9835 miles, and earned £2219; 
and in the corresponding half of 1874 each ran 10,421 
miles, and earned £2606. There have been few additional 
engines built for nearly seven years, during which time 
the traffic has increased 30 per cent. The total cost of the 
equipment of rolling stock at the close of last year was 
£2,847,054, which is almost exactly equal to a year’s earn- 
ings, and is at the rate of £4234 per mile worked. 

Taking the cost of the line per mile owned, and that of 
the rolling stock per mile worked, the mean cost of the 
two together is equal to £36,514 at the present time. 
It would appear that about one-fifth of the mileage is 
single. The following are the particulars of the additions 
made to rolling stock in the past three and a-half years, 
the total cost of the same as charged to capital, and the 
average cost of each addition :— 





Description, | Number. | Total cost. |Avge. price. 
| | ¢ 
Engines (chiefly rebuilding) .. | 23 | | 1647 
Passenger carriages .. .. .. 253 | 347 
Se 19 | 293 
ee eee ee 27 | 178 
Carriage trucks .. .. «2 os o- 18 | 167 
Goods and coal wagons ..  ..) ..! 2681 | sO 
Goods brake vans... .. ee ee | 05 | 161 
Cattle trucks ee ise Seo we. oe 125 | 121 
Timber wagons .. .. .. ..- «| 50 | 90 





Like most of the other large lines, the expenditure on 
capital account for some time past has been very large, 
and the further expenditure to which they are now com- 
mitted is relatively larger than on almost any other line. 
In the past year they laid out £329,050 in additions to, and 
improvements on, lines which had previously been open 
for traffic ; and in the three years the total laid out in this 
manner amounted to £900,000. For the purpose chiefly 
of accommodating the local traffic, they have spent some- 
thing like £75,000 at their King’s Cross station within the 
past three years. The total expenditure on the new goods 
depot at Farringdon-street has been about £40,000. They 
have laid out £15,000 at Grantham, a similar amount at 
Retford, and £10,000 at Lincoln, in enlarging these stations. 
Peterborough has taken in the same time about £31,000 
in providing additional accommodation there. Leeds and 
Bradford, the new goods warehouses at the former station 
taking a large share, have involved an additional outlay of 
something like £130,000; and new engine sheds and 
sidings, and the enlargement of Doncaster station, figure 
for £35,000. Then there is the large sum of £100,000 for 
the block telegraph and interlocking apparatus at junctions. 
This system is now in operation throughout the whole 
length of their main line, and also between Peterborough 
and Boston. The company have no less than 188 miles of 
new lines in course of construction, and they spent £484,000 
on them in the last half-year, of which £279,000 was for 
the Derbyshire snd Staffordshire extension line, showing 


, that they are losing no time in getting to the Derbyshire 
' coalfields, which they consider of the greatest importance. 
| With regard to the further expenditure already sanc- 
tioned, it would appear that no less than £749,000 is 
required for uncompleted works in the engineer’s hands, 
at King’s Cross, and other parts of the line, for addi- 
tional tunnels at Maiden-lane and Copenhagen, and for 
additional sidings on the main and loop lines. Over 
£3,000,000 will be required to complete the lines still 
under construction, including £20,000 for the completion 
of Westgate station, £255,000 for the various small York- 
shire lines now in hand. An additional £27,000 is required 
for the Highbury and North London line already open for 
traffic, and £590,000 for the Derbyshire and Staffordshire 
line. The Newark to Melton Mowbray line, and the 
Melton Mowbray to Leicester extension will take the 
large sum of £770,581; and the various other schemes 
about £1,500,000 in the aggregate. New working stock 
to the amount of £114,000 is to be acquired for the accom- 
modation of the growing traffic on the old lines ; and an 
additional £165,000 will be required on their opening to 
provide the stock for the new lines. The company are 
also liable for a further £305,000 in connection with the 
new Manchester station and the Cheshire lines. The 
aggregate amount of further expenditure for which the 
sanction of the proprietors has already beer. obtained, is 
£4,457,545, of which £921,000 will be expended in the 
current half-year. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our corre- 
spondents.) 





EXTERNALLY-FIRED BOILERS, 

Srr,—Will you kindly allow me to try to answer the ques- 
tion in your leader on the above subject in THE ENGINEER 
of the 2nd inst.? You inquire, ‘‘On what authority is it 
asserted that egg-ended cylinders are more dangerous than 
flue boilers, if not on such records of explosions as we 
have named?” The answer appears to be that experience 
shows that skilled inspection not hitherto been found 
competent to prevent the explosions of externally-fired plain 
cylindrical boilers of good material and construction, well 
attended to and cared for, and working at a large apparent margin 
of safety, to thesame degree that it has prevented the explosion 
of Lancashire and Cornish boilers working under similar conditions. 


Lancashire boiler, and having satisfied himself of its condition, an 
inspector can say, with confidence, ‘‘ That boiler is safe for twelve 


attention.” But he cannot say this, with the same amount of 
confidence, of an externally-fired boiler, in spite of the greater 
facilities the latter offers for inspecting. 

In the first case he has only to consider the steam pressure and 
the gradual wear and tear, the effects of which can be foretold 
with a tolerable amount of certainty when the conditions under 
which the boiler is working are known ; but, in the second case, he 
cannot gauge the amount of wear and tear so well, and their 
effects may appear suddenly and without warning, the parts of the 
boiler most likely to suffer from the fatigue and deterioration of 
the iron, unlike the first case, being in the very position to allow 
the steam pressure to complete the work of destruction begun by 
the uncertain and dangerous effects of the treacherous and usually 
unavoidable sudden contraction of the plates, 

Perhaps a more conclusive argument is that by judiciously 
increasing the strength of the shell plates and stays, and the 
nuinber of flanged seams or bowling hoops, or by adopting corru- 
gated flue plates, the strength and safety of the Lancashire boiler 
can be increased to any extent against exploding, whereas the very 
increase of thickness in the plates of an externally-fired boiler may 

rove a source of weakness, The risk of the two ends taking 
ia of each other may, however, be considerably reduced by 
applying longitudinal stays. Any great step in reducing the 
diameter and length of shell and the number of joints over the 
fire and in the path of the flame, whilst retaining the same heating 
surface, brings us to the sectional or tube boilers, and we leave the 
type we are discussing ere 
here is another way of looking at the question. Is a two-flued 
boiler as safe fired externally as when fired internally? The 
majority of inspectors will answer in the negative, for the reasons 
given above, yet their decision will be guided in some measure by 
the description of feed-water available. If the deposit or incrus- 
tation is of such a nature that it is likely to drop off the tubes and 
shell, and to accumulate on the boiler bottom while at work, the 
probable effect of placing the fire underneath the boiler is obvious, 
During the last five years there have been about thirty explosions 
from shortness of water, and forty from weakness of tubes in 
Lancashire and Cornish boilers, and about thirty explosions from 
seam rips, and some half dozen from shortness of water in plain 
cylindrical boilers. It may be assumed that nearly all the thirty- 
six eases of shortness of water were due to carelessness, and all 
the cases of weakness of tubes might have been prevented by 
competent inspection, and insisting upon a factor of safety of not 
less than six, whilst of the thirty cases of explosion from seam 
rips, at least one-half would not have been prevented by annual 
thorough inspection, judging from the fact that at least one 
quarter the number of these thirty boilers were under inspection. 

Apart from cases of inexcusable neglect and ignorance, perhaps 
the greatest number of explosions of boilers inspected by the 
insurance companies have been due to seam rips in externally-fired 
boilers, and the collapse of weak tubes in boilers internally fired, 
and up to a certain point it may be shown there is some sameness 
of uncertainty in these two causes. Whatever may be the practice 
now, it is a fact that a few years ago a tube having an apparent 
collapsing strength of three times the working pressure was con- 
sidered sufficiently safe. Now, with such a small margin of 
strength it certainly appears rash, with our present knowledge, on 
the part of any boiler engineer to say a long tube can be depended 
upon to retain its strength for twelve months when its shape is 
liable to be altered, and its strength suddenly reduced by over- 
heating due to a change of feed-water, or change in the mode of 
heating the same, or the intentional introduction of greasy 
matters, or a little harder firing, which can scarcely be called 
circumstances of inexcusable neglect or ignorance, but the action 
of which may be almost if not quite as treacherous and unlooked 
for in their effect as the forces at work on the externally-fired 
boilers. 

The safety of an externally-fired boiler with a tube of only three 
or four times the collapsing strength is, a no more certain 
than that of an ordinary plain cylinder boiler. But it is only up 
to a certain point the two cases run parallel, for the element of 
uncertainty can be made almost to vanish in the case of the 
internally-fired tube by adopting a sufficient number of strengthen- 
ing rings, whilst there are no such ready means of averting er 
to apply to the externally-fired shell. One of the principal causes 
that has led to the plain cylindrical boiler falling into disrepute is 
the facilities it offers for making with the least — amount of 
knowledge, skill, and plant; hence many of the boilers of very bad 
construction and caluniie have been set to work, and have 
soon become leaky and fractured. Then the facilities it offers for 
repair have again led to its being tinkered by any country black- 
smith reckless enough to try his hand at making it watertight, 
and once these ignorant repairs are begun and continued there is 





In other words, after having tested and examined a first-rate: 


months with such-and-such a pressure, with ordinary care and 
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no hope for the boiler, as the more it gets the more it requires, and 
its disease becomes chronic. Another cause is the facility it offers 
for overtaxing its powers for generating steam by the large, fierce 
fires that can be burnt beneath it, whose intense heat may soon 
burn and take the nature out of the plates, These causes can 
scarcely be considered as defects inherent in the principle of the 
boiler. The great number of years these boilers have been known 
to continue to work in a dangerous condition is really astonishing. 
Yet, on the other hand, it must be admitted that it has‘fallen into 
disrepute from the fact that comparatively new boilers of good 
material and workmanship, and carefully attended to, have 
exploded in consequence of the position of the fire, especially when 
the badness of the feed-water has led to the overheating of the 
plates without any undue forcing of the fire. And yet again, 
notwithstanding the knowledge of this fact, and the consequent 
disuse of externally-fired boilers, after a few years’ sad experience 
of the difficulty of cleaning out Cornish boilers, where the only 
available kind of feed-water leaves a large quantity of insoluble 
matter behind, it is scarcely to be wondered at when engineers 
lose patience and return to their old line, preferring the plain 
cylindrical boiler to any other simply on account of its accessibility 
for cleaning inside and out, as well as for the facilities it offers for 
burning slack or duff. : 

It appears that the knowledge acquired of late years has not 
been applied to the improvement of the plain cylinder, to anything 
like the same extent as it has been applied in the case of the 
Lancashire and other boilers, and since there are many whose 
faith still remains unshaken in a well-tried, but too often over- 
worked servant, let us, instead of railing, adopt the more sensible 
course of trying what we can do to reduce the number of explosions 
in future. . oe s 

The safety of externally-fired plain cylindrical boilers may be 
much increased by limiting the length of the cylindrical portion of 
the shell to five times the diameter, by only using ductile 
plates that have a large tensile breaking strength across the fibre, 
and having all edges planed after the holes are punched, by keeping 
the joints well away from the fire, and by reducing their number 
to a minimum, by never letting the longitudinal seams of two ad- 
joining plates run in line, either in the new or the repaired boiler ; 
by keeping the amount of overlap from the rivet centre to edge of 
plates equal to one and a-half times the diameter of rivet; by tying 
the ends together by means of strong stays not putin too taut ; by 
keeping a clear space of 15in. at least from top of fire tofurnace plates ; 
by never allowing the feed-water to be delivered direct on to the 
plates ; by regulating the fires by the damper instead of by opening 
the doors; by having sufficient boiler power to avoid the 
necessity of forcing the fires; by never allowing a new patch to 
be riveted into the old plates by the old holes; by never allowing 
four thicknesses of plate or clumsy workmanship to pass in making 
repairs; by keeping the feed-water free from grease, which is 
present in the exhaust steam or water in the hotwell, and in many 
incrustation compositions; by never cooling down the boiler when 
empty by admitting cold water; by keeping the boilers clean and 
having them thoroughly examined at least four times a year, by 
competent persons; and by breaking the boiler up before it has 
time to blow up, when the condition of the original plates or the 
number of patches show that it has done its duty and should be 
relieved from further service. 

These rules have only the averting of the treacherous defects in 
view, and not the bursting from simple over-pressure of steam ; most 
of them mean additional cost, and will therefore not be attended to; 
but if they could be enforced, the old-fashioned egg-ender, slightly 
modified, would be as safe as, if not safer than, some of the more 
costly new-fashioned patent externaily-fired boilers of large and 
small sections, and probably as economical as some of these, but 
not so economical or safe in the long run as a first-rate Lancashire 
boiler properly equipped, set and attended to, 


Leeds, April 6th. ROBERT WILSON. 





S1r,—While thanking you for your able support in commenting 
upon the letter from ‘* B. B.,” I hope you will permit me to say a 
few words further, as I think that the essential difference between 
the cylindrical boiler and the flue boilers may be particularised 
briefly. First, then, the cylindrical boiler, which we will assume 
as 30ft. x 6ft. to suit your correspondent’s proportions, and at a 
pressure of 40 1b. maximum pressure. The area of the diameter 
as above will be 4071°5 square inches, and the pressure on either 
end 162,860 Ib., or 72} tons, which distributed over the circumfer- 
ence will give 720 Ib. per inch, or 1440 Ib. per rivet of little more 
than half a square inch in sectional area. Next, take a Cornish 
boiler of the same length and diameter, with a tube 34ft. diameter, 
the area exposed to pressure will be 4071°5 — 1385°44 = 2686, 
which at 60 Ib. pressure will give 161,160 Ib. on either end, 
and the circumference of shell 236°1 + that of the tube, 1319 = 
368in. over which the strain is distributed, or nearly 438 Ib. per 
inch of circumference. Again, take a Lancashire boiler, say 7ft. 
diameter, with two tubes 2ft. 9in. diameter ; area of end, 5541°75 

2 x 855°3 = 383lin., which at 60]b. pressure gives 289,860 Ib. 
pressure on either end; and the circumference of shell 263°8 in. + 
2 x 103°6 = 47lin. to receive the strain, or 615 1b. per inch of 
circumference, 

This statement should show where the cylindrical boiler is under 
disadvantage in comparison in structural point of view, and places 
a boiler of that make 5ft. diameter at 40 Ib. pressure under similar 
end-to-end strain as each plate and rivet of a Lancashire boiler, 
7ft. diameter, under 60 Ib. pressure; but it must be further borne 
in mind that in the Cornish and Lancashire boiiers there are 
longitudinal tie rods and gussets to equalise or distribute these 
strains, and further than this we have a fact that bears strongly 
upon the question of safety and durability, that while the old 
boiler is seated on knees or brackets, or “ne Sg by saddles, the 
tube boilers have end-to-end bearing-on blocks. 

As “B. B.” has named my plan of seating, which was to set 
these old boilers on walls and dispense with knees and other extra 
strains thrown upon certain seams, he might have remembered 
something also about an end-to-end stay to act as a medium for 
insuring circulation and saving the plates from incrustation; this 
would have relieved the ends of a portion of the tendency for 
** rocket-like flights,” as he calls them. I maintain that in some 
of these boilers, as seated now, there is room for nearly all the 
»roducts of combustion to pass along the side flues, where they do 
Tittle if any good ; hence the loss in such cases, and my advice to 
seat the boilers with a flue from two-thirds to three-fourths the 
width of the boiler, was to keep the heat under the boiler, and so 
reduce the quantity of water to be kept in circulation. 

As to the cost of repairs. In the year 1867 the North of Eng- 
land Institute of Mining Engineers appointed a committee of their 
members to report on the several systems of underground haulage, 
and in their report published about March, 1868, there is the fol- 
lowing paragraph, under the head of ‘‘Cost of Leading,” to which a 
footnote says, interest on capital and the first cost of preparing a 
wagon way for an engine plane are not taken into account :— 
“* Repairs to boilers. These are fixed at the following amounts, 
taken from several accounts of the actual cost of repairing a 
number of boilers. £13 per annum for ordinary egg-ended boilers, 
£17 per annum for Cornish or single tube boilers, £20 per annum 
for double tube boilers.” In addition to the evidence so given and 
admitted, I have a return from a firm with a large number of 
boilers, and the cost for the old boilers during a series of years is 
less than that named above, and is quite satisfactory on that 
ground. The question of y of fuel seems to be one on 





which we differ also ; there is not room in the flues of Lancashire 
boilers to burn a large quantity of coal at once unless the bars are 
too long to insure regular firing, and the best method seems to be 
to take the furnace out of the tube altogether and convey to the 
latter only the products of combustion through a chamber of fire- 
brick ; but at present limiting the quantity of fuel properly con- 
sumed is not the way to attain economy, and will not 


vance the 





reputation of the boilers so treated. I should be glad to see a 
boiler free from the objections raised against these three classes, 
and: have endeavoured to point out the direction which may lead 
to success, and have stated reasons in all cases. I am not raising 
questions about bad workmanship and inferior plates, because I 
should like to see every plate marked with the quality and date of 
make, and the maker’s name, also the name of the boiler maker 
and a complete register of all repairs kept and insisted upon. 
This leads me to some remarks made by Mr. Barnaby, the chief 
naval architect of the Royal Navy, at the Institution of Naval 
Architects, as reported in the Standard of the 25th March; the 
subject was ‘‘ The use of iron and steel for shipbuilding,” and I 
thivk the following worthy of being quoted at length. 

** He claimed for the Admiralty that it had done much to keep 
up the quality of iron in England to a high standard, whilst the 
perpetual tendency of commercial competition was to degrade it. 
Many appeals had been made to lower the standard of strength 
for first-class iron, but it was still maintained that 18 tons per 
square inch across the grain was not too great. The author would 
indeed be better pleased that it should be 19, whilst he would be 
prepared to bring down the tensile strength with the grain from 
22 to 20 tons. He dissented from assertions recently made that 
the iron used by the Admiralty was not good enough, and that 
higher prices should be given. The Admiralty pays £6 per ton 
more than is ordinarily obtained for commercial boiler plate iron, 
and the ship plates cost £3 per ton more than iron commonly used 
in private establishments for boilers.” 

These remarks seem to bear the impress of authority, and, if 


| true, show that some steps should be taken to protect life and 


property from the damage which parsimony would inflict by using 
plates for boilers worth £3 per ton less than what Government 
officials consider fit for ship plates, To insist upon a certain quality 
only being used for boilers would then be to offer a premium for 
the boiler which at least weight and cost of making should do the 
greatest amount of economical duty, and thus in a commercial 
spirit to introduce improvement with increased safety. 

After the able remarks you have made in commenting upon 
“B. B.,” I need not follow him through his metaphors and aerial 
flights—after the cylindrical boiler, I suppose—but will leave him 
to study the *‘ Transactions” to which he refers, and he will no 
doubt gain both information and material for another letter. I do 
not fear that Government inspection would seal the fate of the 
egg-ended boiler, unless by substituting a dished-end for that now 
used, which is formed of too many parts to please by its details 

ANOTHER BoILer Doctor. 





THE TODMORVEN BOILER EXPLOSION, 

Sir,—After the lengthy explanation given by “‘B. B.,” I cer 
tainly must ask your permission to put myself right in his opinion 
on some matters, and will begin with what appears to be an exhi- 
bition of my ignorance. 
wrongly, as meaning a summary of the diagnostics or symptoms of 
a disease by which it can be identified. In the next place, I must 
confess my ignorance of the locality of the Rochdale Canal, and 
even of German-street; but I can understand that the water is 
similar to that of other canals, fed from pools which derive their 
supply from drainage and surface water, and are therefore im- 
pregnated with lime and other manures; but it was the word 
notorious that clashed with my lack of information, as well as the 
warnings given to the owners, where I imagined that it was more 
than the collapse of tubes, in distant places, the cause of 
which might be as wide of the mark as “‘ B. B.” would now say 


that other opinions are. It must be remembered that no one will | 


admit that his own boiler is bad, even though he may condemn lis 
neighbours. It is always new in his eyes, and I was told that a 
boiler was just new, though the date of payment for it was fully 
ten years previous—on the same rule, I suppose, that we are always 
lads and boys to our parents and those who watched our infancy, 

I am not aware that I objected to “B. B.” adopting that, or 
any other signature, and could scarcely do so when I am under the 
same shadow; and I do not wish to follow him into the maze of 
interpretation with which he seeks to honour me, but will be 
satisfied with judging causes from effects on the evidence of the 
attendant circumstances, without any hard and fast line, as laix 
— by some of the Manchester school, not far from the Rochdale 
Canal. 

The discoloration of boiler plates is very secondary evidence of 
overheating through shortness of water; as, where the flame 
impinges on the plates, the water is held in rapid ebullition, and 
the plate is marked. I would prefer the marks on the scale rather 
than on the plate itself as evidence; because in vertical, stack, or 
furnace boilers, such marks may be found 12ft. below the,water 
level. 

I must now take exception to a remark in another part of the 
letter: ‘* All the boiler companies of any standing set their faces 
against the use of egg-enders, with one exception,” &c. The boiler 
companies may be named as under :—(1) The Steam Users’ Asso- 
ciation, Mr. L. E. Fletcher chief engineer; (2) the Steam Power 
Company, Mr. R. B. Longridge chief engineer; (3) the Midland 
Steam Boiler, &c. &c., Company, Mr, E. B. Marten chief engineer ; 
(4) thé National Boiler Insurance Company, Mr. Henry Hiller 
chief engineer ; (5) the Yorkshire Boiler Insurance Company, Mr. 
John Waugh chief engineer; (6) the London Mutual Boiler In- 
surance Company, Mr. George Wailes managing director. The 
above order is that of age, and the first is not an insurance com- 
pany, but is that whence the denunciations against egg-enders 
originated, and whence thunderings are regularly continued. The 
president was Sir William Fairbairn, who originated and, I believe, 
patented the two-tube boiler now known as the Lancashire; and 
this may supply the reason for so much favour being extended to 
it. In the reports of No. 3 similar remarks may be found, though 
I should guess this company to be the exception made by ‘‘ B. B.;” 
and I think I may venture to say, without fear of contradiction, 
that all the companies that do insure accept the egg-enders, and 
instead of setting their faces against them are glad to get them. 
But if they do, how about the Lancashire boiler externally fired ? 
It is not the egg-end that makes the difference; because the ques- 
tion was raised as between externally and internally-fired boilers. 
Can “* B. B.” not call to mind any egg-enders working at 60 Ib. 
pressure, or does the fact of the construction render them unsuited’ 
The law of external and internal pressures ought to be a strong 
argument in their favour, were not the strengthening rings on 
the tubes evidence of weakness. The shells of the one must be 
subject to the same influence as the other under similar circum- 
stances. Finally, though the signature ‘‘B. B.” may not be un- 
common, I should like to see the same mark more frequently on 
boiler plates. Borer. 

6th April. 





MARINE BOILERS. 


Str,—A deal of correspondence has lately appeared in your 
columns for and against compound marine .engines. is well 
known that a ship with compound engines is more costly in repairs 
than one with the old low-pressure type, and this has led a number 
of your correspondents to the conclusion that the compound engine 
has not fulfilled the purpose for which it was intended, that the 
extra repairs counterbalance the saving in fuel, and, in a recent 
issue, you advocated a reduction of pressure and range of expan- 
sion as a panacea for these evils. 

Now from these views I beg to differ, seeing there is little or no 
attempt to sift the defects to their true foundation, and, with 
your permission, I hope to throw some light on this important 
subject. There are but two principles added, or, rather, extended, 
to the modern marine engine, viz., higher pressures of steam and 
a greater range of expansion ; a right use of these has enabled an 
ae ool and owner ef a large fleet of steamships to make the 
following statement :—‘‘As far as my experience goes, or my 
information | amg me, the same propulsive power is now realised 
from about five tons of fuel as a to be from eight, and it is 
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manifest that this progress of economy may be indefinitely con- 


tinued as the advance of manufacturing skill overcomes the mecha- 
nical difficulties of construction. It may be safely asserted that if 
suitable boilers could be constructed for still higher pressures, and 
an engine with durable parts devised, the present consumption 
might be halved to-morrow.” 

This represents a present saving of about 38 per cent., and 
recent experiments with compound and single engines, using steam 
of the same pressure and expansion, show that there is not 5 per 
cent. of difference between them, so that whether the expansion 
takes place in one or two cylinders, it can but make little difference 
to the great saving effected by the use of high pressures compared 
with low. 

But the objections to the use of high-pressure steam are :—(1) It 
is dangerous to life and property. (2) The temperature is too high 
for the valve faces ot cylinders. (3) It is very destructive to 
packing. Fortunately we have thousands of locomotive engines 
working at pressures far above our “highly dangerous” high- 
pressure marine engine, and to reduce the pressure of a locomotive 
would be to put two to do the work of one. The objection to 
high-pressure steam, from the excessive strain it throws on the 
engine, is unmechanical, What does it matter to Messrs. Piston- 
rod, Connecting-rod, and Crank-shaft whether they be attached to 
a 60in. cylinder with 10 lb. of steam, or a 30in. with 401b., or 15in. 
with 1601b.? the power transmitted is the same. The cost and 
friction also would commend the smaller to the larger cylinder. 

The majority of compound engines are of the two-cylinder type, 
placed side by side with. cranks at right angles; with the exception 
of the cylinders and contents they are the same as the ordinary 
low-pressure type; any extra repairs will be confined to the 
cylinders, valves, and pistons. True, the cylinders of some com- 
pound engines have given a deal of trouble, and in many cases had 
to be renewed, but the fault lay not with the system but with the 
manufacturer. You don’t find Cornish engineers casting compli- 
cated jackets on their cylinders, or adopting a section of piston or 
cylinder cover, so that in the process of cooling one part exerts a 
pressure over another requiring but little force to produce rupture. 
Happily more attention is now paid to these points, and the result 
is that the compound engine gives the engineer as little trouble, 
and costs as little for repairs, as the old low-pressure type. 

Is it possible then, with the evidence of thousands of locomotives 
using steam of 120 lb. to 150 lb, pressure, and a piston speed from 
700ft. to 1200ft. per minute, to assert that high pressures or even 


| such a high speed of piston is detrimental to the engine? and what 
| takes place under the smoke box of a locomotive will answer 
| equally well in a marine engine-room. 


I used the word “ diagnosis,” rightly or | 


Where then are we to look for the difficulties connected with the 
compound engine? Put the question to sea-going engineers, and 
three out of four will inform you that they have no great difficulty 
with the engines, but the boilers are a source of trouble and uneasi- 
ness to them. It appears strange that for every engineer who gives 
his attention to the design and working of a good boiler, you will 


| find ten advocating one type of engine over another, or some com- 





plicated valve or expansion gear that perhaps does not add 5 per cent 
to the saving in fuel. Engineers and shipowners are not yet 
thoroughly alive to the fact that the boiler is the most vital part 
of the ship. The life of the ordinary low-pressure boiler was from 
10 to 15 years, with the modern high-pressure 5 to 7 years. So 
short lived are these high-pressure boilers, and so much drag on 
the pockets of the shipowners, that it becomes the great question 
of the day, How are we to produce at sea steam of locomotive 
pressures with safety and economy? 

Some parts of marine boilers require more repairs than others, 
and this is chiefly confined to one particular part. If we take a 
horizontal section at the level of the fire-bars, dividing the boiler 
into two unequal parts, two-thirds of the total expenses of keeping 
the boiler in repair will be absorbed by the lower part. Is it 
essential to the working of the boiler to retain this part? It adds 
no heating surface to the boiler, it promotes no circulation to the 
water—in fact the absence of circulation is the chief cause of 
repairs—the only service it performs is to receive all deposits that 
may be thrown down, and which are but small where a surface 
condenser is used. Means ought to be found to dispense with this 
part as quite unnecessary, and expensive to keep in repairs, But 
there is a fault of still greater importance, and that is no allowance 
is made in boilers for deterioration ; the safety valve is loaded to 
the full pressure granted by the Board of Trade, and what is the 
result? For a year or two all goes on well, and shows a great 
saving in fuel over the low-pressure ; now come the surveyors, and 
5 or 10 per cent. of the safety valve weights are dispensed with, 
which means a little lap off the slide valve, if the ship is to keep 
up her speed, and a greater consumption of fuel. This process is 
repeated a few times more, until the boiler is quite unable to 
supply the demand made upon it for steam. Doom excessive 
stoking the economical ship of perhaps 1} lb. of coal per indicated 
horse-power per hour is, after four or five years, consuming regularly 
3lb, or 41b. The ship now must get new boilers, costing a large 
sum, for which the compound engine has to stand all the blame. 

This is a great defect, quite overlooked in the high-pressure 
marine boiler; to increase the thickness of plates 50 per cent. 
would in many ways endanger their manufacture; and this leads 
us to consider, is the present form of high-pressure boiler the best? 
Those who have gone into the subject at once reject the large shell 
for a number of smaller ones, or the tubulous system, and my 
experience with this class of boiler convinces me that for safety, 
efficiency, and economy locomotive pressures can be obtained at sea 
with as little difficulty as the low pressures advocated. 

174, Cleveland-street, Birkenhead, March 3lst. Joun Watt, 





PATENT LAW. 

Srr,—Now that the Lord Chancellor's bill has passed the third 
reading in the Lords, and is coming on for discussion in the Com- 
mons, it will be well for inventors and others who feel deeply 
grieved at any curtailment of their privileges to consider that 
although the principle of patents is conceded by the bill, that this 
concession is still but a tentative proceeding, made on condition of 
alterations being made with a view to the removal of many alleged 
and some admitted abuses. It is therefore the interest of inventors 
to favour such changes as may be fairly asked—if not exacted—of 
them, at the same time exercising watchfulness that no more than 
is necessary for the general good is taken off their liberties and 
privileges, so as to secure a permanent institution. A persistent 
opposition on their part to all reform would most probably lead at 
some not far distant period to the total abolition of patents for 
inventions. 

The reduplication of patents is one of the admitted defects 
of the present law, and a preliminary examination—not necessarily 
by instituting a new law—is the proposed remedy. But if it 
were possible to obtain this reform of the legislation without the 
drawbacks which are to accompany it, such as the deposit of a com- 
plete specification in the first instance, and its exposure to opposi- 
tion after publication, it would leave the great boon of provi- 
sional protection conferred by the present law intact, and remove 
the evil complained of; and this might be done by requiring a more 
detailed provisional specification, as full as it might appear to be 
necessary to the examiners. 

The great importance to the inventor of the six months to mature 
his invention and complete his specification, with immediate pro- 
tection, and at a small outlay in excess of the stamp duty, demands 
the greatest consideration from our legislators. Like your Glas- 
gow correspondent, I would also prefer an alteration in the time 
for putting in operation the annulling sections A and B, clause 27, 
limiting it in the case of the second license to one year, and extend- 
ing it for the penalty of non-working to five years. Those that are 
acquainted with the difficulties that beset the inventor's path and 
progress can appreciate the necessity for such an adjustment of 
profit and loss as an act of fair play, if such conditions are to exist 


at all. W. A. GILBEE, 
4, South-street, Finsbury, E.C., April 14th. 
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HYDRAULIC ENGINE FOR BLOWING ORGANS. 


THE engraving on page 257, which we copy from the American 
Artisan, comprises perspective and sectional views of an engine 
designed for blowing organs, and also diagrams showing the 
manner of attaching the engine to the case of an organ and its 
connection with the bellows. 

Many of our mechanical readers are aware that the subject of 
blowing organs by water-power has been carefully studied a long 
time, and that many costly experiments have missed success from 
the difficulty in procuring a steady, regular motion. Most of the 
devices hitherto employed to secure regular motion have involved 
more or less complicated auxiliary attachments. The manu- 
facturers of this engine claim that a regular motion has been 
secured for the first time without such complications, The engine 
is fastened, as will be seen, on the side of the instrument imme- 
diately above the hand-lever of the bellows. The appliances for 
starting and stopping the machine are carried to the front of the 
organ, and are placed under the control of the ne by a foot- 
lever beneath his seat. In the induction pipe is placed a governor 
valve controlled by a counterpoise lever, which acts together with 
the bellows in regulating the supply of water according to the re- 
quirements of the instrument. ithe connection with the bellows is 
made by cord and pulleys to the end of the counterpoise lever. 
As the bellows fills, the weight at the end of the counterpoise lever 
descends, thus closing the valve to a greater or less extent, and, 
as the bellows empties, the action of the cord and pulleys raises | 
the counterpoise lever, admitting more water to the engine, and 
thus increasing its action upon the bellows. The extreme sim- | 
plicity of this device is its ample recommendation. The valve , 
resembles somewhat that described for the steam pump, of which 
an engraving is given on page 201, vol. viii. of the American 
Artisan. 

The piston rod performs the function of a valve, which admits 
water to a passage way, through which it enters the valve chest at 
one or the other end, according to the admission. This passage 
way is formed in the walls of the cylinder. Recesses are formed in 
the piston rod, which alternately through the end of the | 








oylinder sufficiently at the end of the stroke to allow communica- 


\ 


tion between the space in the cylinder and the @ way which 
leads to the valve chest. The valve is simply a cylindrical D 
valve. Its operation will be at once understood by inspecting the 
sectional engraving. As water pressure is received on all sides of 
this valve, it requires but little power to move it. Its operation is, 
therefore, quiet but certain. 

The advantages claimed for this hydraulic engine over all others 
in the market are, first, that all the working parts for reversing the 
motion of the piston are operated from the inside, the slots in the 
piston rod communicating with the auxiliary ports in the cylinder 
these ports being designated by dotted lines in the engraving, and 
which convey the water from the supply pipe to the valve chest. 
In other hydraulic motors there are more or less complicated 
parts, worked by. levers or aps arms from the outside, and ve 

iable to get out of order. e importance of a machine in whic 

there are no parts that can get out of adjustment in churches, 
where = one is employed who is familiar with machinery, is 
apparent. 

nder the most unfavourable conditions it is stated that the cost 
of water to operate the engine is only from ten to twenty cents per 
hour. The engine ig manufactured by Messrs, Hubbard and 
Aller, Pearl-street, Brooklyn. 








Ratwway Capitat Outtay.—A fair idea of the magnitude and 
importance of the new works being carried out, and the additions 
and i improvements effected in the railway — of the country, 
may be gathered from the following table. The figures are 
taken from the half-yearly reports, and show the gross expendi- 
ture of capital in the year en December, 1874, under the 
three heads of (1) “lines oa comprising the doubling of lines, 
new stations and sidi ditions to workshops and other build- 
ings, improved and block telegraphs, &c.; ) * work- 
ing ” incl new machinery and tools 3 and (3) “lines 
constructing,” incl subscriptions to other undertakings and 
sundries, such as steamboats, docks, &c. The companies are, it 
will be seen, therefore, expending about £7,000, a year in 
improving lines already’ open, thereby adding to their first cost 
at the rate of 14 per cent, annually. The additional stock ac- 





quired in the year brings the total value of the rolli 
companies enumerated 
lines in course of construction, althoug 


up to close — £60,000, 


stock of the 
On new 
the companies had no less 


than 845 miles in hand at the close of the year, the outlay was 
































actually less than that on the lines open. 
bo ae 
ee Sad EEe| a 
as | 48 38 £ 
ws Se 35 = 
= ye 
£ £ 
Belfast and Northern Counties ..| 16,204 8,945 — 25,149 
Bristol and Exeter. .. .. ..| 58,707] 69,612] 13,799] 142,118 
Caledonian... .. = .. «. «| 441,038! 189,874] 899,337 | 1,030,309 
PUPMONS cc on ce ico ce 56,699 51,473 | 274,475 382,647 
Glasgow and South-Western 171,669 | 89,579 | 225,418] 486,666 
Great Eastern .. .. .. «. 86,226 53,655 | 160,802 300,776 
Great Northen .. .. .. 329,051 | 155,180 |1,120,560 | 1,604,791 
Great Southern and Western 34,314 39,417 24,276 98,007 
Great Western .. .. .. «+ «+| 493,790 | 285,996] 300,359) 1,080,145 
Lancashire and Yorkshire .. ..| 589,149) 240,958] 448,222] 1,278,324 
London, Brighton, & South Coast) 157,859 | 84,943 _ 242,802 
London, Chatham, and Dover ..| 486,887 12,207 -- 499,004 
London and North-Western 1,502,423 | 283,950] 248,816 | 2,035,189 
London and South-Western... ..| 842,288 | 129,642] 104,787| 576.717 
Manchester, Sheffield, & Lincoln | 262,644| 87,697] 544,361| 894,702 
Maryport and Carlisle .. ., .. 3,309 2,911 a 6,220 
Metropolitan .. .. .. 85,506 os 81,908 | 167,414 
Metropolitan District .. 132,284], 4,802] 244,444] 381,030 
MO Se cal dS Loe 926,270 | 265,180 |1,635,802 | 2,827,202 
Midland Great Western. . 37,421 4,854 — 42,275 
outhshire .. . 21,474| 6,142] 2,781| 30,897 
North British 97,417 | 43,233] 151,813| 292,463 
North-Eastern 614,000 | 923,758 | 413,055 | 1,950,813 
North London ° 31,415 8,506 2,483 42,404 
North Staffordshire ee 127,468 40,512 25,020 193,000 
South Devon © ee (6 eo ccf | Ge 32,144 | 105,257 229,875 
th- m .. coe oe] 38,675] 38,833] 95,614) 173,122 
Taff Vale ° ° 9,474 33,775 51,988 95,237 
ae da oe 4,789 13,278 118 18,185 
Totals ee e+ «+/7,250,924 /3,200,501 [6,675,648 17,127,073 
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TWENTY-EIGHT HORSE POWER SEMI-PORTABLE ENGINE AND LOCOMOTIVE BOILER. 


MR. ISAAC W. BOULTON, ASHTON-UNDER-LYNE, ENGINEER. 


(For description see page 266.) 
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INSTITUTION OF CIVIL ENGINEERS. 


THE eighteenth ordinary mecting of the session 1874-5 was held 
on Tuesday evening, the 6th of April, Mr. Thos, E. Harrison, the 
president, in the chair. 

The first paper read was on “The Manufacture of Steel,” by Mr. 
Wm. Hackney, B.Sc., Assoc. Inst. CLE. 

Within the last twenty years the meaning of the term steel had 
undergone a great change. Dictionaries defined it as iron contain- 
ing a small portion of carbon, and Dr. Percy repeated the same 
definition, giving 0°5 to 0°65 per cent. of carbon as the limit at 
which iron passed into steel. Such a material was not, however, 
what was meant bya steel boiler-plate or a steel rail. The steel of 
a ee contained less carbon than many samples of wrought 
iron, and was equally soft and ductile. The difference between it 
and wrought iron was, that it had been melted and cast into a 
malleable ingot. This new use of the term steel had grown out of 
the great increase, of late years, in the production of cast steel of 
all kinds, almost to the exclusion of other varieties of highly car- 
buretted malleable iron. 

Steel might then be defined as any variety of iron that was cast 
into a malleable mass; and the two parallel series, the irons and 
the steels, might be classified as follow: 

Percentage of Carbon. 
0to02 0°2 to 0°35 0°35 to 0°55 0°55 to 1°50 or 
more. 
Series of the Ivona. 
Granular irons, | Steely irons, or 
soft puddled 


steels. 


Ordinary irons. Hard puddled 
steels. 
Cemented steel. 

Styrian steel. 
Sevies of the Steels, 
Extra soft steels, | Soft steels. | Half soft steels. 

Steel was made by producing a melted alloy of iron, containing a 
smaller proportion of carbon or other hardening elements than cast 
iron, Practical steel-making processes were of three kinds :—(«) 
Fusion in crucibles, producing crucible steel. (/) Blowing air 
through melted cast iron, producing Bessemer steel. (c) Fusion on 
the open hearth of areverberatory furnace, producing Siemens or Sie- 
mens-Martin steel. Fusion in crucibles was the simplest and oldest 
mode of making steel, and had been practised by the Hindoos from 
a remote period. In the Hindoo process, wrought iron was melted 
in small crucibles, with one-tenth of its weight of dried wood, pro 
ducing a very hard steel, with upwards of L°6 per cent. of carbon. 

It did not appear that any mode of making true steel was known 
in Europe before the last century. Reaumur announced in 1722 
that he had made steel by melting together from one-fourth to one- 
third of malleable iron, with cast iron, in 2 common forge, and 
Huntsman, between 1750 and 1770, succeeded in making steel by 
melting cemented or converted bar iron. Since Huntsman’s time 
the processes of crucible steel-melting had been improved only in 
points of detail, and by the trial or practical use of all the 
different materials for melting that an advancing knowledge of 
chemistry had suggested as capable of producing steel. Malleable 
iron was melted by itself if it was of the hardness needed to pro- 
duce the required quality of steel, or it was mixed with carbon or 
cast iron, if too soft, or with oxide of iron or of manganese, if too 
hard ; and spongy reduced iron, or iron ore, was melted with ear- 
bon or with cast iron, 

The two principal types of modern pot-steel furnaces were the 
pot-hole, fired with coke, and the regenerative gas furnace. Each 
coke-hole held two crucibles, and was a simple rectangular chamber, 
open above, and communicating near the top with a large main 
chimney flue. The tops of the furnaces were level with the floor 
of the shop, and the grates were accessible from the cave below. 
The pots lasted three rounds, and held from 501b, to 70 1b. the first 
round, and from 5Ib. to 10 1b, less each timethey were charged. The 
consumption of fuel was about 3 tons of coke, equivalent to 44 or 5 
tons of coal per ton of steel melted. The regenerative gas furnace, 
for crucible steel melting, was a long trench, divided by cross walls 
into two, three, or four sections, each holding six pots. The pots 
rested on a bed of coke-dust, spread over the bottom of the melting 
chamber. ‘The saving of fuel effected by the gas furnace was very 
great, 30 cwt. of small coal per ton of steel doing the work that on 
the other plan required 3 tons of coke. 

Pot steel was looked on as the highest quality for all purposes. 
To some extent this was the result of habit, as pot steel was the 
oldest and best known variety ; but it had also two advantages over 
other qualities,—first, it was or might be made of purer materials, as 
the metal used was originally brought intothe state of malleableiron, 
and this was a process of purification, removing the greater part or 
the whole of the sulphur and phosphorus ; and, secondly, it was 
generally more nearly ‘‘ dead melted”—ingots cast from it were 
more free from honeycomb—than those of the same quality made 
in other ways. 

The Bessemer process, that of blowing air through melted cast 
iron, produced by far the largest quantity of steel now made. The 
temperature of the cast iron was raised, rapidly, by the combus- 
tion of the accompanying silicon, manganese, and carbon ; and the 
blowing was either stopped when steel of the required hardness 
had been produced, or it was continued until nearly the whole of 
the carbon had been removed, and carbon and manganese were 
then restored to the metal by adding spiegeleisen. The former 
plan was only applicable where the cast iron employed contained so 
much manganese, that 0°1 to 0°3 per cent, remained in the steel, as 
without this proportion of manganese the metal was not forgeable ; 
and it was thus confined to Sweden and Germany, as few varieties 
of English, French, or American pig iron contained manganese in 
sensible quantity. |The Bessemer blow lasted from five or six 
minutes to twenty, thirty, or more, and the heat attained depended 
on the quickness of the blow, the quantity of metal treated at one 
time, and its chemical composition. The constituents, whose 
proportions affected the heat developed, were silicon, manga- 
nese and carbon, more particularly silicon and manganese. The 
loss of weight in the process varied from 9 per cent. to 15 per cent. 
ormore, The output of a pair of 5-ton converters had been increased, 
by, improvements in the mode of effecting their repair, so as to 
keep them more constantly at work, from six heats in twenty-four 
hours, or thirty heats producing 150 tons a-week, up to a possible 
make of forty-five to fifty heats in twenty-four hours, or in a week 
of ten turns above 1100 tons of ingots. 

The melting of steel on the open hearth had long been a 
favourite dream of inventors ; but it was not until the regenerative 
gas furnace gave the ready command of a sufficiently high tempe- 
rature that any open-hearth steel-making process became a practical 
success, Two principal types of open-hearth melting furnaces were 
now in use: the ordinary Roenee, with a fixed bed, and the Pernot 
furnace. The Pernot furnace differed from the common form in 
having the bed circuler, and arranged so that it might be rotated 
on an axis inclined at an angle of 5 deg. or 6 deg. to the vertical. 
The effect of this rotation was that every part of the bed, and all 
unmelted pieces of steel or iron, were alternately exposed to the 
full heat of the flame and dipped into the liquid bath. 

The open hearth steel-making processess might be grouped as :— 
(a) The Siemens-Martin or scrap processes; (b) the Siemens or 
pig iron process. 

In the Siemens-Martin process, as generally carried out, a bath 
of melted pig iron was first formed on the bed of the furnace, and 


| Hard steels. 


iron or steel scrap was put into it in successive portions until a. 


sample taken out and quenched in water was found to be suffi- 
ciently soft. From 6 to 9 per cent. of spiegeleisen was then added, 
and as soon as this was melted, the charge was taken out. The time 
taken to work a 5-ton or a 6 ton charge was from nine to eleven 
hours, 65 to 70 tons of ingots per furnace being a fair week’s 
work, The loss was 4 or 5 per cent., and the coal used was 13 or 
14 cwt. per ton of steel made. 

In the Siemens process 5 tons of pig iron were ed on the bed 
of the furnace, and, when melted, iron ore was added until the 
metal was nearly soft enough for roe 3 20 to 24 cwt. of ore were 
required for a 5-ton charge, and of the metal contained in the ore 





about one half passed into the steel, so that the yield of ingots and 
scrap was generally 1 or 2 per cent. more than the weight of pig 
iron and spiegel put in. The weekly make of a furnace was about 
the same as in working scrap, and the consumption of coal was 14 
to15cwt. per ton. 

The working of the Pernot furnace differed in many points from 
that of the fixed furnace. In melting pig iron and scrap, the pig 
was first charged over the bed, and the scrap upon it. The fusion 
was very rapid,—five charges, of 44 tons each, being made in 
twenty-four hours; and as the coal used was no greater in quantity 
per day than in a fixed furnace, it was less than half as much per 
ton. At Allevard, pig iron alone was worked, and a 5-ton charge, 
with the addition of 7 to8 per cent. of hammer scale, was brought 
to the condition of steel in five hours. 

Another method of open-hearth steel making was that of Mr. 
Blair, of Pittsburg, U.S.A. ; the reduction of iron ore to sponge, 
and the fusion of this on the open hearth. For localities where 
charcoal and rich pure ore were at hand, this method seemed 
likely to have an important future, but it was as yet on trial. 

The effect of different proportions of foreign substances on steel 
was a subject of great importance. The elements whose presence 
was known to have an influence on the properties of the metal 
were carbon, silicon, and phosphorus, sulphur and manganese, 
copper, tungsten, and possibly titanium and chromium. The effect 
of the presence of carbon had long been recognised. The necessity 
for manganese in steel, to prevent red-shortness, was less generally 
acknowledged. A common belief was that red-shortness was due, 
ut least in the case of Bessemer steel, to the ——— of oxygen. 
Bessemer steel impregnated with 0°1 per cent. of carbon, or less, 
no doubt contained oxygen, but it was at the same time free from 
manganese ; and it was impossible to say to which condition the 
effect might be due. Harder steel, however, was equally red-short, 
if it was free from manganese, and there was no reason to believe 
that such metal contained oxygen. The percentage of manganese 
required was dependent on the amount of sulphur in the metal. 
Steel for rails, with less than 0°04 per cent. of sulphur, did not 
hammer satisfactorily if the proportion of manganese was less than 
0°2 per cent. ; if it contained 0°08 per cent. of sulphur, it should 
have at least 0°3 per cent. of manganese ; and with as much as 0°12 
per cent. of sulphur it would hammer, if it contained not less than 
0'4 per cent. There was no evidence that sulphur was removed in 
any process of steel making. 

The red-shortness of steel, which was diminished or prevented by 
manganese, must be distinguished from the tendency of the metal 
to give off bubbles of gas at the moment of setting, so that the 
ingot was spongy or honeycombed. Both were forms of unsoundness, 
and either greatly diminished or destroyed the value of the metal ; 
but in other respects they were essentially different. Silicon was 
capable of replacing carbon, to a great extent, as a hardening ele- 
ment, but the hardness produced by it was coupled with more 
brittleness than that due to carbon ; and its presence, in a propor- 
tion exceeding 0°1 and 0°2 per cent. in steel for rails, was looked 
on as unsafe, 

Phosphorus, like silicon, hardened steel and rendered it brittle, 
but it was much more injurious and more difficult to remove from 
the metal, if present in the ore. Malleable iron, practically free 
from phosphorus, might, however, be obtained from impure pig 
iron by puddling it thoroughly, and at a high heat, as had been 
done by Mr. Crampton; or from impure ore by heating it directly 
in admixture with coal by Dr. Siemens’ process. A third mode of 
obtaining wrought iron free from phosphorus was that of Mr. 
Henderson —the action of fluor spar on the melted metal in the 
puddling furnace. The proportion of phosphorus that might be 
combined with steel, without the latter becoming sensibly brittle, 
depended on the percentage of carbon and silicon, The best 
steel contained little or no phosphorus, not more than 0°01 
or 0°02 per cent.; but steel containing much more than this might be 
good enough for ordinary purposes, if the percentage of carbon were 
diminished as that of phosphorus became greater; until, when 
the carbon was kept down to 0°16 per cent., steel containing 
0% per cent. of phosphorus would yet make serviceable 
rails, and that containing 0°15 per cent. would make excellent 
tough boiler-plates, which might be bent double when cold, after 
being heated to redness and quenched in water. In using materials 
not very free from sulphur, an amount of at least 0°3 or 04 per 
cent, of manganese was required in the steel to make it forgeable, 
and this could only be incorporated, without raising the percentage 
of carbon above 0°15 or 0°18 per cent., by adding ferromanganese, 
an alloy of iron, manganese and carbon, containing 40 to 60 per 
cent. of manganese. Such an alloy was now regularly manufactured 
at Terre Noir, and its production at a low price would be 
the greatest advance in the manufacture of steel that could be 
looked for, as rendering it possible to make good serviceable 
steel from inferior materials. ‘The other elements believed to 
effect the properties of steel were of minor importance. 

In making steel rails, there was much difference of opinion on 
the question, whether it was better to hammer the ingot down 
into a bloom, or to cog or roll it direct. The objection to cogging 
was, that the rolls tore the metal, but many engineers maintained 
that they did not. The difference was probably, toa great extent, 
due to the varying conditions under which cogging was done, If 
the cogging rolls were of small diameter and had too much draft, 
and it was attempted to reduce the ingot too much in size at each pass, 
the tendency to tear the metal was very great; but if the rolls were 
large, and the reduction in size attempted in each of the first two 
or three passes was small, the tendency to tear was slight. The 
forms of mill generally used for rolling steel rails were the 2-high 
reversing mill, the English and American arrangements of 3-high 
mill, the 4-high mill, and Brown’s mill. In each, the object was 
the same, to increase the rapidity of working, so as to get a greater 
output, and to roll each rail more quickly, that it might not have 
time to get cool and hard before it was finished. For rolling 
plates, Lauth’s 3-high mill was coming much into use. In this, 
the middle roll was of small diameter and ran loose, being driven 
only by the friction of the large roll against which it bore. 

The knowledge of the relative properties of varieties of steel of 
different chemical composition, and of the effect of different modes 
of treatment, was much less exact than might be supposed from 
the number of experiments that had been made. The majority of 
these only showed that a certain bar of metal possessed certain 
properties. There was rarely an analysis of the steel tested, or a 
statement of its physical condition. 

An interesting point, lately brought forward, was the effect of 
quenching in water on the very soft steel used for boiler-plates. 
Plates of this steel were stiffened, and their tensile strength in- 
creased by sudden cooling; but at the same time the metal was 
much toughened, so that a piece of it treated in this way might be 
bent up more closely, without cracking, than in its untoughened 
condition. This result was in harmony with what had long been 
known, as to the extent to which somewhat harder steel. was 
toughened, by cooling it, rather less rapidly, in oil. 

An important characteristic of steel was the greater extent to 
which its strength was diminished, than was that of wrought iron, 
by notches, holes or other irregularities of form, causing a sudden 
variation in the section of a part under strain, This difference 
was especially important as affecting the strength of steel rails, and 
the extent to which they were weakened by punching and notching. 
The present practice was to sacrifice extreme hardness and dura- 
bility in rails in favour of safety; rails were made of almost the 
toughest metal obtainable, and when this had been done their 
strength was at once reduced to one-tenth or one-twentieth of its 
normal amount by notches and holes cut in them. 

The second paper read was ‘On Bessemer Steel Rails,” by Mr. 
Josiah Timmis Smith, M. Inst. C.E. 

The object of this paper was to endeavour briefly to show that, 
with care in manipulation and in selection of materials, Bessemer 
steel might be produced constant in quality, and that certain inex- 
pensive tests might beapplied which would absolutely determine the 
quality of the material, in most if not all of its characters, so far 
as was req for railway and structural purposes, : 


After an extensive experience in the manufacture of Bessemer 
steel rails, the author could only come to the conclusion that the 
present system of inspection was highly unsatisfactory, and that 
whilst it sacrificed a great number of rails it gave anything but 
reliable results. The object appeared to be to test each individual 
rail in such a manner that its value should not be deteriorated. 
With this view many experiments had been made; and it was 
hoped that a system had been developed, which, although primarily 
adapted for rails, might be made available for any other form of 
steel. The experiments appeared to prove that if it was possible 
to determine the hardness of the material all the other properties 
might be calculated therefrom. If, therefore, the fish-plate holes 
in the rails were punched by a registering punching press an index 
was obtained for the real quality of the steel. Experiments had 
shown that this force increased according to the thickness of the 
metal, in strictly arithmetical progression; for a hole fin. in 
diameter the force required was about 8 tons per jin. 

Experiments had demonstrated that the zone of metal injured 
by punching steel having a tensile strength up to 32 tons, did not 
exceed ,3;in. in breadth, and that if the fish-plate holes were first 
made with a small —— and then enlarged by drilling to the 
required size the steel was not more injured than if the holes had 
been drilled only. The Barrow Steel Company had shipped to 
Canada more than 100,000 tons of rails treated in this manner, and 
as there had been no case to their knowledge where rails had broken 
through the fish-plate holes, — considered it a satisfactory proof 
that no danger need be feared. On the contrary, this mode of 
punching was one of the best practical tests of the quality of 
the steel; as, however hard—unless in an exceptional degree 
it might be, the particular rails, if drilled, might be over- 
looked by the management, whilst if the steel had a greater tensile 
strength than 34 tons to35 tons the punch would break, when the 
rail would necessarily be rejected. 

The results of experiments on rails for the Furness Railway also 
proved that the punching strain was a true index of the steel as to 
its carbon percentage, tensile resistance, ductility, and the force 
required to give a permanent set. A fresh series of experiments 
on rails, which had been in use for several years on the same line 
of railway, proved that, contrary to what might have been 
anticipated, greater hardness had not conduced to the longevity 
of the rails, and that the softer ones showed the minimum of 
wear. 

To sum up the experiments on Bessemer steel rails, it might be 
stated generally, that the most lengthened wear, under the heaviest 
trafiic, did not appear in the slightest degree to deteriorate any 
portion of the rail, except the wearing surface to an inconsiderable 
depth. But this part of the rail, however hard and capable of 
resisting impact, lost almost the whole of its ductility, which was 
apparently due to the extreme molecular tension of the particles 
of the metal. If a worn double-headed rail was turned, though 
the new wearing table would be as strong as when first made, yet 
the total strength of the rail was materially lessened by the weak 
under-table, by which much of the elasticity of the rail was 
destroyed; though, by planing off a thin section, this, as had been 
demonstrated by experiment, could be entirely restored, allowing 
for a proportionate decrease in the weight of metal. 

At the monthly ballot the following candidates were duly elected, 
viz :—Messrs. Charles Richardson and Thomas Taylor Smith, as 
members; and Messrs. Philip Barry, John Bennett, William 
Dugald Campbell, Stud, Inst. C.E., Thomas Smerdon Cornish, 
William Crabtree, Thomas Freeman Dowden, Major k.E., 
Andrew Greig, George Day Harrison, Charles Frederick Hart, 
Edmund Gregory Holtham, Emile Jean Rodolphe Kern, Frederick 
Stepney Manners, Joseph Mitchell, jun., John Arthur Owen, 
Stud. Inst., C.E., Edmund Vernon Porter, Frederic William 
Reeves, Frank Edward Robinson, Charles Smith, Walter Hampden 
Thelwall, Francis John Waring and John Webster, as Associates. 

It was announced that the Council had transferred Mr, Frank 
Fitzjames from the class of associate to that of member, and had 
admitted Messrs. Edward Skelton Bellasis, Robert Birkett, 
Malcolm Grant-Dalton, Federico Duboc, William Harding 
Brehmer Green, Charles Cornwallis Burton Knapp, Henry Hare 
Manwaring, Harwood Heavisides Simpson and Charles John Henry 
Fyler Townsend, as students of the Institution. 








Tue FRENCH Iron TRADE.—( From our Correspondent).— There is 
usually increased animation observable in the spring in the French 
iron trade. This year, however, there is a good deal of dulness. 

DunrinG the month of January the total progress made at the 
St. Gothard Tunnel was 195'15 metres, of which 92°70 metres were 
driven from the north end at Goeschenen, and 102°45 metres from 
the south at Airolo. The position of these works on the $lst of 
January were as follows :— 


Metres, 

Length driven up to 31st December, 1874 2080-70 

Do. during month of January ee 10515 

Total length driven up to 3lst January .. aaa BSS 

Length remaining to be driven .,0 .. se ee ee oe LI, T41S 
Total length of tunnel .. .. .. . 14,920 


From this it will be seen that, notwithstanding the severe weather, 
a greater monthly progress has been made at these works than 
during any of the three previous months. 


CLEVELAND INSTITUTION OF ENGINEERS.—The sixth meeting 
of the session was held in the board-room of the Royal Exchange, 
on Monday evening, April 12, Mr. Thos. Wrightson, president, in 
the chair. After the usual routine business, there was an excellent 
discussion on the merits of the ‘Galton grate,” and the ‘‘ Best 
mode of warming and ventilating dwelling-rooms,” in which Mr. 
E. B. Marten, the author of the paper on the Galton grate, read 
at last meeting, Mr. Thos. Whitwell, Mr. Chas. Wood, Mr. 
Barrett, Mr. Henman, and the president took part. In the course 
of the discussion, Mr. Marten beautifully illustrated the principle 
of the Galton grate by a model apparatus, in which the pure 
heated air was seen to take the place of the foul, colder air, in a 
glass jar supposed to represent a sitting-room. After a hearty 
vote of thanks to Mr. Marten, the chairman called upon Mr. John 
Gjers to read a paper “On the introduction of Vertical Blowing 
Engines into Cleveland.” This wasa very interesting paper inderd, 
and a very valuable contribution to the proceedings of the insti- 
tution. This paper will not be discussed until the second meeting 
of next session. For want of time, a paper on “‘ The Future Posi- 
tion of Cleveland in relation to the Iron Trade of the World,” by 
Mr. Jeans, of Darlington, was taken as read, and will be duly 
printed in the proceedings. 


THE ENLARGEMENT OF THE LIME-STREET STATION AT LIVERPOOL. 
- In connection with the enlargement of the Lime-street station at 
Liverpool, of the London and North-Western Company, the area of 
which is about to be increased to double its present capacity, a 
contract of stupendous magnitude has just been entered upon. 
The station is at present about 300ft. in width and 900ft. in length, 
and when enlarged will cover an area of about-15 acres in extent. 
In addition to this large area, the present tunnel between the 
station and Edge Hill, which is about three-quarters of a mile in 
length, is to be opened out and widened to the extent of a quarter 
of a mile, or about one-third its entire length, so as to give addi- 
tional facilities for the marshalling and the arrival and departure 
of trains. Duplicate lines of rai i laid down on the area of 
the tunnel as opened out and widened, and the additional space 
thus obtained may be described as belonging to the station, which 
will thus, when finished, contain an aggregate area of from 16 to 
18 acres, and be one of the largest, if not the most spacious, 
eae railway station in thekingdom. The whole of the works 

ve been designed by Mr. Baker, the company’s chief engineer, 
and the contractors for the opening out of the tunnel and the con- 
struction of the bridges are Messrs, Taylor and Thomson, of 
Manchester.—Herapath, 
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RAILWAY MATTERS. 


THE survey of the route which the Servian Railway is to take has 
been commenced. English, French, and Austrian companies are 
* competing for the concession of the construction of the line. 


THERE is an engine in service at the Richmond coal wharves, 
Philadelphia, built by Braithwaite and Co., London, weight 
11,8; tons, which was first run on the road in March, 1838—thirty- 
seven years ago, 


A BILL introduced in the House of Lords by Lord Redesdale, 
© for regulating nger accommodation in railway trains,” pro- 
poses to enact that “every railway company to which separate 
maximum fares have been granted for first, second, and third class 
passengers, or any other company or person working the same, 
shall provide separate and suitable carriages for all those three 
classes in all their passenger trains,” except such trains as may be 
exempted by a licence obtained from the Railway Commissioners, 
penalty proposed for a breach of the Act is £100 for each 
offence. 


THE speed of trains in Germany is illustrated by a report of the 

ilroad Bureau of the empire for the month of December 
last. It states that the greatest speed per hour, including stops 
at intermediate stations, was, for express and fast trains, 34 
miles on the Berlin, Potsdam, and alien road ; for ordinary 
passenger trains, 25 miles per hour on the Maerchen and Posen 
road, The slowest speeds were for express and fast trains, 21 miles 
per hour on the East Prussia Southern road ; for ordinary pas- 
senger trains, 16 miles per hour on the Ermsthal and the Cronberg 
roads of Wurtemburg. The average speeds per hour were, for ex- 
press and fast trains 28 miles; for ordinary passenger trains 21 
miles. This is for the whole empire except Bavaria, 


THE Eastern Budget’s letters from Bucharest state that although 
the Ministry has for the present withdrawn the railway bills, 
owing to the opposition which they meet with in the Chamber, 
they will probably be brought in again with more chance of success 
after the elections. One of the chief reasons of the opposition is 
a tradition that the conquerors of Roumania will enter that country 
by the table-land of Predeal, over which the line is to pass into 
Transylvania ; and it is hoped that the members of the new Par- 
liament about to be detel will not be prevented by such super- 





stitious notions from sanctioning the construction of a line which | 
is of the utmost importance for the material interests of the Rou- | 
| Chassepots, 300,800 Werde1, and 1,800,000 Mauser; Russia has 
| 1,650,000 Karl and Berdan rifles; France, 1,700,000 Chassepots; 


manian nation, 

THE German Railroad Union at the beginning of the present year 
included 99 railroad companies with 28,457 English miles of rail- 
road—most of the railroad east of France and west of Russia, 
There was an increase of 1604 miles in the Union during the year. 
The management with the greatest length of road is that of the 


Bavarian State Railroads, which has 1517 miles; the Austrian | 


State Railroad Company (which is a private company) had 1451 
miles, and the Austrian Southern 1438 miles, but no other so 
much as a thousand miles. Of the whole mileage in the Union 
there were:— State railroads, 1587 miles; private railroads 


worked by the State, 6641 miles; roads under corporation manage- | 


ment, 20,229 miles. Ofthe ninety-nine managements thirty-two 
havé roads less than a hundred miles long, but the average is nearly 
300 miles (285 miles). 

THE North Carolina Legislature has passed a law, which is 
general in its terms, but is apparently intended to apply to the 
recent change on the North Curolina road. The law provides that 
no railroad now in the State with the gauge of 4ft. 84in. shall 
change the same, and all railroads hereafter constructed in this 
State shall have the same gauge, 4ft. 84in. The penalty for con- 
structing or changing the gauge of any railroad contrary to the 
provisions of the preceding section shall be 50 dols. per day per 
mile for every day such railroad isin use, and in addition the president 
and directors, secretary and treasurer, or any officer, servant or 
employé shall be guilty of a misdemeanour, and shall be fined not 
less than 500 dols. nor more than 1000 dols., and imprisoned not 
less than three nor more than six months ; and it shall be the duty 
of the Governor of this State to cause to be instituted immediate 
proceedings for the recovery of such penalty and the infliction of 
such punishment in case of any violation of the Act. It, however, 
excepts the Spartanburg and Asheville and the extensions of the 
Blue Ridge road, and also all roads of 3ft. gauge. 


THE Australian correspondent of the Standard describes a new 
railway danger :—‘‘ Sir Redmond Barry made a trip recently to 
Queensland, and was nearly killed by a singular railway accident. 
He was in the traiu going from Toowoomba to Warwick when a 
sudden squall, or hurricane rather, struck the carriages broadside 
on with such force that they were thrown off the rails, capsized 
and smashed, Fortunately it was on level ground that the train 
rolled over and no one was killed. The fact has been used asa 
strong argument against the narrow gauge in Australia. It is 
asserted that such an accident could not have occurred on our broad 
Victorian lines—an assertion which may be correct as regards most 
high winds, but there are occasional rushes of air in this country 


NOTES AND MEMORANDA. 


THE only manufactory of wooden skewers in the world, it is sup- 
posed, exists at Toledo, Ohio, whence millions of them are shipped 
to England. They are made by machinery from hickory blocks. 
Between eighty and ninety thousand are turned out every day. 

THE total length of the railways in the United States, says the 
Scientifie American, is nearly 75,000 miles, or over three times the 
diameter of the earth. It would occupy a passenger five months 
time, travelling night and day continuously, at an average speed 
of twenty miles an hour, to go once over all of the railways. At 
the average speed of the fastest ocean steamers it would require 
over eight months time. 

THE oye: | respecting the distribution of iron in the consti- 
tuents of the blood is given by Boussingault :—Three constituents 
of the blood of a half fattened cow, fibrine, blood corpuscles, and 
albumen, were examined, with the following results :—Fibrine 
contains 0466 per cent. of iron ; blood corpuscles, ‘3500 per cent. 
of iron ; albumen, ‘0863 percent. of iron. The corpuscles contain, 
therefore, seven times more iron than fibrine, and four times more 
than the albumen. 

AccorDING to Schoene, ozone is partly destroyed by passing 
through water. The extent of this action depends on the length 
of time the gas is in contact with the water and the surface ex- 
posed. Ozone is dissolved by water in small quantity. The 
quantity of ozone destroyed by the water is far greater than the 
quantity absorbed. Ozone does not oxidise water to hydric per- 
oxide. Ozonised oxygen standing over water is converted into 
ordinary oxygen in about fifteen days, with change of volume. 

Mk, JOSEPH SturGE, of Birmingham, who has come home in the 
Tagus, has addressed the following to the T’imes :—‘* A discovery 
of some interest has been made in the Island of Dominica. Drs. 
Freeland and Nicholls, Captain Gardiner, and Mr. Watt, exploring 
the steep and forest-covered mountain behind the town of Roseau, 
came upon a boiling lake about 2500ft. above the sea level, and two 
miles in circumference. When the wind cleared away for a moment 
the clouds of sulphurous steam with which the lake was covered, a 
mound of water was seen 10ft. higher than the general level, and 
caused by violent ebullition. The margin of the lake consisted of 
beds of sulphur, and its overflowing found exit by a waterfall of 
great height.” 

THE number of guns of the various States is as follows :—Ger- 
many, 3,500,800, in all of which 1,000,000 of Dreyse rifles, 400,000 


Austria, 1,374,000, that is to say 688,000 Wangl, and 686,000 Werndl 
rifles; Italy, 805,000, viz., 617,000 Carcano rifles, 8000 Kemingtons 
and 180,000 Wetterli; England, 175,000, viz., 100,000 Sniders and 
75,000 Martini-Henry rifles. The number of horses possessed by 
the various States is as follows :—Russia in Europe, 10,072,000; 
the Austro-Hungarian Empire, 2,569,436; Germany, 3,391,196; 
France, 2,710,000; England, 2,690,000; Italy, 570,000; Roumania, 
myo Sweden, 428,500; Holland, 252,054; and Switzerland, 
05,850. 

THE following is Wanklyn’s method of testing meal and bread : 
—The ashes of 100 grammes of meal weigh about ‘7 gramme, and 
if alum has been added the ashes may weigh ‘03 gramme more. 
The ashes are treated with 4 c.c., of oil of vitriol, heated until the 
acids begin to escape, then diluted with a little water and filtered. 
Add then 14 gramme of caustic potash to neutralise th acid and 
hold the alumina in solution, filter, and add to filtrate 1} gramme 
of sal ammoniac, heat a little, and set aside. The alumina, if 
present, will separate and settle as a phosphate. This is washed, 
dried, and weighed. Whether meal be good or bad can be deter- 
mined thus : Good meal—100 grammes —should yield as an extract, 
when treated with water, only about 4°69 grammes; bad meal, 
from 12 to 18 grammes. 

THE military review of the March number of the Rerue Britan- 
nique gives the following statistics respecting the extent of frontier, 
number of guns and horses of the principal European States. From 
this we learn that the length of frontier land of the Austre-Hun- 
garian Empire is 4833 kilos. (2996 miles); German Empire, 3638 
kilos, (2255 miles); Russia, (not including her possessions in Asia), 
3566 kilos. (2211 miles); Turkey in Europe, 2388 kilos. (1480 miles); 
France, 1501 kilos. (930 miles); and Italy 1022 kilos. (634 miles), 
The extension of sea coast is as follows :—Great Britain, 4444 kilos. 
(2755 miles); Italy, 3988 kilos, (2472 miles); Russia, 3772 kilos. 
(2339 miles); France, 2572 kilos, (1595 miles); Turkey, 2127 kilos. 
(1319 miles); Austria, 1353 kilos. (826 miles); and Germany, 1200 
kilos. (744 miles). 

M. J. JAMIN states that, if a single armature is placed at the 
northern end of a magnet, it in no wise modifies the magnetic 
condition of the southern end, which remains bare. If the effect 
produced on the south side by the application of an armature is 





| considered, it will be found that it takes magnetism which 


that would sweep away railway carriages from the broadest gauge | 


ever used. Now and then we get one of those terrific currents, 


varying from a hundred yards to a quarter of a mile in width, | 


which lay everything level with the ground for miles, Theyare rare, 
yet one occurred in the neighbourhood of Kyneton about five or six 
years ago, and there are few bushmen but have come across lancs 
cut through heavily timbered country where the enormous trunks 
of the trees are all lying in one direction, A railway train would 
stand but a poor chance if it came across the line of one of these 
hurricanes. While on the subject of railways I may mention that 
we have recently had some consignments of railway cars from 
America forwarded to us by our engineer-in-chief, Mr. Thomas 
Higginbotham, who has ‘been travelling through the States and in 
Europe with a view to seize upon modern improvements in con- 
struction and comfort. It was high time, for though our lines are 
well laid and ballasted, and the trains travel steadily, yet all 
the arrangements connected with the carriages themselves are 
wretched, 


RussIAN railroad accidents in 1874 caused the following injuries 
to persons :— 














Severely |Slightly| Total 

Killed. | injured. |injured.|injured. 
i eae - 223 61 468 
To passengers .. 9 10 5 24 
To others ee 2 104 46 6 156 
Motel og sae hice] (907 279 72 648 











Besides these no less than fourteen persons died a natural death 
while travelling in the cars, and five committed suicide on the 
track, There were 261 derailments of passenger trains which caused 
considerable delays, and 81 collisions. The ave length of rail- 


road open was about 10,725 miles, and about 25,000,000 passengers | 
were carried on them. The speed is light, scarcely ever more than | 


25 miles an hour for express and usually less than 18 miles an hour 
for freight trains, the number of trains on most roads is very small, 
on many only one passenger and one mixed train each way 
daily, and on some not so many—and the roads are perhaps the 
straightest and most nearly level in the world ; until the opening 
of the new road to Sebastopol 17th January last, the American 
Railroad Gazette states that there was not a railroad tunnel in the 
empire. One of the causes which limits the number of accidents 
to employés greatly is the fact that there is but a trifling local 
traffic, and there is 3 occasion to couple or uncouple carriages 
of passenger trains on the way. It is said that many roads have 
their passenger trains made up without change the whole year 
round, The record is of those accidents whose effects became known, 
and is incomplete, as the statement of persons slightly injured suffi- 
ciently indicates, 


a year the Philac 





the steel loses, but that this new distribution is in no wise 
modified by putting an armature on the opposite side, or by re 
moving one. Hence, as regards armatures, there is an absolute 
independence between the two halves of the magnet. This 
independence proves a capital fact—that the application of an 
armature to one of the ends of the magnet occasions a new distri- 
bution there, but neither decreases nor augments the sum total of 
the magnetism there present; the steel loses what the armature 
gains. This points out a method of determining the magnetism of 
steel as compared with that of soft iron. 


THE following facts relating to the coal and iron in the United 
States are from the Mininy Journal ;—The furnaces recently 
erected in the Kanawha valley are kept running where fuel and 
ores are available, at rates which admit of the pig produced being 
advantageously 4 to Pittsburg and Cincinnati. During the 

elphia and Reading Coal and Iron Company 
nave erected on an extensive scale machinery to develope the ore 
lands leased by them. Messrs. J. A. Griswold and Co, and Messrs. 
Erastus Corning and Co., of Troy, New York, have transferred to 
a concern organised under the style and title of the Rensselaer 
Ironworks, the Bessemer Steel Works, the Albany Ironworks, 
and blast-furnaces at Hudson and Fort Edward. The names of 
3riswold and Corning have long been identified with the iron trade 
of the United States. The movement of anthracite coal in Penn- 
sylvania to March 13th this year is returned at 3,352,175 tons, as 
compared with 3,738,961 tons in the corresponding period of 1874, 
showing a decrease of 386,786 tons this year. The bituminous coal 
movement of Pennsylvania to March 13th this year was 310,695 
tons, against 349,166 tons in the corresponding period of 1874. 
Reductions have been made in the freight charges for bituminous 
coal on the Pennsylvania and the Baltimore and Ohio railroads. 


THE following paragraph respecting the system of breech-loading 
is from the Scientific American; ‘‘ An expert will load and fire a 
muzzle-loading arm once every six seconds, and a good breech- 
loader once every four seconds. Henry ©. Bull, of New Orleans, 
who is one of the best marksmen in the world, has invented a new 
breech-loader, which is charged and fired with three motions, and 
which he claims can be discharged once every two seconds. 
During the late rebellion, a large proportion of the wounds, on 
both sides, were in the right arms of the combatants. This was 
due to the fact that, in the act of loading the gun, the right arm 
is lifted to work the ramrod. Those carrying breech-loaders were 
saved from such wounds, as the loading was done without liftin 
the right arm. In action, the value of a breech-loader or any kin 
of gun aes upon the rapidity with which the second shot can 
be fired after the first volley is delivered.” It may not perhaps be 
generally known, however, that when the Chassepot was first used 
in action in Italy, very many of the users were found wounded in 
the right hand by their own weap The explanation was easily 
"ae Cartridges missed fire, and the cleaning rod was used to 

orce them out at the breech, which, however, had been left un- 
opened. But immediately the cleaning rod pressed on the 
cartridge, the latter was forced back on the needle and fired. 

















MISCELLANEA, 


THE West Hazlam collieries in Derbyshire are completely inun- 
dated by an influx of water from an old colliery. 

THE Globe states that the design for a torpedo vessel is now under 
consideration in all the naval ports of France. As soon as it has 
been definitely decided on, the Minister of Marine proposes to have 
a number of such vessels built. 

THE new Alexandra Dock at Newport was formerly opened on 
Tuesday morning by the mayoress, Mrs. Evans, in the absence of 
Lady Tredegar, in the presence of tens of thousands of spectators, 
The dock was commenced in 1868, and has cost nearly half a million 
of money. i 

Tue Lords of the Admiralty have ordered the boats of the Arctic 
expedition to be fitted with Hill and Clarke’s patent disengaging 
hooks, at the express request of Captain Nares, who has had them 
in use on board the Challenger during the whole of his cruise in that 
ship. This plan for disengaging boats has, after a lengthened 
trial, been approved for adoption in her Majesty's boats. 

THE new public offices in Downing-street, according to the 
Morning Post, cannot be occupied by the employés of the various 
departments for which they are intended in consequence of an 
escape of sewer gas. The engineer of the Local Government Board 
has oon instructed to report upon this somewhat serious drawback 
to the occupation of buildings which have cost the public a very 
large sum of money. 

THE Duke of Somerset will move on Monday, the 26th, for re- 
turn of the different classes of guns now in use in the navy, stating 
the various sizes of bore and the pitch of rifling, whether of uni- 
form or of increasing spiral; stating, also, in each class of gun the 
number of rifled grooves; and return of the various ee, 
stating their weights and lengths, with the number of studs and 
the bursting charge of each hollow projectile. 

THE Blaenavon Ironworks may possibly change hands. We 
hear on reliable authority, says the /ron Trade Exchange, that 
the London and North Western Railway Company are in treaty to 
purchase this old concern, and inthe event of the company 
succeeding te this establishment, they will establish a depét and 
works after the manner of their Crewe Works at Blaenavon, to 
supply the increasing necessities of the London and North Western 
Company. 

Reak-ApmiraL W. H. Stewart, the Controller of the Navy ; 
Captain H. Boys, director of naval ordnance; Mr. Nathaniel 
Barnaby, director of naval architecture; Mr. Froude and his 
assistants, accompany the Devastation on her passage to Gibraltar, 
during which she will be subjected to a variety of trials to test her 
sea-going qualities and fighting power in a sea way. The Devas- 
tation, Captain Richards, attended by her convoy, the Hercules, 
Captain Codrington, left Spithead on Monday afternoon a little 
after five for Malta, calling at Plymouth and Gibraltar. 

THE velocity of the electric current is not the measure of the 
actual rate of communication by means of it. The time required 
by the operators in adjusting and mantpulating their instruments, 
and in transferring messages from one circuit to another, is the 
controlling element in the case. A few weeks ago, it is reported, 
a telegram was sent from New York to London and an answer 
received in thirty minutes, actual time. The distances traversed 
were :—From New York to Heart’s Content, Newfoundland, 1300 
miles ; by cable to Valencia, 2000 miles ; Valencia to London, 300 
miles. Each of the telegrams, therefore, travelled 3600 miles, and 
passed through the hands of eighteen persons. 

GREAT commotion was caused and considerable damage was done 
at Stamford at the close of the market on Friday last. Two 
powerful engines were paraded in Broad-street during the day, 
and were then safely piloted by Mr. Hattield—one of the owners 

down a steep street into High-street. Here one was halted and 
ordered to remain until Mr. Hatfield returned to conduct it, 
After waiting some time the man in charge put on steam. The 
engine rushed down the street at a rapid pace, and a terrible crash 
seemed inevitable. From some cause or other the speed was not 
slackened. The lad at the wheel tried to steer the engine round 
a corner into a narrow street with a steep descent. Luckily one of 
the wheels struck a doorstep, and so broke the gearing. As it 
was, every part of the front of a jeweller’s shop was shivered to 
splinters, and watches, timepieces, diamond rings, brooches, 
bracelets, and other articles of jewellery, were scattered in all 
directions, The damage done is very serious. 

A PUBLIC conference was held on Easter Sunday at the Amphi- 
theatre Corea by Professor Filopanti, who gave a general outline 
of the project of General Garibaldi for the sistimation of the Tiber, 
which he proposes to divert a short distance above the place where 
it is joined by the Aniene, forming a new bed to the left of the 
Monte Sacra, and crossing the valleys of the Aniene, the Maranella, 
and the Almone, and joining the old bed of the Tiber a little above 
the church of St. Paul's. The project of the port at Fiumicino of 
Mr. Wilkinson, and that of the railway to the same place by Sig. 
Semenza, he proposes should be adopted, The total cost is esti- 
mated by Professor Filopanti at eighty millions of franes, of which 
amount thirty millions will be required for forming the new bed, 
ten millions for bridges and other masonry works, sixteen millions 
for the construction of the port at Fiumicino, and fourteen millions 
for contingencies. A considerable saving might be made in the 
cost of the new bed if regiments of soldiers were employed. With 
regard to the improvement of the Agro Romano, the professor 
gave a detailed description of the general's ideas on compulsory 
expropriation of land, drainage of works, and system of cultivation 
necessary to be carried out, 

THE Alexandra will be propelled by vertical compound twin- 
screw engines, which are to indicate not less than 8000 horse-power, 
There are three cylinders to each set of engines, two low pressure 
cylinders of %in. diameter being placed on either side of the high- 
pressure cylinder, which is 70in. in diameter, with a stroke of 4ft. 
The surface condensers will have more than 14,000 solid drawn brass 
tubes, 7ft. 4in. in length, and five-eighths of aninch outside diameter; 
the water for the condensers will be driven by means of centrifugal 
pumps worked by separate engines. To ensure perfect command 
when handling, separate starting engines are provided. To give 
proper ventilation for the stokeholes, ventilating engines and fans 
are fitted, Steam will be supplied by twelve boilers, placed in two 
stokeholes forward of the engines. The boilers are proved to 1201b. 
to the square inch, but will be worked only to about 601b. The 
brass stern tubes, in connection with the screw propellers, are the 
largest and longest in the English navy. Each is cast in one piece, 
is S4ft. in length, and weighs several tons. 

AmonG the numerous diseases which are peculiar to those 
engaged in certain occupations, and which arise from the nature of 
their occupation, it is stated a particular form of paralysis to which 
telegraph clerks are said to be liable may now be reckoned. This 
disease, according to the Graphic, was lately reported by a French 
physician to the Académie des Sciences. The affection is thus 
described :—‘* An employé who had been engaged for nine years in 
a telegraph office found that he could not form clearly the letters 
U, represented by two dots and a stroke; I, represented by two 
dots; ami S, by three dots. On trying to trace the letters his 
hand became stiff and cramped. He then endeavoured to use his 
thumb alone, and this succeeded for two years, when his. thumb 
was similarly attacked, and subsequently he tried the first and 
second fingers, but in two months these were also ay oo 
Finally he had recourse to the wrist, which a so shortly became 
disabled. If he forced himself to use his hand, his whole arm and 
the side of his body trembled violently, and cerebral excitement 
ensued. This disorder is reported to be common among telegraph 


| clerks, and to arise from the constant straining of the same muscles 


in a never varying occupation. If it be true that this form of 
paralysis is general among those engaged in the telegraph service, 
arrangements might perhaps be made to vary the operations of the 
officials by transferring them occasionally from one branch of the 
business to another.” 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 





PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 53, Mohkren-strasse. 
VIENN Messrs. GEROLD and Co., Booksellers. 





LEIPSI‘".\—A. Twiermever, Bookseller. 
NEW YORK.—Witimer and Rocers, 47, Nassau-street. 





PUBLISHER’S NOTICE. 

*.* In our impression for April 2nd we published a working 
drawing of the new Sculcoates Bridge, Kingston-upon-Hull. We 
complete our illustrations of this bridge by a working drawing 
which we publish this week, giving a half-cross section through 
the pivot and turntable of the swing. Each number, as issued by 
the Publisher, should contain this Supplement, and subscribers 
are requested to notify the fact should théy not receive it. 








TO CORRESPONDENTS. 


*,° We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we Jind it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope leyibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions, 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

Mariner.—The cost of enlarging the tunnel as you propose would be fatal to 
the scheme. 

A. T. (Doctor’s-commons. )—Moxt makers of mill bands will supply you with 
gut bands, Consult our advertising columns, 

G.—We have the matter in hand, and hope to supply the illustrations you 
wish to see ina very short time. 

C. Z.—There are about jifty patent blowers in the market. 
what you want in our advertising columns ? 

J. N. (Manchester). — We have examined the circular which you enclose, and 
beq to be excused from expressing any opinion as to the points you raise in 
connection with it. Apply to a respectable patent agent. 

 T.—To ventilate the Channel tunnel a very large volume of air at low 
pressure will be required, not, as you appear to think, a small volume at 
high pressure. The locomotive you propose appears to include an impossible 
arranyement—perpetual motion in disguise, 

A. 8. (Leeds. )—The valve would, no doubt, answer very well for small engines, 
but for large engines it is unsuitable, as it would be alinost iinpossible to 
get a port suficiently large, and springs would be inapplicable on a large 
scale, 

M. P.—On many points we agree with the arguments contained in your letter, 
which is, however, too long for insertion. We have grace doubts, however, 
of the wisdom of working wen without capital taking out patents, excepr 
under peculiar conditions. 

T. G.—The failure of the engines of the Circassian is no argument against the 
use of non-compound engines. The Circassian was an eniinently economical 
ship, the consumption of fuel being quite as low as that with the best com- 
pound engines, The insurmountable dipicully with her Corliss engines lay, 
in some unexplained way, in getting the cranks to turn the bottouw centres, and 
in providing for compression at the bottom end of the stroke. 

J. anp W. C. (Cromwell-street).—We conjsess we fail to understand your 
letter. Is there a want of gas in the bottles when corked, or is it that when 
you bottle quickly you do not get gas enoughin? You must be wore er- 
plicit. As far as your present letter goes it simply shows that while you 
can get a pressure of 140 1b. of air after three minutes’ pumping, the same 
pressure is reached with gas only after sive and a-half minutes’ pumping. 
Is this the whole trouble ? 

INQUIRER.—Set the boilers as shown in your sketch, opening freely into a 
common dome. They will work as one boiler, and there will be the same 
pressure in all, and each will supply a quantity of steam of that pressure in 
proportion to the rate at which coal is burned on its grate. It will be neces- 
sary, however, to have a separate feed pipe and check valve to each boiler to 

secure an equal distribution of water. 

W. Y. B.— The mechanical or constructive difficulties of your scheme might be 
easily overcome, but the waste of power expended in keeping so large a body 
of water in motion at forty miles an hour would be fatal to the plan. For 
instance, the jirst mile of water pumped in would subsequently have to be 
carried nineteen miles without doing any work. It would be impossible, 
however, to obtain the requisite speed. 

Franco-Be.oian.—Your letter is but one of a number which we have ve- 
ceived asking why no report of the proceedings of thé Institution of Mechani- 
cal Engineers appears in our columns. These letters we must respectfully 
decline to Mnsert. The Institution is at present governed by gentlemen who 
have decided that such publicity as the scientisic press would give to the pro- 
ceedings would be inimical to the interests of the body which they represent, 
and we see no reason why we should directly or indirectly drag the 
Jastitution of Mechanical Bagineers before the world against the wishes of its 
representatives, We have already expressed ourselves Sully onthis matter in 
our impression for November 6th, 1874, and it may be worth while to repro- 
duce here the concluding sentences of an article, to which we beg to reser 
* Franco-Belgian”:—“If any body of engineers arrive at the conclusion 
that it is a good thing to work in comparative secrecy, it is not Jor us to 
Jorce them into the light of day. If the members of the Institution of 
Mechanical Engineers have determined that the reports of their proceedings 
which may bemade public shall be consined to very imperfect abstracts of the 
papers read, we can do little more than accept that conclusion as jsinal, 
express our regret at the adoption of a policy which, we know, will be Found 
prejudicial in the long run to the best interests of the Institution, and per- 
mit them, as far as we are concerned, to rest in the absolute oblivion which 
they appear to desire.” ——- 


Can you not find 


SPIRAL SPRINGS. 
(To the Editor of The Engineer. 

Sir,—Would any of your correspondents kindly tell me where I can 
get, or how I can make, brass spiral springs, which will retain their 
elasticity as well as stecl ones ? A. B.C. 

Dundee, April 12th. 





OUGREE TIRES. 
(To the Editor of The Engineer.) 

Sir,—In reply to “R. B. B.,” I beg to state that the tires marked 
“Ougrée” are made by the Société Anonyme de la Fabrique de Fer 
d’Ougrée, near Litge. Kart BeroMan. 

Dortmund, April 9th. 
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MEETINGS NEXT WEEE. 

IsstituTiION oF Civit Exotneers.—Tuesday, April 20th, at 8 p m.: 
Renewed discussion on ‘The Manufacture of Steel,” by Mr. William 
Hackney, B.Sc., A.I.C.E.; and ‘‘On Bessemer Steel Rails,” by Mr. Josiah 
Timmis Smith, M.1.C.E. 

Tue Mereorowocicat Sociery.—Wednesday, 2ist instant, at 7 p.m. ; 
“Notes on Sea Temperature Observations on the Coasts of the British 
Islands,” by Robert H. Scott, F.R.S. ‘On Certain Small Oscillations of 
the Barometer,” by the Hon. Ralph Abercromby, F.M.S. “ Errors of Low 
Range Thermometers,” by Francis Pastorelli, F.M.S. “‘ Exhibition of 
Wild’s Pressure Anemometer,” by R. H. Scott, F.R.S. “‘ Exhibition ofa 
New Barograph,” by Mons. Louis Redier. 





DEATHS. 

On the 6th inst., at Dawley, Shropshire, suddenly, Marcus W. T. 
Scorr, Mining Engincer, 4,Westminster-chambers, and of 5, Bessborough- 
gardens. 

On the 8th inst., at Cushendall, County Antrim, suddenly, Mr. Jous 
Epwarp Makon Risuton, C.E., only son of the late Mr. Edward Rishton, 
of Elswick Lodge, Lancashire, in his 58th year. 

On the 8th inst., at Plymouth, Mr. Georce James Hervey Guiyy, C.E., 
Punjab Northern (State) Railway, aged 45. 
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GUNS AND SHIPS. 

Ir is to be regretted that Captain Price’s questions 
regarding ordnance did not assume a more practical form. 
What the gallant member's queries actually were we stated 
in our last impression. Had he dealt with the relative 
penetrating powers of guns and ships—had he, in a word, 
asked whether the Government proposed to build any more 
armour-plated ships until the value of armour as a means 
of defence had been reinvestigated, he would have dealt 
with a subject of the utmost importance, and one deserving 
the most careful attention of Parliament. The progress 
recently made in the construction of heavy guns has been 
exceedingly rapid. We know that an 81l-ton gun can be 
constructed, and no sooner was the announcement placed 
before the world that such a gun was in progress at Wool- 
wich, than Sir W. Armstrong, availing himself of all the 
resources of Elswick, undertook the construction of a still 
heavier piece of ordnance, namely a 100-ton gun. This, 
which, if successful, will be the most powerful weapon ever 
constructed, will be a muzzle loader 17in. bore. It is not be- 
lieved at Woolwich to be impossible to construct a gun of 180 
tons, and it cannot be doubted that guns of almostany weight 
can be sent to sea, and aimed and fired. The moment that 
an 81-ton gun is fairly afloat in a ship built to carry it and 
use it, the fate of sea-going armour-clad vessels of the pre- 
sent type is sealed. There should be no mincing this 
matter. The facts must be accepted, however disagreeable 
they may be. If we can build heavy guns, so can Prussia, 
Russia, or France; and our ships might at any time be 
called upon to cope with an enemy carrying guns deserv- 
ing the title of the heaviest in the world. It is known 
that even at this moment we possess guns which at 1200 
yards range can send a shell through I4in. of solid iron 
plate well backed. The 81-ton gun will deal yet more 
easily with 20in. of armour, and it has yet to be proved 
that it is possible to build a ship of any reasonable dimen- 
sions which can carry 20in. of armour all over. The 
Alexandra is armoured but with a 12in. belt, and Gin. and 
8in. plates on her batteries; the Devastion has only 12in. 
plates, and the Fury will only be partially protected 


with 20in. plates. If the guns have not already 
beaten the ships, the day is not distant when 


the victory will be complete, and the gravity of the 
issues involved it is impossible to over-estimate. Eng- 
land’s power in the scale of nations floats or sinks with her 
ships of war. On her fleets she depends for safety. To 
her an efficient navy means all that a nation can value; and 
without it, if she does not become the prey of an invader, 
or the victim of a bully, she will have to be grateful to the 
clemency of a foe. In writing this we repeat no hack- 
neyed sentiment, in no other words can we so concisely 
express the opinions of the leading authorities on the rela- 
tive powers of European nations; and only those will dis- 
pute the proposition who attach an exaggerated importance 
to the value of our army and the auxiliary forces of the 
country. Indeed, statesmen and politicians, however much 
they may have disputed about matters of detail, have always 
been unanimous in their acceptance of the broad principle 
that England’s navy ought to be the most powerful afloat; 
and money spent on war ships has seldom been grudged by 
the most rigid economists. Upto this moment it cannot be 
doubted that many of our shipsof war, if not the best that can 
be made, are stronger and better armed than those of other 
nations; and it may chance that for a few years to come 
such vessels as the Alexandra and the Devastation, repre- 
senting as they do two different types, will maintain our 
reputation. But the fact remains that the progress made 
in the construction of s is out of all proportion with 
the progress made in the construction of ships, and there 
is no resisting the lamentable conclusion that at no distant 
day the Hercules or the Shah will be as obsolete and as 





265 





useless as the Minotaur or the Warrior are at this moment. 
The Hercules would prove a floating coffin for her crew, if 
attacked by an 81-ton gun, which at short range would send 
shells right through her. As for our older ships, their armour 
would only afford a convenient point dappui on which to 
explode shells. On these points there should be no mistake. 
In fact, it is certain that guns would be brought to bear 
— our existing ships, if we were engaged in a war, 
which these ships could not resist; and it would not be 
more imprudent to continue building ships clothed with 
4hin. of armour than it is to go on building vessels pro- 
tected with 12in. plates. In one word, the march of 
improvement in the construction of guns, commenced and 
carried on by Colonel Campbell, Mr. Fraser, and the gun- 
factories at Woolwich, has completely distanced the pro- 
gress made by Mr. Reed, Mr. Barnaby, and the Admiralty; 
and the worst or the best of the matter is that there appears 
to be no limit to the od of the gun, while a cubic foot 
of salt water displaced still represents little more than 63 !b. 
avoirdupois. We should need a sea of mercury on which 
to float the ships we must build if we could keep out shell 
by the brute resistance of iron plates. 

Is the problem of building ships which can repel shells, 
or defy them, to be regarded as insoluble? Is it possible 
that the gun must always possess powers of penetration 
which no ship can resist, or regard without fear? To say 
this would be to assert too much. By an enormous outlay 
of money, and the sacrifice of many inestimable advantages, 
it would be possible to construct a ship carrying as much 
as 3ft. of armour; but having got such a ship we should 
probably have gained little. If the Minotaur were hauled 
over land to Birmingham and there placed in a floating- 
dock, she would be perfectly safe and perfectly useless ; and 
it would not, in much the same sense, be difficult to 
construct a ship which, while she could not be sunk by 
a foe, would prove so unwieldy as to be valueless for 
all warlike evolutions. For this reason among others, it is 
doubtful if we should endeavour to keep out shell by merely 
augmenting the thickness of armour; and many competent 
authorities assert that it would be better to give up all 
plating, and trust to excessive speed and great weight of 
guns for protection, rather than place reliance on a large 
and after all useless burthen of iron plating. It is indis- 
putable that much may be urged in this direction ; and 
if the choice lies between thin armour and none at all, then 
let us have none at all. But situations will arise in which 
speed and heavy metal will alone prove worthless. If 
an enemy’s fleet were forcing its way up the Thames or 
the Mersey, ships fighting at long range could not repel the 
intruders; if they approached the foe they would be sunk 
without trouble. We must have heavily-armoured ships, 
which can lie alongside any possible foe; ships which will 
serve, too, both forcoast defence and for work in the Channel, 
the German Ocean, or the Bay of Biscay, and their draught 
of water must be reasonable, if not moderate. The Devas- 
tation may be taken to represent this type of ship to some 
extent ; but the Devastation closely approaches the limits 
dictating the conditions of utility of a coast-defence man- 
of-war, and the 81l-ton gun would laugh at her armour. 
The subject is involved with grave dithculties, and which- 
ever way we turn we encounter doubt and uncertainty. It 
may be accepted, however, as proved that we must have 
heavily-armed ships able to carry and fight 81-ton guns in 
very rough water, if not in mid-ocean; and however imper- 
fect our navy may be in other respects, so long as we 
yossess such ships as these the crowning catastrophe will 
“ averted. Our shores will not, because they cannot, be 
invaded. 

To the possibility of constructing such ships we would 
direct the attention of Parliament. We happen to know 
that at this moment naval architects have arrived at no 
definite conclusions on the subject. An 8l-ton gun is 
rapidly progressing towards completion, The plant at 
Woolwich has been expressly designed for the production 
of more guns of this nature; a pier and crane are in course 
of construction to enable such weapons to be shipped, but 
up to this moment no design for a vessel to carry 81-ton 
guns has been proposed, and no one knows how to armour 
or otherwise protect a ship to be attacked by these enor- 
mous weapons. Naval architects have apparently stood 
aghast at the magnitude of the forces with which they are 
called upon to deal; or have regarded the possibility of con- 
structing the gun with doubt or absolute incredulity. But 
the country is spending a great deal of money on a new 
weapon with some definite object in view, and what that 
object is the nation ought to know. Any member who 
will stand up in the House and ask what we are going to 
do with the 81-ton gun when we have got it; whether the 
Admiralty suppose that they can or cannot build a ship 
able to float and use the weapon; and whether the Govern- 
ment contemplate the necessity of building ships which 
may be attacked by 81-ton guns with comparative impu- 
nity? will do excellent service; for, however unsatisfactory 
the replies received may be, attention will be directed 
to the subject, and good will no doubt result. We com- 
mend the matter to the attention of Captain Price as one 
beside which breech-loading questions sink into total insig- 
nificance. 

We have stated that grave objections exist to the adop- 
tion of huge armour-plates intended to keep out shells 
by brute force; but we do not therefore reject armour, 
On the contrary, we believe that the solution of the 
problem of constructing practically irresistible armour 
is comparatively simple. Shells alone are to be feared. 
Shot possess few terrors for the modern sailor, and it 
would be easy to show that the mischief which would 
be done between decks by the passage of a single 
1000 1b. shot right through a ship would be much less than 
that inflicted by ten projectiles each weighing 100 Ib. 
Now, it is well known that shells must be made of tough 
strong metal if they are to find their way through plates, 
and that whether fired with a time or percussion fuse, or 
without a fuse of any kind, they are certain to explode the 
moment they strike even a 5in, plate. If a thousand- 
pounder sheil exploded three feet from the side of a shi 





plated with Gin. of armour, not a fragment of the shell 
would ever get through, In this fact lies the true solution 
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of the armour-plating difficulty. We have repeatedly 
pointed out that if an air space be left between two plates, 
the first will explode a shell and the second plate will never 
he penetrated. The shell once broken cannot get through. 
The only point at issue is the distance which must inter- 
vene between the plates, and the minimum thickness 
which will suffice for a given nature of shell. The space 
between the plates must of course be left open. There 
must be no backing of any kind or filling in between them, 
as that would confine the force of the explosion, instead of 
letting it waste itself upwards and een. Without 
entering into details, we may say that in adopting this 
system, ships would carry two thicknesses of, suppose, 3in. 
and 6in. armour, the first on the outer skin of the ship, 
possibly LOft. from the second, or battery walls proper. In 
ordinary service the space between the two walls could be 
utilised as cabins, &e. On going into action the entire 
crew would withdraw from this space, which might be 
freely ravaged by shells, without serious mischief being 
done to the ship proper. We have never yet heard the 
accuracy of the theory that an air ‘space between plates 
would keep out shells disputed, and yet, although thousands 
of pounds have been spent on targets of all kinds except 
this, the authorities will not carry out an inexpensive trial 
simply to settle the actual value of double plates used in 
the way of which we speak. Here is another subject worth 
the attention of Parliament. There is no patent, no private 
interest of any kind to be gained or advanced by the test 
of a scheme which we urge for adoption simply on public 
grounds, as being simple, rational, perfect in theory, and 
needing nothing but the proofs afforded by direct experi- 
ment to demonstrate its failure, or convince the world that 
there is something yet to be learned about the action of 
explosive projectiles. Whether the experiment succeeds or 
fails, much instruction would, at all events, be acquired at 
a very trifling expense, and this is worth thinking about. 


STRENGTHENED GLASS, 

M. Francois pE LA Bastiz, a French engineer, has 
succeeded in doing that which has for centuries been 
deemed impossible. He has devised a process by which 
glass may be—to use a very inexact form of expression— 
toughened. The results to be accomplished by this process 
cannot fail to exert a very important influence on the glass 
trade of the world; and will probably enormously extend 
the range of utility of the substance as a constructive 
material, But apart from what we may term the com- 
mercial aspect of the process, it presents another for con- 
sideration deserving the best attention of men of pure 
science, some, if not all, the phenomena presented by glass 
which has been submitted to M. de la Bastie’s process 
being among the most curious known to exist in connection 
with solids. The process is, in one sense, exceedingly 
simple. [t consists in heating the glass ina suitable furnace 
toa definiteand rather high temperature, and then quenching 
the hot glass in a bath consisting of a peculiar mixture of 
oils and certain tarry substances, the bath being also 
heated to a definite and exalted temperature. The effect 
of the process on the material is not to toughen it, but to 
increase its power of resisting fracture on impact. The 
glass does not become in any sense malleable; it cannot be 
bent. It would not be correct to say that it is rendered 
less brittle than it was before, but a quality of resistance 
is conferred on it which no glass untreated by the Bastie 
process possesses. Thus, a thin glass plate may be thrown 
from one end of a large room to the other without being 
broken; or it may be dropped from a height, or struck 
sharply with «a hammer, without being destroyed. For 
example, in one experiment a piece of plate glass Gin. square 
set loosely in a wooden frame like a schoolboy’s slate, and 
supported by the frame at a height of five or six inches 
from the ground, was easily broken by allowing a 2 oz. 
brass weight to fall on it from a height of two feet. A 
piece of strengthened glass of the same dimensions, 
except that it was a little thinner, did not break 
until a weight of half a pound was allowed to fall 
on it from a height of six feet. With a less drop the 
weight rebounded from the glass as from a piece of wood 
or iron. So far the facts are remarkable enough, but there 
is more to come. We are all acquainted with the character 
of the fracture of ordinary glass, but glass treated by the 
Bastie process breaks as, perhaps, no other material 
ever broke before. Its whole molecular organisa- 
tion goes to ruin when a fracture takes place. Not only 
does the glass break, it goes to atoms; not a fragment 
remains much larger than half a pea, and an examination 
of any single fragment will show that it is fissured and 
flawed in every direction, but almost invariably in straight 
lines, and by rubbing a morsel thus fissured between the 
finger and thumb it can be reduced nearly to powder. It 
is very difficult to break the strengthened glass, but when 
fracture does commence it extends throughout the mass, 
nearly approaching the point of complete disintegration. 

What must be the molecular condition of the glass after 
it has undergone M. de la Bastie’s treatment? Here is a 
problem of extreme interest for the natural philosopher. 
In attempting to solve it, all the —_ of the process and 
their effects must be carefully considered. An apparent 
analogy will be seen to exist between the process and that 
of tempering steel in oil. To this moment no perfectly 
satisfactory explanation has been given of the important 
results brought about by immersing hot steel in an olea- 
ginous hath; and the effect of similar treatment on glass 
will not help to solve the mystery. By quenching hot steel 
in oil the elasticity of the metal is enormously increased. 
In a word, it is really made tougher, and more able to resist 
bending and rending strains without fracture. Its elastic 
limit is augmented, and this result is believed to be 
brought about by the delay which takes place in the opera- 
tion of cooling the metal, as the result of the comparatively 
slow powers of absorbing heat manifested by oil. It is 
held that, in some unexplained way, the molecules of the 
metal arrange themselves harmoniously, and that internal 
contentions among them are obliterated by the oil bath. 
But the effect produced by an oil bath on hot glass is 
not at all similar in kind. The only feature in common 
with oil-toughened steel by oil-toughened 





glass is that they both possess abnormal powers of resist- 
ing the initial effort of a disruptive force ; but, whereas 
the powers of the steel to resist are augmented for every 
period and influence of the destroving force, those of glass 
vanish completely on the first failure in the cohesion of 
the material. In a word, while steel is not only 
strengthened but toughened, glass is strengthened it is 
true, but it is at the same time rendered much more 
brittle than it was before treatment. Again, it is practi- 
cally impossible to go wrong with steel, that is to say, 
although the precise result we desire cannot be obtained 
unless precautions are used to heat the steel to a suitable 
temperature, no matter what the temperature so long as it is 
nearly right within 700 deg. or 800 deg., the effect of 
cooling in oil is to toughen the metal. But this is far 
from being the case with glass, and the process of M. de la 
Bastie appears to be one of extreme delicacy. The 
glass must be at a fixed temperature, the bath at a fixed 
temperature, and so must be the air of ‘the room in 
which the process is carried out. If these conditions 
are not complied with, then the required result is not 
obtained. It has been suggested that the glass is in much 
the same condition as in the well-known Prince Rupert’s 
drops, which fly into fragments if scratched. But we 
dissent from this view. There is no flying into fragments 
of toughened glass when it is ume In the Prince 
Rupert drop we have an outer envelope of glass contacted 
suddenly on an interior portion, and the outside is there- 
fore in tension, and gives way when nicked or scratched, 
just in the same way that a boiler-plate will tear if a small 
crack is caused by improperly punching a rivet hole. No 
such condition appears to exist in M. de la Bastie’s glass. 
But we are presented with the remarkable fact that while 
the molecules are no doubt in a high state of tension, 
and anxiously desirous of assuming other relations 
towards each other than those brought about in the oil 
bath, the cohesion of the material is enormously aug- 
mented. 

It may be said with truth that we really know little or 
nothing of the internal life of matter, and M. de la Bastie’s 
process rather tends to obscure our — theories than 
to elucidate them. How a material can bya given method 
of treatment be rendered at once stronger and weaker 
than it was before, is a curious puzzle. We have the 
molecules of the tempered glass at once adhering to each 
other with more energy than ever, and yet so desirous of 
separating, that the first movement of a molecule beyond 
a given range upsets the whole internal constitution of the 
mass, and the molecules literally fall asunder. Until more 
information is forthcoming as to the precise influence of 
certain conditions in carrying out the process, it will be 
useless to speculate deeply on the nature of the phenomena 
we have described. We believe that an elaborate series of 
experiments on the properties uf strengthened glass is now 
being conducted by Mr. David Kircaldy, which will no 
doubt supply the information, without whidh no approach 
to a satisfactory theory can be propounded. We have said 
enough to show that the subject is one of great scientific 
interest, and we must wait the course of events before 
expressing any more definite opinions regarding it. 





COMPOUND MARINE ENGINES OF THE JULO 
DENEZ AND ALMEIDA GARRETT. 

WE publish this week at page 264 the first of a series of illus- 
trations of the engines of the Julo Denez and Almeida Carrett, 
which present some features of novelty worth notice. The ships 
were contracted for through Messrs. W. G. Maclaren and Co. of 
Glasgow, and built by Messrs, Swan and Co., Dumbarton. The 
engines were designed by, and constructed under the superintend- 
ence of, Mr. N. G. Petersen, of the Clyde Foundry, Greenock. 

The ships are the property of a firm in Oporto, and ply 
between that port and Rio de Janeiro, They are sister vessels, 
235ft. long, 29ft. 6in. beam, and 23ft. Gin. deep, with a gross 
tonnage of 1101 tons, at a mean draught of 15ft. 74in. The dis- 
placement is nearly 1800 tons. They are full brig rigged. 

The engines drive a screw of steel with four movable blades, the 
pitch of which can be slightly altered; but at the time of trial 
it was 19ft. The diameter of the screw is 15ft. 

The engines are of 135-horse power nominal, the cylinders 
being respectively 32in. and 55in. diameter, the stroke being 
2ft. Yin. They are jacketed all over, covers and all, steam being 
supplied by a distinct pipe direct from the boiler. The details 
of the valve gear, &c., we shall describe in our next impression. 
The cranks are set at right angles, and the high-pressure cylinder 
is surrounded by a steam receiver fitted with a safety valve 
loaded to 20 1b., so as to obviate any risk of high-pressure steam 
getting into the low-pressure cylinder. 

We reserve further description for the present. On their trial 
trip, with a displacement of 1800 tons, the ship made 104 knots, 
the consumption of coal being at the rate of between ten and eleven 
tons in twenty-four hours—very good work considering the 
comparatively small size of the engines and the dimensions of the 
ship. 








BOULTON’S SEMI-PORTABLE ENGINE, 

At page 261 we illustrate a semi-portable engine, and a loco- 
motive boiler, designed and constructed by Mr. Isaac W. Boulton, 
of Ashton-under-Lyne, which present some features worth 
attention. 

The general character of the semi-portable engine will be 
readily understood from our engraving. The cylinders are 12in. 
diameter, and 24in. stroke, so that if we allow ten circular 
inches of piston to represent a nominal horse-power, according 
to the rule of the Royal Agricultural Society for single cylinder 
engines, this which we illustrate would be about 28-H.P. The 
general design of the engine is simple, the parts are well 
arranged, and we understand that a number of the engines which 
have been in use for some time give much satisfaction. 

The most important part about the machine is the boiler, 
which is constructed under Mr. Boulton’s patents. Many of 
these boilers are in use for mineral locomotives, and we illustrate 
one in detail which is larger than that of the semi-portable 
engine, supplying as it does a pair of 14in. cylinders 22in. stroke. 
The principle of construction is the same in both cases. 

It will be seen that Mr. Boulton dispenses altogether with a 
fire-box of the usual locomotive type. The external shell of the 
boiler is cylindrical throughout, itt. 3in. diameter outside at the 

part, and 12ft. 11jin. long. It is traversed from end to 
by an internal flue tube 9in. diameter, in one end of 
which is fixed the grate. The remainder of the flue is occu- 





pied by a large number of water-tubes 14in. diameter, and 
spaced about jin. apart, disposed as shown in the cross 
section. Round and among these tubes the heated pro- 
ducts of combustion play, and the water rising rapidly 
through them keeps them free from deposit. There is every 
reason to believe that this arrangement of the tubes must 
prove extremely efficient, because the products of combustion 
must be thoroughly broken up and brought in contact with the 
metal. It might be feared that the small spaces between the 
tubes would soot up; but Mr. Boulton informs us that he has 
met with no difficulty whatever from this cause, all the soot 
burning off when the fire is bright, or being swept through to 
the smoke-box by the draught. The entire flue can be withdrawn 
if necessary from the outer shell, for cleaning or repairs, with 
very little trouble. The details of construction are so fully set 
forth in our drawings, that we think they will be quite intelli- 
gible to our readers without further description. 








THE AMENDED PATENT BILL. 

In continuation of our former articles (see pp. 135, 191 of our 
current volume), we give below the text of the material amend- 
ments introduced into the bill when it was reported. As our 
readers may remember, the arrangement of the clauses was 
slightly varied in the bill as amended in committee, but we have 
indicated the numbers of the clauses in the original bill by 
placing them in parentheses. Where no second number is given 
the numbering of the clauses in both bills is the same. 

Clause 8.—The last paragraph now stands—‘ Any person 
having an interest in opposing the grant may within the pre- 
scribed time file notice of opposition with particulars of his objec- 
tions, and every person so filing a notice of opposition is in this 
Act referred to as an opponent.” 

Clause 11.—Sub-paragraph (c), which is very important, as it 
relates to the duties of the examiners, has been modified as fol- 
lows :—‘‘ Whether the invention appears open to the objection on 
the ground of want of novelty as far as can be ascertained by 
such examination as prescribed of former specifications and other 
documents and publications in the Patent-office.” 

Clause 20 (19).—A new sub-paragraph has been inserted in 
place of sub-paragraph (1), which is cancelled. It runs thus :- 
“Tf at the time of the application there is not a foreign patent 
for the invention in force, a patent shall not be granted unless the 
applicant declares himself to be the first and true inventor, or 
declares and shows himself, as presented, to be entitled in law, 
by assignment or otherwise, to all rights in respect of the inven- 
tion of the first and true inventor ; and no patent shall be granted 
in respect of a communication from abroad.” The 5th sub-para- 
graph which required the endorsement on the warrant of every 
foreign patent existing at the time of the grant has been struck 
out, and the following words have been inserted at the end of the 
clause :—“ The provisions of this section relating to a foreign 
patent shall extend and apply to a colonial patent (that is, a 
patent granted in any part of her Majesty’s dominions out of the 
United Kingdom.)” 

Clause 34 is modified by the insertion of the words printed in 
italics :—“ But the officers or commissioners administering any 
department of the service of the Crown may, by themselves, 
their agents, contractors, or others, at any time after the applica- 
tion, use the invention for the service of the Crown, on terms to 
be before or after the use thereof, agreed on, with the approval of 
the Treasury, between those officers or commissioners and the 
patentee, or, in default of such agreement, settled by the Trea- 
sury, and the use and publication of the invention under this see- 
tion during the period of provisional protection shall not prejudice 
the grant of a patent for the invention.” 

A new clause is inserted after clause 34 :—“ Where the law 
officer hears an opponent, he may, if he thinks fit, direct by and 
to whom the costs of the hearing and proceedings connected 
therewith, or any part thereof, shall be paid, and how the 
amount thereof shall be ascertained. If any costs so directed to 
be paid are not paid within four days after service of notice of 
the amount thereof so ascertained on the party liable to pay the 
same, the law officer may make an order under his hand for 
payment thereof, and his order may be made a rule of the High 
Court.” 

Clause 43.—A new sub-paragraph is added, empowering the 
Lord Chancellor, with the concurrence of the Master of the 
Rolls, to make general orders relating “to the form, and times, 
and mode of proceeding in respect of matters brought before the 
law officer.” 

Clause 48.—The sub-paragraph permitting the commissioners 
“to allow an applicant or patentee to have not exceeding twenty- 
five printed copies of any specification or amendment filed by 
him without payment” is omitted. 

Clause 50 is enlarged, and now stands thus :—“ All powers of 
the commissioners may be exercised by any three or more of 
them, save that the Lord Chancellor or the Master of the Rolls 
shall concur in the appointment or removal of any clerk or officer 
appointed or removed by the commissioners, and in the making 
of general rules made by the commissioners, and in the annual 
report of the commissioners.” 

A new clause to the following effect is inserted after clause 
52 :—* An order of the law officer for payment of costs may be 
recorded in the books of Council and Session in Scotland to the 
effect that execution may pass thereupon in common form.” 

Clause 60 is modified by the insertion of the words printed in 
italics—“ It shall be lawful for her Majesty the Queen, her heirs, 
or successors, by warrant under the Royal Sign Manual, to direct 
any specification to be cancelled before the sealing of the patent, 
and thereupon the provisional protection shall cease.” 

The other alterations are merely verbal, or are of little import- 
ance. We may, however, remark that in the clauses relating to 
procedure, wherever the word “action” occurs, the words “in 
the High Court” have been inserted in almost every case. 

The bill has been read the third time and passed by the House 
of Lords. 








THE CHANNEL TUNNEL.—The Gazette notifies the appointment 
of the English members of the _ commission with France on 
the scheme of a submarine tunnel under the Channel. The com- 
missioners are Mr. C, M. Kennedy, Captain Tyler, R.E., and Mr. 
Horace Watson. 

THE IRONCLAD INDEPENDENZIA.—This Brazilian ironclad, whose 
mishap on the launching ways at Cubitt Town excited so much 

ublic interest, remains in her Majesty’s dockyard at Woolwich, 
But nothing whatever is being done to her, nor has anything been 
done for a month past. About 100ft. of her iron plates have been 
removed, and she can be seen through from deck to keel as she lies 
shored up in the dry dock, and very little apparent progress has 
been e in her completion between decks. A joint survey has 
been made of the ship by the Admiralty surveyors and the repre- 
sentatives of the Brazilian Government, and it is said that the 
injuries she has sustained are more serious than at first represented. 
ae from Lloyd’s have been on board this week, presumably in 
reference to the insurance, but great caution is exercised in pre- 
venting any but authorised persons from ce age | or ascertain- 
ing the condition of the ship. She remains in the dockyard at a 
daily charge upon her builders, —Manchester Examiner. 
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REPORT ON THE UTILISATION OF PEAT AND 
PEAT LANDS. 
By Mr. F. A. Pacet, C.E. 
‘ (Continued from page 226.) 
V.—THE CARBONISATION OR CHARRING OF PEAT. 
Lottmann’s Peat-charring Kiln.—In the part of the main building 
termed the Kohlenhof were to be seen some very fine specimens of 
_ and peat charcoal, ‘forming a tall pyramidal trophy, sent by 
err Lottmann, of Chlumetz, in Bohemia. At that place numer- 
ous experiments were made about 1840 to produce charred peat, in 
heaps as with wood,in tall furnaces with movable tops, in a covered 
furnace, a central tube, in retorts and other plans. These attempts 
were not completely successful from different causes, such as small 
ield, inequality of product, undue fuel consumption, Xc. In 1860, 
ferr Lottmann succeeded with his peat-charring kiln, shown in the 
engravings at pages 40, 41. It consists of a brick oven witha 
vaulted top, provided at its base witha central canal for the fire 
gases from one central grate in front, and with an inner casing 
heated from two other grates. This conduit is broken by a pair of 
cast iron U-pipes, rising up into the mass of peat in the oven, and 
up and down which the fire gases pass on their way to the chimney. 
On its brick foundation a are formed the firing conduit d, and the 
ashpits for the pair of fire grates b, . The firing conduit d is 
divided atv, v7, by thin brick partitions, and is covered at p, p, p, Pp, 
with a cast iron socket, in order to receive the pipes 0, 0, 0, 0, formed 
with knee joints aty,g. Through this canal and the connected 
pipes the fire-gases are conveyed from the fire ¢ to the chimney 
through the middle of the kiln and the peat it contains. The plate 
7 is used for clearing out the ashes in case any should be left be- 
hind. From the foundation the body of the kiln is carried up in 
an elliptical shape. An inner covering is built up of unburnt fire- 
bricks in such wise that it forms a united whole, resting on outer 
casing by means of burnt fire-bricks set at short distances x, n, « 
apart. The two casings unite above, and run together into the 
vault, in which there isan opening for supplying the peat to the 
front, and two openings ¢, t, for feeding in peat while the kiln is 
being worked. Between the inner and outer casing are the two 
other fireplaces (,i,the fire gases from which, surrounding the inner 
casing, proceed to the chimney, being regulated by three dampers. 
In order to ,etain some of the products of distillation, there are 
two bent pipes on each side of the arch; they both open into a 
vessel, within which tar water and peat tar are deposited. In front 
a cast iron framing / is built in, with a cover for carrying in the 
peat and withdrawing the charcoal; the window-like spaces a, a, 
in the brickwork are opened after the charge is done, in order to 
cool down the inner casing; but must be bricked up during the 
firing. 
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The peat must be charged in as close as possible. After some 
hours the moisture issues from the pipes w, w, into the vessel ; 
later on, as the temperature rises, the tarry vapours make their 
exit. ‘Twice or three times during the charge additional supplies 





CROSS 














f 4 4 Ss GIMETRES 





























of raw peat have to be filled in through the openings ¢, 4 At this 
stage, quite peat, lessened in weight by about 20 per cent., is 
contained in the kiln. The charge leas from 50 to 60 hours. 





——— portion of moisture in the peat being charred and 
contain in the waske peat burnt on the thoes grates Each kiln 


1s charged on a Tuesday, is ready on Thursday, and is left to cool 
till Monday, when the charge is drawn. Each kiln contains about 
20 cubic metres of raw peat, five have to be filled in after the first 
charging. About one-half of its contents, the amount of waste 
pieces of peat, are used in firing, and from eight to nine cubic metres 
of charcoal are drawn. The cost of winning and charring the peat, 
besides the maintenance of the kilns, inclusive of management, 
amounts at Josefsthal to 2 florins 85 kreuzers Austrian currency per 
cubic metre of peat charcoal. Fifteen of these kilns have been regu- 
larly at work since 1860 at Josefsthal. Herr Lottmann intends to 
further improve his kilns by applying inclined or stair grates 
(Treppenriste) for heating them, in order to be enabled to use up 
the smallest waste pieces of peat; and secondly, to conduct back 
into the fireplaces some of the escaping gases during the carboni- 
sation stage, so as to further save fuel. 

Herr Kalus has informed us that the coking or charring of peat 
is conducted at Benedicthiitte by mixing it with a portion of wood, 
and burning it in heaps as with charcoal. The resulting peat-charcoal 
is found to be better than wood charcoal for smiths’ fires and in the 
manufacture of glass. 

With the special end in view of obtaining charcoal, the French 
processes of MM. Bocquet and Bénard are being carried out in their 
main features in Austria. The pressing question of the day there 
is not so much to utilise peat in dwelling houses,—for wood is still 
abundant enough to be used in the economical porcelain stoves of 
the country—nor for the locomotive, as most lines have more or 
less easy access to lignite and other coal—nor for puddling and 
working iron, as that is done by different forms of gas reverberatory 
furnaces using peat, —but rather to entirely replace wood charcoal 
in blast furnaces for smelting iron. Mainly with this purpose in 
view there has been formed a large company now working in 
Carinthia, under the title of the Franco-Austrian Peat Company, 
of which Herr Joseph Edler von Rosthorn is the engineer and 
working partner. This gentleman, of British descent, is known in 
England as the inventor of “ Sterrometal ;” of the remarkably in 
genious and unique system of rifling field guns adopted since 1863 
by the Austrian army ; and he is now directing his inventive powers 
to peat. The company began by employing the French Bocquet 
system, but applied toa much more fibrous peat than that dealt 
with by the inventor, it afforded a very indifferent product. They 
are now trying experiments with machinery planned by M. de 
Rosthorn, The peat is excavated down to 18ft. under water, and 
the material brought up is dropped into canal barges which convey 
them to a mill, there to be ground up into a paste. The ground 
up peat is supplied into another set of barges, which convey it to a 
moulding machine. The excavating apparatus, a modification of 
the French hand /ouchet, and intended to bring up oly one prism 
of peat at a time, consists of a square iron box, open at top and 
bottom, the four bottom edges being made to cut. This cutting 
tool is held all round by a series of flat bars, of a length in accord 
ance with the depth to which it is wished to excavate. The top of 
the hollow cutting tool is fitted witha pair of hinged lids which, as 
the cutter descends into the peat, are necessarily lifted up and 
thrown back. As the cutter is drawn up, the return resistance 
closes the lids, and a prism of peat is thus fished up as it is caught 
on the top of the adjustable lids or valves on the cutters. It is 
then thrown into the adjacent barge. The frame and its cutter are 
worked up and down by one man turning a pinion ona rack held on 
standards fixed to a truck running on wooden rails. The raw peat 
tloated to the mill is lifted up from the barges by means of Jacob's 
ladders into a hopper at the top of the mill. This hopper is fitted 
with spiral revolving knives, which cut it into strips and propel 
them on to the table of a mill with edge-runners. From this mill 
the peat, now of the consistency of paste, tlows by its own gravity 





down an inclined shoot into a barge which conveys it to the | \ 
f | properly passed into the hands of the late Mr. James Macnab, «who 


moulding machines. These machines have the appearance of small 
hand trucks, into which the pulp is supplied. the bottom of the 
truck is formed of a double series of moulds fitted to an endless 


only two gallons of oil and paraftine per ton. and the high cost of the 
peat itself, Mr. M‘Grath observes that : 

Ist. The peat was never dried as Mr. Rees Reece calculated upon, 
often containing over 50 per cent. of moisture instead of 20 per 
cent., proportionately reducing thereby the amount of products and 
increasing the cost of manufacture. 

2nd, All the products obtained were more costly and difficult to 
refine than was expected. 

3rd. The duty having been taken off spirits of wine reduced tle 
value of the naphtha ,a very important product, from 8s. to 2s. per 
gallon, a price which would not pay the cost of manufacture of 
sulphate of ammonia, because its economical manufacture depended 
on the separation of the naphtha from the ammoniacal liquor. 

4th. The largest and which was considered the principal product, 
the heavy oils, could not be sold at any price owing to their ba: 
smell and colour. Of course these objections could be removed by 
re-distillation and other expensive treatments, which would make 
them marketable, but the expense, like the artificial drying of the 
peat, would be so great as to stop the manufacture altogether 
unless other applications for them could be discovered. A fresh 
application was indeed found out after a year or two, and it con 
sisted in mixing them with a large proportion of foreign oils, ‘The 
mixture made « good lubricant ; but it was still offensive, and it 
probably could not be sold now in the market at any price. 

5th. Young’s mineral oil coming into use about the same time 


would have pro‘uced a failure of the business, even if no other cause 


had been in action, 


6th. Lastly, nothing could be worse than the management, After 


the first two or three years of the existence of the works, Mr. Keeve 
was often away for several months ata time and the direction 
placed in the hands of gentlemen sent down from London who 
really knew nothing about the manufacture, in fact did not know 
even the rudiments of chemistry, the result always being complete 
disorder and loss in every branch of the business, The only goordl 
and economical feature of the whole affair was the amount of gas 
(carbonic oxide) produced and made available with the greatest 
possible ease for heating purposes, All the hydrocarbons wer 
necessarily extracted before the gas entered the furnace,  ‘T'lx 
average amount of peat distilled each week was 150 tons, It was 
estimated that the calorific effect of this gas was about 75 per cent 
of that which could be evolved by the combustion of the 250 tous 
of peat in the ordinary way under a common steam boiler furnace 
An extract froma recent pamphlet by Mr. J. McC, Meadows, 
M.E., will approximately fix the dates of the beginning and cessation 
in Ireland of these undertakings. It is further important 
proving that peat can, with fairly good management, be worke:| 
in Ireland to advantage : ** Nearly fifty years ago, an extensive 
track of undrained bog upon the Shannon, at seven or eight miles 
distance from Limerick, became the scene of busy labour. From 
its nearness to the river, and as it did not lie much above the water, 
it may be said at that time to have had more the character of a 
marsh, than ofa firm bog, but this circumstance did not discourage 
enterprise. A substantial pier for boats was built, and from tle 
Shannon acanal was cut into the morass, and branches were ex 
tended through it for drainage and transport. These preliminary 
works were not executed without meeting with some difficultics, 
but a day very soon came when they bore fruit, and from two to 
three hundred persons might afterwards be seen there every season, 
all employed in the cutting and saving of turf. This undertaking 


| was originated and carried on by the proprietors of a distillery in 


Limerick, and from it all the fuel they required for their works was 
obtained and conveyed by water to that city. The turf-cutting 


| work was systematically carried on, and joined with it was the 


pitch chain, running ona pair of toothed rollers. One of the rollers | 


being caused to revolve, the moulds advance, taking up the paste, 
which is prevented from falling out of the bottom of the truck by 
the close contact of the moulds with its sides—until, when the 
moulds are bottom upwards, the bricks of peat drop out on the 
sward below. This machine is also worked by one man, A some 


what similar apparatus was designed some years ago by Professor | 


Schiifhautl, of Munich. The bricks drop drown with their flat sides 
on the ground, and after three days of fine weather, are turned 
round on one of their smaller edges by women and children. Being 
thus left for three days longer, they are piled up in sets of six bricks 
ata time. After the same period, they are made into piles of 
thirty, and are at last stacked in large heaps, to be covered up with 
straw or rushes. The bricks moulded in this way are, by the time 
they are air-dried, only 124 per cent. of the original weight. We 
have seen some admirable specimens of fuel produced by this ma- 
chinery, which, as it is only in course of detent, it would be 
uncalled for to give any opinion upon. 


V1.—THE PRODUCTS OF THE DISTILLATIGN OF PEAT, 


This class was a meagrely represente] at Vienna, but, as in 
other similar cases, this very absence was significant and instructive. 

Dr. Breitenlohner exhibited in the pavilion of the Princes 
Schwartzenberg, a case holding a number of small glass stoppered 
jars containing paraftine, naphthaline, benzine, photogene, pyrogene, 
asphalte, Erdwachs, naphtha, alcohol, red aniline, oxalic acid, car- 
bolic acid, and other products of the distillation of peat. They were 
all prepared from the peat of Wittengau, near where the peat 
works of Prince Schwarzenberg are in operation. Works for the 
distillation of paraffine, lamp oils, and creosote were in existence 
for nearly ten years at Chlumetz near Wittengau, but they had to 
yield to the competition of American petroleum and to the natural 
ozokerite of Galicia. At present the peat tar is sent to Prague for 
distillation in the gas retorts of the city works. It was not found to 
adapt itself to the production of lubricants, nor to that of lamp- 
black, as the product was too greasy on account of the presence of 
paratiine. 

O. Degen, of Copenhagen, sent some glass jars, containing peat 

charcoal and bye produtts, consisting in tar, liquid ammonia, and 
sulphate of ammonia. Nothing else of the kind was in the Exhibi- 
tion. It is now eighty-five years ago that Leben distilled paraftine 
from peat. In 1849, the Irish Peat Company carried out a similar 
yrocess, and soon afterwards works were laid out in Bohemia, 
Russia, Friesland, and in France. These undertakings, however, 
found it impossible to continue after the discoveries of Pennsyl- 
vanian, Canadian, and Rangoon petroleums ; and the utilisation of 
coal shale to obtain paraftine and photogene. While large fortunes 
have been made by the distillation of shale, great losses have 
attended any similar working of the richest peat. A number of the 
distillates from peat were shown at the International Exhibition of 
1851, and large fortunes were wasted between thirty and forty years 
ago, in both England and Ireland, in attempting to profitably distil 
from peat naphtha, paraffine, ammonia, and allied products, These 
projects were revived in North Britain, on a large scale, about 
thirteen years ago, but with the same results. 

Of all the attempts to distil peat with profit, the most noteworthy 
was undoubtedly that of the Irish Peat Company at Kildare, above 
alluded to, on account of the large scale of the operation, the con- 
siderable sum, said to be £60,000, spent on the works, and the great 
amountof publicattention the business excited at the time. The origi- 
nator was the ablechemist, Mr. Rees Reece, whoemployeda kilnmuch 
like a blast furnace with a blast of air for maintaining the combus- 
tion of the peat at the lower end of the kiln, in order to produce 
the heat for distilling the peat at the upperend. The peat dis- 
tilled gave nearly 2 ver cent, of a tar from which the oils and 
paraffine were obtained by subsequent distillation and treatment. 

ough itis not likely that a similar attempt will ever be again 
made, the following notes due to Mr. D. M‘Grath, of Bradford, 
who superintended the Irish Peat ey ’s works for thirteen 
years, will be interesting. Apert from the Leap first expenditure 
on the works, the inferior character of the peat, practically yielding 





gradual reclamation of the bog itself. About the year 1842 the 
distillery works were discontinued by the proprietors, and the bog 


from the first had conducted its management, and from the yeut 
1842 up to the present the raising of turf for sale to the public, 
coupled with the reclamation of the bog, has been followed there as 
a special business. The cutting commences usually in the month 
of March, and is continued until August, and the quantity made 
and disposed of in the condition of ordinary cut turf is of late years 
about 5000 tons annually. The writer examined these works, and 
he has been assured by the said proprietor, Mr. Alexander A. 
Macnab, that in no year has unfavourable weather prevented tli 
safe harvesting of the turf; in evidence of which “ referred to 
the fact, that, notwithstanding the wetness of the summer and 
autumn of the year 1872, the quantity of turf cut by him, about 
5000 tons, was all saved in good condition and disposed of to t! 
public a month or two before the end of the year. A tract of about 
fifty statute acres of the cut-away bog has been reclaimed into es 
cellent pasturage for cattle, and now realises a rent of £85 annually, 
and a further quantity of very nearly forty statute acres is in por 
gress of reclamation. Around the house and offices there are about 
eighty acres under grass and tillage, with fences interspersed with 
shrubs and edge-row trees ; and as an illustration in Ireland of the 
spirit which elsewhere upon a large scale converts morasses into 
money, and in their place installs the harvest, Mona Lox for hy 
that name the once old waste by the Shannon is now called, may 
be referred to, as well with credit to its energetic owner as wit! 
advantage to all who can take a lesson from such useful industry. 
The turf is here for the most part cut and saved at contract prices 
with the workmen, and it was sold last season at rates equal to 
about is, Gd, per ton.” 
LIGHTING GAs FROM PEAT, 

Peat has also been proposed to be distilled for gas in towns ; and 
it is used in this way in many German factories adjacent to peut 
beds. Herr Kalus, of the Benedicthiitte, informs us that careful 
experiments with the Salzburger Gesellschaft peat showed that 51 
kilogrammes of air-dried peat yielded 400 Viennese cubic feet of 
lighting gas; the same quantity of artificially-dried peat 470 cubic 
feet, and respectively 25 1b. and 29 1b. of charcoal, One cubic foot 
of the gas gave an average lighting capacity of 6734 candles. 
Amongst German factories using peat gas is one at Kolbermoor, 
Upper Bavaria, a spinning factory. 

The large number and increased size of retorts, and attendant 
increase of expense required for gasworks of considerable extert, 
using such a light material as peat are objections which fall away 
in smaller establishments intended to supply small towns or manu 
facturing works. The other objections to its use in this direction 
are the moisture evolved, and the greater amounts of carbonic 
acid, 





VII.—Tue APPLICATIONS AS A FUEL OF PEAT. 


Peat in Blast Furnace,—As already remarked, the application 
of peat the most important to Austria would be its use in the 
blast furnace without admixture of other fuel. We have not been 
able to find that peat is yet used anywhere alone for this purpose. 
Herr von Rosthorn states that kiln-dried peat, mixed with more 
or less, generally about one-third, charcoal, has been in use for the 
ast 35 years in the blast furnaces at Ransko, at Pelles, at Tachau, 
and at Josephstadt, in Bohemia, and Stieflau in Styria, Other 
places in Austria where peat is used in producing or working iron 
are :—Voitsau in Lower Austria, Spital am Pyhrn, Lietzen in 
Styria, Ebenau, Mauterndorf, Sinuhub and Thalgau, in the 
Salzburg district, Kessen near Hall in Tyrol, and elsewhere. The 
furnace at Josephstadt is worked with peat charcoal, some of the 
others with air-dried peat. Herr Lottmann, whose peat-charcoal 
kiln we have described, informs us that this blast furnace is only 
36ft. high; its construction being also exactly the same as that of 
blast furnaces fed with wood charcoal; so that the burden of tlie 
charge is not much. The proportions of the ores are also the same. 
Herr Lottmann works wnalty with one-half wood charcoal and 
one-half peat charcoal, each fuel being charged in alternately. 
For many weeks, as much as two thirds peat coke and only one- 
third wood charcoal have been used; but the peat must then be of 
a good firm quality. Peat charcoal from stiff resinous peat is, as 
regards calorific effect and capability of beari the charge, equal 
to soft wood charcoal; peat charcoal from light fibrous peat is, 
with respect to the same qualities, as nine to ten, The coke used 
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at Josefsthal is made from hand-cut air-dried peat, and hence the 
most varied qualities, dependent on the strata in the bog, are 
utilised. Herr Lottmann obtains a better charcoal from peat 
macerated by machine, and it can be used without the admixture 
of wood charcoal; but, up to the present, he has found it too 
expensive for the purpose. He has also used small portions of 
balled peat—Kugeltorf—but as he states without any advantage, 
as it has to undergo the process of carbonisation in the blast furnace, 
at the expense of its own materal, and of time and space in the 
furnace. Necessarily, only peat charcoal from peat containing a 
small percentage of ash can be employed. It may be noticed that 


that country using peat solely. The most extensive deposit of 
peat yet worked in Carinthia is that near Feldkirchen, from which 
the fuel for these two ironworks is obtained. These moors princi- 

lly contain fibrous peat, which gradually merges with the depth 
into soft and resinous kinds. They contain from 2‘5 up to 8 per 
cent. of ash, and yield from 4025 to 4325 units of heat, according 


to the Centigrade scale and metric measure. The bricks, generally | 


cut 10in. square and 3in. thick, are air-dried on racks and stored 
away in covered sheds close by. 

The two ironworks in question are those of Buchscheiden, 
belonging to the Hiittenberger Gesellschaft, and those at 
Freud 





all peats are not, as often supposed, quite free from ph 
even from sulphur; so that the advantage of purity for metallurgi- 
cal applications, on which so much stress is often laid, is not uni- 
versally true, Some kinds are even known as ‘vitriol peats,” 





ee 


Mr, Samuelsson, of Fiskefors, Sweden, informs us that, in the 
blast furnace, four measures of peat are found to equal in duty 
one measure of peat coal. 

Kugeltorf, ov Ball Peat, for use in the Blast Furnace.—The Rad- 
meister Communitdt, an iron smelting company at Vordernberg, in 
Styrii, showed a number of irregular spheres of peat. The 
managers of the Vordernberg works are of opinion that peat or 
peat charcoal must have a spherical shape for use in the blast 
furnace, in order to allow the passage of the blast; and to better 
resist the burden of the charge in the furnace. Lieutenant von 
Horn, of Stockholm, also exhibited balls of peat, and some of 
these irregular spheres, looking like large potatoes, were coked or 
charked. Both at Vordernberg and in Sweden the same process 
for making these balls, invented by Herr Eichhorn, of Bavaria, is 
in use. In Sweden there are two works of the kind, one at 
Vargarda in Vestergoetland, and the other near Vaug in Laen 
Berebro, pene in all 18 machines. The process, embodying 
some modifications in detail by Lieutenant Leopold von Horn, has 
been patented (specification No. 3330, a.p. 1872) in this country, 
and is being introduced by Mr. Albert C. Pelly. 

The original establishment, set up in 1868 by Herr Eichhorn 
himself near Aibling in Bavaria, was carried on by him up to about 
1866 with great financial losses. It is, however, now being con 
tinued on a small scale by Dr. Herold, a medical man of Munich. 
Besides Sweden, however, the patent is being also taken up in 
Russia. There can be little doubt that the notion of working 
peat into balls is sound in principle. Lying ona smaller surface, 
the balls can dry more pest and the air has access to them from 
all sides; the :esulting contraction is more gradual and concentric ; 
the absence of corners affords better resistance to rain and damp; 
less space is taken in storage; there is less waste in transport, 
from there being no corners to knock off; on a grate the balls roll 
into an even layer and allow access of air between their interstices ; 
and with a good draught they burn with a white flame without 
smoke or smell or a clinkering ash. For household purposes baked 
peat is much liked in Bavaria, Apart from considerations of cost 
there can be no doubt that a sphere is the true shape for fuel on a 
grate; especially for peat. The plan adopted by Eichhorn consists 
in first parly macerating the peat and feeding it into a conical 
vessel fitted with a central conical screw. This screw forces the 
out at a mouthpiece circular at the bottom in the shape of a 
ong cylindrical rope about 4in. in diameter. This is successively 
cut into pieces about 4in. by a knife connected with the machine. 
The pieces fall at once into an inclined wooden conical drum, as 
shown in the annexed sketch, about 13ft. long and 1ft. in diameter 
at the end where the peat enters, and 2ft. at the other. The peat 
cylinders are thus roughly rounded during their passage down the 
drum, and are delivered out at the larger end into trucks to be 
taken to the drying room. 























Von Horn's Eichhorn’s drum for giving a spherica shape to peat. 


In Von Horn’s drum, the bearings in which it rotates can be set 
in order to vary its inclination, as indicated by the centre lines; 
and the blocks to be rounded are fed in by an endless band, as 
shown. We have given elsewhere a sketch of the drying chamber 
on this system. 

At Vordernberg the peat is first ae by machinery similar to 
that of Prince Schwarzenberg at Julienhain, in Bohemia. Peat in 
balls is also made in Sweden by hand, The peat being taken as it 
flows in the consistency of pulp out of the macerating + Py it 
is rapidly kneaded by Boc¥ ts into balls. These are laid on the 
shelves of adjacent racks, where, with favourable weather, they 
get sufficiently dry in about a week’s time to be stored away in 
small heaps under covered sheds, Some figures published by the 
Swedish Commission at Vienna testify to favourable comparative 
results as to specific gravity and diminution of hygroscopic mois- 
ture. One of Eichhorn’s machines at Aibling can produce in ten 
hours 65 zollcentners of dry stuff, or 45,000 balls, 700 to the zoll- 
centner, and taking nearly one fortnight to dry. 

Peat in Puddling and Iron Heating Furnaces.—The first pub- 
lished application of peat to the finished iron manufacture is stated 
to have Soom made between 1830-40 at the Pesendors Works at 
Rottenmann, iiy Styria, where peat was first burnt under the 
plate-heating furnaces. Successful experiments were then made 
with it for the puddling furnaces of F, Mayr, at Donawitz, near 
Leoben, in Styria. About thirty years ago, nearly all the ironworks 
of Carinthia almost solely used wood and wood charcoal, as the 
lignite was, in most cases, too distant for cartage, while the peat 
was not ysed at all, There are now two considerable ironworks in 


us or 





r lerg, the proprietor of which is Count Egger. In the 
large pavilion devoted to the mineral industry of Carinthia was to 
be seen the most important exhibition of all in respect to peat, 
shown by the Hiittenberger Eisenwerks Gesellschaft, the manager- 
in-chief of which is Herr von Frey, a distinguished Austrian 
metallurgist. Specimens of raw, of dredged (Baggertorf), and of 
pressed peat were shown from Radweg, Bleystadt. and Osterbauen, 
as also peat charcoal and ash, From the first, these works were 
laid down to consume peat solely. Accordingly, the furnaces built 
in 1846 at Buchscheiden were so-called Pultrostoefen, literally 
‘desk grate furnaces,” on A. Mueller’s patent. Instead of fire- 
bars there is an iron plate perforated with holes, and set to a 
gentle incline towards the furnace proper. t 
forms the top of a casing, much in the shape of a desk, as shown in 





Pultrost for burning peat. 


the sketch, Fig. 1, into which a forced blast of air is conducted. 
On this the peat is laid, and the blast through the holes is directed 
into the mass, in order to further its distillation into gas, at the 
same time preventing, by its pressure, the dropping of the dust 


through the holes into the casing. The complete combustion takes | 
enerally heated, blown in through a 


place by means of air, ge v 
number of tuyeres situated just above the fire-bridge. 












































SECTIONAL FLEVATION 


Sectional elevation of Pultrose furnace for heating iron. 
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Plan of Pultrost of furnace. 


Figs. 2 and 3 show the combination of this peculiar form of 
— with the heating bed; and the direction of the supplementary 
last is indicated by a dotted line at an angle to the bed. It will 
be observed that there are two fire-bridges, with an intermediate 
hanging arch. 

The first idea of this kind of gas producer for peat was due to a 
countryman of ours, Mr. Dobbs of Pesth, who about 1840-41, 
took out a patent in Austria, but did not bring it to bear. Some 
years later Herr A. Miller, then manager at Buchscheiden, inde- 
— hit upon the same idea ; and these furnaces have since 
spread all over Austria for burning lignite, and peat dust in 
puddling and heating furnaces, Furnaces similar to those on the 
Pultrost plan have been in use at Lucoin Lombardy and at Bellano, 
on the borders of the Lago di Como, for both puddling and heat- 
ing furnaces. It is absolutely necessary that the peat intended 
for furnaces of this character should be well dried; and in this 
operation there is a loss of at least 15 per cent. At Feistriz in 
Buchscheiden this is done in special drying chambers or ovens. 
Up to the year 1870, both puddling and heating furnaces at 
Buchscheiden were on this construction, when a Siemens regenera- 
ting furnace was laid down. Theold Pultrost heating furnace 
required, per centner of steel Bessemer rails, 15 cubic feet of dried 
peat; which, with the loss of 15 per cent. in drying, really 
amounted to 17°25 cubic feet of air-dried peat. The exact economy 
resulting from the use of the Siemens gas furnace can be best 


























The perforated plate | 


| manufacture of iron and steel. 








more complete comparative statement of the performances of the 
twe kinds of furnaces :— 





: —_——. = 
Cubic feet of peat Cubic feet of peat 





with regenera- 
| With Pultrost. | Gece tonnanes, 
Puddling furnaces .. .. .. .- 20°55 6°68 
Heating furmaces.. .. .. «+ os! 17°55 5°62 
Production of Bessemer slabs 
from ingots ioe aa (ae 15°73 5°03 
Reed from 1s cc cc co ce of 18°24 5°83 
Bessemer iron, from slabs oo ee 16°59 


5°31 
The most important objects, therefore, exhibited from Buch- 
scheiden were a drawing anda model of a heating furnace fired 
with gas, and with Siemens regenerators, Of this, the most 
efticient and suitable kind of furnace used for burning peat in 
manufacturing iron, we give an engraving at p. 260. The Siemens 
furnace in question was built under Herr Jugovitz supervision. 
The construction of the Siemens regenerative furnaces has been 
as often described, and is so plainly shown that a _repeti- 
tion is needless. Its special advantage as regards peat is that 
the difficulty of the hygroscopic moisture is overcome by first 
systematically turning it into gas, and subjecting this gas to cool- 
ing in its conducting tubes, as indicated in the engraving. Of 


| course the fuel itself has necessarily first to turn the water into 
| steam, and this is in so far a proportionate reduction, but the 
| moisture evolved 
| combustion, does not inte 


being ———— before reaching the focus of 

ere therewith. At Buchscheiden, in 
the gas-producers of the Siemens heating and puddling furnaces 
are also used up the waste dust from the drying chambers, other 
waste and tan, 

Already at the London Exhibition of 1862, an Italian exhibitor, 
Signor Gregorini, of Lovero, received a medal for his successful in- 
troduction, by means of the Siemens gas furnace, of peat to the 
Mr. Siemens has also used experi- 


mentally peat as a fuel in his steel gas furnaces in England ; and 
such furnaces are at work in Russia, at Nijni Novgorod, and at 
Moscow, in iron and steel works respectively. 









































SECTIONAL ELEVATION 
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Sectional plan of puddling furnace 


Sectional elevation of puddling fur- 
with horizontal boiler, 


nace with horizontal boiler. 
With the intention of making charcoal, the Hiittenberger Eisen 
Gesellschaft set up in 1872 a double or twin peat mill, by Schliiter 
and Maybaum, of Berlin, driven by a 10-horse power portable 
engine. With two men and two boys from 15,000 to 16,000 bricks 
12in. long by 3hin. square can be delivered per diem. A drawing 
of this machine was exhibited by the Buchscheiden Works. As 
shown in the sketch, made to metric measure from the drawing, 
it consists of two horizontal mills, each with an archimedian screw 
of the usual form, set in a line, and driven off gearing. The peat 
fed into the hopper is first macerated by the knives fixed on a 
rapidly rotating horizontal shaft, as it drops on its way to the 
archimedian screw, which propels it out at the mouthpiece. Black 
soft amorphous peat, much easier to work than that from the 
upper portion of the moor, is treated by this machine. This 
machine has been too little used, having been delivered too late 
for 1872 to be able to speak definitely about it. 
In the same pavilion of Carinthia the second large ironworks we 





























Messrs. Schluter and Maybaum’s twin peat’mill, as used at the Buchscheiden Works, Carinthia. 


shown by taking the results of three months’ work at Buchscheiden, 
from the Ist of January to the 31st of May, 1873. During this 
period, 17,543°69 zollcentners of Bessemer ingots were rolled into 
finished rails, crop ends and scrap weighing 16,293 zollcentners—a 
very favourable result as to yield. The expenditure of fuel for 
the production of these 16,293 centners of rails amounted to 
89,968 cubic feet of peat, or 5°52 cubic feet per centner. Compar- 
ing this with 17°25 cubic feet of peat, burnt in the Pultrost 
furnaces, we get 5,34, = 0°32; or the . furnaces yield 
& comparative saving of 68 per cent. If the peat burnt in the 
drying ovens uired for the Pultrost be further taken into 
account, the total saving may be taken at 75 per cent. The ex- 
penditure of fuel in this way and the loss of the peat in drying was 
carefully estimated in 1872. 

As already noticed, up to the present day, light fibrous peat is 
in use at Buchscheiden ; which may account for the comparatively 
high figures of consumption, The following short table gives a 





have mentioned appeared, and Ferdinand Count Egger showed 
here several samples of raw peat as used in his ironworks situated 
near the Freudenberg Moor. Gently inclined towards the river 
Gurk, it is well situated for drainage. Its average thickness of 
ee is divided as usual into the three — marked qualities 
of heavy soft peat at the bottom, medium and light towards the 
top. All the three sorts mixed by being dredged up together, are 
after being dried in the air during three to six weeks, conveyed in 
horse-trams directly into seven drying ovens, heated by the waste 
gases of a puddling furnace. 

The production of peat bricks is carried on from April till Sep- 
tember, and amounts on an average annually to 7,000,000 of 
bricks, or 542,500 cubic feet. Sixty persons are employed in 
working and conveying the peat, five of whom can produce daily 
8000 bricks. They are dried on 1200 racks, and within from three 
to six weeks are conveyed to the works by a railway. The works 
themselves contain two double puddling furnaces, one single 
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furnace as a relay, one heating furnace for plate piles, the seven 
drying ovens mentioned above, a 5-ton steam hammer, and tilt- 
hammer driven by a water-wheel. The puddling furnaces are 
somewhat similar in construction to the trost gas furnace, but 
with a forced blast above and below the gas generator from a 
special blast engine. : é 

The accompanying cuts, giving them in sectional elevation, and 
in plan (see pi ing page), will render their construction 
sufficiently clear, while, as with the above sketches of the Pultrost 
furnace, affording information on systematic methods of burning 
»eat in self-contained furnaces. The dried peat is fed in froma 
S pper set above a casing of fire-brick containing the peat to be burnt. 
Below the hopper itself is a perforated casing into which a blast 
of air is led; and another blast is injected from the front of the 
furnace into the mass of peat. The peat gas thereby evolved is com- 
pletely consumed, as in the Pultrost furnace, by means of jets of 
air from the tuyeres above the fire-bridge, supplied with a blast 
previously heated, thereby cooling the puddling bed, by bei 
driven ali round the perforated sides of the cast iron bed itself. 
The pressure of the blast is from 7in. to 8in. of water. These 
furnaces produce 96 heats or charges weekly, from 35 to 37 tons of 


SECTION. T.U.V.W, 





pig iron. The “loss” with good pig and well dried good peat is 
from 8 to 10 per cent. It is impossible to work in these with 
furnaces with merely air-dried peat, as the temperature necessary 
for puddling cannot be reached at all. The quantity of fibrous 
peat required is so large, being from 17 cubic feet to 19 cubic feet 
per Viennese centner, or about 1 cwt. of pig iron, as to be imprac- 
ticable. A mixture of black, medium, and fibrous peat is therefore 
employed, which, when well dried, yields the above-named results. 

he annual production is 55,000 centners of merchant iron, with 
a total consumption of fuel of 9°8 cubic feet of peat per centner. 
The results with the Miiller Pultrost at Buchscheiden are especially 
unfavourable, compared with this, as at the Freudenburg Works, 
only 9°8 cubic feet per centner of iron produced are burnt against 
22°5 burnt at Buchscheiden in doing the same work. This is 
mainly because only light fibrous peat (Fasertorf) is used at the 
latter works. 

In the Swedish department, Sundstrim, of Charlottenberg, 
in Wermland, exhibited the rough peat with which his iron was 
worked. 

Besides having a special manufacture of peat charcoal, as we 
have noticed, the finished ironworks of Josefsthal, near Chlumetz, 
work solely with raw peat, and peat gas. The ironworks of 
Augustfehn, near Oldenburg, produce flat and bar iron, and their 
nail-rods enjoy a very high reputation’ The pig iron, the coal and 
coke for the heating and cupola furnaces are imported from 
England; but the twenty puddling furnaces are fired with peat 
gas, as also the boilers for the rolling mills and steam hammers. 
The works lie close to considerable peat bogs, connected by a navig- 
able canal and a tram-road. About fifty millions of peat sods are 
consumed per annum; and peat gas is employed for lighting the 
works, From 20 to 25 tons per diem of the very best quality of 
iron are produced at the Augustfehn works. The vulilien and 
heating furnaces are fired by peat-gas generated in special 
ee mg but the construction of the furnaces is kept a secret 

tes proprietors. Only hand-cut peat is employed, and from 
70,000 to 80,000 cubic metres in a dry state were burnt there last 
year (1873). We understand that these works during the last four 
years respectively yielded dividends of 24, 28, 32, and 38 per cent. 
to their shareholders, 

Messrs. Wagenmann, Seybel, and Company, of Vienna, formerly 
agents of the Messrs, Siemens, exhibited, amongst a set, two 
drawings, one of a gas producer from peat, another of a producer 
from a mixture of peat and lignite. 

(To be continued.) 
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765. Improvements in Syar Hooks, John Henry Johnson, Lincoln’s- 
inn-fields, London.—A communication from Francis C. Nye, New 
York, U.S. 

767. Improvements in machinery or apparatus for the manufacture of 
Snap Hooks, which improvements are also applicable to other similar 
purposes, John Henry Johnson, Lincoln’s-inn-fields, London.—A com- 
munication from Francis C. Nye, New York, U.8.—2nd March, 1875. 

792. Improvements in ELecrric Brakes for railway carriages and wagons, 
William Lloyd Wise, Chandos-chambers, Buckingham-street, Adelphi, 
London.—A communication from Théodore Masui, Chaussée de Louvain, 
Brussels.—3rd March, 1875. 

843. An improved Bep or Covcn for the Transportation of INFIRM, 
Sick, or WounpED persons, William Robert Lake, Southampton-build- 
ings, London. — A communication from Joseph Denéef and Felix 
Wilkin, Liége, Belgium.—6th March, 1875. 

939. Improvements in means or appliances for Arracninc Horses to 
wheel carriages and ReLeasinc them therefrom, Michael Rowand, 
Kensington Park-road, London.— 13th March, 1875. 

951. Improvements in the method of Constructinc Bui_pines, and in 
apparatus and appliances appertaining thereto, Henry Percy Holt, 
Royal Insurance-buildings, Leeds.—15th March, 1875. 

960. A Lire PRESERVER, a certain apparatus to be used for PREVENTING 
Cotuisrons and similar accidents on Rattways, TRaMways, and the 
Suirs of the sea, such as are propelled by mechanical power, John 
Owen, Salford. 

965. Improvements in apparatus for the Evaporation or CONCENTRATION 
of Fiurps at high er low temperatures, with or without the application 
of a current of air or steam, William Morgan-Brown, Southampton- 
buildings, London.—A communication from Gustav Adolf Hagemann, 
Copenhagen. 

973. Improvements in the Treatment of Sucar Cane for the manufac- 
ture of Sucar and of Parer Putp, and in the machinery or apparatus 
employed therein, John Henry Johnson, Lincoln’s-inn-fields, London. 
—A communication from Jean Baptiste Java Mignon and Stanislas 
Henri Rouart, Paris. —16th March, 1875. 

1007. An improved Gravity Motor, Alexander Melville Clark, Chancery- 

, London.—A communication from John Madison Cayce, Franklin, 
Tennessee, U.S.—18th March, 1875. 

1054. Improvements in the treatment of Siac or Scerta, and of Iron, 
John James Bodmer, The Grove, Hammersmith, and Louis Rudolph 
Bodmer, Lansdowne-road, Notting-hill, London. 

1056. Improvements in Fasrenines for Rai Enps, Henry Harrison, 
Fenny Stratford, Bucks. 

1057. Improvements in the construction of Covers for Tospacco Pipes, 

ny Wade, Leeds. 

1058. Improvements in Centre Vatves, William Thomas Walker, High- 
gate, Middlesex. 

1060. A new and improved Hanpie for Cuests, Trunks, Drawers, and 
similar articles, James Henry Butler, Wolverhampton. 

1061. An improved WasHINne and Cuurninc Macuiye, Johnson Kitchen, 
Clayton-le-Moors, Lancashire. 

1062. An improved Poucn or Recepracte for Tosacco, Bernard 


Birnbaum, New Broad-street, London. 

1064. Improvements in Kins or Ovens for Firinc Porrery, Bricks, 
TiLes, and other ceramic wares, and for Burnine Limestong, Charles 
Malpas, West-end, Woore, Salop.—23rd March, 1875. 

1066. A new or improved machine for “ Puttine” or Removine the Hair 


| from cony or other skins of animals, William Knowelden, Southwark, 
Surrey. 

| 1067. An improved Neepie and Fastener for Secuninc Burrons for 

| aang ‘— oy Benjamin Cox, Regent-street, London, and Caleb 

osmer, St. Cray, Kent. — A communication from George 
Norwood, Boston, Massachusetts, U.S. 

| 1068. Improvements in Bor_ers for Hor Water Heatiye ap tus, and 

| im the method of fixing the same, Benjamin Harlow, Macclesfield, 

| _ Cheshire. 

| 1070. Improvements in the manufacture of ArtiriciaL LEATHER CLOTH 

and similar fabrics, and in hinery or arrang ts to be used for 
the purpose, William Henry Hunstone, Springfield Ironworks, Salford, 
and John Thorpe, Farnworth, near Bolton, Lancashire. 

| 1071. Improvements in Sevr-actinc Muves for Spinninc Woot, William 

| Travis, Milnrow, Lancashire. 

1072. Improvements in Cartripce for Breecn-Loapinc Guns, Egerton 
| Jackson, King-street, Covent-garden, London. 

1073. Improvements in Freezinc and RerriceRaATiING, and in apparatus 
employed therein, Frederick Noel Mackay, Liverpool, and David Rae, 
Glasgow, Lanarkshire, N.B. 

1075. Improvements in SiGNaLLinc on Rattways, Camillo Bondi, Trieste, 
Austria. 

1076. Improvements in machinery or apparatus for Dressinc FLour, 
John Thornton, Worksop, Nottinghamshire. 

1077. Improvements in apparatus for ILLumiNaTinG Pvusiic CLocks, 
which improvements are also applicable to other illuminating purposes, 
Joseph Challender, Manchest 

1078. An improved Stockine Supporter apparatus, Alfred Henry Cramp, 
Southampton-buildings, London. 

1079. An improved Sasu Fastener, Arthur Ward, Birmingham. 

1080. Improvements in the manufacture of and apparatus for ForminG 
Boxes and other hollow articles from Putr, Seth Wheeler and Edgar 
Jerome, Chancery-lane, London. 

1081. Improvements in Steam Bor_ers, George Hunter, Leeds. 

1082. Improvements in Spinninc Macutvery for the purpose of Prevent- 
inG Breaks and Derects in the thread, Thomas James Smith, Fleet- 
street, London. — A communication from Simon Dauphinot and J. 
Martin, Rheims, France. 

1083. Improvements in the manufacture of GLucose Sucar, and in 
obtaining infusions and extracts for BREwino and other purposes, John 
Nathaniel Lessware, Bow, London. 

1084. AUTOMATIC CONDENSED WaTeR Conpuit or Steam Trap, Alfred 
Kusenberg, Diisseldorf, Germany.- 24th March, 1875. 

1086. Improvements in Rotary Steam Ewnoines, George Haseltine, 
Southampton-buildings, London.—A communication from William Van 
Vleck Lidgerwood, Morristown, New Jersey, U.S. 

1087. Improvements in Fire Licuters, and in apparatus to be employed 
in the manufacture thereof, which apparatus is also applicable for the 
Cuttine of ordinary Fire-woop, John Noad, Austin-friars, London. 

1088. A new and improved method and apparatus for PuRGING CYLINDERS 
of Steam Enoines, Alexander Browne, Southampton-buildings, London. 
—A communication from Alexandre Joseph Gravelaine Malorey and 
Louis Coly, Paris. 

1089. Improvements in machinery for Rottisc Hoor and other Inox 
and Sree, George Matthews, Seedley, Pendleton, Lancashire. 

1090. Improvements in RatLway CovupLines, Louis Sterne, Victoria- 
chambers, Westminster. 

1091. Improvements in the methods of and apparatus for Frepinc 
Stream Borcers, Christopher Willis, Bradford. 

1092. An improved apparatus for Forcinc Screw Prore.ciers orr their 
Suarts, and for other similar purposes, Thomas Fenwick Reed, Jarrow, 
Durham. 

10¥3. An improved Back-sicut for Mivitary Rirces, Samuel Hill, South- 
wark, Surrey. 

1094. An improved process for Dyeinc S1Lk, WooLLen, Corron, and other 
Faprics, Jean Baptiste Charles Henri Petitdidier, St. Denis, France. 
1095. Improvements in Hearses and Biers, Samuel Hatchard, jun., 
Crawford-street, Bryanston-square, and Frederick Talbot, jun., The 

Retreat, Haverstock-hill, London. 

1096. An improved apparatus for the Prevention of Ratpway AccipENTS 
arising from inattention and non-observance of signals, Alexander 
Crichton, Coupar Angus, Perth, and James Craig, Edinburgh, N.B. 

1099. Improvements in apparatus for Frerepinc Water to or within 
Bor_ers, such apparatus also facilitating the CoLLection and the Dis- 
CHARGE of Sepiment therefrom, Edmund Walker, Leadenhall-street, 
London.—A communication from H. Paucksch, Landsberg, Prussia. 

1100. Improvements in the Stipe VaLves of STEAM ENGINES and STEAM 
Hammers, Robert Fawcett and John Edwin Firth, Leeds. 

1101. Improvements in apparatus worked by CompressEeD Arr or other 
Fup, and applied to the Suearine or Cuttine of the Woot or Hair ef 
animals ; part of said improvements being also applicable to direct- 
acting Pumpinc Macuinery and to Rock DRILLs, Robert Flower, 
Durrow, Queen's County, Ireland. 

1102. Improvements in Sewrxe Macuines, Henry Gardner, Fleet-street, 
London.—A communication from Richard Mott Wanzer, Hamilton, 
Ontario, Canada. 

1103. Improvements in Corree-Potpinc Macutines, William Van Vieck 
Lidgerwood, Morristown, New Jersey, U.S. 

1104. Improvements in FLower Pots, Troveus, and PLant Houpers, and 
in the means of SuprLyinc Fivips or Moisture to trees, plants, cut- 
tings, growing crops, and seeds, Richard George, Kentish-town, 
London. 

1105. Improvements in Ram-way Brake Apparatus, David Hoult and 
George Hoult, Worksop, Nottinghamshire. 

1106. Improvements in Tuss or Packaces for Hotpinc Butter, Edmund 
Edwards, ee London. — A communication from 
Cevedra Blake Sheldron, New York, U.S. 

1107. Improvements in tubes used for Sprnninc Worstep or” other 
Fisrovs Supstances, John Sykes, James Eli Sykes, and Edward 
William Sykes, Bradford. 

1108. Improved machinery for Curtinc and Sawine Timper, Alexander 
Melville Clark, Chancery-lane, London.—A communication from Léon 
Olivier, Paris.—25th March, 1875. 

1109. Improvements in Steerrnc Apparatus, Francis Napier, Glasgow, 
Lanarkshire, N.B. 

1110. Improvements in the manner of Yokine or Atracuinc Horses to 
CARRIAGES, permitting the Instanranrous Unyokine or Detacnine 
of the same, William Morgan-Brown, Southampton-buildings, London, 
—A communication from Jean Maitre, Rue Maubeuge, Paris. 

1111. Improvements in Openers and Lap Macutnes for preparing cotton 
and other fibrous materials, Edward Buckley, Castle Ironworks, Staly- 
bridge, Cheshire. 

1112. Improvements in RatrLway WHEELS, Richard Norton Allen, Hudson, 
New York, and Albert Benton Pullman, Chicago, Illinois, U.S. 

1113. New or improved apparatus for mechanically Sotvinc Prosiems in 
connection with the Rui of the Roap at Sea, John McFarlane Gray, 
York-grove, Queen’s-road, Peckham, Surrey. 

1114. Improvements in machinery for Curtinc Jacquarp Carps, James 
Nuttall and Thomas Nuttall, R bottom, I hire. 

1115. Improvements in Beer Encines or Pumps, Frederick Booth, Farn- 
worth, near Bolton, Lancashire. 

1116. An improved method of and apparatus for Carponisine Coat, 
Stack, Peat, Woop, Bones, and other like materials, subjected to a 

« coking process or to destructive distillation, whereby commercial pro- 
ducts are obtained, and the gases and vapours utilised, James Nicholas, 
Hope, near Mold, Flintshire. 

1117. An im roved machine or a) paratus for Tawina and Dressino 
Skins, William Edward Gedge. Wellington-street, Strand, London.—A 
communication from Charles Molinier, Faubourg St. Martin, Paris. 

1118. Improvements in the construction of Wares for Encines, Car- 
RIAGES, WaGons, or other vehicles used on Rartways, Samuel Skewis, 
Norfolk-place, Northbrook-street, Dudley-road, Birmingham, and 
Richard Henry Ryland, Monument-lane, Birmingham. 

1120. Certain improvements in WarTerR-cLosets for Droporisinc and 
DistnFectinG the same, applicable also for other places, Michael Henry 

. Brown, New-cross, Kent. 

1121. Improvements in Encine-Counters or apparatus for ReocisteRinGc 
the Sreep of Enornes and other machines, Robert James Wood, 
Glasgow, Lanarkshire, N.B. 

1122. Improvements in Tasies for Sewinc Macurives, Edward Griffith 
Brewer, Chancery-lane, London. -- A communication from George 
Parmelee Draper, Hamilton, Canada. 

1123. Improvements in Lirrine and Lowerino Gear to be used in con- 
nection with shear-legs and cranes, George Wightwick Rendel, New 
castle-upon-Tyne. 

1124. Improvements in Kyitrinc Macuinery, Joseph Dalton, Pilcher- 
gate, Nottingham. 

1125. Improvements in the production of Iron and Sree, and in appa- 
ratus employed therein, Henry Larkin, Theydon Gernon, Essex. 

1126. Improvements in TREATING Timser, Daniel Robertson Gardner, 
Glasgow, Lanarkshire, N.B. 

1127. a in Priytinc Macuiwes, Edwyn Anthony, Hereford, 
and Wilberforce Taylor, Cambridge. 

1129. Improvements in CaLenpars or Date INpicaTors, a part of which 
improvements is applicable to various purposes, William Thomas 
Whiteman, Maitlan k-road, London.—27th March, 1875. 

1130. Improvements in Screw Gear for imparting motion to machinery, 
and in STEERING Apparatus actuated by such gear, Louis Franciscus 
Elisa Ittmann, London.—A communication from David Newell Brown 
Coffin, Newton, Massachusetts, U.S. 

1131. Improvements in Drivinc Banps of Srixninc and Winpinc ma- 

ery, and in the means or method of fastening the ends thereof, 
Joshua Durrance, Robert Durrance, and William Hall, Bradford. 
1132. An improved method of Reoisterine the Nuswper of Games and 

















certain portions of games played at billiards, pool, pyramid pool, 
bagatelle, and other similar games of skill, Sohn Lea, Peel-street, 
Princes Park, Liverpool. 

1133. Improvements in FirerLaces and Bor.ers of locomotive and other 
engines, Joseph Ward, Gorton, near Manchester. 

1134. Improvements by railway or by any other conveyance for enabling 
passengers to CommunicaTE instantly and at the same time to all the 
Guarbs, engine-drivers, or other officials attached to a train or any 
other conveyance, and mey be used for other purposes, Mark Henry 
Howard King, Montpellier-villas, Arthur-road, Horsham, Sussex. 

1135. Improvements in the method of and apparatus for TreaTinc Yarns 
upon Cops, Frank Wirth, Frankfort-on-the-Maine, Germany.—A com- 
munication from Carl Goehrung, Stuttgart, Germany. 

1136. Improvements in Purtryinc raw or partly refined SucaR, Robert 
Frazer Smith, Greenock, Renfrewshire, N.B.—29th March, 1875. 

1137. Improvements in apparatus and appliances for Screwixe and 
Tappine Bovts. nuts, tubes, and other articles, Joshua Heap, Oldham, 
Lancashire. 

1138. Improvements in Fue. Economisers, and apparatus for promoting 
economy in the consumption of fuel in furnaces, and for lessening 
the emission of smoke therefrom, Samuel Elson, Vulcan Ironworks, 
Blue Pits, near Manchester. 

1139. Improvements in Looms, Martin Benson, Southampton-buildings 
London. — A communication from Joseph Frank Wicks, Providence, 
Rhode Island, U.S. 

1140. New or improved machinery for Cuttixe Coat and other minerals, 
William Foulis, Glasgow, Lanarkshire, N.B. 

1141. Improvements in Storrers for Borries and similar vessels, Robert 
Clayton and Joseph Wilkinson, Bradford. 

1142. Improvements in machinery or apparatus employed for Sincemna 
Lg Hiram Jagger, Bradford, and Job Jagger, Queensbury, York- 
shire. 

1143. Improvements in apparatus to Le yg in machinery for 
Wixpine Yarns, William Haslam and John Riley, Bolton. 

1144. Improvements in or applicable to Hypro-Exrractors, Thomas 
Broadbent, Huddersfield. 

1145. ey ng in apparatus used for Grixspinc Corn or Grain, 
Michael Henry, Fleet-street, London.—A communication from Emile 
Simun Bouchotte, Boulevard St. Martin, Paris. 

1146. An impreved mode and apparatus for the CoLLectine of street Mup 
or Dirt, and for an expeditious method of lifting such mud or dirt into 
scavengers’ carts, James McCarthy, Peckham-grove, Surrey. 

1147. Improvements in steamship Proretters and propelling instru- 
ns or apparatus, Richard Heber Radford, Salisbury-street, Strand, 

sndon. 

1148. A new equilibrium SaLoon Boat or PLatrorM, Jean Hiltbrunner, 
Malpas-road, New-cross, Kent 

1149, Improvements in the construction or arrangement of machinery 
for FoRMING or Suapinc Crucisies and other like articles from plastic 
material, Thomas Vaughan Morgan, Battersea, Surrey. 

1150. An improved apparatus for Markine and Cueckinc the number of 
Games played at billiards, pyramids, and pool, Alfred Best, High 
Holborn, London. 

1151. A ow or improved Potato Dritt, Ernest Von Swinarski, 

. Posen, Prussia, 






52. A new or improved manufacture of Mepictyat Discs to be em- 
ployed for surgical and medicinal purposes, William Robert Barker, 
New Bond-street, London,—30th March, 1875. 

1154. Improvements in the treatment of Fartnacrovs and such like 
Compounpbs, William Robert Barker, New Bond-street, London. 

1155. Improvements in machinery or apparatus in the manufacture of 
Puce for Paver, De Angelis Rocco, Rome, Italy. 

1156. Improvements in the construction of Sewinc Macnines, William 
Taylor, Great Driffield, Yorkshire. 

1157. Improvements in Rotter Skates, John Romanes, Worthing, 
Sussex. 

1158. A new construction of SLEDGE SkKaTE, especially adapted for use on 
artificial iee or smooth surfaces, Henry Pritchard, Cleveland-square, 
Hyde Park, London. 

1159. Improvements in Furnaces for Bursinc Lime, Roastixe Ores, 
and for other purposes, and in apparatus connected therewith, more 
especially with a view to utilising the etfuent gases for evaporating 
purposes, James Thomas Lockey, Northwich, Cheshire 

1160. An improvement in Fursaces, Walter Thomas Ramsden, Kings- 
land-road, London. 

1162. Improvements in Lamers, Thomas Rowatt, jun., London 

1163. An improved apparatus for Writiyc and Rrapinc Cyrpner corre- 
spondence, George Haseltine, Southampton-buildings, London.—A 
communication from John Norris, France. 

1164. A new or improved Tuse Expanver, John Lyall, Glasgow, Lanark- 
shire, N.B. 

1166. Improvements in Paper Boxes, George Shaw, Birmingham.— A 
communication from Louis A. Kettle, Philadelphia, U.S 

1167. Improvements in mills or crushers for Grixpinc or Cresuine 
MINERALS and other substances, for mixing MorTAR and CEMENT, and 
for other like purposes, William Meese Ward, Limerick Foundry, Great 
Bridge, Staffordshire. 

1168. Improvements in Printine on Try, terne, iron, and metal plates, 
Robert Barclay and John Doyle Fry, College-hill, Cannon-street, 
London.— Partly a communication from Henry Baber, Paris 

1169. Improvements in Gatvanic Barreries, Alfred Bennett, Lorrimore- 
road, Surrey. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

1182. Improvements in the Burnie of Bricks, or other articles of clay, 
and in kilns or apparatus employed therefor, George Haseltine, 
Southampton-buildings, London. — A communication irom Edward 
Wingard Bingham, Portland, Oregon, U.8.—I1st April, 1875 

1199. Improvements in Patrern CuHarns for Looms, Martin Benson, 
Southampton-buildings, London. A communication from Joseph 
Frank Wicks, Previdence, Rhode Island, U.8.—2nd April, 1875 





Patents on which the Stamp Duty of £50 has been Paid 


1026. VentitatTinGc Miyes, Andrew Pilling, Rochdale, Lancashire.—tth 
) 





NG Suutters, Alexander Clark, Rathbone-place, London. — 
2nd May, 1872. 

1692. Lapres’ Bust.es, Alexander Melville Clark, Chancery-lane, London. 
—4th June, 1872. 

802. Evaroratino Pans, Martin Benson, Southampton-buildings, London. 
—16th March, 1872. 

1060. DistrisuTinG Types, Alexander Fraser, Edinburgh.— 10th April 
1872. 

1115. CasTinG or MoutpineG, Robert Stone, Liverpool.—1l5th April, 1872. 

1243. Sutruates, Sidney William Rich, Chenies-street, London,—25th 
April, 1872. 

1052. GLove Sewina Macnine, Alexander Browne, Gracechurch’strect 
London. —9th April, 1872. 

1060. Scourtnc Pre Faprics, James Worrall, Manchester, and John 
Kershaw, Wadsworth, Halifax.—1l1th April, 1872. 

1070. Frntsuinc Cotrron Corps, James Worrall, Manchester, and John 
Kershaw, Wadsworth, Halifax.—llth April, 1872 

1109. Compostrors’ Tyre Cases, William Edward Newton, Chancery-lane, 
London. —13th April, 18 

1056. Tyres, LocotyPe 
London. —l0th April, I 

1071. Rairway Brakes, Jacob Heberlein, Southampton-bhuildings, 
London. —11th April, 1872. 

1074. Sprxninc and Dovuntixnc Corroxy, Henry Ashworth, Walsden, 
Lancashire.—1l1th April, 1872. 

1006, Suirs or Vessecs, Joseph Bettcley, Liverpool.—12/h April, 1872 

1117. SteeriInc or Mancuvrine Vesseis, George Stavers, Morpeth, 
Northumberland. —15th April, 1872. 


Patents on which the Stamp Duty of £100 has been Paid. 

1337. Sawixne Woop, John Casson, St. James’-street, Sheffield. —23rd 
April, 1868. 

1238. Fixine the Tives of Harrows, Edward Page, Victoria lronworks, 
Bedford.—15th April, 1868. 

2049. Frre-arRMs and Cartripces, George Tomlinson Bousficld, Lough- 
borough Park, Brixton, Surrey.—25th June, 1868. 


Notices of Intention to Proceed with Patents. 

4110. Suor Fixtures, Thomas William Wilson, Woodbridge 

4112, Recovery of ALKALI from BoiLep Esparto, &c., David Adam Fyfe, 
and William Hadfield Bowers, Manchester.—lst December, 1874 

4135. Looms for Weavine, Thomas Longworth and Francis Livyd Jones, 
Blackburn.—2nd Decemlxs, 1874. 

4150. CLeaninc Corton Waste, &c., Alfred Ford, Woburn-square, 
London. : 
4158. CLaniryinc Impure Water or Sewace, &c., Rupert Goodall, 
Armley, near 1 : 
4159. Hain Brusuina, &c., Macuine, James Henry Small, Buffalo, New 
York, U.8.—3rd December, 1874. 

4169. Winpow Guarps, James Dickie, Glasgow. 

4175. Carsonates of Sopa, Ludwig Mond, Northwich. 

4177. Economica, Generation, &c., of Heat and MecnanicaL Power, 
John Scott Russell, Sydenham. 

4179. Wasutnc Woot, Charles Hoyle, William Shackleton, and William 
Preston, Keighley.—4th December, 1874. 









d Purasotyres, John Greene, Pall-mall, 
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4°82. Hor Arr Barus, Frederick John Money, Marlborough-place. 

4101. Paper Pup, William Robert Lake, Southampton-bui 
London. —A communication from Henri Montmagnon. 

4103. Tupe Brusnes, Thomas Nash, Great Dover-street, Surrey.—dth 
December, 74. 

$207. Spixnine and Dovusiinea, John Smith, Oldham.—7th December, 1874. 

4218. Marine Borers and their Furnaces, Simon Regan, Bow.—8th 
December, WT4. 

4232. Preservina Prorte from the Sun's Rays, Alphonse Inghels, 
‘Termonde. 

4238. Srups, &c., Philip Daniel Roberts, Parade, Sherborne. 

4244. Mera, Tune, &c., Alfred Vincent Newton, Chancery-lanc, 
London.—A communication from George Jones Brooks. 


lai 





$246. Gumaaine Lapses, John Walter Read, Pancras-road, London.—$th | 


Deceusher, 874. 

424. Wasutna Macuines, Alexander Melville Clark, Chancery-lane, 
London.—A communication from Jules Decoudun,-—l0th December, 
Isv4 

4275. Ratsinea, &ec., SupmMercep Opsects, Alexander Melville Clark, 
Chancery-lane, London. --A communication from Jean Baptiste Toselli. 

Lith December, 1874. 

{251. Wacons, &e., George Greig, India-buildings, Edinburgh. 

4200. Warer Merer, &c., Charles Verdier, Rue Lafayette, Paris.--A com- 
munication from Paul Narcisse Joseph Macabies. 

4204, Bonus Nev Macnines, Alexander Melville Clark, Chancery-lane, 
London. —A communication from Julien Gérard,—12th December, 1874. 
4207. Stream Pumpina Enaines, Robert Binnie, London. - 14th December, 

Is74. 
(318. Steam Exoines, John Henry Johnson, Lincoln’s-inn-fields, London. 
A communication from William Brown Reany.—15th Decenber, 1874. 

455. Dressep LeatHer Curtinas, &c., Martin Murphy, Liverpool.—17th 
Decesnher, A874. 

4381. Sream Borers, Frederick John Cheesbrough, Water-street, Liver- 
pool.- A communication from William Charles Ford. 

4383, AppLyING SUPERHEATED Air to STEAM Botters, &c., Frederick 
John Cheesbrough, Water-street, Liverpool.—A communication from 
William Charles Ford.—10th December, 1874. 

31. Corrius Furnrrure, Thomas Kendrick, Balsall-heath.—4th January, 
1875, 

0. Roap Maxine, &e., Alexander Wilkinson, High-street, Marylebone, 
London.—tth January, 1875. 

80. Ratuway Brakes, &c., William Clark, Dunfermline. 

sv. Contectina Rays of Licut, &c., Alexander Melville Clark, Chancery- 
lane, London. — A communication from Pasquale Balestrieri.— 0th 
Jonuers, 75. 

118. CenrniruGaL Apparatus, Frederick James Britten and William 
Samuel Barron, Buttesland-street, London. —1l2th January, 1875. 

1t%. Secer-Lupricatine Wuerecs, &e., Arnold Lupton, Bagilt. — 14th 
Janvary, 175 

1, Amman Apparatus, &e., Alexander Melville Clark, Chancery-lane, 
London. —A communication from Ferdinand Charles Honoré Philippe 
d'Esterno.—Lith January, 1875. 

lu. Hearine Feep Water, &c., Samuel Johnson, East India-road, and 
William Allan, Greenwich,-—I8th January, 1875. 

231. Recutatina Cur-orr Vatves, &c., Thomas Broadbent and Joseph 
Westerby, Huddersticld. —21st January, \ 

ole. Tramways, Albert Hildebrandt, Cross-street, Manchester.—A com- 
munication from Gustave Niemann and Theodor Geiger.— 27th January, 
1875. 

138. Horse Cottar, Heetot Auguste Dufrené, Rue de la Fidélité, Paris. 

A communication from Jacob Laurent Dauncr.--5th February, 1875, 

SUL. Furxaces, &e., Christopher James Schofield, Clayton, near Man- 
chester.- -lLlth February, 1875. - 

642. Compressina Yarn, William Cox, Lochee.--22nd Febrvary, 1875. 

o76. Raitway Brakes, John lnray, Southampton-buildings, London.—A 
communication from Jacob Heberlein 

682. Fine and Damp Resistine, &c., William Henry Chambers, Edin- 
burgh. . 24th February, 1875. 

or Printine in Inks, &c., Joseph Brown, Chelsea 
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TL. Correr Plates 
with February, 75. 

74. Porasu and Sopa, &c., John White, Fleet-street, London.—1lst Murch, 
S75. 

825. Generatina Steam, Robert Chapman Anderson, Finchley. —5th 

Marveh, U75. 

1. CRANKED Suarts or AXLES, Edward Clarke, Lincoln.—s¢th Mareh, 

Is75 

’ 

1 
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Cuare-Currixa Macninery, Robert Maynard, Whittlesford.—1l0th 
Murch, UST. 

O74 Bcecrrican Musica Signaus, John Henry Johnson, Lincoln’s-inn- 
fields, London. —A communication from Elisha Gray.—lith March, 1875. 

007. Sewine Macuines, &e., Joseph Reimann, Rue Papin, Paris.—1sth 
Murch, S75. 

115. Proaving Breakwarteks, Robert Saunders, Croydon, 

lek Stream) CuntivatinG Macuinery, James Howard and HNdward 
lenney Boustield, Bedford.—10th Merch, 1875. 

J046, Umprecias, &e., Emile Charageat, Boulevard St. Denis, Paris.— 

wd Mareh, W875. 

105s. Centre Vatves, William Thomas Walker, Highgate, London,—23)¢d 
Mearveh, 75. 

wrv7. Invemienating Pusiic Clock, &e., Joseph Challender, Manchester. 

losd, Boxes, &e., Seth Wheeler and Edgar Jerome, Chancery-lane, 
London 

lust. Stream Trav, &c., Alfred Kusenbery, Diisseldorf, Germany.—24th 
Merch, 75. 

Josy. Rotiine Troy, Stren, &e., George Matthews, Seedley, Pendleton-— 
2th March, 87 

Inow and Srre., Henry Larkin, Theydon Gerdon. 

ta) Macuines, Edwyn Anthony, Hereford, and William 

e Taylor, Cambridge.—27th March, 1875. 

14s. Winpinc Yarxs, William Haslam and John Riley, Bolton. 

151. Porato Dritt, Ernest von Swinarski, Kruszewo, Prussia. --30th 
Murch, W875. 

1145, Sewine Macuines, William Taylor, Great Driffield. 

L157. Rotter Skates, John Romanes, Worthing, Sussex.—3lst March, 
Is75 

Il. Stream Enotnes, Joshua Greenwood, Manchester. 

1177. Grixpine and Povisnine, James William Butler, Stonebridge Park, 
Willesden, 

1182. Burxina Bricks, &c., George Haseltine, Southampton-buildings, 
London.--A communication from Edward Wingard Bingham, —lst 
Apvil, 1875. 














All persons haying an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such applications 
nt the office of the Commissioners of Patents within twenty-one days of 
its date, 





List of Specifications published during the week ending 
10th April, 1875. 
2023, 4d.; 2758, 2s. ; 2834, 10d.; 2900, 28.:8d.; 2001, 18. 6d.; 2024, Sd.' 


2930, 10d.; 2940, 18. 44.5 291, 1s. 2d.; 2956, 8d. 2901, 6d; 2962, 1s. 8d} 
2imi8, Is. Gd.; 2970, 8d.; 2972, 6d.; 2078, 8d.; 2981, 4d. ; 2982, 8d.; 2983» 

2084, 8d.; 2987, 4d.; 2088, 1s. 2d.; 2089, 6d.; 2992, 6d.; 2005, 10d.' 
Mi, 10d.; 3001, 4d.; 3003, 4d.; 3006, 4d.; 3007, 4d.; 3008, 4d.; 
DOO, 'Od.; 3010, 4d.; 3011, 6d.; 3013, Gd.; 3014, Js, 2d.; 3015, 4d.; 3016 
tid; SO18, 10d.; 3019, 8d.; 3021, 10d.; 3023, 18.; 3024, 4d.; 3026, 10d.; 3027» 
104., 8028, 1s, Gd.; 3029, 4d.; 8030, 4d.; 3032, 4d.; 3083, 4d.; 3035, 6d.; 
8056, 4d.; 3037, 4d.; 3038, 18.5; 8040, 4d.; 3041, 4d.; 3042, 4d.; 3044, 10d; 
045, Sd.; 3046, 6d.; 3047, 10d.; 3048, 4d. ; 3049, 4d.; 3051, 4d.; 3052, 
Od.; 8v54, 10d.; 3055, 4d.; 3056, 4d.; 3057, 4d.; 3059, 1s. 10d.; 3065, 4d.; 
066, 10d.; 3067, 4d.; 3068, 10d.; 3669, 4d.; 3070, 4d.; 3071, 4d.; 3072, 4d.; 
C082, Is. 4d.; 3090, Sd.; 3105, 4d.; 4448, 1s, 2d.; 4464, Ge.; 4491, 1s. 











*." Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 1s. must be 
remitted by Post-office Order, aie payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty's Patent-office, South- 
ampton-buildings, Chancery-lane, London. 





8395. cong on Fites, W. Y. Marston, Birmingham. -- Dated 5th 
Oclober, 1874, 

This invention consists in fixing to the inner side of the cover of the 
holder or file a bar or plate of metal having upon it two (or more) spikes 
or pins made of brass or other flexible or pliable metal or alloy. These 
spikes may be made from the bar itsell or be made separately and 
attached to the bar. On to the filed letters or papers on the spikes an 
eyeleted pressure bar is placed for pressing the letters or papers 
together. By bending in opposite directions the pointed ends of the 
spikes down upon the pressure bar, the latter and the papers are held 
firmly on the spikes. By lifting the bent upper ends of the spikes in a 
line perpendicular to the plane of the pressure bar the latter is released 
and may be lifted off the spikes. The fixed bottom bar may be omitted 
and the flexible or pliable spikes may be fixed directly to the cover. 
8408. Cuiiep Rots, J. Robbins, J. Wood, and J. Alibut, Tipton.— 

Dated 6th October, 1874. 
This invention consists in given strength and durability to chilled rolls 








by so ducting the facture that the axial or interior portions of 
the chilling cast iron are displaced and replaced by tough or grey cast iron 
or other tough iron, or by steel or mixtures of steel. This is effected by 
filling the chill mould with the chilling cast iron in the ordinary way, 
and after the chilling cast iron in contact with the mould has solidified 
pouring into the said mould tough iron or steel, which latter displaces 
and forees before it the liquid chilling iron in the axial or interior 
portions of the roll, the disy 1 iron ping by the get of the mould 
or by an opening at the bottom of the mould. The interior portions of 
the roll are thus made of a tougher metal than that of which its chilled 
shell is composed, and the liability of the roll to rupture when in use or 
while cooling is reduced, 

3424. Breecn-Loapine {SMALL-aRMs, W. M. Scott, Birmingham.—Dated 
Tth October, 874. 

This invention consists of the following mechanism for full cocking the 
hammers of drop down guns by the operation of the sliding bolt on with- 
drawing the said bolt to unfasten the barrels for charging, At the back 
of the break off is a vertical hanging lever, the lower or unjointed end of 
which bears against the lower part of the breasts of the internal hammers 
of the gun, The rear or hind part of the sliding bolt bears against the 
middle of the hanging lever. On withdrawing the bolt for recharging 
the gun, the rear or hind part of the said bolt forces back the hanging 
lever, and the latter acting on the lower part of the breasts of the 
hammers forces them back and cocks the gun. On shutting and locking 
down the barrels the bolt retires, the hanging lever lies close to the break 
off, and the hammers are free to fall to discharge the gun. The inventor 
prefers to combine the cocking mechanism described with the bolting 
down mechanism patented by him on the 25th October, 1865, No. 2752. 
3465. Raivs or Merauuic Bepsteaps, J. Atkins, Birminghau.— Dated 9th 

October, 1874. 

According to this invention the junction pieces by which the horizontal 
and vertical rods or tubes of the rail are connected together are made in 
balves by stamping, the said halves being joined together by soldering 
or brazing. When the halves are joined together a central part having 
three, four, or more tubular arms or sockets is formed, the tubes or rods 
being fixed in the tubular sockets by passing headed pins through holes 
in the sockets and tubes, and riveting the said pins. The central part of 
the junction piece may be variously ornamented by the stamping process, 
and it may be further ornamented by ornaments formed by the same dies 
and at the same time as the central part and tubular sockets. These 
ornaments may be made wholly on one half of the junction piece or 
partly on one and partly on the other. Or the ornaments may be made 
in halves, which are soldered or brazed together. 

4048. Locomotive Enoines, P. Jensen, Chancery-lane, London.—A com- 
munication from H. Asplund, Kristinehamm, Sireden, — Dated 25th 
Norewmber, 1874. 

Frames are carried inside of the front wheels and cylinders to a cross 
plate, whence the frames are carried back outside the hind or bogie 
wheels ; « wider tire-box than heretofore is thus obtained, as also a better 
distribution of the lead. 

1085. Unitisa on Weipixc Wrovent Iron anp Steet, 0. J. Wilwert, 
Brussels, —Dated 25th Mareh, W75. 

This invention consists in uniting or welding wrought iron and steel 
by immersing a heated block of iron, formed with a rib or projection or 
several ribs or projections upon it, in molten steel contained in a suitable 
mould or vessel, so that those parts of the iron which are to be united or 
welded to the said stecl shall be in contact therewith. 

1098. Raiway WuHee.s, W. Stableford, Oldbury.—Dated 25th March, 
1875, 











This consists, First, in attaching the rim to the tire by means of 
continuous lips and hollows formed in both and taking into one another. 
The tire is retained in its place by a hooked ring upon which a lip of the 
tire is hammered. Secondly, in attaching the rim to the tire by means 
of two lips. The tire lip has an angled face for the rim lip to be 
hammered upon. Thirdly, in attaching by two lips with corresponding 
hollows or grooves. Fourthly, in attaching by two lips fitting into corre- 
sponding hollows and held in contact by a ring and screw bolt set at 
intervals. 

3310. Twistinc, Compressinc, AND Rotiinc Topacco, J. BE. Andrei, 
Stock port. — Dated 28th September, 1874. 

This invention is applicable to those machines in which rollers are 
employed for twisting, compressing, 9nd rolling tobacco, and it consists 
in the use of a solid top roller, acting in combination with two segmental 
other rollers, also in making the solid top roller taper, and in making the 
front bottem roller longer than the others to assist in feeding the finer 
sorts of tobacco. . 

3311. Evecrrica, Burciar ALArns, E.G. Wright, Southampton-strect, 
Bloomsbury.—A communication from A, S. Howe, Utica, U.S.—Dated 
28th September, 1874. 

This invention relates to alarm apparatus consisting of a bell worked 
by clockwork, which is held by a detent on the loaded armature of an 
clectro-magnet as long as the magnet is rendered active by a current of 
electricity through its coils, but which is released as soon as the electrical 
current is interrupted. The electro-magnet is connected to a battery by 
wires arranged at the doors, windows, or other points to be protected, so 
that these cannot be opened without breaking the wire, whereupon the 
alarm issounded. The armature in releasing the clockwork moves also an 
electrical switch, which has tc be reset by a key. 

3312. CLeantne, Finisuinc, anpb Comp Letinc PLates Coatep wrrn Tin 
on Ternr, A. Gilbertson, Pontardaie, EB. Gething, W. Gething, and D. 
Jenkins, Aberdulais.—Dated 28th September, 1874. 

A system of rollers running at different speed and different pressures, 
and supplied with polishing and cleaning materials. 

8314. Puppiine Iron, 7. H. Henderson, Langley Mill, Derby.—Dated 28th 
September, 1874. 

The inventor puddles iron by means of a peculiar shaped rabble, which 
is passed through a slot in the crown of the furnace, the slot is then 
stopped and the rabble is operated by the shafts and toothed gearing 
above the furnace. 

3315. Rorary Enoines, @. Allix, Isle of Dogs.—Dated 28th September, 
18 












This consists in fitting sliding plates as pistons in separate casings, and 
forcing such plates out in contact with a fixed cylinder, and in by con- 
tact with inclined ribs in the cylinder. 

3316. Portas_e Points, INCLINES, OR APPARATUS FOR TRANSFERRING 
Tramway Cars, J. W. Jones, Holloway.—Dated 28th September, 1874. 

For this purpose a point or shoe of cast iron or other metal is employed, 
the base of which fits into the groove of the tram rail, each end of such 
base being formed with an incline projecting from the body of the shoe or 
point. The projecting incline causes the flange of the wheel to travel up 
in to a groove formed in the shoe, the raised sides of which widen or taper 
outwards to the other end of the shoes, the upper surfaces of which are 
inclined downwards towards the rail and road. 

3317. Frower Pors, Troucus, AND PLant HoLpers, R. George, Kentish- 
town. —Dated 28th September, 1874. 

This invention has for its object improvements in flower pots, troughs, 
and plant holders, for the purpose of supplying water, moisture, or 
fertilising fluld to the trees, plants, cuttings, or seed contained therein, 
whereby their growth is improved and a constant and uniform supply of 
moisture is insured. In applying this invention to an ordinary eer 
pot it is placed in another pot or non-porous vessel with a space between 
them containing water or fertilising fluids, which is fed up into the soil in 
the pot by capillary attraction produced by the insertion of a piece of 
rope, fibrous, or other material, through the hole in the bottom of the pot 
to form a communication between the water and the soil. The same 
— may be applied to the hop plant or other growing plants and 
seeds. 

3318. Gas Burners, J. Wallace, Newcastle-on-Tyne.—Dated 28th September, 
1874. 


This provisional specification describes a flat flame burner for gassing 
yarns ; a ventilator for the same. Also improved Bunsen burner tubes. 
3319. Cotiectinc AND Storina Water, H. Bessemer, Queen-street-place, 

London. —Dated 28th September, 1874. 

The object of this invention is to collect rain water on pure impervious 
surfaces, and carefully avoiding all sources of contamination to conduct it 
into receivers to be stored for use. 

3320. Cookina, J. Whelan, Lower Clapton.—Dated 28th September, 1874. 

The main features of this invention consist in forming the apparatus 
with a lower roasting chamber, to the interior of which the Peat has 
direct access, and with an upper baking chamber which is heated by the 
circulation around its exterior of the heat after it has performed its func- 
tions in the lower chamber. Both chambers are surrounded with a 
casing or gpa hn the upper chamber is separated from the lower 
chamber by a diaphragm perforated around near its circumferential edge 
to allow of access of the heat from the lower chamber to the jacketed 
space around the upper chamber. After the heat has thoroughly cir- 
culated in the lower chamber and around the upper chamber it finds 
outlet at the lower part of the jacketed space around the lower chamber. 

e heat is obtai from an arrang t of at pheric burners placed 
inside and at the lower part of the lower chamber, but near its circum- 
ference so as to be out of the way of any falling fat. A further feature of 
this invention consists in placing the cooking apparatus upon a table or 
bracketed support. Alongside the lower chamber the inventor arranges 
a boiling apparatus with an arrangement of atmospheric burners supplied 
from one supply pipe ; the apparatus consists of a suitably shaped metallic 
framing, carrying a grating above the burners, and upon which the 
culinary or domestic vessels are placed ; and at one end of this part of the 
apparatus the inventor places a domestic boiler, which is provided with a 

rough tube,;through which is run a pipe perforated with a series 
of atmospheric burners, and to prevent cold water having access to this 








boiler the inventor connects an inlet and an outlet pipe from it to an 

upper small cistern supplied by an ordinary ball pa arrangement, 80 

that the heated water constantly circulates between the boiler and the 

small supply cistern, 

8822. Rorary Wes Printine Macuine, F. Donnison and F- H. Donnison, 
Newcastle-on-Tyne.—Dated 28th September, 1874. 

This invention consists in certain improvements which simplify web 
printing machines while being equally effective. The principal improve- 
ment is that only one cutting cylinder is required and used in conjune- 
tion with one of the impression cylinders, also that one ink trough sup- 
plies all the rollers. 

83323. Om Corour, F. Wirth, Frankfort-on-the-Maine.—A communication 
Jrom C. Gruenzireig, Esslingen.—Dated 28th September, 1874. 

This improved oil colour consists ‘of the following ingredients :—10 per 
cent. terra umbracea (umber), 5 per cent. terra ochra (yellow ochre), 
10 per cent. minium rubr. angl. (English red lead), 5 per cent. ultramine, 
5 per cent. zincum oxydatum album (zinc white), 25 per cent. cerussa 
alba chemico-pura (white lead), 10 per cent. graphite, 5 per cent. man- 
ganum oxydatum nativum (black wad), 25 per cent. oleum lini coctum 
(oil varnish). For using this improved oil colour the following is to be 
observed :—The part to be coated must previously be thoroughly cleansed 
and dried in order that the colour may be well fixed. Iron must previous 
to the coating be cleansed from rust. If the colour is to be diluted good 
varnish must be used ; any other oil or fat cannot be used. 

3325. Bricks, Biocks, Pires, anp Ties FROM Siac, H. C. Paterson, 
Glasgow.—Dated 29th September, 1874. 

The features of novelty which constitute this invention are the con 
struction of the said articles of slag by casting them whilst the slag is in 
a liquid state, and then immersing the same in a hydrocarbon 
3326. TreaTMENT or SLops, Liguip Rervuse, &c., F. 7. Bond, Gloucester. 

—Dated 2th September, 1874. 

The mode described consists of a combination of precipitation by 
certain chemical agents such as sulphuric acid, sulphate of alumina, &c., 
in the case of soapy waters, and sulphate of copper and bi-chromate of 
potash in the case of bloody waters, with subsequent filtration either by 
means of a floating strainer or a submerged filter specially constructed 
for the purpose. The process is carried on in a barrel, tub, or other 
appropriate vessel, open at the top and provided with a tap connected by 
india-rubber tubing with the strainer or filter aforesaid. 

3828. Tir ror Suutties, R. Darrson, Blackburn.—Dated 29th September, 

S74. 

And the features of novelty which constitute the same to be set forth 
in the following abridgment of the inventor's provisional specification : 
That part of the tip which is driven into the shuttle is made larger than 
usual in diameter, and also made hollow so that it may act ax a hoop on a 
portion of the wood and be thus less liable to split the shuttle. 

83329. Sappies, J. Clay, Yardley.— Dated 29th September, 1874. 

This invention consists in making saddles capable of being adjusted to 
fit either full, broad-backed, or medium-backed, or narrow-backed 
animals, in the following manner :—This is effected by making each of 
the front and back arched parts of the saddle tree of taree cured plates, 
a centre plate and two outer plates, the outer plates being capable of 
being fixed in different positions on the centre plate. To the —T 
the seat of the saddle is fixed, and te the bottom or lower ends of the 
outer plates the longitudinal wooden bearing bars of the saddle are tixed. 
A screw bolt at the middle of the centre plate carries an angular key 
piece, and other screw bolts on either side the central screw bolt form 
centres on which the outer plates can turn. A set of three or more 
angular key pieces is provided for each arched part of the saddle tree. 
By inserting one or other of these key pieces between the inner angular 
ends of the outer curved plates of the saddle tree the size of the saddle 
may be adjusted to the back of the animal. The central key pieces and 
outer curved plates are fixed by screw nuts screwed on the screw bolts 
described. 

3330. Dry anp Water Ciosets, Ff. 7. Bond, Gloucester.—Dated 20th 
September, U874. 

The specification describes two forms of ash distributor for use in dry 
closets, one to be fixed in the outer wall of a closet and having a movable 
cradle for sifting inside it, the other to be fixed on top of the seat and 
supplying a charge of ashes to the excrement receptacle directly through 
the hole in the seat. It also describes an application of the latter form of 
distribution as a means of supplying disinfecting powder to commodes 
and water-closets, and an improved form of separator for the separation 
of the urine from the feeces. 

3332. Purirication or Sucar Soivtions, C. H. Gill and G. Martineau, 
Christian-street, Lowion.—Dated 29th September, 1874. 

This specification describes an excess of tannin to sugar solutions and 
subsequently removing this excess by the addition of alumina. 

3333. TREATING SaccHARINE Soivtions, C. H. Gill and FN. @. Gill, 
Christian-atreet, London,— Dated 29th September, 1874. 

Oxalic acid is the agent employed. 

8334. Acruatinc Rauway Brakes, E. D. Barker, Bedford-voi, London, 
—Dated 2th September, 1874. 

According to this provisional specification, a cylinder and piston worked 
by a fluid is applied in the centre of the carriage, so as to draw together 
two cross bars, carrying brake blocks at their ends, nipping the wheels 
on both sides of the carriage. 

3335. Umperenta Farrics, W. Thomas, Cheapside, London.—Dated 29th 
September, S74. 

This invention relates to the manufacture of umbrella fabric with warp 
strengthened in the parts most subject to wear, in such manner, as to 
avoid waste in cutting. The fabric, with strengthened lines of warp, is 
either woven in cylindrical form in a circular loom and then cut 
diagonally, or it is woven flat with borders zig-zagged to suit the tri- 
angular shapes to be cut, and in the latter case the waste of the warp 
which would extend across the indentations of the borders is avoided by 
gradually folding during weaving successive lengths of web into plaits 
along with the adjoining lengths, and then cutting the warp threads 
which connect their edges. 

3836. Prerarinea, Dressinc, AND WATERPROOFING WOVEN Faprics, 
D, Nicoll, Oriental-place, Brighton. —Dated 29th September, 1874. 

The use of glycerine in combination with soap or saponaceous sub- 
stances, cither alone or cembined with other matters for waterproofing 
woven fabrics. 

3340. Cement, G. H. Forbes, Broughton Rectory, Northampton.—Dated 
0th September, 1874. 

According to the present invention the inventor uses the foul or refuse 
lime of gas works, and coke or coke breeze, or an equivalent of the same 
without chalk or limestone, and the inventor employs from one-third 
part to six parts of coke or coke breeze, or an equivalent of the same to 
one part of foul lime. 

3342. Recirrocatinc Enaines ror Drittinc Hotes iy Rocks, &. 
Edwards, Sourhampton-buildings, Chancery-lane.—-Dated 30th September, 
1874. 

This invention consists in making a piston of considerable length work- 
ing in a cylinder into which it only fits at its ends, the space between 
communicating with a discharge or exhaust pipe. Each end of the 
cylinder has a port communicating with a steam port near the centre of a 
smaller cylinder, and between these two steam ports an exhaust ag is 
arranged in the usual way, opening directly into the larger cylinder. A 
slide valve of the usual kind works upon the ports in the smaller cylinder, 
and is actuated by a rod connecting together two pistons, one of which 
works at each end of the smaller cylinder, and an inlet pipe is provided enter- 
ing the smaller cylinder between these pistons. A small port or passage 
communicates between each end of the smaller cylinder and the end of 
the larger one, so as to be uncovered by the piston in the latter near the 
end of its stroke, and the steam is thus admitted behind the smaller 
piston, and instantly reverses the valve, and so changes the direction of 
motion of the larger piston, and so on continually. The smaller ports 
may pass direct into the larger cylinder, and the larger ports may cross 
pox other instead ef the arrangement described, and the valve may 
work on a flat instead of a curved face, and adjustable communications 
may be arranged to the ends of the smaller cylinder, to admit steam to 
either end to start the apparatus. By the improved supports described, 
the engine may be used for pumping or for other purposes. 

3343. CLEANSING AND Reviviryinc ANIMAL CHARCOAL, W. Whitthread, 
Liverpool.—Dated 30th September, 1874. 

This invention relates to the treatment of charcoal which has been used 
in the decolorisation of saccharine solutions, and consists :—Under the 
first or cleansing process in using water surcharged with carbonic or 
sulphurous acid to wash out from the used or spent charcoal any alkaline 
matter left after such charcoal has been cleansed with an alkali, alkaline, 
carbonate, or mixture thereof. Under the second or revivifying process in 
treating used or spent animal charcoal with dicalcic phosphate dissolved 
in water surcharged with carbonic or sulphurous acid or with dicalcic 
phosphate dissolved in a solution of monocalcic phosphate in combina- 
tion with carbonic or sulphurous acids. 

3344. CoLLectiING AND Brnpina Corn, 8TRAW, OR Hay, J. C. Mewburn, 
Fleet-street, London.—A communication from B. Saladin, Nancy.—Dated 
30th September, 1874. 

This provisional specification describes a machine composed of a barrow 
having a movable frame which carries uprights. The corn to be bound is 
piled between the uprights, and a lever is caused to press on the middle 
of the pile which is then bound in the usual way. The frame can be dis- 
mounted and used for making trusses of hay or straw. According to 
another arrangement the barrow carries a sort of fork with five prongs, 
the middle prong being jointed. The machine is pushed forward so that 
the prongs may pass under the corn, which thus becomes collected on the 
machine. The three middle prongs are then lifted by appropriate 
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mechanism, so as to carry the corn towards the back of the machine, One 

rtion of the jointed prong now serves as a lever to press the corn, which 
is then bound in the usual way. 

$346. Gas, F. Robinson, Leytonstone.—Dated 30th September, 1874. 

The object of this invention is to produce carburetted hydrogen gas of 
a purer quality, higher illuminating power, and at a cheaper cost than by 
the processes heretofore employed. 

3347. Weicuine anp Lirrino, 8. Wilkerson, Bassingbourne.—Dated 30th 
September, 1874. 

The principal feature of this invention consists in the improved appli- 
cation to, or combination with, the said machines of a weighing arrange- 
ment. On a suitable foundation the inventor erects two front — 
standards, in the inner front face of each he makes a groove, in which he 

jlaves a side iron of a slid: iron frame, which at its lewer end projects 

orwards as a wide fork, which when in its lowest position rests upon the 

foundation. The upper ends of the side irons the inventor connects by a 
cross-bar, and to the lower ends he connects chains, which he attaches to 
eccentric heaving pulleys, carried by the front standards at their rear, 
carrying the chains from the eccentric heaving pulleys over other pulleys 
carsied by brackets at the top of the standards. The said forked parts 
are provided with two or more upper conical projections. In front of and 
above the lifting frame the inventor places the weighing frame, which 
consists of a back for supporting the sack and of a frontward projecting 
base, which is also seveliiad with conical projections. At the time of 
weighing the sack is placed upon a board provided in its under surface 
with conical holes, the inner ones of which rest upon the conical projec- 
tions of the weighing frame. After the weighing, upon the operation 
of the winch actuating the eccentric heaving blocks, the sliding frame is 
actuated and rises, and its conical projections catch the outer conical 
holes of the projecting edges of the board, and raises it with thesack from 
the weighing ame The weighing frame is centred upon a pivot of a 
weighing lever centred to the framing and at its free end, and provided 
with a sliding pound weight, the heavier weighing being obtained by the 
use of movable weights placed on the outer end of the weighing lever. 
The front standards are secured to the foundation plate Ly cross and rear 
framings of wood or iron, the rearmost of which carries an adjustable 
arrangement used to adjust a steadying bar which bears against the back 
of the weighing frame. The centre of the said cross-bar carries a hook 
which is turned backward when the sack and contents are being weighed 
and turned forwards so as to hold the sack when it is being raised. The 
back of the weighing frame at its front carries a detachable sack holding 
device for holding open the mouths of sacks. 

3348. Fasteners ror Winpow Sasues, B. Peck, Glasgow.—Dated 30th 
September, 1874. 

In carrying out the invention a hook-shaped lever latch is hinged be- 
tween a pair of metal cheeks fixed to the top of the lower sash ; whilst 
to the bottom frame of the upper sash there is fixed a metal piece having 
a bevelled top part, and an opening under such bevelled part. When the 
lower sash is shut down, the nose of the lever latch encounters the 
bevelled part, is by it turned sufficiently back to clear it, and then returns 
by its own weight under the bevelled part, and in that position holds the 
sushes fastened. 

3349. Faprics SuiTaBLeE FoR ooems, Skirts, &c., A. Mahler and A. 
Mahler, Red Lion-court, Watlitg-street, London.—Dated 30th September, 
1874. 

This relates to weaving yarn-dyed threads in close contact and in 
open work in alternate order to produce a new fabric for ladies’ wear. 
3350. Improvements 1x Looms, F. F. Burlock, Birmingham, Connecticut. 

—A communication from C. H. Chapman, Shirley, U.8.—Dated 30th Sep- 
tember, 1874. 

This invention relates to improvements in looms, and consists in a 
serics of devices applied to the said looms for weaving tape, ribbons, and 
other narrow goods. These devices are comprised generally and sub- 
stantially in the combination of a grooved —— and rod, with the 
shuttle carriage and shuttle, and with an operating lever. Also in the 
combination of a slide with the harnesses to keep them in place. Also in 
the combination of the operating cams with the main shaft. Also in the 
combination of drops on a horizontal rod with a rocking lever on a hori- 
yontal shaft, and witha latch in combination with collars, and a spring 
on a horizontal rod moving forwards and operating the shipping latch 
and other shipping devices, so as to shift the belt from the fast to the 
loose pulley on the breakage of a thread of the warp. Also in the process 
of shading, and in carrying in and fastening the weft threads. Also in 
the combination of the needles and needle arm, with a spring and with a 
cam and operating lever. 

3351. Gatvano-nyprostatic Apparatus, W. R. Lake, Southampton- 
buildings, London.—-A communication from W. Lambrecht and F. Wip- 
porn, Vienna.—Dated 30th September, 1874. 

The apparatus constructed according to this invention are based on 
what may be termed the galvano-hydrostatic principle. This principle 
consists in causing a liquid serving to excite electricity in an ordinary 
galvanic apparatus (zine and coal apparatus for instance) to rise so high 
by pneumatic pressure created by blowing in or pumping in air that it is 
brought into contact with the galvanic element, whereby an elastic cur- 
rent is excited as long as the air is not allowed to escape. The galvano- 
hydrostatic principle is applied, according to the present invention, to 
the construction of elements and apparatus for scientific, medical, and 
surgical purposes ; further for igniting candles, fusees, and the like, for 
illuminating purposes, specially for illuminating watches and clocks, and 
finally, for Clogging’ thes is, especially for house telegraphs. 

3352. Savinc Water, J. H. Lynde, Sale.—Dated 1st October, 1874. 

This apparatus consists of a cistern divided into two or more compart- 
ments, but connected by holes at the bottom of the partitions. In one 
compartment is a ball valve, and the others are provided with syphons 
and flaps connected to a handle, by which the water is drawn off as 
required, 

3353. Revotvine Pistots AND OTHER SMALL-ARMS, 0. Altendorys, Bir- 
mingham.—A communication from A. Fagnus and Co., Liége.—Dated 
lat October, 874. 

This invention consists of mechanism for lifting the hammer to a posi- 
tion of safety after the pistol or arm has been discharged and the pres- 
sure of the finger removed from the trigger. At the back of the heel of 
the hammer, and passing along one side thereof, is a small lever upon 
which the lower limb of the main spring bears, the unjointed end of the 
said lever bearing upon a pin or stud on the trigger. As the hammer is 
raised to full cock, the small lever is lifted by the stud on the trigger, and 
the lower limb of the main spring is compressed. When the trigger is 
pulled and the hammer falls, the lever and compressed lower limb of the 
main spring are unaffected by the falling hammer, but on removing the 
pressure from the trigger the said compressed spring depresses the lever, 
and a shoulder on it bearing against Ft yee on the heel of the ham- 
mer lifts the said hammer to a position of safety or to half-cock. The 
hammer is thus lifted tea position of safety by the back or return move- 
ment of the trigger, the lifting mechanism being brought into action by 
the full cocking of the hammer. 

8355. Woop Sprints ror Matcues, B. J. B. Mills, Southampton-buildings, 
London.—A communication from V. B. Nielson, Malmud, Sweden.—Dated 
lat October, 1874. 

The machinery or apparatus consists of a frame mounted at one end 
upon centres of motion carried by suitable frames or standards, which 
frame follows by its own weight the outside of the wood as the latter is 
cut away by the plane or cutter. 

3357. Door Kxovs orn Hanpies, &. G. Bremer, Chancery-lane.—A com- 
munication from C. Carpenter, Hamilton, Canada.—Dated 1st October, 
1874. 

This consists, First, casting the knob and spindle holder or shank in 
separate pieces and uniting them by heating the knob to a red heat and 
then inserting the spindle in aperture in knob which contracts while 
cooling. Secondly, the combination of a flanged circular plate and hub 
or brush with the door spindle, shank and knob, to prevent wear and 
tear and of the knob becoming loose. Thirdly, the arrangement and 
combination of rixet holes and wedge or key with shank and spindle in 
order to be able to adjust the length of spindle on the knob and to secure 
the spindle to shank. 

83358. Srorrer ror Borrties, F. B. Mitchell, Truro.—Dated 1st October, 
1874 


This invention mainly consists in an improved stopper for bottles. A 
mode of constructing this improved stopper consists in having a tube, at 
the lower part of which is a ring of rubber or other suitable material. In 
this tube a slider or piston slides free to move up or down, such slider or 
piston running through a ring of rubber or other suitable material placed 
in a groove in the tube. This piston or slider, which is hollow, has an 
opening or openings made in same, but in some cases the piston or slider 
is solid. When the liquid is required to be withdrawn, the piston or 
slider is pressed or drawn and passes through the above elastic band, and 
the liquid runs through the tube into and through the openings in the 
piston or slider and flows out through the same. In some cases the exit 
of the liquid is through holes in the outer tube, the liquid flowing through 
the hollow piston or slider and out by openi: in same, thence through 
the holes or openings in the outer tube. Modifications of this stopper are 
also descri 
$359. Composinc anp TRANSMITTING Morse’s Stans, A. Mouillard, Paris. 

—Dated 1st October, 1874. 

This invention relates to a telegraphic sending apparatus, whereby the 
symbols of the Morse code are transmitted by a single action of the 
operator's hand for each symbol instead of being produced by repeated 
strokes of a contact key. A number of keys arranged on a keyboard are 
connected to slides over which is moun a wheel having blades on its 
periphery. When the keys are depressed a number of these sliding blades 
are “yt on one side of the wheel, and the wheel acted on by clock- 
work is permitted to turn partly round. The protruded blades are by 





the intermittent rotation of the wheel brought successively under a 
eontact pawl, whereby currents of electricity are passed into the line 
wire, th durations and intervals depen a on the number and 
order of the ——— blades, such currents ucing on the receiving 
instrument dots, dashes, and intervals corresponding to the symbols 
of the code. The contact pawl is so geared to the wheel that the trans- 
mission is rendered peed me notwithstanding the rapid intermittent 
movements of the wheel. The keys | be arranged either to produce 
by the simultaneous depression of several of them, the required combina- 
tion of dots, dashes, and intervals, or each letter or symbol may have 
its appropriate key, the depression of which produces the required com- 
bination. 
3860. Dress Improvens, J. Binaepfel and G. T. P. Pointer, Great Sutton- 
street, Clerkenwell.—Dated lst October, 1874. 
Willow is used for manufacturing bustles or dress improvers. 
3362. Pires, A. Strauss, Basinghall-street, London.—Dated lat October, 
1874 


This consists in fitting one or more hooks, studs, or buttons on or to pipes, 
cigar, and cigarette tubes, so that they can be held from a button hole of 
the coat or other garment worn by the smoker. 

8363. Puzzir Game, J. Borde, Hoxton.—Dated 1st October, 1874, 

This invention relates to a novel arrangement and combination of a 
cord or chains with plates, blocks, or figures, of various forms 
arranged with holes therein, through which the looped ends of the cord 
or chain are passed and then looped over the plates, blocks, or figures in 
such manner as to interlock the ends of the cord or chain with the plates, 
blocks, or figures, which thus combined require great ingenuity in sepa- 
rating the parts composing the puzzle from one another. Two or more of 
such puzzles may be combined together so as to increase the complexity 
of the parts thus combined 
3364. Wasnine Woo, G. R. Bryant, Chippenhai.—Dated 1st October, 

1874. 

By means of this machine the wool or other material to be washed is 
kept in water as long or short a time as may be needful, and when 
sutticiently clean is delivered through press rollers in « fit state for the 
drying stove. The novelties are chiefly the varied motion given to the 
wool while immersed in the water, and by means of which it is more 
thoroughly cleansed than heretofore, and the simple and complete 
manner of delivering the wool to the press rollers when it is sufficiently 
washed. 

3365. Preventine Fraupucent Use or Rattway ayp OTuer Passes, 4. 
Smith and G. Wilson, Leeds.——Dated lat October, 1874. 

Combining with the pass a photograph of the holder in such manner 
that one cannot be separated from the other. 

3366. MAKING AND CoNDENSING OXYGEN AND HypRocen Gases, J. Beck, 
Cornhill, London.— A communication from N. H. Edgerton, Philadelphia, 
—Dated 2nd October, 1874. 

The process consists in the making and condensing, by molecular 
action, oxygen and hydrogen gases in a solid wrought iron cylinder of 
peculiar construction. 

3367. Castinc Metat Gratines, W. R. Evans, Opord-road, Caledonian- 
road, London.--Dated 2nd October, 1874. 

According to this provisional specification the mould is formed of a 
series of cores placed on a sand bed. The cores are formed with heads 
which, fitting closely one to the other, keep the bodies of the cores duly 
spaced. 

3369. Jomstnc Meta. Banps or Surets, M. Beason, Southampton- 
buildings, London.—A communication from C. H. Compton, Calcutta.— 
Dated 2nd October, 1874. 

The improvement consists in making longitudinal slots in the band or 
sheets of metal for receiving a T-shaped fastening made of a strip of 
wrought iron for riveting or fastening the pieces of metal together. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Buyers of finished iron on ‘Change yesterday—Thursday—in 
Birmingham, operated very cautiously. Makers complained of the 
competition of other districts, particularly of South Yorkshire, of 
Cleveland, and of North Staffordshire. 

There appears as much anxiety to get orders for all the vended 
commodities as there was before and at the quarterly meetings ; 
and the reports brought in from the several districts are to the 
effect that the business at those meetings has had very little effect 
upon the extent of work doing at the mills and forges. Buyers are 
keeping out of the market as much as possible, pulling hard to 
bring down quotations ; and they are encouraged to hope for 
success by indications from other districts. The reduction of from 
10s. to 15s, in the quotations of bar firms in Sheffield and South 
Yorkshire, by waich makers thereabout are now able to send bars 
into Liverpool at £8 10s. and into Manchester at as low as £87s, 4d., 
is a step which, taken since our quarterly meeting, has considerably 
weakened the position of the South Staffordshire maker in his bar 
dealings, not with these markets alone, but also with certain others in 
which the South Yorkshire makers can easily compete with him. 
Simultaneously, information is to hand of a reduction of £1 in wire 
delared by one of the Wavrington firms, ° 

No more, however, can the wire ironmakers of Shropshire reduce 
their prices upon such a lead than can the South Staffordshire bar 
makers at the lead of the South Yorkshire bar firms. Pigs keep 
up in both cases, and until some relief in first cost is Gdeal 
producers here declare that there is no alternative but to let their 
competitors make, unchecked, the best of their better position in 
respect of the expenses of production. Mill and forge proprietors 
yesterday evinced a disposition to meet customers’ views, but it 
was impossible for them to give way to the extent demanded. 

A good quality pig iron is being made in Yorkshire at a price 
much below that at which a corresponding quality can be made 
here; and the colliery proprietors en appear to be able to bring 
down the wages of the miners with more Perility than is possible to 
the South Staffordshire colliery owners during the existence of the 
arrangement which was entered into at the conclusion of the last 
strike, and which requires a long notice before other terms can be 
adopted. 

Iron-making firms keep fairly supplied with orders, and they are 
able to maintain their quotations with firmness, Past experience 
encourages continued enterprise. The Wombridge Iron Company, 
which has for somewhat over six years successfully carried out 
works of that name at Oakengates, under a lease for seven years, 
with power to purchase within the term, has just completed the 
— of the freehold and fixed plant, and the concern is now 

ing formed into a limited liability company. All the shares, 
however, have been taken up by the former company. 

Much of the future in respect of prices seems to many iron- 
masters dependent upon the arrangement that may be come to 
regulating the scale of finished ironworkers’ wages to take effect on 
the 3rd of July, when the Derby scale will have to be replaced by 
another, consequent upon the notice given by the ironmasters in 
the North of England, who are — to the present basis of wage 
payment. That the new scale will be more conducive to the 
interests of the trade, now that new orders are so sadly needed, is 
thought quite probable. At the same time the uncertainty which 
must prevail until the question is adjusted affords an opportunity 
for speculation of which the bulls and bears take as much advan- 
tage as they are able. 

-mine pig iron was firm at £5, but little or no business was 
transacted in it, 

Ores are offered in much variety. Somersetshire ore is selling 
more than fairly; and Cornish red hematite is being pushed at 
22s, 6d. delivered. 

There is still difficulty in getting all the coal that is needed from 
the Cannock Chase collieries, whence large consignments continue 
to be forwarded by rail to the domestic markets in the South of 
England in particular ; but coal required in the mills and forges is 
abundant and easy in price. 

Satisfaction is being expressed that arrangements have been come 
to between Messrs, Groucutt and Sons and the South Staffordshire 
Mines Drainage Commissioners, by which the former’s pumping 
engine that does so much to relieve of water a portion of the mines in 
the Bilston district, shall be kept in operation. The commissioners 
in this, as in every arrangement hitherto made known to which 
they have been parties, are acting in a manner to secure the con- 
fidence of the trade, and to accomplish the solid designed 
when the Act was obtained, Negotiations have sleo been just 





begun between the commissioners and a firm in the Tipton district, 
who likewise own a pumping engine by which neighbouring pro- 
perties are benefited ; — on Wednesday the negotiations were 
advanced a stage. 

A fair amount of business is being done in coke. Consignments 
continue to arrive to some extent from South Wales, but freely 
from Derbyshire and Yorkshire, and in a less conspicuous degree 
from Durham. That of the last-mentioned district is selling in 
this market at from £1 7s. to £1 10s. per ton, according to quality; 
but Derbyshire and South Wales are both to be had at 1%, It is 
the Derbyshire coke which is just now selling with most freedom. 

A petition for liquidation has been filed in Stourbridge County- 
court by Mr. Benjamin Wood, coke manufacturer and coal master, 
carrying on business at Penonett, Staffordshire, under the style of 
Wood and Company, and lately at the Deri and Cefn Glaes 
Collieries, Glamorgan, and the Yew Tree and Keelings collieries, 
and the Houghton Colliery, Kingswinford. The liabilities are 
estimated at about £50,000. The first meeting of the creditors is 
to be held at Dudley on May 10th. 

The condition of the industries of Birmingham and district has 
during the week undergone hardly any change. Naval and marine 
ironwork is in moderate request. Edge tools are being more 
inquired after. The end of the strike in the Wedmesbury tube 
trade has not led to the return to work of many of the men, the 
masters attributing this to paucity of orders, and forecasting no 
likely improvement until productive costs are appreciably lessened. 
Galvanised iron roofing sheets and similar kinds of goods are being 
well sold forward, and prices show no lowering tendency. Cut 
nails are less in demand, and some makers have announced a reduc 
tion of 10s. per ton in cut, clasp, clout, and rose nails. This altera- 
tion leaves the quotations of Messrs. Hadley Brothers and Co., 
Birmingham, at for 3in. nails delivered in London 14s, 6d. per cwt., 
and the other sizes in the usual proportion, A Government con 
tract for 13,000 currycombs is looked for in the Willenhall dis 
trict. 

The Patent Steam Boiler Company, of Heneage-street, Birming- 
ham, who, it will be remembered, are the firm that produce Root's 
tubular boilers in this country, are just now engaged in completing, 
amongst other work, two 100-horse power boilers fora large concern 
in Germany. The Birmingham Waterworks Company have now 
boilers of this class of altogether 660-horse power. The makers 
report a continued fair demand for their boiler for marine purposes, 

The Lilleshall Engineering Company (Shropshire), are commenc- 
ing the reconstruction of one of the three blast furnaces at the 
Heyford Ironworks, Northamptonshire ; and it is made known that 
when this work is accomplished the Heyford Company intend to 
put their third blast furnace into operation, 

fire and burglar-proof strong room, constructed of wrought 
iron and steel, has just been completed by Mr. J. Felton Ellwell, cf 
the Sicker Safe Works, Birmingham, for the treasury of an Eastern 
Government. The room is 7ft. high, 7ft. long, and 6ft. wide. 

At the beginning of the week a deputation from the council of 
the Royal Agricultural Society —Messrs. C, Randell, Chantrell, and 
Brandreth Gibbs—visited Birmingham for the purpose of inspecting 
the site at Aston offered to the Royal Agricultural Society for the 
show in 1876. They were accompanied by Mr. A. Biggs, Mr. R. L. 
Hunt, Mr. R. H. Millward, and Mr. J. B. Lythall. After carefully 
inspecting the ground they also inspected the site of the proposed 
temporary railway siding for the delivery of cattle and iene, 
with the engineer of the London and North-Western Railway 
Company. Upon the invitation of Alderman Avery the deputation 
then visited the Corporation Sewage Works at Saltley, over which 
they were conducted by Mr. Lavery, and were particularly 
interested with the work there in process, and expressed their 
gratification at what they saw. The deputation left for Notting- 
ham, Lincoln, and Peterborough, to inspect the sites offered to the 
society in those place. 


NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

THE quarterly meetings seem as yet to have had very little effect 
upon the iron trade of this district, There has certainly not been the 
improvement which was looked for in some quarters, and con- 
sumers are still pressing for reductions which makers are not only 
unwilling but unable to concede, the result being that business to 
a very limited extent only is possible. There was only a moderate 
attendance at the Manchester weekly meeting on Tuesday, and no 
transactions of importance were reported, The considerable fall 
which has taken place in Scotch iron does not appear to have 
had much effect in inducing buyers to come forward; in fact 
there is, if anything, less inclination to place orders than when 

wrices were £1 per ton higher. Middlesbrough iron in this market 

= also been a trifle easier, but it has not followed the downward 
movement to anything like the extent of Scotch, the concessions 
obtainable being chiefly in outside lots of foundry iron, which have 
been offering at low rates, makers themselves adhering with tolerable 
firmness to the list prices, which, for early delivery in the 
Manchester districts, range about 67s. 3d. to 67s. Sd. per ton, with 
a trifle less for forward delivery. There has been a tolerably 
good demand for forge iron, and very few cheap lots of this 
are to be met with. Makers’ quotations for delivery range about 
65s, 9d. per ton, and outside lots are quoted at about 64s, 9d. per 
ton. In manufactured iron there has been a little more buying 
since the quarterly meetings, but this has been chiefly to cover 
the ‘‘ bear” sales which had been previously made in anticipation 
of a fall which has not been realised. For hoops and sheets there 
has been a pretty fair demand, and makers of these are now 
tolerably well employed. Bars delivered are quoted at about £8 
15s. per ton ; hoops at £10 to £10 5s,; and sheets at £12 to £12 5s, 
per ton. 

The local forges have secured a few orders which may probably 
see them over the current month, but generally they are far from 


| well employed. There are many complaints of slackness amongst 





tool makers and engineers, makers of spinning machinery are only 
moderately employed, but loom makers are just now full of work, 
the result of the recent large development in Lancashire of manu- 
facturing concerns, 

In the coal trade a quieter tone generally is apparent, with an 
accompanying downward tendency in prices. In the Manchester 
market there is no great pressure to sell the better classes of coals, 
but in common burgy and slack there is a good deal of underselling 
amongst the small colliery proprietors, and this is inducing con- 
sumers generally to press for reductions. The leading firms have, 
however, made no alteration upon last month's prices, and for 
delivery in Manchester the quotations are about as under ;—House 
coal, 16s. 8d. to 20s. per ton; furnace coal, 13s, 4d. to 14s.; burgy, 
10s. to 11s. 2d.; and slack, 6s, 8d. to 8s. per ton. For gas making 
coal there are a few inquiries in the market, but it is too early in 
the season for the usual contracts to be placed. Although there 
has not yet been any notified reduction on the part of the colliery 
——- in the principal coal producing districts of West Lan- 
cashire, lower quotations are offering to effect sales, and the steam 
coal trade of Garston and Liverpool is very quiet, with prices 
considerably weaker, common qualities having been offered at 
reductions of 2s, to 3s,, and better sorts at a reduction of 1s, to 1s. 6d, 
per ton on the rates ruling a week or two ago. 5 

The coke trade is steady, the local supply and demand being at 
present about equal. 





NOTES FROM SCOTLAND. 

(From our own Correspondent.) 

OPERATIONS in the iron market during the past week have, on 
the whole, been sluggish, though on some days prices of warrants 
were rather better. Compared with even what it was twelve 
months ago, the warrant market is at present a very dull concern, 
Actual business is reduced to a minimum, and 80, too, is specula- 





tion, and with a comparatively small production we yet see the 
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stocks of iron increasing week by week. sespene of pigs in 
Connal’s Glasgow stores is now upwards of 30,000 tons, On Friday 
as fluctuated between 69s. 6d. and 69s, 9d., with a moderate 
yusiness; but on Monday the figures gave way to 69s. with an 
inactive market. About 1000 tons changed hands at 69s, for ten 
and fourteen days fixed. Business was quiet on Tuesday, at from 
69s. to 68s. Yd. cash. 

Makers’ prices, as will be seen from the pap figures, show 
in some cases a marked reduction as compared with those of last 
week :—Gartsherrie, No. 1, 76s.; No. 3, 73s.; Coltness, No. 1, 
76s;; No. 3, 71s.; Summerlee, No. 1, 78s.; No. 3, 71s.; 
Langloan, No. 1, 78s.; No. 3, 72s.; Govan, No. 1, 71s. 6d.; No. 3, 
70s.; Calder, No. 1, 78s.; No. 3, 71s.; Shotts, No. 1, 77s. 6d.; No. 
3, 72s.;  Carnbroe, No. 1, 74s.; No. 3, 70s.; Monkland, No. 1, 
71s. 6d.; No. 3, 69s.; Clyde, No. 1, 72s; No. 3, 69s.; Glengar- 
nock, No. 1, 74s. 6d.; No. 3, 69s. 6d.; Eglinton, No. 1, 69s.; No. 3, 
67s.; Dalmellington, No. 1, 69s.; No. 3., 67s.; Kinneil, No. 1, 
75s.; No. 3, 69s.; Carron, No. 1, 75s. 

The shipments of pig iron from Scotch ports for the week ending 
the 10th inst. amounted to 13,914 tons, showing an increase of 
4259 as compared with those of the corresponding week of last 
year. The imports of Middlesbrough pigs at Grangemouth for the 
week were 2120 tons, being 840 more than in the corresponding 
week of 1874, 

The condition of the coal trade in the West goes from bad to 
worse, A further falling off has occurred in the demand. There 
is this week little alteration in prices, and house coal is selling at 
from 9s. to 12s, 3d. ; Wishaw Main, 8s. to 8s. 9d. ; splint, 9s. to 
9s. 90, ; steam, 10s. to 12s. ; and smithy, 14s. The extent of the 
home consumption is about equal to what it was this time last 
year, but it will be recollected that at that time a large proportion 
of the blast furnaces were damped down in consequence of the 
strike. Just now the foreign shipments exceed by from 12,000 to 
13,000 those of last year, a circumstance which is readily accounted 
for by the great difference in — In the eastern counties the 
state of matters is about equally unfavourable. The trade remains 
dull, with no prospect of immediate improvement. Both railway 
and shipping orders are limited, although an increase s expected 
in the latter from the opening of the northern ports. It may be 
interesting to note that at Charlestown, the ne shipping 
port for the Fife collieries, the quantity shipped for the past month 
was 8043 tons, as against 14,786 for the corresponding month of 
last year. 

Since the meeting of masters, referred to in my last letter, 
notices of a reduction of wages, generally to the extent of 1s. per 
day, have been given at a great many of the collieries. At Glas- 
gow, Airdrie, Wishaw, Hamilton, Maryhill, Johnstone, Carluke, 
Whitburn, and elsewhere, such notices have been posted up at 
the pits, the reduction to come into operation within the next 
fortnight. In Mid and East Lothian the coalmasters have also 
unanimously agreed to reduce the wages of the miners by 15 per 
cent., with a corresponding reduction in the pay of oncost and 
underground workers. 

The only strike of note that has as yet taken place is in the 
Maryhill district, where about 500 men in the employment of 
Messrs. Dixon are now out. They form but about a sixth of the 
miners in the locality, and as the union is rich, it will not be 
difficult to maintain them. With regard to the other districts it 
is not easy to forecast what may happen. I have ascertained from 
personal inquiries that the delegates to a man are utterly averse 
to a strike, ae well aware that in the present state of the 
market it could bring nothing but ruin upon the men. But in 
some cases it will not be without difficulty that they will be able 
to keep the men from coming out. 

Within a few days, Mr. Macdonald, M.P., has written several 
letters to the leaders of the miners on the subject of the reduction. 
He gives his advice strongly against a strike, declares that the pits 
are greatly overstocked with men, and advises that measures be 
immediately taken to promote emigration, and the drafting of the 
surplus hands into such other employments as they may be qualified 
for. Neither of these alternatives is at present deemed very prac- 
ticable. The first could not be accomplished from lack of funds, 
and the second could not be carried out to any appreciable extent, 
because such occupationsas miners are qualified for are unfortu- 
nately too fully manned already. 

This much may safely be calculated upon, that the delegates 
will not of their own accord take any steps to resist the reduction, 
and it is therefore believed the employers will carry their point 
without any opposition to speak of. The approaching meetings of 
the Miners’ National Association, to be opened at Leeds on the 
27th of this month, are eagerly looked forward to, as it is thought 
by the men that they may possibly afford them some means of help. 
Various schemes are at present being discussed here with the 
object of being proposed for adoption at these meetings. One 
of them is sufficiently novel and startling to be deserving of notice. 
It is that the whole of the miners in both countries should be 
banded together in one great union, and that the entire body of 
miners in the United Kingdom should strike simultaneously, and 
thus bring the trade to a complete stand until their demands 
should be conceded. The project, if it should be seriously enter- 
tained, would no doubt found to be practically impossible ; 
nevertheless, I assure you that in Scotland at this moment it is 
not without advocates, who profess to have great faith in it. 

I am informed that there is some prospect of a revival of the 
shale oil manufacture. Your readers are aware that for the past 
few years this trade has been in a very low condition from two 
causes. The one was that the crude oils were in a great measure 
superseded in the markets by paraffine, and the other was that the 
prices of coal were so high as to render the manufacture of oil 
unprofitable. The first cause still remains and will continue, but 
the other has now been removed, and several companies are 
ser rape § contemplating a recommencement of the manufacture of 
shale oil. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

LirtLeE change has taken place in the condition of the North of 
England iron trade since the date of my last report. On Middles- 
brough Exchangethere was a tolerably good attendance of buyers 
on Tuesday, but the general tendency was one of inaction, and 
prices were barely maintained, The increase of 3625 tons in the 
stocks of pig iron in makers’ hands during last month has had 
rather a depressing effect on this branch of the trade, but it is so far 
satisfactory, that concurrent with this increase of iron in stock 
there has been a great increase of production, and at the present 
moment the blast furnaces of the North of England are turning 
out more iron than they have done at any previous time. 

A number of blast furnacemen employed at the Redcar Iron- 
works struck work on Saturday last, and caused a good deal of 
inconvenience. 

Matters remain pretty much as they were a week ago in the 
finished iron trade. On the whole, it may be said that the finished 
ironworks of Cleveland are fairly well employed, and more orders 
for rails are coming to hand than at any time within the last six 
or nine months. Trade, however, cannot be all that could be 
wished for so long as the Darlington Ironworks—one of the largest 
rail-making establishments in the North—remain inoperative. 
Ordinary sections of rails are quoted at about £7, and light rails 
realise £7 5s, to £7 7s. 6d. 

There is at present a serious difficulty threatened in the 
Northumberland coal trade in consequence of the refusal of the 
mechanics to submit to the reduction of 3s. 6d. per week in their 





wages, made under the recent award of Mr. Rupert Kettle. The 
mechanics have held several meetings, at which they declared their 
determination to suffer no reduction, and if they continue obstinate 
a suspension of labour may possibly ensue. 

The strike at Monkwearmouth Colliery still continues, but as 
the Durham Miners’ Union have withdrawn their countenance and 
practically censured the men on strike for coming out without 


justifiable cause, it is expected that a speedy termination will be 
arrived at, 

The Durham miners’ arbitration commenced Sp or mg 
in Newcastle, Mr. W. E. Forster, M.P., sitting as umpire. e 
case presented on behalf of the mineowners showed that during 
the last three years nearly 4000 additional miners’ houses had been 
built —— the county at a cost of something like half a 
million sterling, and that there had been an increase of a per- 
manent kind in every item that enters into the cost of production 
varying from 20 to 60 per cent. It was also shown that since the 
last arbitration, in October, 1874, the average price of all descrip- 
tions of coals had fallen from about 10s. to 9s. per ton, being a fall 
all round of 1s. per ton. It is expected that the arbitrators will 
issue their award on Saturday. 

The cost of producing coals is now so great that colliery pro- 
prietors are not able at the current rates of value to realise any- 
thing like adequate profit, and in many cases an absolute loss is 
being incurred. In consequence of this state of matters several 
collieries have Pe aye ome hands at a much lower figure 
than that at which they were valued two or three years ago. Coke 
fully maintains its value, and is disposed, if anything, to become 
somewhat stiffer. Steam coals remain in statu quo, but demand 
is well m ¥ up. Households are rather dull, and manufacturing 
“— such as the quality used for calcining purposes, are quite at 
a discount. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THERE is again very little alteration to note in the general con 
dition of the iron trade here. Almost every department is quiet» 
and orders are not only very scarce, but when obtained are both of 
small dimensions and almost unremunerative. In merchant iron 
no great amount is being done, although, as noticed last week, many 
of the local producers have lowered their prices by 10s. or there- 
abouts per ton. This makes ordinary bars about £8 per ton at the 
works, or £8 7s. 6d. per ton delivered in Manchester, with a few 
shillings added to that — for quotations suitable for the Liver- 
pool market. The producers here allege that they have been com- 
pelled to lower prices in order to meet the growing competition of 
the North Staffordshire and Lancashire firms. It is evident that 
these quotations do not leave more than the merest margin of 
profit—in fact it is admitted that unless the works can be kept 
going for the full five double turns weekly a clear loss 
results. It is, therefore, contended that it is better to run 
full time in order to make a little profit than lay off one 
turn and so incur a loss, the dead charges being the same in both 
cases. Good Yorkshire bars are quoted about £9 10s., but JB 
brands, which are made by several firms, are £12 or thereabouts. 

There is a fairly good inquiry for ores, Northamptonshire and 
Lincolnshire having the preference. The former is about 7s, 9d. 
to 9s. per ton delivered at the works here. 

Common pig iron sells at about £3 5s. per ton. The demand is 
at present chiefly for foundry qualities, but I hear of one sale of 
forge pig to the extent of about 750 tons. I also hear of old rails 
being purchased at £4 10s. per ton, cut up and re-rolled into 
merchant bars, a process yielding more profit than working up pig 
iron. There is very little noticeable change in the heavier 
branches of the iron trade, in the Bessemer steel departments, or 
in the cast steel industry. Very little is said to be doing in 
Siemens-Martin steel, the process being somewhat too expensive— 
mainly on account of the cost of the silicon bricks—to meet the 
present views of buyers. This, at any rate, is the trade reason 
assigned for its limited production. 

The local hardware trades are moderately well employed on the 
average. 

Mr. John Normansell, for many years one of the secretaries of 
the South Yorkshire Miners’ Association, has resigned that post. 
Mr. Normansell has at all times counselled moderation on the part 
of the men, and has earned the esteem, not only of the members 
of his own association, but of the employers with whom he came 
in contact from time to time. 

In accordance with the terms of the Derby sliding scale, the 
ironworkers of this town and vicinity have had their wages re- 
duced, the reduction taking effect from the beginning of this 
month, At John Brown and Co,’s the puddlers are lowered by 3d. 
yer ton, and the millmen, &c., engaged in the su uent processes 

24 per cent. At the Charlton and other establishments similar 
alterations have taken effect. 

As has already been recorded in THE ENGINEER, the colliery 


_proprietors in South Yorkshire and North Derbyshire are about to 


reduce the wages of the topmen and other overground workmen 
in their employment. In pursuance of that purpose a deputation 
from the men met a number of the coalowners at Barnsley on 
Friday afternoon last, in order to ascertain what the intentions of 
their employers were. It was explained that the latter wished 
the men to accept a reduction of 10 per cent. from the wages paid 
in 1871, similar to that accepted by the miners, making a net drop 
of about 74 per cent. from their present wages. The represen- 
tatives of the men stated that they could not accept the reduction 
without consulting the men, which they would do at once. It is 
uot, however, supposed that there will be any resistance to the 
—— The miners have in all cases quietly continued at work, 
_ were paid for the first time at the reduced rate on Saturday 


ast. 

The members of the South Yorkshire Steam Coalowners’ 
Association met at Barnsley on Friday, and after some discussion 
decided to make no alteration in the price of their coal, present 
quotations being about 12s, 6d. for export, and 12s, per ton to large 
home buyers. I have reason for believing that this decision will 
be adhered to, even if the closing of some of the pits should be 
necessary. The result of an arbitration of considerable interest to 
the iron trade at large has just been made known. This was a 
matter in which the Furness Iron and Steel Company, Limited, 
Askham-in-Furness, brought an action in August last against 
Charles Cammell and Co., Limited, Sheffield, for an alleged breach 
of contract. The case came on at the Liverpool Assizes in August 
last, but was referred to arbitration. The plaintiffs founded their 
claim on the fact that Messrs. Cammell and Co. refused to accept 
a quantity of iron, supplied under contract, on the ground that 
it was not suitable for making Bessemer steel, and not equal to the 
quality agreed upon. A formal verdict for plaintiffs for £4000 was 
taken, and referred to Sir John Brown as arbitrator. Sir John 
now makes his award in favour of the defendants on all material 
points, deciding against the plaintiffs on all the issues raised, except 
on one purely technical detail. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE events of the last few days seem to show that, as regards 
the iron trade, the deeper the night the nearer the dawn. Mr. 
Fothergill has made a start at Treforest, and now the Gadlys 
Company hope to put a few furnaces in blast at Aberdare. I 
hear, too, that several orders are held in the district, so that there 
is some hope of a little trade P aly but it will only be in a small 
way, and among a few works, The great difficulty—the colliers— 
is as impervious as ever. Since my last note on this subject the 
coalowners and the men have had a meeting at Cardiff. The 
coalowners had resolved not to hold a meeting until the men gave 
way, but merciful considerations prevailed, and they met. The 

wners were in force, and there was a strong muster of the men; 
but, unfortunately, from the first it was evident that no good would 
accrue, for the men insisted that market prices of ceal did not justify 
the reduction, and would hear of nothing but arbitration. This the 
masters refused to entertain, and in closing the meeting, said that 
if the reduction were not accepted next Monday, then the 
pits would only be opened under an additional reduction. Several 








meetings have been held since, and at a very large one on the 
mountains near Aberdare, on Tuesday, a resolution was passed to 
send three delegates to meet the masters on Tuesday next, and 
endeavour to bring about an arrangement, but the whole burden 
of the colliers’ cry is ‘‘ arbitration.” They are buoyed up of late, 
too, by the remarks of Mr. Elliott, at the opening of the docks at 
Newport. Mr. Elliott expressed himself as favourable to arbi- 
tration; and the Western Mail, which has supported the colliers’ 
side of the question throughout, strongly advises the men to go in 
at the 10 per cent. reduction, and trust to the adoption 
of arbitration henceforth, I am much afraid that this 
very fact of hesitation in the council, or rather lack of unity 
amongst the coalowners, will simply prolong and not end the 
struggle. ts look very black. Xt the last meeting one of 
the men said, ‘Our labour is movable ; coalowners say that the 
trade is gone to the North. Let us go to the North after it; they 
cannot move the pits, and when trade comes back to them we can 
come back too.” Another said, ‘‘ We came out together and we 
must go in together.” This, in the face of the fact that Monmouth- 
shire was not represented, is also ominous. My own strong opinion 
is that we are still very far from a settlement. Coal is going down 
in the Bristol market 2s. per ton. The rate in this district is 
about the same, an average coal fetching 13s. 6d. at the pit. 
It is stated that the Dowlais clerks will be paid off unless the men 
accept the terms made. A little work is going on in parse J but 
I shall expect that when this is finished, and pits and works left in 
tolerable order, then they will be declared off the rates, and the 
whole burden of maintaining theironworkers and colliers will fallon 
the middle classes, This is a sad prospect ; already tradesmen are 
giving way, and say that there is nothing but ruin before them. 

The Alexandra Dock at Newport was opened with at eclat 
on Tuesday. The ground taken was 600 acres. The full length of 
the dock is 365ft. width 65ft. At ordinary spring tides there will 
be 35ft. of water at the outer cells, and at ordinary neap tides 25ft. 
On no occasion will it be less than 23ft. The arrangements, to 
which I shall refer again, are all that can be desired, and under Mr. 
George Elliott’s presidency, assisted by Mr. Parkinson, the day was 
a great success, 


PRICES CURRENT OF METALS AND one. 




















































5. . 
Tron (continued)— 

Catings—La rge— £24264, Pig in Yorkshire— 2a¢@ £54, 
Birmingham ........| 910 0..1810 0 No.1 .....ceeeeee | 310 0..0 0 0 
Cleveland 710 0..8 0 0 No.2 .... 376.0006 

700..9 0 6 No.3 ....sesee0ee | 3 9 6..0 0 0 
910 0..1810 0 Pipes in Glasgow......| 6 0 0..7 5 0 
7 0 0..9 0 O|P Platesin Glasgow ... | 815 0..10 0 0 
000.000 Yorkshire ...... 10 0 0..1210 0 
8 0 0..le 5 0 Rails—Cleveland......| 7 0 0..715 0 
Glasgow........+ 715 0..8 2 6 
1010 0..9410 0 8. Yorkshire, Steel} 9 5 0..9 7 6 
-|10 0 0..15 0 0 Do. ron| 7 2 6..710 0 
+] 91le 0..12 10 0 Wales 615 0..7 0 0 
-}10 10 0..%10 0 Rails—Old— 
-}12 0 0..16 0 0 Cleveland ........ 45 0..410 0 
000.000 Staffordshire...... 000.000 
-|ll vu 0..17 0 0 Yorkshire ......] 4 5 0..410 0 
Railway Chairs— 
87 0 0..89 0 0 FlasgOW ... serene 550.026 
87 16 0..91 0 6 Refined metal 400.400 
83 0 0..91 0 0 Do, in Waies 700.8 50 
7 0 0..9 0 0 Sheets, single, in— 
8010 0..83 0 0 Cleveland ........ 15 0.n1 0 
000..000 London .. ee 10 0..1310 0 
93 0 0..97 0 0 i 115 0.17 5 0 
000.000 0 0..1210 0 
0 0..144 0 0 
015 6..017 0 0 0..72 0 0 
018 0..000 
013 0..016 6 70 8 0..2010 0 
017 6.000 -|22 5 0..2315 0 
+ /21 0 0..21 56 0 
-| 015 0..019 0 + 124 0 0..4%10 0 
Cleveland 07 6.09 6 -|}%3 00. v 00 
Derbyshire— -|2%J0 0..0 0 0 
Best ordinary ....| @13 0..016 0 -|9 00..000 
Converting ......] 012 0..0 6 0 -1|000.000 
Other sorts ......] 010 0..014 0 
ee 036.050 -/3510 0..0 0 0 
08 6.013 0 - | 0 0..30 0 0 
.|33 0 0..35 0 0 
010 0.. 010 6 - | 15 0..%6 0 0 
012 6..014 0 -[000..0 00 
vls 6..019 0 -|000.000 
400.000 
» ME 130.160 
Other sorts ......] 1 0 6.2 2 9 03 6..000 
South Yorkshire— 320 «0..32 5 0 
Best ordinary ....| 013 0..016 0 3% 0 0..30 5 0 
Converting «+... 012 0.00 0 - 1/3310 0..0 0 0 
1036.0 5 0 -}000.0600 
000.000 -}000.000 
000.000 350 0..0 00 
000.0 00 - 1/29 @ 0..30 0 0 

ron— - 13310 0.. 000 
Angle in Glasgow ....| 910 0..0 0 0 - |383 10 0..36 0 0 
Bar, Welsh,in London| $15 0..9 5 0 

Glasgow.....+....] 815 0... 9 5 0 190 0..0 0 0 
Staffordshi: 815 0..1112 6 1450 0..0 00 
Wales, bars 950..000 -|/15 0 0.-.0 00 
Do., com 815 0..9 0 0 per 
Yorkshire best lo 0 0.13 0 0 Silesian ............../2 0 0..23 5 0 
Common 800..9lW 0 English, V.ands.....] 0 0 0..0 0 0 
Cleveland— Steel— 
Angle and bulb ..| 8 5 ¥.. 810 0 810 0..9 0 0 
iler pl 10 5 0..1010 0 -| 9 0 0..10 0 0 
Cable iron.. . 1l 0 0..11 5 0 -|2% 0 0..% 0 0 
Nailrods ........ 9 5 0..910 0 -|30 0 0..55 0 0 
Rivet iron 1015 0..11 0 0 .|17 0 0..23 0 0 
Ship plaies 950.910 0 1910 0..0 0 0 
Cleveland, common 8 0 0..810 0 22 0 (0..28 00 
Best ..sceceee-ee| 810 0..9 0 0 4115 0..000 
Best best ... 910 0..10 0 0 000.000 
Puddied ........] 5 26.5 5 0 
Hoops, first quality— - |9010 0..92 0 0 
dered cg wiih €6.8 05 -|92 0 0..93 0 0 
Cleveland ...... .| 1110 0..1115 0 coccsesecsse | 98 O 0.98 0 0 
ll 0 0..11 10 0 Refined, in blocks /94 0 0..95 0 0 
0 0..1310 0 Straits, fine—cash .... | 86 0 0..8610 0 
0 0..12 0 0 oe 8510 0..86 0 0 
0 0..12 0 0 
10 0 0..10 5 0 
910 0..0 0 0 170.1 0 
17 5 0..1710 0 000.000 
ll 0 0..12 0 0 11 0.10 
000..000 
330.3 50 
326.000 
218 0..219 0 17 6..110 0 
215 0..217 6 116 0..118 0 
. - | 212 6.214 0 11 0..116 0 
w. «| 2123 0..0 00 220.000 
Pig in Wales—No.1..| 5 0 0..610 0 +10 0 7..0 08} 
Pig in Scotland. Zine, sheet, perton ..../29 10 0..31 0 0 
No.1 ..... 312 0.000 Sulphate in Glasgow .. | 12 0 0..14 0 0 
No.3 ..... 31 0.000 
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1875. | 187: 1875. | 1874. 

Per Load. £445.\)2£8 £ 8 Per £42 £28\/ £25 £5 

ak ....see+eeees1l 10 13 10) 123 0 14 10]| Canada, Spruce,ist..10 012 0/13 0 1310 

Quebec, red pi - 310 610) 310 610 Do, 2nd...... 81010 0/1010 11 lo 

+ 40 610) 4 0 610 Do, 3rd...... 81010 0} 1030 11 lw 

+ 310 4 0| 4 & 5 6|| New Brunswick.... 8 0 910/10 O11 0 

+ 7 0 8 0| 8 O 9 O}|] Archangel, yellow ..12 0 16 10) 141017 Jo 

« 5 0 6 O| 510 8 O}| Petersburg do......13 1015 0/13 0 15 lo 

+ 510 6 0! 710 8 0 sesseseees 81013 10/10 101419 

Ash ..... 510 6 0| 7 O 8 O|| Memel and Dantsic0 0 0 0] U0 0 0 

Dantsic& Memeloak 5 0 8 0) 5 5 8 O||Gothenburg,yel. ..0 0 0 01/0000 

Fir.....+. 30510; 310 610 White ...... ooo 0;}00 08 

+ 2 5 215| 215 8 5//Gefle, yellow ......0 0 0 0) 0000 

++ 31045 4045 ristiania, best....13 014 0/13 01410 

«+ 9 5 215) 310 3 5// Other Norway .... 9 0 1210/11 10 13 lo 

, Riga .... 415 6 0; 415 6 15}| Battens, all sorts 7 0 9 0] 9101010 

M Qube.rd.pine 410 6 0) 410 6 O|| Firng. bds,sq.oflin.s d ad.| ad. ad. 

Yellowpine.. 4 0 610 4 0 610 yellow... 617 6)14 615 6 

Memel €Dnt.0 000 0000 614 6/13 614 6 

Oregon ...... 9 012 0| 9 0123 0 ualit, 615 0/12 614 0 

Lathwood, Dantafm.6 0 70 8 0 9 0 a £28) 8a0 43. 

St. Petersburg 8 0 9 0 10 O11 0 080 0/95 01000 

Deals, per C. ge Bee O21 0/235 0% oO 

Quebec, Pine, Ist ..20 024 0/923 097 0 © 250 v | 280 0 300 0 

2nd 18 015 0 % 01710 0 200 0 | 250 0 ROO 
3rd... - 9 O11 0,121014 0 








SoutH KENsINGTON MusEuM.—Visitors during the week ending 
es 10th :—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 = Museum, 9573; mercantile marine and other 
— o On Wednesday, Thursday, and Friday, admis- 
sion 6d., 10 a.m. till 6 p.m., Museum, 2135; mercantile 
marine and other collections, 106. Total, 12,977. Average of 

week in a 14,039. Total from the 
Pog of Museum, 14,156,352. Patent Office Museum, 

54. Total number since the opening of the Museum, free daily 

(12th May, 1858), 3,155,369, 
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LONDON FIRES. 

In his re on the fires in London during the year 
1872, Captain Shaw, the chief officer of the Metropolitan | 
Fire Brigade, remarked that “ During the last forty years | 
the number of fires in London has increased from 458 to | 
1494, and this increase, though on the whole progressive, | 
has been in some instances marked by extreme irregulari- 
ties, which form a most perplexing subject of study to 
those who desire to ascertain the cause with a view to 
appl ing a remedy.” The Select Committee appointed by 
the House of Commons in 1867 to inquire into the question 
of fires, received evidence from Captain Shaw, including 
certain statistics relative to fires in London from the year 
1833 downwards. Forsome time past the public have also 
had the benefit of Captain Shaw’s annual reports. From 
these sources we are able to learn the actual number of 
recorded fires in London from 1833 down to the close of 
1874—a total period of forty-two years. In making use 
of these statistics we have been careful to ascertain the 
population of London in each year of the period, and in 
this part of our inquiries we have been kindly de 
the officials in the department of the Regi -General. 
In the tables which Captain Shaw laid before the Parlia- 
mentary Committee in 1867, there is a statement as to the 
— for each year from 1840 to 1864, but the popu- 
ation for the years intervening between the several census 
years is not given quite so accurately as we could desire. 
We have, therefore, made an independent calculation, 
based on the following data :— 


TABLE I.—Annual rates of increase per cent. of population in 
London in four consecutive decenni 


Annual increase of population 





Decenniads. per cent. 
I. 1832 to 1841 1°65 
If. 1842 to 1851 1°945 
III. 1852 to 1861 1°73 
IV. 1862 to 1871 1°50 





Perfect accuracy would demand a varying rate of increase 
for each year, but that degree of refinement would have no 
appreciable effect on our present inquiry. We have 
simply thought it necessary to adopt a better method than 
that of dividing the increase of a decenniad equally among 
the years which compose it—a plan which leads to per- 
ceptible error. 

We have judged it advisable not to encumber our pages 
with a table showing the population for each year; but it 
will be seen at once + Table I. that the ratio of increase 
in the population of London has varied considerably since 
1832. It reached its maximum in the second decenniad, 
when it was nearly 2 per cent. per annum, while in the 
last decenniad it was only 14 per cent. per annum. This 
varying rate of increase takes effect in Table II., which 
shows the number of fires in London from 1833 to 1874, 
inclusively, with the number of the population per fire :— 


TABLE IL.— Fires in London and the population per fire during the 
years 1833 to 1874, inclusive. 

















| | : 
“2 : Population | , - Population 
Year. Fires. | per fire, | Year. Fires. per fire. 
1833 458 | 3734 1854 953 2610 
1834 482 3606 1855 982 2576 
1835 471 8751 || S:1856 957 2689 
1836 564 | 3184 | 1857 1110 2359 
1837 501 3644 1858 1114 2391 
1838 568 | 3267 || 1859 1089 2 
1839 584 | 3930 | 1860 1056 2610 
1840 681 2816 1861 1183 2370 
1841 696 2799 =| 1862 1303 2184 
1842 769 2583 || = s:1863 1404 2058 
1843 749 2703 | 1864 1487 1972 
1844 762 2709 1865 1502 1981 
1845 707 | 2976 1866 1338 2258 
1846 834 2572 1867 1397 2195 
1847 836 2616 1868 1668 1866 
1848 805 2770 1869 1572 2009 
1849 838 | 2712 1870 1946 1 
1850 868 | 2670 || 1871 1842 1767 
1851 928 | 2546 1872 1494 2209 
1852 933 | 2575 | 187: 1548 2164 
1853 900 | 2716 | 1874 1573 2162 











It will be seen that the actual number of fires in London 
in 1833, as returned, was 458. The population then was 
1,710,059. This gives one fire to every 3734 persons. Last 
year the fires were 1573 in a population of 3,400,701, or at 
the rate of one fire to every 2162 persons. The population 
of London in 1874 was not quite double that of 1833, 
but the fires last year were more than three times as 
numerous as at the earlier date. Had the fires simply 
increased in the same ratio as the population, the frown xd 
last year would have been 911 ineteod of 1573. The actual 
excess, therefore, is fully 72 per cent. A further investi- 
gation of data will show that this disproportionate growth 
of the London fires is a persistent phenomenon during a 
considerable series of years. The persons per fire in 1833 
being 3734, in 1843 we find the number to be 2703. In 
1853 there was a slight improvement, so far as that parti- 
cular year was concerned; but the years just before and 
after it show that the fires were gaining on the population. 
In 1863 the proportion was as low as 2058 persons per fire. 
The year 1864 was worse than any of its predecessors, its 
et being one fire for every 1972 of the population. 

t may be considered encouraging that the ratio of popula- 
tion per fire last year was as high as 2162, seeing 
that this is an actual improvement on ten years ago. The 
greatest number of fires in any year yet on record was in 
1870, when they amounted to 1946, or at the rate of one to 
every 1648 persons—the worst ratio in the list. In 1871 
there were 7°79 persons to each inhabited house in the 
metropolis. Hence we may reckon that in 1870 there was 
one fire to every 212 houses. On the same basis we may 
reckon that the fires in London last year were at the rate 
of = to every 278 houses. 

A y way of analysing Table IT. consists in observing 
the change in the first figure in the column of ratios, 
Down to 1839 the first figure is 3, showing that the ratio 
was at least 3000 persons per fire. From 1840 down to 


1863 the ratio is at least 2000 per fire, indicating an era in 
which the fires were 
being 2816, and in the 





gaining, the ratio in the first year 
2058. After the year 1863 we 


find the first fi varying, the ratio oscillating on either 
side of 2000 ; the worst year, as already observed, being in 
1870. The best year of the whole series is 1835, when the 
ratio was as high as 3751. At this latter rate the London 
fires in 1874 would have been only 906 instead of 1573. 
Accordingly, we perceive that after allowing for the in- 
crease of population, the fires in 1874 are 73 per cent. more 
than they should be in comparison with 1835, If we com- 

re 1835 with 1870, the excess in the latter year becomes 
as much as 127 per cent., the fires being 1946 instead of 
855. , 

A more exact method of dealing with this question con- 
sists in taking groups of consecutive years. By so doing 
we eliminate the disturbing influence of those great irre- 
gularities which occasionally present themselves, and which, 
as Captain Shaw observes, render the study of this subject 
“ most perplexing.” In Table III. we show the four de- 
cenniads from 1835 to 1874. 


TABLE III.—Fires in London during the four decenniads between 
the years 1834 and 1875, inclusive. 


Fires. 





Decenniads. |Incrse. per cent. 
SMI. cs. oe as. ce 9 6,345 ota 
II, 1845 to 1854 .. oe ee 8,592 35 
III. 1855 to 1864 .. 11,685 36 
IV. 1865 to 1874 .. 15,8380 37 





This table shows that the absolute number of fires in- 
creased with an advancing ratio, the fires in the second 
decenniad being 35 per cent. more than in the first, while 
those in the third decenniad were 36 per cent. more than 
those in the second ; and those in the fourth were 37 per 
cent. more—or nearly so—than in the third decenniad. 
By Table I. it was shown that the population increased at 
a declining ratio from 1851 to 1871, and this rule will 
apply to the period from 1854 to 1874. It is, therefore, 
evident that fires were gaining on the population of London 
during these years. But Table IV. gives us evidence still 
more exact in its character. 


TABLE IV.—Average of population per fire in London during the 
four decenniads between the years 1835 and 1874, inclusive. 





Average population on per cent. of 








Decenniads. average population 
| per fire. 
I, 1835 to 1844... .. .. 3003 -- 
Il. 1845 to 1854... .. .. 2671 lll 
III. 1855 to 1864 .. | 2338 12°5 
IV. 1865 to 1874 .. | 2005 | 14°2 





We now see that, in the first decenniad, the fires 


.averaged one to every 3003 of the population, whereas in 


the last decenniad the average was one to every 2005. 
Thus, between the first and the fourth decenniad, the 
population per fire declined 33 per cent., showing a corre- 
sponding increase in the prevalence of fires. But the table 
shows more than this, for it shows an acceleration of the 
gaining ratio. The second decenniad exhibited a decrease 
of 11 per cent. in the number of persons per fire. Had 
this been repeated in the subsequent decades, it would 
have shown that the fires were continuing to gain on the 
population, and—mathematically speaking—advancing to 
that period when everybody would be burned out. But 
the case is worse than this, for in the third decenniad we 
find that the decrease of the population per fire is 12°5 per 
cent., and in the fourth decenniad it becomes rather more 
than 14 per cent. 

So far the prospect, indicated by groups of years, is not 
altogether pleasant. But now we will split our decenniads 
in half, and adopt quinquennial periods. 


TABLE V.—Average of population per fire in London during the 
eight quinquennial periods between the years 1835 and 1874, 
inclusive. 








| NF ‘i Doswense per cent. of 
ails Average population 
Quinquennial periods. | fire. 











average population 
| oe per fire. 
I. 1835 to 1839... .. 3389 —_ 

II. 1840 to 1844... .. 2718 19°8 
III. 1845 to 1849... 2721 00 
IV. 1850 to 1854 .. 2628 3°4 
V. 1855 to 1859 .. 2493 51 
VI. 1860 to 1864 .. 2212 11°3 
VII. 1865 to 1869 .. ee 2051 73 
VIII. 1870 to 1874 .. 1965 4°2 





This table is particularly instructive. We have eight 
quinquennial periods, extending from the beginning of 
1835 to the close of last year. The second of these 
periods, namely, from 1840 to 1844, shows a very serious 
advance in the ratio of fires, the number of persons per 
fire falling off nearly 20 per cent. It will be remembered 
that in 1840 the ratio first dropped below 3000 per fire. It 
is curious that the next period witnessed no further 
decline in the ratio, the number of persons per fire being 
almost exactly the same as in the first period. In the 
fourth, fifth, and sixth periods we see the declining ratio 
becoming aggravated, the decrease ranging from 3°4 per 
cent. to 11°3 per cent. At length we gain a brighter 
prospect. In the seventh period the ratio falls only 
73 per cent., as compared with 11°3 in the period just 
before. In the eighth and last period the ratio of decrease 
is still smaller, being only 4°2 per cent. Hence it would 
seem as if a turning-point had been reached, the gaining 
ratio going on less rapidly than before. 

At the same time we cannot get away from the fact that 
ever since the third of the quinquennial periods, things 
have been getting worse so far as concerns the number of 
fires in proportion to the population. In the third period 
there were 2721 persons per fire, in the fourth we have 
2628, and we go on through 2493, 2212, and 2051, down to 
1965 in the period just concluded. On the other hand it 
is to be observed that while the average population per 
fire from 1870 to 1874 was 1965, the ratio last year was 
2162. During the last three yr the ratio has kept above 


2000 per fire, while as far back as 1864 the ratio was below 
2000. There is some discomfort in the fact that the last 


two years have not been so good as 1872, but as a set off 
we may advert to the extreme badness of 1870 and 1871. 
The year 1870 being the worst on record, gives the greater 
emphasis to the improvement shown in the last quin- 





uennial period. Last year was practically the same as 
the year before, the population per fire varying inap- 
preciably, although the fires inc: by 25. 

Despite the story of the decenniads, we may, therefore, 
say there is some ground for hope. It will also be noticed» 
that the statistics have reference to fires irrespective of 

gnitude. It may be shown that the means of coping * 
with outbreaks of fire in London have been developed more 
rapidly than the number of fires; so that th® metropolis 
is, on the whole, ‘in a better position with regard to fire 
than at any previous period. The relative pone of 
“serious” fires to those that are “ slight” will help us to a 
conclusion on this point, and, accordingly, we refer to 
Table VI., where the fires are distinguished into serious 
and slight during the last ten years :— 


TABLE VI.—Fires in London, distinguished into serious and slight, 




















during the years 1865-74. 

Per centage. 

Year. Serious. Slight ——_—_—— - 

Serious. Slight. 

1865 511 991 34 66 
1866 326 1012 25 75 
1867 245 1152 18 82 
1868 235 1433 14 86 
1869 199 | 1373 13 87 
1870 276 167! 4 86 
1871 207 1635 ll 89 
1872 120 1374 8 92 
1873 166 1382 ll RY 
1874 154 1419 10 be] 











In regard to the proportion of serious fires, the first, 
second, and third years in Table VI. are the worst on the 
list, and the percentage of serious fires was more than three 
times as great in the first year as in the last. Dividing 
the decenniad into two quinquennial periods, the serious 
fires in the first period amounted to 20 per cent., and in 
the second period to 11 per cent., showing, therefore, a 
decided improvement in the suppression of fires. It is here 
that we see the agency of the fire brigade coming into 
play. The brigade are in no de; responsible for the 
occurrence of tire; their responsibility only begins when 
the fire has broken out. The fire having begun, the bri- 
gade are expected to extinguish it, and, as far as may be, 
to prevent the fire from becoming serious. From this 
point of view, the metropolis appears to be well protected, 
or, at least, there has been a decided improvement. 

Reverting to the simple question of fires, apart from the 
success achieved in extinguishing them, there is a remark- 
able fact pervading the foregoing statistics—namely, that 
fires have a tendency to outstrip the a. During 
the last decenniad the fires in London have averaged one 
per year to every 2000 of the population, equivalent to less 
than 300 houses. If we take a provincial population of 
10,000, living in 1500 houses, does any one expect 
that such a community will have, on an average, five 
outbreaks of fire in a year? The statistics we have 
employed are those which Captain Shaw speaks of as “ in- 
volving the turning ont of firemen, fire-engines, horses, and 
coachmen,” and “do not include trifling damages by fires, 
which were not of sufficient importance to require the attend- 
ance of firemen.” Neither do they include “the ordinary 
calls for chimneys on fire.” Viewed thus, we think it will 
be allowed that the frequency of fires in London far ex- 
ceeds anything known in ordinary country towns. More- 
over, we have the statistics of London itself, showing that 
when it had half its present population it had less than 
one-third its present number of fires. Taking the eight 
quinquennial periods, we find that the number of persons 
per fire was 42 per cent. less in the last period than in the 
first. The conclusion which appears warranted is this— 
that a population distributed over a number of separate 
towns is less liable to outbreaks of fire than the same 
population brought together within the compass of one 
town. In order to explain this social phenomenon, we 
may allude to the greater density of population in large 
towns as compared with small ones, though, on the other 
hand, this very density would seem to afford means of pro- 
tection by rendering it less likely for a fire to pass beyond 
the incipient stage without being detected. On the whole, 
we are warranted in concluding that there are circum- 
stances connected with the furnishing of houses, the storage 
of goods in warehouses, and elsewhere, and the general 
hurry and pressure of metropolitan life, which involve 
contingencies more favourable to the occurrence of fire than 
are likely to be found in many country towns. The fact 
that fires increase more rapidly than the population, creates 
a danger in large and growing communities lest the 
arrangements for extinguishing tire should not keep pace 
with the real necessity. It has sometimes been suggested 
that this is the case with the Metropolitan Fire Brigade. 
There is also the circumstance that large cities have large 
buildings, so that fires in such localities are likely to be 
not only numerous but extensive. Examples of this kind 
are not wanting in London, and the peril is increased by 
the enormous height to which buildings are carried where 
the ground is costly. The London Fire Brigade, like the 
British army, is excellent in its composition, only there is 
scarcely enough of it. 








LITERATURE. 


Mechanics’ Geometry: Plainly teaching the carpenter, joiner, 
mason, metal plate worker—in fact, the artisan in any and every 
branch of industry whatsoever, the constructive principles of his 
calling. By Ropert Rippett. New York : Bicknell and 
Co. London: Rivers. 1874. 


Tus is a curious book, and one withal which can hardly 
fail to prove useful. Geometry has hitherto been in- 
variably taught, so far as books are concerned, by the aid 
of lines on plane surfaces, and the student must “make 
believe very much ” in many cases, before he can arrive at 
anything like an accurate idea of the nature of the problem 
he has to solve. To get over this difficulty, it is the 
custom in schools to teach solid geometry by the use of 
models. Thus, the pyramid composed of equilateral 
triangles is placed Fe pupils as a solid in wood; but 
even under this system of teaching, the solids can illus- 
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trate only strictly elementary forms. One of the first 
essentials ina draughtsman is that he should construct 
mentally that which he is about to draw, resolving it 
afterwards into side elevations, end elevations and plan. 
To do this is beyond the grasp of most artisans; it is not 
every carpenter, for example, who can read the drawings 
of say a complicated roof, when they are set before him. 
Mr, Riddell has set himself the task of disposing of this 
difficulty, He gives instructions as to how the lines re- 
quired to include any given figure should be drawn, and 
by the aid of very ingeniously contrived eardboard models 
he shows how the required figure can be built up by the 
aid of the lines, Thus, for example, Plate 12 gives all the 
construction lines of a four-sided pyramid erected on a 
square, The cardboard, on which the lines are drawn, is 
neatly cut out and secured under a tape band, it can be 
readily taken out, and then the student, by folding the 
cardboard along the lines, constructs at once the pyramid 
which he has been first tanght to project, if we may use 
the word, on a plane surface. The advantage of this 
system must, we think, be obvious. Advancing gradually 
from the simplest figures to the most complex, Mr, Riddell 
leads the student pleasantly along until he finds himself 
not only able to draw a complicated roof, but to put 
the whole roof together in miniature, so that he 
can realise the true value of every line he has drawn. The 
chapters on getting out hand railing of the most complex 
forms will be found especially useful to joiners; but the 
book is replete with useful examples of this kind. Many 
of the illustrations are, of necessity, not models, and these 
are always carefully drawn, The methods of construction 
adopted by our author are, for the most port, as simple as 
wossible, and the style of composition, although somewhat 
1omely, is lucid and vigorous. The purpose of the work is 
well explained in the following passage, which we extract 
from the introduction :—* Illustrations can only be read 
and comprehended by minds that have been educated in the 
language by which they are to convey thought to the mind. 
To a geometrician, a few lines drawn on a flat surface will 
express that which can be shown to the novice only by 
means of blocks and careful drawings. In this book the 
language of illustrations is one that can be comprehended 
by all minds ; it is the language of form, of visible pre- 
sences. The student can see the lines brought together in 
actual projection, and can then more readily understand 
the geometric plan the parts will cover when laid back 
upon the level surface of the illustration.” 

The price of the book, 5 dols., or about £1, is, we fear, 
too high to render the work generally accessible to those 
for whom it is intended ; but we can assure our readers 
that the money will not be badly spent, as it will supply 
hints which will save many an hour’s thought and brain 
worry to those for whose benefit the work is specially 
intended, —_— 


The Lives of the Engineers. By Samurn Ssites. New and 
revised edition. London; John Murray. 1874. 

Mr. Suties’ work is too well known to require criticism 
now at our hands, and little need be said about the present 
edition except to compliment Mr. Murray on the style in 
which he has given the book to the public. The whole, 
apparently unabridged, is contained in five handsome 
octavo volumes. beautifully printed on excellent paper, 
and very tastefully bound, The illustrations are not only 
admirable in themselves, but printed, with a very few 
exceptions, in perfection. [t is beyond our power to say 
how many editions the work has reached, but we are quite 
certain that not one on the whole more satisfactory has yet 
been published, 


(1) Blements of Deseriptive Geometry, in Three Parts. Part 1, 
Surfaces of Revolution. By S. Be Warnes, CLE. London : 
Trithner and Co. New York: F. Wiley and Son, 1874. 
Course in Deseviptive Geometry, for the use of Colleges and 
Scientific Schools, Vy Professor Watson. London: Longmans, 
Green, and Co, 1874. 
GromeETRICAL books are of two kinds—theoretical and 
practical, Till quite recently we have in England had but 
one book in common use treating of the former, and very 
few treating of the latter branch of the subject. We have 
at length opened our eyes to the fact that although quite 
able to hold our own in mathematies as a whole, we are 
not so well versed in geometry as some continental nations. 
Directly we look for some substitute for Euclid a host of 
books are published, compiled, for the most part, from 
works used on the Continent. When we require books on 
the practical part of geometry, it is again and again that 
we have to depend on continental publications. Leaving 
out of consideration the two before us, the only work in 
Enelish professing to deal in a fairly complete manner 
with the subject is that of Professor Bradley ; and this is 
admittedly compiled from continental sources. Of smaller 
books we have some half dozen, possessing a greater or 
lesser degree of merit. But there is no original thought 
expended upon the majority of these .publications, they 
are merely extracted from larger works. Knowing: this, 
we approached the examination of the two books above- 
mentioned with some misgivings, but were pleased to find 
that, although owing much to continental models, the 
authors have not slavishly followed those models, England, 
however, cannot even claim this little step, for both authors 
are Americans. As our present light is constituted, there 
is ouly one sure way of building up a fair knowledge of 
practical geometry, and we believe Mr. Warren’s book 
fullils the required conditions better than that of Professor 
Watson, not that Professor Watson ignores the plan, but 
he does not treat it quite so fully. 

* Every form is ultimately « definite assemblage cf points, 
The path of « moving point isa line of some kind. The 
line is said to be geverated by the point, which is called 
the generatriv of the line. In like manner a 


moving line generates « surface.”—P, 2, (The italics are 
Mr. Warren’s.) 

A celebrated mathematician used to tell his pupils that 
arithmetic consisted of three rules, and three only, viz, 
addition, subtraction, and common sense. Lf this is the 
case, descriptive geometry may be said to have but two 


| rules, the projection of a point, and common sense. Mr. 
Warren devotes some fourteen pages to introductory 
explanation, then discusses problems relating to the point, 
line, plane developable surfaces, cylinders, cones, conic 
sections, warped surfaces, &c., in some 240 pp., the whole 
work containing nearly 120 problems, and more than fifty 
theorems, illustrated by a series of ape py plates con- 
taining some 180 figures. Students will find also a good 
series of examples interspersed throughout the text for 
practice. 

Professor Watson has, we think, in the matter of plates, 
improved upon Mr, Warren. ‘The illustrative diagrams 
are upon separate sheets, the letter-press being sewn up in 
book form. In this case there certainly exists the possi- 
bility of a sheet being lost—and thus spoiling the whole 
work. In addition, Professor Watson gives a series of 
stereoscopic views of the solutions of sel. sat by Professor 
L. St. Loup, of Paris. These latter are carefully coloured, 
and will be found valuable aids to the student; otherwise, 
both works traverse somewhat the same ground. 

As far as the mere solution of the problems is concerned 
there cannot be any great distinction. Some may be 
neater, as an examiner would say, in the one case than in 
the other, and vice versd. The difference consists more in 
the arrangement. Mr. Warren is not satisfied with giving 
mere solutions, but helps the student with copious expla- 
nations; whilst Professor Watson is content with giving 
the problems, sometimes solved in two or three different 
ways, but gives very little further information. One other 
feature, too, is lacking in Professor Watson’s work—viz., 
the “ Examples for practice.” It is just as bad for the 
student in practical as it is for the student in theoretical 
geometry, to cram up mere bookwork, and not to exercise 
his ingenuity, or rather his knowledge, upon the solution 
of problems not solved in the text-book. The ultimate 
aim of his study is practical use; but unless some attempt 
is made to fly alone whilst aid can be obtained, when the 
time of trial comes failure instead of success will be the 
result. In these days of competitive examination, how- 
ever, any number of original problems can be obtained by 
the student, so that the defect in Professor Watson’s book 
is not so great as at first sight it appears. 

Whilst admitting the excellence of the latter work, we 
prefer that of Mr. Warren, as we think, by his careful 
arrangement, fuller information, introduction of examples 
for practice, &c., he has produced a work which will better 
supply the needs of the general student. 


Hlame Spun Lilts, or Poems and Songs, chichy Scottish. By 
Witttam = Attan. London: Simpkin, Marshall, and Co. 
Glasgow: Kerr and Richardson, 1874. 

THE number of engineers who devote their attention to 

the production of light literature is exceedingly small. 

Mr. Allan, manager of the North-Eastern Engineering 

Company’s Works at Sunderland, is one of the exceptions. 

This is the second volume of verses which he has given to 

the world. The first, “ Rough Castings in Scotch and 

English Metal,” we have already had occasion to speak of 

in favourable terms. The little work before us contains 

evidence that Mr. Allan has the poetical faculty very 
strongly developed, and the national character which 
breathes in every line will strongly commend his writing 
to Scottish readers, while many an Englishman will no 
doubt thoroughly enjoy and appreciate the work. Mr. 

Allan has a keen sense of humour, and the poems in which 

he gives free vent to it are among the best in the book. 

He hits hard, too, and does not spare some of the more 

prominent shortcomings of respectable mankind. If Mr. 

Allan does not write very excellent poetry, he approaches 

in some of his efforts so near a high standard that it is not 

easy to say what is lacking; and we can safely assert that 
those who thoroughly comprehend the intricacies of the 

Scotch dialect will find the book repay them for the time 

spent in its perusal. 


PUBLIC WORKS IN BELGIUM. 

Tur report of the central section on the budget of Public 
Works has just appeared, and contains interesting information. 
Amongst the works which are declared to be urgent, are those, 
whether of a permanent or a provisional nature, in the perts 


the railways at the latter place. The report also contains the 
account of the cost of working the National Railways during the 
year 1873. It is remarked at the outset that the cost of work- 
ing was greatly increased by the retaking by the Government”of 
railways which had been ill-constructed, or were in bad condi- 
tion; also, that wages were constantly increasing, and, if for a 
time there was reaction in this respect, the augmentation only 
returned with the greater force, and became more durable, The 
following passage of the report is so remarkable that we give it 
literally: —* The rise in wages is beyond all prevention, it is the 
result of demand and supply, and of the reduction in the value 
of money. We may, perhaps, foresee the epoch, not far distant, 
when the increase in the rate of wages and the dearness of raw 
material will almost completely absorb the profits of working.” 
In 1872 the consumption of coal on the line amounted to 11°81 
kilogrammes per engine and per kilometre; in 1873 this had in- 
creased to 12°84 kilogrammes; in like manner the quantity per 
train and per kilometre had grown from 16°30 kilogrammes to 
18°30 kilogrammes. This is, however, attributed chiefly to the 
working of some heavy steep lines, and the employment of larger 
engines. The receipts and expenses of the lines underwent 
extraordinary changes in the same period ; the receipts were, per 
kilometre, in 1873, 47,403f., and in 1874 only 46,415 ; while the 
working expenses rose from 28,417f. to 33,429f., reducing the 
profit from 18,085f. to 12,985f. per kilometre. 





Tur Giornale dei Lavori Pubblici: states the plans are being pre- 
pared for driving a canal from the river Marta, in the Province of 
Rome, to supply the water power necessary for a large ironworks 
for the manufacture of armour-plates, 


SourH KENSINGTON MusEuM.—Visitors during the week ending 
April 17th:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 10,824; mercantile marine and other 
collections, 1405, On Wednesday, Thursday, and Friday, admis- 
sion 6d., from 10 a.m, till 6 p.m., Museum, 2360; mercantile 
marine and other collections, 130. Total, 14,719. Average of 
corresponding ‘week in former ia 13,878. Total from the 
opening of the Museum, 14,171,071, 





of Antwerp and Ostend, and the completion and connection of | 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our corre- 
spondents. ) 





MARINE BOILERS, 

Str, —It is gratifying to find from the interesting correspondence 
in your journal that attention is being aroused to the old-fashioned 
system of cumbrous and feeble shell boilers. Mr. Watt in his able 
letter of last week alludes to the boiler as the vital part of the 
ship ; doubtless it is so, the very lungs and breath of her body, the 
seat from whence issues her engine power, and therefore this 
portion of her machinery must command great attention to enable 
the engine to fulfil its work. The fact is, improvements in steam 
boilers have been lagging, behind for many years, almost to 
stationary point, mainly owing to the dread of high-pressure steam, 
whilst ingenuity in engine construction has been alive with the 
times, and thus the latter has outstripped the former to a great 
degree. If one remembers rightly, Mr. E. J. Reed some time back 
wrote somewhere that the present type of marine boilers would 
have, sooner or later, to give way toa tubulous system, and there 
is no doubt the more enlightened of the engineering world are 
b ing daily ible to this possibility ; and as the safety of the 
steam generator depends heart on the size of the tube, it becomes 
necessary to put the water inside the tube instead of on the outer 
side, and that boiler will be the most economical which can com- 
bine the largest heating surface with the freest liberation of steam ; 
or that which can generate the largest amount of steam from the 
smallest body of water in a given time, in further combination 
with the saving of space in erection, economy of fuel, aad of dead 
weight. 

The ripping up of the decks of vessels must be a very expensive 
ey for removing old and replacing new boilers; and where a 

iler is so constructed that it can be easily sent down the ordinary 
hatchways of a vessel, shipowners must sooner or later come to the 
conclusion that when such a boiler can be found, combined with safety 
and efficient working, it will be to their interest both for econom 
and public safety to try it. We hear of steamers going down with 
their living and dead cargoes, not « bottle sent adrift, or a vestige 
left to tell us why or when ; but if boilers will sometimes explode 
on land, why not the possibility on sea, whence no record ever 
reaches us to inform us of any foreseen danger ;—the hypothesis 
must be that such calamities arise from a cause where no preparatory 
escape is possible, The world is advancing in almost every depart- 
ment of science, and as safety boilers are now being extensively 
used for land purposes that really are safe and efficient, it foretells 
the time when boilers of the tubulous type must very soon be 
adopted by the marine world. A Lance STEAM USER. 








THE SHIPTON ACCIDENT. 

Sir,—I propose to lessen the danger to passenger trains, arising 
from broken axles, and tires, as 
lately occurred at Shipton, on 
the Great Western Railway, by 
using coupling chains to all 
passenger coaches, and also by 
the use of wrought boiler plate 
iron wheel frames as shown on 
the sketch. The ordinary 
coupling chains, on each side of 
the «draw bar hooks, are dis- 
pensed with, and in place 
thereof longer chains with 
hooks are suspended from each 
corner of the coach. These 
hooks when the train is 
screwed up are inserted into 
strong eyes fixed in the frames 
over each buffer, so that if a 
wheel or axle gives way, the 
next coach to the disabled one 
supports it until the train is 
stopped. The chains when not 
in use are united to each other 
at the ends of the coaches. This 
plan will involve the trifling ex- 
pense of a few feet of chain, but 
no extra labour to the shunts- 
men. 

The wrought iron wheel is suggested to lessen the danger arising 
from a broken tire; it is made of wrought iron boiler plate welded 
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to a boss and riveted, as shown in the sketch. The tire is shrunk 

on or fastened in the usual manner, and if it breaks, the iron frame 

of the wheel will still run on the rails and carry the coach until 

the train is stopped. E, H. Cuark, C.E. 
Teignmouth, Deven, April 8th. 





THROTTLE VALVES. 

Sir,—Some people seem to be under the impression that the 
partial closing of the throttle valve of a steam engine has the effect 
of reducing the pressure in the cylinder ; whereas the throttle valve 
only regulates the velocity with which the steam flows from the 
boiler towards the cylinder, and, therefore, the speed of the 
pistons. : 

In an engine which has to drive the machinery of a cotton mill, 
for instance, the load to be set in motion—and, therefore, the mean 
cylinder pressure and the initial pressure—is, within certain limits, 
perhaps, constant at all piston speeds. But in a marine engine the 
mean cylinder pressure varies, all else remaining the same, as the 
square of the number of revolutions of the propeller, and, conse- 
quently, of the piston speed, And it is only in this sense that the 
cylinder pressure can be said to be affected by the operation of the 
throttle valve. 

The person who has to attend to an engine driving a cotton mill 
cannot, for obvious reasons, allow it to move above a given speed ; 
and the greater the boiler pressure, the more he is, in order to 
restrict it to that speed, obliged to close his throttle valve ; inas- 
much as the weight of steam which will issue from a given aperture 
increases not only ewing to the increased pressure, but also because 
of the diminished volume of the steam, But so far as the mean 
cylinder pressure alone is concerned, no alteration whatever 
would take place if the throttle valve were left fully open. It 
| would simply become a question of ption of fuel. 

In the case of a marine engine, the engineer is controlled, with 
| regard to engine speed, by the pressure which the boiler is capable 
| of sustaining, by the quantity of coal at disposal, and by the wear 
| and tear which would result from the overstepping of certain limits, 

April 9th. Cc 

THE VENTILATION OF THE CHANNEL TUNNEL, 

Srr,—It seems little short of incredible that the promoters of 

the Channel tunnel scheme should have left in the background, and 
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without due consideration, the question of ventilation. This 
subject ought to have received the first attention, as the construc- 
tion of the tunnel may require to be modified to suit some system 
of ventilation. On a satisfactory solution of this problem depends 
tht main success of such a scheme, if carried out; therefore too 
much attention cannot be paid to the matter, and until some 
really tangible scheme for this purpose is forthcoming the pro- 
moters will certainly not be justified in commencing operations. 
Now, although a great many difficulties stand in the way of a 
practical solution of this Svar still I do not at all believe that 
they are insurmountable, but I am the rather inclined to think 
that a thoroughly efficient scheme of ventilation may be devised, 
even with due regard to cost; indeed, if too costly, any method, 
however ingenious in itself, will be entirely valueless, There is one 
question, on the answer of which depends, in some degree, the 
future solution of the problem. Is it necessary that the Channel 
tunnel should be perfectly ventilated? I will answer this question 
with another, which I think materially changes the aspect of the 
subject. Why not supply the carriages that are to travel through 
the tunnel with pure air? This might be readily accomplished by 
carrying a suflicient quantity of condensed air, and distributing 
it from tubes placed underneath each carriage, and passing along 
the whole length of the train. The carriages might be made as 
long as possible for the convenient working of such a process, and 
the tunnel running in nearly a straight line would favour this con- 
struction of carriage. As the heated air, surcharged with carbonic 
acid, ascends upwards, a perforated partition might be placed at a 
little distance below the roof of each carriage, so as to form 
a chamber running through its entire length, into which the 
deleterious air would pass, and from which it could be discharged 
at a rate corresponding to the influx of the pure air, This might 
form a reliable and useful adjunct to the best system that can be 
advanced for the ventilation of the tunnel itself. 
ANDREW C, WHYTE. 
2, Grafton-square, Glasgow, April 19th. 
THE INVENTORS’ INSTITUTE. 

S1r,—1 have before me a circular of the ‘‘ Inventors’ Institute,’ 
which appears to have a very influential council, and appended to 
this circular is a notice of the ‘Inventors’ Patent Right Associa- 
tion,” which is stated to have been formed by leading members of 
the Inventors’ Institute for the purpose of simplifying, cheapening, 
and expediting, as far as saab, the proceedings attending 


’ 





patents for inventions, and, if we may judge from the list of | 


officers and scientific referees, no doubt the association embodies 
the elements of efficiency. 

To members of the Inventors’ Institute, the charges made by the 
association (except for money actually expended on Government 
stamps) are only half those made to the general public. As an 
inventor and a patentee, I have contemplated joining the Inventors’ 
Institute, and, at first sight, the opportunities thereby offered of 
obtaining patents more cheaply seemed to afford a strong addi 
tional inducement. But on reflection, it does not appear quite 
clear to me how the mere payment by an inventor of one guinea 
per annum for membership of the Inventors’ Institute can enable 
the Patent Right Association to transact his business equally well, 
for half the usual fees, excepting under one of two conditions, viz., 
either (1) That the ordinary full charges are excessive; or (2) that 
the association is subsidised by the Inventors’ Institute. Now, 
assuming that the Patent Right Association receives a subsidy 
from the Inventors’ Institute, it seems to me open to question 
whether it is quite fair that money paid for membership by the 
many who may join the institute in order thus to assist in pro 
moting improvement of the patent laws, &c., should be paid to the 
association for the good of the comparatively few who may take 
the benefit of the advantages the association offers. As the 
Inventors’ Institute has played so prominent a part, with a view to 
furthering amendment in the patent laws, and must still be looked 
upon as one of the main supporters of the interests of inventors, it 
would be very gratifying to myself, and others of my acquaintance, 
if some light were publicly thrown by the council, for the informa 
tion of those who contemplate joining the institute at this critical 
time, upon the precise connection existing between that body and 
the association to which I have referred, and what proportion, if 
any, of the funds of the institute go to the association, I make 
this suggestion purely in the interest of inventors, who are 
naturally desirous of fully comprehending the precise objects and 
scope of any society they may think of joining with a view to 
promoting their interests as a body. tz. &. F. 

Manchester, April 17th. 





AMERICAN V. ENGLISH BRIDGES. 

Srr,—I have seen an article, copied from your paper, and 
entitled ‘‘ American 7. English Bridges,” and I assume it to be a 
fair expression of the understanding of English engineers of the 
controversy, if it may be so called, or the difference of practice 
between Europe and the United States. I find from the article 
that English engineers have a very mistaken idea of the method of 
construction employed in the United States, so far, at least, as 
details of construction are concerned ; and it is my purpose, as far 
as I can in a short letter, to correct the misapprehension. 

You give quite a history of the causes which led to the adoption 
of certain ratios of height of truss to length of span. I under- 
stand you to admit that English engineers use too low trusses, and 
I do not think your explanation of their reasons for so doing to be 





very complimentary to the profession and the intelligence of the | 


men engaged in its practice in Europe. I would prefer, as I under 
stand to be the fact, that comparatively low trusses are employed 
on account of practical difficulties of bracing high lattice girders, 
and because plate girders are more economical if built low. 

It is not claimed that the height of truss can be increased with 
out limit, nor is it doubted that very long compression members 
must be stiffened at a sacrifice, but it is claimed that American 
engineers have employed such ratios of height of truss to length 
of span as give substantially the minimum amount of material to 
do the work, taking into the account lateral bracing and stiffening 


of long compression members, which ratio for any given case is | 


merely a question of calculation, and need not be the result of 
long years of expensive experience and defective practices, The 
result of high trusses, aside from economy of material in structures 
of the same ultimate strength, is a reduced deflection under the 
same load, which is a most important item in the gradual destruc 
tion of riveted structures; and an examination of the structures 
erected upon both plans will show that American bridges have very 
much less deflection under load, that they have no permanent 
deflection under the first loads, and that they are as stiff laterally 
as those of European construction, thus doing away with a very 
large percentage of the causes of destruction, and even these very 
largely provided for by the superiority of pin connections. 

Your article states that the effect of pin connections is ‘to concen- 
trate or localise the strains upon certain points of thestructure.” This 
is true so far as the structure, taken as a whole, is concerned, and 
right ; there isa great advantage, but it is not true in the sense 
that he assumes. The system does concentrate the strains along 
certain distinct lines, which combined make up the structure, but 
the arrangement of connections used in the United States is such 
that each line of strain having a suitable form of material to 
counteract the strain, whether it be tensile or compressive, has the 
strain distributed throughout such tension or compression member, 
and thus, so far as each individual member is concerned, the strain 
upon it is not localised, but entirely distributed ; and this is a 
great superiority of the American system; having certain, distinct, 
positive and accurately determinable lines and amounts of strains, 
and placing in and around these lines of strain, of whatever 
character, its suitably formed member, each of which is arranged 
so as to receive its strain distributed evenly throughout itself. 

The statement that the tendency of the riveted system is ‘‘ to 
distribute them as uniformly as — over the whole girder,” is 
also true, but the attempt to so distribute the strain is but partially 
accomplished and the more successfulin this respect the worse for 





the bridge. In the lattice system it certainly is but partially ac- 
complished and in plate girders more so, but in the latter the 
internal strains produced by variations of temperature have shown 
themselves to be sufficient to destroy a structure far within its 
legitimate length of service. Of course the smaller the structure 
theless the injury, but the same principle holds good, though there 
isalimit within which this action is practically nothing. The best 
arrangement of the riveted system distributes the strains the least 
uniformly, but it does not concentrate them at points or along 
lines. For instance, the lines of the several struts and ties meeting 
at a joint seldom intersect at a point, and consequently a bending 
strain is put upon some of the members, It would bea very 


complex problem to calculate the amount of extra strain 
thus produced. The same result is also obtained by the 
deflection, which, it is to be remembered, is much more 


than with pin connections, of the structure under passing 
loads, which increases the amount toa very large percentage of the 
whole strain in most cases, the first being a variable quantity in 
different structures. Now the attempt to distribute the strains 
uniformly over cach member is an entire failure, the strain being a 
maximum at the rivets, which of course can be made sufficiently 
large and numerous to stand the strain, but only by an enormous 
waste of material which is only so much dead load on the bridge, 
and not even self-supporting. The want of adjustability is a great 
injury toa structure subjected to moving, variable, and concentrated 
loads, The bridge when erected necessarily settles somewhat from 
the camber to which it is built, and in riveted structures this is 
usually enlarged by the first loads brought upon it, rendering the 
counter braces or ties slack, and therefore allowing of a magnified 
undulation, which also adds to the destructive action mentioned at 
the joints. 

Your article assumes that in making pin connections with 
panels of 12ft. or 15ft., the present English construction of 
flanges is to be followed, and that the flanges must act as beams 
for the ; panels, This is a very great and 





lengths of the 
important error. The construction of the various members as 
employed in the United States is radically different, and the load 
is suspended from or imposed upon the structure at the conjunction 
of the panels, producing no bending strains in the various members. 
Pinned girders do not * require deep vertical plates in the flanges,” 
and are not in the United States so used, so that by your own 
showing otherwise, the riveted structure exposes severalfold the 
amount of surface for oxidation. It is d-ubtless useless to cite 
instances of either system being discarded for the other, though I 
could give many in favour of pin connections, and I will meet your 
statement that English engineers are gradually discarding pin for 
rivet connections by holding myself ready for every such case 
whenever the facts are presented to show that the change was 
caused by other than sound principles of engineering or mechanical 





theory or practice, and I think generally because of a faulty con 
struction or proportion of parts. kb. H. Hewins, 
19, Federal-street, Boston, Massachusetts, April 2nd. 
[We shall deal with the statements contained in Mr. Hewins’ 


letter in our next impression, His conclusions will scarcely be 


“acc epted without dispute by English « ngineers, ED. EK. | 
ROTARY ENGINE TESTS, 
Sir,—In your issue of the 12th of February I notice a com 


munication over the signature of J. W. Banks, of this city, headed 
Zp Rotary Engin s.”” It is said here that the letter referred to 
is prompted by personal animosity. With such statements, how 

ever, I have nothing more to do than to defend myself against 
misrepresentations such as abound in Mr. Banks’ letter, because 
they do me great injury unless contradicted. 

The effort to disparage the correctness of the tests made by 
me at the American Institute would appear to all unprejudiced 
persons as without foundation in fact, on learning how these 
trials were conducted, and the precautions taken a 
error or unfairness. 

A description, however, of the entire apparatus and method of 
procedure would occupy more space than would probably meet 
with your approval in a communication like this; I will, therefore, 
simply refer to those points which Mr. Banks endeavours to set 
forth as tending to doubtful results, 

The protest filed with the judges, mentioned by Mr. Banks, has 
long ago been consigned to the oblivion it deserved, as the work of 
prejudiced and unreasonable men; and the awards have been 
made in accordance with my report, and that of the judges, based 
upon it. All that is said about the brakes may be set aside by the 
simple statement that the brake used at each trial received not 
only the sanction of the exhibitor upon whose engine it was to be 
used, but that, also, of all the others; and, in fact, there was 
nothing done or allowed, during these trials, for one contestant 
which did not also receive the sanction of all the others. 

The statement that the revolutions were counted for dnly one 
minute of the five, and that the exhibitor was permitted to increase 
or diminish the revolutions of his engine, at times advantageous to 





gainst possible 


him, is entirely untrue, and of a piece with the other statements | 


made, Each exhibitor was permitted to choose for himself the 
most economical speed for his engine, as well as the power to be 
developed, and, after these points were decided by him, he was 
required or allowed, to keep the engine as near the chosen speed as 
possible by means of the throttle valve, the pressure exerted by 
the brake arm being kept as nearly constant as was found prac- 
ticable. It is admitted that a count of the total revolutions during 
the trial, under the circumstances, would have been the most 
reliable, and above criticism; but the difficulty of recording the 
revolutions in that way by any instrument attainable for such high 
speeds as some of these engines were run at, and the necessity o 
using the same apparatus for all, in order to avoid cavil, decided 
me to take the revolutions with the ordinary speed indicator, not, 
however—which probably escaped the acuteness of these fault- 
finders —without providing for a practically correct record of them. 
The observations of all instruments, and recording of all data 
were during these trials under my eye and direction, in the hands 
of four young men, graduating students of the Stevens Institute 
of Technology, who, it may be presumed, were unbiassed, if this 
can be presumed of any one ; and all records were made every five 
minutes for a period of five hours. The one of these young men 
who took the revolutions—and that was his only duty—was 
instructed by me to take a half or quarter minute timing as often 
as any variation was observed in the speed of the engine, and 





whether or not any variation was observed, to take several such | 


counts, and give, for record, the mean of any five minute period. 
That this was faithfully done, and that the records for some of the 
periods were the mean of eight, or ten, such timings, I am certain ; 
and I certainly believe that if a count of the whole number of 
revolutions had been made it would not have appreciably repre 
sented the mean revolutions per minute nearer than was arrived at 
by the method adopted. 


The statement that the proprietor of one of the engines was | 


refused permission to operate his throttle valve like the others is 
quite incorrect, as no distinction of any kind whatever was 
made, and each owner or his representative was not only per 
mitted, but required to regulate the speed of his engine by means 
of the throttle ; and this, it will be easily understood, was a very 
wise precaution, so long as proper means were taken to ascertain 
the revolutions correctly. 

As to the oil consumed, Iam prepared to admit that at least 
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“why an award from the American Institute should not be as 
much coveted as one from the Franklin Institute ;” and I am 
sure, from what the people here have seen of the late efforts of 
this gentleman and his associate in the matter, Mr. Rose, they 
have long ago put them at their true value. The latter gentleman 
supplied the oil himself to one of the competing engines during 
the test, but I doubt very much if he could tell within a moiety 
the quantity used, and, if he could, lam certain that his know 
ledge of the whole affair would stop just there, as shown by his 
ignorance of the real conditions of these trials displayed in his 
recent effusions on the subject, Joun T. HAWKING, 

New York, March, 1875. Late Supt. Mach, Dept. Am, Inst, 

Srr,—-While regretting that the rotary engine tests should have 
placed Mr, Hawkins in such an unfortunate position, I can but also 
regret that he should consider it either a part of, or necessary to, 
his defence to imply associations which have no foundation or 
semblance of foundation in fact, 

The question at issue appears to me capable of solution from the 
data contained in the report of the trial, and in the process of 
elucidation it will not be amiss, where the report is self-contra- 
dictory, that that quantity, of the data should be accepted which 
is the most favourable to the author. 

First, however, permit me to point out that many of the mis- 
calculations contained in the report make no material difference to 
the general result, since they occur with reference to elements 
which are not taken into account in the calculations computing the 
results of the trial, and which might just as well have been 
omitted from, as inserted into, the report. 

Mr. Hawkins would have it appear that the fallacies of the 
report have been noted and commented upon by me, and at my 
instance alone, whereas affidavits and correspondence which have 
been on file for several weeks at the office of the American 
Institute attest to the contrary. It was utterly impossible to pre- 
sent such a report and escape animadversion, 

Let the report itself speak; it says 

LIpGreRWw 1 

Steam ]} tevel ! I 

in Ih. perinel pers in te 
trial id ee liv ly ee 41 hol 


Five h oo 68 
trial 4 ° lio ee “4 «» IIs 


Five min 





Does it require any research to discover fallacy in the above, 
every figure of which is quoted from the report 

By way of explanation, permit me to state that, although the log 
of the five hours’ trial gives the above quoted as the mean steam 
pressure for that trial, the interposition of the steam supply valve 
between the pressure gauge and the engine, and the partial closure 
of such valve during that trial, vitiated the e« 





rrectness of the log 





as to that item, and is the disturbing clement which has led 
Mr. Hawkins into all his unfortunate err 

It only remains to state t t bsence of a diagrat nd of 
ny record of the stewn pressure during the five hours’ trial (from 
which the results of the trial re ulmost os sively ¢ uputed), 
no estimate can be formed of the number of thermal units which 
entered the engine, L hence of the disposition of the samme made 
by the engine The error was, probably, unintentional as 
unfortunate, and the main folly lies in the attempt to support it. 

DOO, Hudson-street, New York, Jt 1 Rosk 

March, 1875. 

Sin,--Since writing to you on hove ibject I have been 

rmitted to examine the report mitted to t by the 
superintendent of machinery, and herewith enclose you copy of 
same. I tind, upon inspection, the tests appear in a worse light 


than my previous letter indicated ; 1 therefore send you the follow 
ing additional details, The report grossly misstates the propor- 


tions of one of the engines, which are given in the following 
manner :—"* The only proportions of these engines thought neces 
sary here are given as below, Viston areas : Lidgerwood, 21 square 
inches ; Myers, mean, 24 square inches, Space displacement of 
piston per revolution: Lidgerwood, 134% cubie inches ; Myers, 
105552 cubic inches.” 

It appears strange, the report states, the piston area and displace 


ment are the only dimensions necessary to be mentioned, The 
true reason would appear to be that the Lidgerwood is charged 
with 14343 cubic inches displacement per revolution instead of 
371°1, as the following figures disclose The bore of cylinder 1s 
12in., and the diameter of drum or piston carrier is 104in.; length 
of cylinder, 14in. 

Now, 12 x 12 x ‘784 14 


1583°36 cubic inches, from which 


must be deducted the cubical contents of piston carrier, viz.: 
105° x 105 784 X 14 = 121226 cubical contents of piston 
carrier; therefore, 1585°36 1212°26 = 3711 cubic inches = space 


effect this has upon 


displacement of piston per revolution, The 
ubic inches of steam, 


the general results of the test, considers dl in « 
will be seen in the following table : 





Li st t 1434 x Fool x 447 S540 
wor or : I'l XX FOS1"4 ‘ s x 1,046,411°1 
| Excess .. 1084°S3 80 UN4 7,401,422 
Myers 1055 x11 M4= 11,851,47145 x5 1,157,357 26 


The above element does not, it is true, appear to be one from 
which the consumption of steam for each engine was computed, 
| but it is certainly a vital one by which to approximate the cubic 
inches of steam which should, under ordinary circumstances, have 
been exhausted in the tank. The manipulation df the stop valve, 
| before mentioned by me, is disclosed in the report by the circum 
| stance that, notwithstanding no alterations in the method of 
| testing were made on the maximum trial, lasting five minutes, yet 

both engines developed double the horse-power that they did in 
| the economy trials, a fact which I leave the following table 

quoted—and the superintendent engineer to explain, if such a 
| phenomenon is capable of solution : 





ive hours’ test 657400 °106 I86°S384_ 60 } 49 | Is6-9) ST" 6 


Maximum oe ( Ss 7 0} 4s 1 lt 6 
The protest on file, in the office of managers of exhibition, 
places the quantity of oil used by the Myers engine during the 
trial to be fifteen gallons, which, to the unobservant eye, would be 
deemed a useless expenditure of lubricant ; but let it be considered 


three of the contestants used an unnecessary amount, but certainly | for a moment that the “leak line” in the wearing parts in the 


of my own knowledge not one-tenth of the quantity mentioned by 
Mr. Banks was used on any one engine. No limit was placed on 
the quantity of oil which might be used, nor covld there be any 
necessity for it unless one of the points to be determined had been 
to find which could run with the ne and I think it will be very 
difficult to show that the results with either engine could be any 
the better for using an unnecessary quantity of oil. 

I think that nothing contained in Mr. Banks’ letter will lead 
any one on your side of the “water” to see anything unfair or 
improper in those tests, or to believe there is any reason 


cylinder is 228in., and it will be observed that a constant flow of 
oil through all bearing and contiguous surfaces formed a pac king 
which prevented the enormous leakage of steam which otherwise 
would have resulted : and, furthermore, that skimming the oil 
from the tank carried away a large number of units of heat which 
must otherwise have been accounted for in the discharge water, 
facts which no doubt Mr. Joshua Rose clearly foresaw. 

The report was anticipated with much interest, but its oppese- 
ance has served to awaken a protracted controversy which has 


atlirmed nothing, except it be that the results of the trial 
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disclose negligence on the part of the Superintendent of Machinery 
Department. | 
The tests of the engines other than those I have mentioned | 
appear to have awakened no public interest, and deference to the 
space in your columns induced me to omit them. 
12, Abingdon-square, New York. JOSEPH W. BANKS. 





REVERSING ROLLING MILLS. 

S1r,—In a leading article in THE ENGINEER of the 22nd of 
February last, and on other occasions, you have referred to the 
difficulty occasioned by the shock given when reversing heavy rolling 
mills. I have designed a “hydraulic clutch” intended to over 
come this difficulty. I enclose a tracing of it, and if you think it 
will be a useful suggestion to your readers I offer it for publication. 
I will now proceed to describe it. The ‘‘clutch” is placed in the | 
same position as that used in mills where the reversing motion is | 
obtained by a well-known arrangement of five wheels. The circular | 





bush a, caused by feathers to revolve with, but allowed to slide | 





— 


SCALE OF FEET 
2 J + 


reservoir to the chamber, part being m the positions shown in 
the section through A B, and the chamber filled with water. Let 
the casing d revolve in the direction of the arrow, by being thrown 
in gear with the wheel at either side. The water in the chamber 
will be forced back through the holes kk into the reservoir, and 
part will escape under the wedge-piece f. This area of escape is 
contracted sufficiently to create such a pressure against cas will 
start a and b slowly into motion. When f arrives in the position 
shown by the dotted lines, water will escape only through the 
eg under f, and this p: e gradually diminishes as f nears c. 

he bush a and the shaft } will gain an increasing velocity owing 
to the decreasing escape of water. It is intended that at the point 
of f and c coming in contact, they shall revolve at approximately 
equal velocities. The shaft b coupled to the mill will then be 
driven firmly as with a solid clutch. The chamber being in 
filled with water when the mill is reversed, the above action will be 
repeated. It will be seen that this “clutch” can be applied to 
mills reversed on the Ramsbottom principle, then taking the place 


SECTIONAL CLEVATION 
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longitudinally on, the shaft 4, has in the centre of its length a 
projection ¢ on part of its outer circumference. The remainder of 
that circumference, the width of c, is made of less diameter than 
the cylindrical parts on either side, and eccentric to them. This 
forms a groove, the greatest depth of which is on the opposite side 
of atoc. The casing d revolves on the cylindrical parts of a, and 
has an internal annular recess ¢ in which the projection c fits at the 
sides and tep. A portion, of dovetail form, is cut from the walls of 
the recess e. A wedge-piece f is placed in the bed thus formed, 
and secured by folding os auon the top. The bottom of f bears 
at either end on the cylindrical parts of a, but a passage is left 
under it at the centre of the width of the eccentric groove in a, 
The dovetail hole above mentioned is large enough to allow c 
being passed through before it is placed ine. On the outer sides 
of d are teeth i i to engage with teeth on the wheels shown in the 
tracing, when the above parts constituting the ‘‘clutch” are moved 
longitudinally on the shaft 6, Thus a circular chamber is formed 
in which ¢ works as a piston, though the casing cannot make a 
complete revolution without moving the bush a and the shaft }, 
since the projection c will come in contact with the wedge-piece f 
across the chamber; also a passage is left under f by the eccentric 
groove of varying depth, it being greatest when f and c are on 
opposite sides of the shaft 6, and gradually diminishing as they 
approach each other. A hole h down the centre of the shaft 6 in 
conjunction with radial holes / k supplies water or oil from a 


of the crab between the driving shaft and breaking spindle. This 
would allow acertain amount of slip before the mill when reversed 
is brought up toa speed corresponding to that of the shaft. In 
this case the bush a would be attached to the shaft and the casing 
dto the spindle. I shall feel repaid for any pains I may have 
taken with this design if it prove successful in clearing away a 
present difficulty. J. C. Hupson, 
54, Brunswick-street, Swansea, April 3rd. 








COMPOUND ENGINES OF THE STEAMSHIPS 
JULO DENEZ AND ALMEIDA GARRETT. 

WE give above and at page 280 the illustrations required to 
render our description of these engines complete. 

The low-pressure cylinder is fitted with an ordinary double- 
ported valve ; but the high-pressure valve is constructed on the 
equilibrium principle. e arrangement is exceedingly simple, 
but we do not feel at liberty to make the precise details public 
for the present. Both high and low-pressure valves have the 
same stroke of eccentric, namely, 64in. The expansion valve is 
of the ordinary gridiron type, rendered variable in its action by 
alink. The point of cut-off can be varied between 10in. and full 





stroke nearly of the small piston. 









AND ALMEIDA GARRETT. 
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The accompanying view shows the air and circulating pump in 
section. They are cast in one piece, and bolted on to the back 
of the condenser. They are both worked from the same cross- 
head by levers from the low-pressure engine. The air pump is 
single-acting, and 20in. diameter. The circulating pump is double- 
acting, and 13in. diameter. The stroke of both is 19in. The 
condenser has 750 brass tubes, 8ft. 10in. by jin., outside, secured 
as shown in the annexed sketch. The condensing surface 
about 1520 square feet. 

The starting gear is worked by a 94in. steam cylinder, as 
shown. Two feed and two bilge pumps are fitted and worked 
by levers from the low-pressure engine. 

Each ship has two boilers, 10ft. 9in. diameter by 9ft. 6in. 
long, with two furnaces in each boiler, 3ft. 6in. diameter and 6ft. 
long on the grates. There are 268 tubes in each boiler, 7ft. 3in. 
long by 33in. in external diameter. The total heating surface 
is about 2100ft. A vertical superheater is placed above between 
the boilers; it is 6ft. 2in. diameter and 8ft. high. The funnel 
is 5ft. 3in. diameter, and 35ft. high. The safety valves are 
loaded to 63 lb. on the square inch. 

Taken as a whole, these engines show that much care has 
been exercised by Mr. Petersen to turn out a simple strong 
machine, with the parts readily accessible for examination and 
repairs, while due attention has been bestowed on securing 
economy of fuel; and we can commend the engines to the 
attention of our readers as favourable specimens of the smaller 
class of compound engines, for which so large a demand has 
sprung up. 








REVERSING GEAR FOR ROLLING MILL ENGINES 
FOR THE PANTEG STEEL COMPANY. 


In our impression for March 19th we illustrated a pair of 
reversing rolling mill engines of novel design, constructed for 
the Panteg Steel Works, but refrained from describing the valve 
gear because the patents were not complete. We are, however, 
now enabled to. fulfil the promise we made to explain and illus- 
trate this very elegant gear as soon as the inventor's rights were 
safe. The illustrations on page 284 will make it clear. 

The eccentric, A, by which the valves are worked is placed on a 
secondary shaft, driven by toothed gearing from the crank shaft. 
This secondary shaft is divided transversely between the parts 
on which the toothed wheel B and the eccentric are respectively 
placed. They are connected by a right and left hand helically 
grooved bolt passing through both. So long as the bolt has no 
sliding motion it simply gears together the two parts of the shaft, 
but when it is advanced in one or the other direction the position 
of the eccentric relative to the crank is changed, and a corre- 
sponding variation of the rate of expansion, or the complete 
reversal of the engines is effected. The screwed bolt is in direct 
connection with the piston, D, of the reversing cylinder. The 
face and ports of the reversing cylinder and of the hand valve 
are of the ordinary kind; but between the hand valve and the 
cylinder face is placed another valve, which is connected to the 
piston-rod, and receives a corresponding motion to the piston, 
but of shorter range. When the hand valve is moved from one 
extremity of its stroke to the other, the exhaust is opened, and 
steam is admitted, so that the piston follows in the same direc- 
tion, taking with it the intermediate valve, until the eduction 
and induction ports are closed, which takes place when the 
centres of the valves are coincident. This is their normal posi- 
tion; it is one of equilibrium, to which they always tend. 








Tue BELGIAN Iron Trave.—(From our Correspondent.)—This 
trade remains tranquil, some few transactions have taken place in 
rolled iron, but not at very remunerative rates. The Espérance 
Works at Liége have been supplied with a fine differential rolling 
mill on the Lauth and Deby system. 


PROGRESS IN MACHINERY FOR COAL-CUTTING.—We learn that 
the West Yorkshire Coal and Iron Company, of Leeds, have con- 
tracted with the eminent firm of Messrs. Tannett and Walker, 
engineers, of Leeds, for a pair of powerful air-comp: engines, 
capable of driving thirty of Firth’s pick machines, and in the course 
of three months we understand they are to be completed. This is 
by far the greatest step that has been taken in the direction named. 
—Mining Journal, 
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PRUSSIAN GOVERNMENT STANDARD PRESSURE 


(For description see page 283.) 
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THE CHEMICAL SOCIETY. 
Thursday, April 15th, 1875. 
Professor ABEL, F.R.S., President, in the Chair, 

APTeER the minutes of the previous meeting had been read and 
confirmed, und the donations to the Society announced, Messrs. J. 
M. Thomson, J. G. Gordon, D. Kingsford, E. Sonstadt, and D. 
Galton were formally admitted Fellows of the Society. The 
names read for the first time were those of Messrs. G. Bischof, P. 
Melmore, C. G. Cresswell, T. Wardle, D. Clerk, W. Grant, G. 
Johnston, and H. Child. Messrs. George Alexander Keyworth, J. 
Scudamore Sellon, and Richard Cowper were ballotted for and 
duly elected after their names had been read for the third time. 

The first paper, ‘*On the Gases Enclosed in Coals from the South 
Wales Basin, and the Gases Evolved by Blowers and by Boring 
into the Coal itself,” by J. W. Thomas, was read by the author, 
After referring to Meyer’s researches on the same subject, the 
author described the method he employed, which differs from 
Meyer's. A slip of coal cut from the centre of a block was intro- 
duced into a glass tube, which was then exhausted with a 
Sprengel’s pump ; but little gas was evolved. The tube contain- 
ing the coal was now heated to 100 deg. for several hours, and the 
evolved gases collected. It was found, however, that the whole 
of the gases enclosed in the coal were not withdrawn at 100 deg., 
or even 200 deg. 

The bituminous coals evolve comparatively little gas, 100 
grammes giving only from 51 c.c. to 61 c.c. of gas; steam coal 
gives much more, 147 ¢.c. to 375 c.c. per 100 grammes; and 
anthracite the most, 555 c.c. to 731 c.c. In all cases the gases 
consist of marsh gas, carbonic anhydride, and nitrogen, but the 
proportions vary greatly, bituminous coal containing compara 
tively little marsh gas, whilst steam coal and anthracite contain as 
much as 87 per cent. The gas evolved from ‘* blowers” in most 
cases consists almost entirely of marsh gas. 

The President, in thanking the author for his interesting paper, 
said he had no doubt it would elicit discussion, as his results dif- 
fered so greatly from those of Meyer, especially in the propor- 
tionally small amount of carbome acid and nitrogen he had 
obtained. 

Professor V, Harcourt would like to know what grounds the author 
had for saying that the gas which was given off when the coal was 
heated was merely what was contained in the pores of the coal, 
and not produced by decomposition, The gas absorbed by porous 
bodies, like charcoal, when expelled by heat, was again absorbed as 
it cooled. This did not seem to be the case with the coal. In 
some experiments he had made for the purpose of removing sul- 
phur from gas, he had found that when heated in a current of gas, 
such as steam or air, the coal had become extremely porous, 
although there was no change in its appearance. It now absorbed 
certain constituents of coal gas, and when heated gave them up; 
on cooling the y were again absorbed. 

The President remarked that Meyer had observed that when 
coal was heated to a comparatively low temperature, he believed 
50 deg., certain heavy hydrocarbons were obtained, amongst 
others butylene, whilst Mr. Thomas even at 300 deg. only found 
carbonic anhydride, nitrogen, and marsh gas 

Mr. Morris said he would like to ask, what was the depth of the 
seam from which the coal was taken, what its temperature, and 
what was the nature of the roof ? 

Mr. Thomas replied that coal which had been 70 hours in a 
Sprengel vacuum, when heated gave off about ten times its volume 
of gas, and when allowed to cool in it only about half a volume 
was absorbed. With regard to the depth of the seam, he had 
found that, in the same seam, the greater the depth the larger was 
the percentage of marsh gas in the gases contained in the coal, and 
also that the total amount of gas was greater. 

A paper “On Narcotines, Cotarnine, and Hydrocotarnine, 
Part L,” by G. H. Beckett and C, R. A. Wright, was read by the 
latter. The cotarnine employed in these experiments was prepared 
from narcotine by the action of dilutesulphuricacid and a manganese 
dioxide, and after separating the opianie acid, precipitating by 
strong soda solution. It may be purified by crystallisation from 
benzene when it has the composition Ci: Hi; NO, He O. The 
platinum salt is (Cig Hi; NOs HClePt Ch. The cotarnine was 
converted into hydrocotarnine by dissolving it in dilute hydro- 
chloric acid and treating it with granulated zine. In order to 
extract the base a large excess of ammonia was added, and the 
solution agitated with ether: this takes up the hydrocotarnine 
and deposits it on evaporation in fine prisms an inch in length. 
These crystals have the composition 2(Cj2Hi; NO,,H»O). It 
forms a erystalline hydrochloride Ciz Hi; NO; HCl, Hy O.  Hy- 
drocotarnine is always produced in the preparation of cotarnine 
from narcotine in the manner above described. The action of 
manganese dioxide and sulphuric acid on hydrocotarnine converts 
it into cotarnine, but much tarry matter is formed at the same time: 
narcotine does not take up hydrogen when treated with reducing 
agents, and when boiled with baryta water it yields meconin but 
no opianic acid, Heated with water to 150 deg. it is decomposed, 
meconin and hydrocotarnine being found amongst the products, 
From these results it seems probable that in the preparation of 
cotarnine from narcotine, the latter first splits up into opianie acid 
and hydrocotarnine thus : 

Coe He, N¢ + H: O = Cio HyoO; + Che His NO; 
and that the hydrocotarnine is then oxidised to cotarnine. 

The physiological action of cotarnine and hydrocotarnine has 
been examined by Dr. F. Pierce, who finds that whilst the former 
in doses up to 0%) gramme does not produce the slightest effect, 
hydrocotarnine produces severe epileptiform convulsions, great 
muscular prostration, and salivation, 

vv, Armstrong said he was greatly interested in these results, as 
he had worked from time to time on the same subject, From the 
experiments of Mathiesson, loster, and Wright, there was no doubt 
as to the formula of opianie acid, It partook of the nature both 
of an aldehyde and of an acid, Cy He (OCH,)». COH. COOH. 
By treatment with hydriodic acid it yielded methyl iodide, 
and when sulphurous anhydride was passed into the 
solution and barium hydrate added, a compound was obtained 
of barium opianate and barium sulphate, similar to that 
formed with aldehyde. Hemi-pinie acid was undoubtedly the 
dibasic acid (Hy (OCH ,)2 (COOH): corresponding to the 
monobasic opianic acid. With respect to meconin, its constitu 
tion was not so well made out, but it might be regarded as a kind 
of lactid. The action of nascent hydrogen on opianie acid first 
producing a compound CyHe (OCHs)z (CHzOH) (COOH), which 
se ‘eames lost water and gave meconjn C Hs (OCH;)2 CHe ; 

» CO. 

Dr. Wright replied that he agreed perfectly with Dr. Arm- 
strong. He had for some years past adopted the formule given, 
and believed them to be correct. Great interest would attach to 
the isolation of opianic acid, &c., from some other of the opium 
alkaloids; but, though he had made many attempts, he had not yet 
been successful, 

Mr. D, Howard said the last remark of Dr. Wright touched on 
a point of great importance. Might it not be said of many of 
these substances obtained from opium, are they in opium? or, to 
go farther, are they in the poppy juice? As to how far these 
changes might take place in the system, it would be very incon- 
venient if, when an anodyne was prescribed, it should be found to 
become so changed as to produce epileptiform convulsions. 

The President, having thanked the authors in the name of the 
Society, Dr. H. E. Armstrong read a ‘‘ Note on Isomeric Change in 
the Phenol Series.” On heating 2 dinitrophenol with bromine and 
water, bromodinitrophenol melting at 116 deg. was obtained 
identical with that produced by the action of bromine under 
similar circumstances, on @ dinitrophenol. When 8 dinitrophenol 





is gently heated with bromine and glacial acetic acid, Koérner’s 
bromodinitrophenol melting at 75°6 deg. is the sole product, but if 
the mixture be boiled, a bromodinitrophenol melting at 116 deg. is 
formed, It appeared, therefore, that the one compound was con- 





verted into the other by the action of bromine, or of heat, or bythe | 


combined action of both. On trial it was found that the com- 
pound melting at 75°6 deg. underwent no change when heated alone 


to 120 deg., but with bromine and water at 100 deg. it was entirely | 


converted into the isomeric body of higher melting point. The 
action of bromine and water on the dibromorthonitrophenol melting 
at 117 deg., or on dibromoparanitrophenol melting at 141 deg., 
yielded a substance insoluble in alkaline solutions and melting above 
200 deg. 

In a similar manner the action of fuming sulphuric acid and of 
sulphuric chlorhydrate on dichlorophenol yielded sulphuric acids, 
which were isomeric and not identical, as the former on nitration 
gave Stenhouse’s chloro-«-dinitrophenol, whilst the latter yielded 
dichlororthonitrophenol. 

The President thanked Dr. Armstrong for his interesting paper, 
and then adjourned the meeting until Thursday, 6th May, for 
which the following communications are announced:—1l, ‘On 
Andrewsite and Chalkosiderite,” by Professor N, Story Maskelyne. 
2. “Quantitative Separation of Lron Sesquioxide, Alumina, and 
Phosphoric Acid,” by Dr. W. Flight. 3. ‘* On Sodium Ethylthio- 
sulphate,” by Mr. W. Ramsay; and 4. “On a Milligrade Ther- 
mometric Scale,” by Mr. J. Williams. 





NEW PATTERNS FOR RAILS AND SPLICES ON 
THE PENNSYLVANIA RAILROAD. 

THE Peansylvania Railroad is about to adopt a new pattern and 
new standards for all the iron and steel rails to be laid down here- 
after on the main line and western connections. The Pennsylvania 
Steel and the Cambria Iron 
companies are now changing 
rolls to make them correspond 
to the new requirements. The 
nature of the changes is ex- 
plained by the following illus- 
trations: — Heretofore 56 Ib., 
6O0lb., G41b., and 671Tb. rails 
have been used, which vary 
somewhat in appearance and 
shape, as well as in weight, 
but all approximate in the 
shape of their heads to the 
illustration herewith given of 
the 60 1b. rail of 1873. 

Hereafter rails of only two 
weights and patterns are to be 
used, They are illustrated below. 
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The No. 2 splice will answer for either of the 1875 patterns, and 
it will be observed that the roundness of the sides of the head of 
the rail has been reduced until they are nearly perpendicular, 
while the feet have been flattened and expanded, and the thick- 
ness and weight of the body has been reduced, especially in_con- 
trast with the rails of 1869 and 1872. The No. 2 splice of 1875 also 
differs essentially from those used hitherto, except the No. 1 splice 
of 1874, and seems to furnish additional guarantee that the rails 
will be firmly held in their proper position. The change in the 
shape of the head increases the supply of metal at the point where 
the greatest amount of wear occurs.— Railway World. 











NOTES FROM FRANCE. 

TuHE French authorities are busy at the works at Marseilles in 
transforming bronze and copper guns, principally of the time of 
Louis Philippe ; they are mostly pieces of 16, The breech is cut 
off and replaced, and then the piece is rifled. The transformation 
is not very costly, and is found so successful that the Government 
has determined to carry it out actively. As soon as the pieces 
are finished they are handed over to the Artillery Committee, who 
try them at the Prado every Thursday. ‘The results are reported 
to have been quite as satisfactory as with new pieces. 

The following are the dimensions of the great steam hammer 
which is being set up for the fabrication of large pieces of steel 
artillery at Creusot. The hammer with its stem weighs 60 tons, 
and will have a fall of five metres in all and four metres in the 
clear ; the estimated cost of construction is £80,000. 

M. Fordas has communicated to the Academy a meansof detecting 
lead in tinned vessels which may prove valuable. The tin must be 
touched with nitric acid and then heated to drive off the acid, and 
there will remain stannic acid, and, if lead be present, nitrate of 
lead. Nowif iodide of potassium be placed upon the spot where 
the acid was, and lead be present, yellow iodide of lead will be 
formed, while pure stannic acid is white. 

Commandant Tréve has communicated the results of the experi- 
ments made by himself and M. Durassier, director of the chemical 
operations at Creusot, on the connection which exists between the 
nature of steel and its magnetic force. Fifteen bars of steel 
were selected, which were divided into five sets, each of which 
received a different temper, after which M. Tréve magnetised 
them to saturation and determined their magnetic force by the 
method of deviation. The bars which contained 0°950 per cent. 
of carbon, and which were hardened in cold water, gave a maximum 
of deviation repr ted by the 47; abar with the same 
amount of carbon, but hardened in boiling water, gave the number 
44; and the third bar with the same amount of carbon, but steeped 
in oil at 10 deg. Cent., only 43; the influence of the fluid used for 
hardening is therefore established. The effect of the dose of carbon 
is equally proved, for while the maximum deviation with the bars 
already named, that is to say, containing 0°950 per cent. of carbon, 
was 47, other bars containing 0°250 per cent. of carbon only showed a 
deviation of 13. In laying down the curves of variation the influ- 
ence of the carbon and of the hardening media was sensible enough, 
but the effect of the latter was small in proportion as the former 








increased, M, Tréve discovered the fact that the magnetic curve of 





a bar coincided with its curve of elasticity, carbon thus giving to 
steel not only elasticity but magnetic capacity. 

MM. Troost and Hautefeuille have papeeted the extension of their 
researches into the facts of the absorption of hydrogen by the 
metals nickel, cobalt, iron, manganese, &c. They found that when 
in a state of powder the metals absorb as much as one hundred 
times their volume of hydrogen, which remains until driven out 
by exhaustion or heat. 


CrystaL PaLAce ScHoon or PrRaAcTICAL ENGINEERING. — On 
Saturday, April 17th, Mr. E. J. Reed, C.K., C.B., M.P., gave away 
the certificates awarded to the following pupils at the Crystal 
Palace School of Practical Engineering. In the examination in 
“Steam” eighteen passed, viz.:—H. E. Read, E. A. Thompson, A. 
Marshall, W. J. Bean, A. Brook, H. J. Saunders, J. N. Paton, E. 
C. Murdoch, R. Moyes, G. E. Bokenham, F. Fitzherbert, H. b. 
Dutton, 8. Firth, H. Le G. Solly, H. Fenoulhet, H. 8. Vogan, J. 
H. Adams, A. W. N. Lewis. Eleven students in the drawing 
office, ten in the pattern shop, and seven in the fitting shop were 
so far advanced as to be entitled to exhibit their work for imspec- 
tion, and were placed by the examiners in the following order of 
merit:—Drawing Oftice—(1) E. A. Brine, (2) 8. Firth and J. H. 
Suart, (3) 8. P. Sheraton, (4) E. C. Murdoch, (5) E. Wilson, (6) 
H. S. Vogan, (7) R. Moyes, (8) A. Emery, (9) H. Barnett and T. 
8. Tilley. Pattern Shop:—(1) H. E. Read, (2) A. Brook and W. 
J. Bean, (3) E. A, Thomson, H. Fenoulhet, and A. W. N. Lewis, 
(4) J. H. Preston, (5) F. A. Wythes, (6) J. H. Adams. (7) H. B. 
Dutton. Fitting Shop:—(1) H. J. Saunders and F. Fitzherbert, 
(2) J. N. Paton and H. Le G. Solly, (3) G. E. Bokenham, (4) J. 
B. Cowdy, (5) H.- Edwards. In civil engineering, the following 
gentlemen passed in general surveying and the preparation of plans 
and estimates for Parliament, and were placed in the following 
order of merit :—(1) A. H. Turner, (2) G. Marston, (3) M. Harding, 
(4) A. E. Needham, (5) W. H. Fisher and A, H. Wilson; and Mr. 
C. 8. Smith also merited an approval for the work he had done in 
the calculation of strains and the preparation of general and 
working plans, specifications and estimates of a railway and dock. 

ATLAS OF THE TIBER.—The Italian Minister of Public Works has 
just published the atlas which forms part of the work executed by 
the commission appointed to examine into the works necessary to be 
carried out in the Tiber. We have had an opportunity of examin- 
ing this atlas, which is one of the most perfect that we have ever 
seen, and reflects great credit, not only upon the members of the 
commission, but also upon the lithographers. The atlas consists of 
thirty-four sheets. The first, which is 1°67 metre in length by 1°27 
metres breadth, is the reproduction of the plan of Rome on the scale 
of 1 to 40,000; on this is clearly indicated those parts of the city that 
were inundated, and the depths of water at various points. The 
second sheet, which measures 1 metre in length by 0°75 in width, 
and on the scale of 1 to 259,200, shows the whole course of the 
Tiber, its tributaries and basins, and is chiefly the work of the pre- 
sident of the commission, Sig. Possenti. The third sheet is 1‘00metre 
length by 0°95 in width, and to the scale of 1 to 200,000, giving the 
plan of the river from the Sassi di San Giuliano to the sea. The 
fourth is 2°30 in length by 0°75, and on the same scale—1 to 200,000 

giving a longitudinal section of both banks of the river from the 
Sassi di San Giuliano to below St. Paul’s, and shows the height of 
the water at ordinary times as well as during floods. The sixth, 
which is 2 metres in length by 0°50 in width, givesa section of the 
Tiber from the Capannaccie near Corese to the sea, on the scale of 1 
to 50,000 for the distances and 1 to 10,000 for heights. The other 
maps though smaller are nevertheless of not less importance, and it 
is to be hoped that the labours of the commission will not end 
here, but that they will put their shoulders to the wheel, and put 
the suggestion into execution. 

Sr. GoTHARD TUNNEL,—A letter from a correspondent at Berne 
informs us that the works of the St. Gothard Tunnel are progress- 
ing most favourably. For some time past the average daily progress 
has been 6 metres, whilst in January it had increased to 6°25 
metres, and in February the advancement was still greater. M. 
Favre, the contractor, hopes to increase it to 7 metres per day, in 
which case he will be enabled to complete the tunnel a year sooner 
than the time specified by his contract. In fact, every decimetre 
of increase in the daily average represents at least five weeks anti- 
cipation in the opening of the tunnel. Even with an average of 6 
metres daily there is still six months to spare. With regard to the 
enlargement of the gallery, the works are anything but in a forward 
state, and in fact, at the end of the second year’s working, the 
length of tunnel opened out to the full section measured only 
324°50 metres, whilst the masonry of the side walls measures 
considerably less. In consequence of complaints that had been 
made by the company, in June last a convention was signed by 
M. Favre, by which he bound himself never to allow the works of 
completion to have more than 600 metres behind the heading on 
each side. However, there seems to be no fear that there will be 
any delay in the opening of the tunnel, which is fixed by the terms 
of the contract for the lst of October, 1880, and whilst M. Favre 
had engaged himself to tunnel 1750 metres from the 1st April, 
1874, to the 31st of March, 1875, he has already exceeded 2000 
metres, so that there remains no doubt whatever that he will be 
able to complete in the following years :—From 1st April, 1875, to 
$list March, 1876, 2050 metres; from 1st April, 1876, to 31st March, 
1877, 2320 metres; from Ist April, 1877, to 3lst March, 1878, 2400 
metres; from Ist April, 1878, to 31st March, 1879, 2400 metres; from 
Ist April, 1879, to 31st March, 1880, 2400 metres; at which rate there 
will be still six months to spare for contingencies. 


DISPOSAL OF SEWAGE AT SLouGH, Bucks.—The question of 
disposing of the sewage of this town has recently been discussed 
by the local board —the urban sanitary authority—and steps have 
been taken with a view to the settlement of it. Anew system of 
sewers was laid under the streets a few years ago by Mr. Curley, 
and an outfall proposed on some land in the neighbourhood 
belonging to Lord Harewood. This scheme of outfall was defeated, 
and asecond proposal to utilise the sewage on another part of the 
same property was also unsuccessful. Other outfall schemes have 
at various times been submitted to the local board, but without 
result. The subject was again taken into consideration by the 
board last autumn, and in December it was determined to call in 
Mr, Grantham, M. Inst. C.E., to report upon the whole question. 
Two difficulties in dealing with the subject presented themselves. 
In the first place the sewers already laid, although not connected 
with the houses, were found to be discharging a large quantity of 
spring water, thus showing that they were not watertight—a 
serious consideration if the sewage were to be pumped. Secondly, 
irrigation seemed in this case to be the only practicable mode of 
utilising the sewage, and opposition to the acquisition of land for 
the purpose threatened from every quarter. On the north side of 
the town the land would probably be expensive, and the neigh- 
bouring residents would offer weighty objections; on the east side 
Lord Harewood had defeated the board twice; on the south was 
the river Thames; and on the only other available point, the 
south-west, Eton would probably, within a certain distance, bring 
its powerful opposition to bear, Mr. Grantham sent in his report 
at the end of February, and meets these difficulties by the following 
recommendations: —The laying a separate system of sewers 
throughout the town and utilising the present sewers as drains to 
carry off the surface water. The laying an outfall sewer westwards 
towards Eton Wick: and pumping the sewage on to some land 
to the westward of the Eton Sewage Farm beyond the reach of 
opposition from the Eton authorities and remote from any residence 
of importance. He has also suggested an extension of the district 
of the local board. These recommendations are concurred in by 
the Drainage Committee, which has reported accordingly to the 
board, and the engineer's report has been adopted. It is now pro- 

by the board to pi to the Local Government Board at 
itehall for an inspection of the district to obtain the necessary 
sanction to carry out the recommendation. 
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RAILWAY MATTERS. 

THE surveys of a line from Florence to Imola have just been 
completed, and will shortly be presented to Government. 

EVERY passenger-car on the Illinois railroads is by law compelled, 
to be furnished with a woodman’s axe, sledge-hammer, a hand- 
taw and two leather buckets. 

THE works of the railway from Molina to Aquila are being 
— forward most satisfactorily, and there remains now but 

ittle to do except finishing the stations and buildings. The plate- 
laying is nearly completed, and there is every prospect of the line 
being opened early in May. 

“THE Swiss journals the appointment of Mr. W. 
Hellwag, of Cutin (Schleswig Holstein) as engineer in chief of the 
St. Gothard Railway, in the place of Mr. Gerwig, who has lately 
sent in his resignation. Mr. Hellwag was for some time engineer 
to the North-Eastern Railway of Austria. 

From the Moniteur Industriel Belge we learn that the Prussian 
railway authorities are busily engaged in the construction and re- 
construction of their rolling stock. The number of engines and 
carriages made during the past year and to be made during the 
present are 1549 locomotives, 1670 passenger carriages, and 17,000 
goods trucks of all kinds, to the value of 201,000,000f. 


A TRIAL of a locomotive for mountain railways constructed by 
the Société Internationale des Chemins de Fer de Montagnes at Aaram 
was made a few days since on the Rigi Railway, on a distance of 
2 kilometres, with a pee of 17 per cent. (or nearly 1 in 6.) The 
trial was most successful,and reflects much credit on Herr Riggenbach, 
the engineer of the Rigi Railway, by whom this engine was 
designed, 

THE Journal des Debats gives the following particulars respecting 
the working of the French railways during the past year Busing 
1874 the total length of the lines of railway in France was in- 
creased from 18,563 kilometres—11,509 miles—to 19,110 kilo- 
metres—11,848 miles. The total receipts amounted to 797 ,365,349f. 
The average receipts per kilometre, which, in 1873, was 44,152f., 
diminished, in the following year, to 42,517f., showing a difference 
ef 1635f., or a falling off of 3°70 per cent 


THE promoters of the proposed railway from Palermo to Trapani 
have entered into arrangements with Messrs. Clark, Punchard, 
and Co. for the construction of that line, and a representative of 
that firm, Mr. William Major, has already arrived in Sicily to 
examine the ground previous to signing the definite contract. 
This line is a most important one for the welfare of the island, as 
the western portion, up to the present time, is entirely unprovided 
with railway communicatien. : 


PERHAPS the heaviest piece of main line traffic in the world is 
that on the London and North-Western Railway between London 
(Euston station) and Rugby—a section 83 ~ & long. On this 
section the following trains run through : 30 express mail trains at 
40 miles an hour; 5 at 36 miles an hour; 29 passenger trains at 
lower speeds and stopping at all stations; 32 express goods trains 
at 20 to 25 miles pet, od 27 ordinary goods trains, and 23 local 
goods and mineral trains—a total of 64 passenger and 82 freight 
trains in 24 hours. 

THERE is reason to believe, says the Sacramento Record, that we 
shall soon witness in California a renewal upon a considerable 
scale of an active era in railroad building. The plans of the Cen- 
tral Pacific Railroad Company are known to embrace the con- 
struction of a line along the Sacramento plains on the west side of 
the river, starting from some eligible point on the California Pacific 
Railroad, perhaps Woodland. Also, the construction of a line 
trom Hollister, in San Benito county, toa point of connection with 
the San Joaquin Valley road, in Tulare county. Also, of a line 
from Bantas, on the Western Pacific Railroad, by the Straits of 
Carquinez to the Oakland Terminus. 


Ir appears that the project fora ship canal for large vessels to Rome 
has now been superseded by that of Prince Torlonia, who proposes 
the clearing out of the Porto Trajano and the canal to the sea, 
which was also constructed by Trajano at Fiumicino. It is pro- 
posed to make a railway from Rome to Fiumicino, which could 
easily be done, as the ground presents no difficulty, The old port 
and canal are to be dredged out to a depth of 10 metres (33ft.), so 
as to allow large vessels to enter, and a breakwater is to be con- 
tructed at the mouth of the canal, and not that of the Tiber, which 
would be a far more costly affair. Concrete blocks could be made 
cheaply for this purpose of pozzolano, lime, and ballast. The 
Tiber would need clearing out to be made navigable for moderate 
size vessels, and one large lock would separate the sea water in the 
Porto Trajano and canal from the Tiber. Some of the angles and 
windings in the course of the river would have to be cut off by 
a new channel, and the bed should be cleared, deepened, and 
dredged. The flood waters would be intercepted above Rome, and 
there are two plans, one taking a southerly course round Rome 
from the upper part of the river, which is the longest but easiest 
route, the other through the Val d’Inferno, between the Vatican 
and Monte Mario, where the cutting would be 85 metres in some 
places ; this would be the shortest route. For the irrigation of 
the Campagna, General Garibaldi proposes to take the water from 
above Tivoli, and skirting the Alban Hills, the canal would com- 
mand a large tract of land by keeping it at as high a level as pos- 
sible. 


TuE following shows the receipts of the Roman Railway Company 
during 1874, as compared with that of the previous year : 





Increase. 
Francs. Francs 

. 13,544,765°56 .. 

744,707 60 .. 

1,710,371°97 .. 

8,068,401 °77 .. 


1874. 1873. 
Frances. 


PRSBONGOTS 2c 00 (ce (88 oe 
Luggage a a 
Goods (grande vitesse) .. 

Do. (petite vitesse) .. . 
Carriages, horses, and cattle 

(grande vitesse) .. .. «. 
Do. do (petite vitesse) .. 
Sundry other receipts .. 





es —- 806,165°52 . 
$1,904°55 .. 
84,820°07 .. 





24,491,137°04 .. 990,487 92 





Total receipts .. «. 25,451,624°96 ,, 





15,870°40 .. 15,709°53 .. 166 ‘87 
The total length of the lines belonging to this company was, in 
1873, 1559 kilometres ; in 1874, the line between Orvieto and Orte, 
43 kilometres, was opened on the 10th of March; that between 
Pisa and Colle-Salvetti on the 1st of April, 15 kilometres in length, 
making, at the end of 1874, a total of 1617 kilometres of lines 
epened. 
A RECENT number of the Railway Monitor contains the following 
tabulation in respect to the railroads of the United States and 
those of Europe :— 

















net. | Population. = a earare 
} 
United States .. .. .. 71,565 | 40,232,000 | 2,492,316 
as. om om! an 12,207 | 40,111,265 | 212,091 
MG Wy Xiao a gs oe 5,865 35,943,592 | 
SE tates (ke ue * ou 10,333 26,469,875 
Russia in Europe.. .. .. 7,044 71,207,794 
Great Britain in 1872.. .. 15,814 $1,817,108 
See 1,301 4,839,094 
Netherlands .. .. .. os 886 3,858,055 | 
Switzerland .. .. .. .. 820 | 2,669,095 
an Ae ss ss sa’ od 8,667 26,278,776 
Denmark ae se ee 420 | 1,784,741 
TD | bs. ae “os. we 3,401 | 16,301,850 
Peron «+. ke 0s.’ 00 453 8,987,867 
Sweden and Norway .. .. 1,049 8,860,122 
GreeCD oe 1s ce ce oe 100 1,332 588 








From this table it appears, says that journal, that the railroad 
mileage of the United States is equal to that of all the chief 
nations of Europe put together. 








NOTES AND MEMORANDA. 


THE following is a cement for fastening wood to stone :—Melt 
together four parts by weight of pitch oa one part wax, and add 
four parts of brick dust or chalk. It is to be warmed, for use, and 
applied thinly to the surfaces to be joined. 

AccorDING to Botger, nickel is better adapted than any other 
metal for galvanising iron, and it resists the action of oxidation 
much better than gold. The latter metal is very porous when it 
is in a thin layer ; nickel, on the contrary, forms a thoroughly im- 
permeable coating. 


As an illustration of the limitless number of combinations 
which the three primary colours are capable of, it may be interest 
ing to know that in the Gobelin tapestry manufacture 25,000 
distinct shadings of yarn are employed, each one distinguishable 
by the practised eye. 

To make a waterproof glue boil eight parts of common glue 
with about thirty parts of water, until a strong solution is 
obtained ; add four and a-half parts of boiled linseed oil, and let 
the mixture boil two or three minutes, stirring it constantly. 

’arts by weight are to be taken. 


It is difficult to render an exact account of the importance of the 
stearic acid industry ; nevertheless, it is stated with certainty by a 
contemporary that the annual production for France is 50,000,000Ib. , 
and approximately for the remainder of Europe is 200,000,000 Ib., 
and for America 20,000,000 Ib. 


In a recent number of the Annales des Mines Janoyer claims 
that the difference between granular and fibrous iron is due to the 
temperature at which they are worked in the forge or puddling 
furnace, and at which they pass through the rolls; a high heat 
favouring the production of granular iron, as it permits a more 
perfect welding and the expulsion of slag. 


PARAFFINE is coming into use in Germany in the manufacture of 
glazed papers of all kinds. For white and delicate coloured papers, 
24 parts by weight of paraffine are mixed with 100 parts of china 
clay ; the compound is dried, and ground with cold water, and 
mixed with the pulp in the proportion of 5 to 4 per cent. Paper 
a prepared is said to take a fine gloss, and to resist the damp 
well. 


THE following is interesting as reversed Leidenfrost’s experi- 
ments :—A small ellipsoid of silver is heated to redness and then 
dipped in a beaker full of water. At first there is no sound heard, 
and for five or six seconds the silver remains visibly red hot under 
the surface of the water. Suddenly there occurs a violent ex 
plosion, which sends the water in every direction, and usually 
breaks the beaker . 

At the end of 1873 there were in the United States 636 iron furnaces, 
whilst 122 more were in contemplation. This statement shows 
265 charcoal, 201 anthracite, 162 bituminous coal and coke, and 
seven mixed furnaces, of which only one used peat as fuel. 
Another estimate makes them 712, and reckons the production at 
2,662,534 tons. In January this year returns from 385 were re 
ceived, showing that 12,522 hands were unemployed. 


IN a report upon the attempted naturalisation of various plants 
at Nismes, in the South of France, furnished by M. Maumenet to 
the Bulletin de laSociété @ Acclimatation, it isstated that the Japan 
wax tree—Rhus succedanea—has lasted through six seasons, though 
it has been cut to the ground by the frost more than once. The 
Laurus camphora, after giving hopes, has proved too tender. 
Andropogon squarrosus, an exceedingly fragrant grass, has with- 
stood the most severe seasons. All attempts to naturalise the 
Eucalyptus globulus, nowever, have failed. 


THE Archeological Commission of Rome have published an 
interesting report on the works of art and antiquity that have been 
found in the excavations made during the past year, from which it 
appears that 17 statues, 10 torso, 47 heads or busts, 5 sarcophagus 
or funeral urns, 12 ex-voto and other sacred articles, 6 engraved 
precious stones, 11 bas-reliefs in bone or ivory, 5 ornaments of gold, 
6 of silver and 30 in bronze, 11 silver coins, 8925 bronze coins, 75 
articles of terra-cotta, 11 architectural ornaments, and 39 inscrip 
tions were found, besides a large number of articles of domestic 
use, 





Ir is said that Baron Adolphe de Rothschild has recently become 
the proud possessor of a strange work of art—a pistol worth 
£2000. M. Sechan, decorator of the Paris Opera, bought this 
wonderful weapon at Constantinople, some twenty years ago, for 
a few pounds; and on his recently selling it at a public auction, it 
was ‘‘ knocked down” to the baron at the fancy price named. 
The works of the little weapon are enclosed within the hilt of a 
Turkish scimitar, and the barrel runs along the back of the blade. 
The hilt is of brass, inlaid with silver after the style of the 
Renaissance, and evidently due to a Venetian worksnan. The 
whole is so exquisitely balanced and artistically contrived that 
Baron Rothschild doubtless considers he has acquired it at a 
modest price. 





SWITZERLAND appears to be well off as regards postal service, 
with an area of 41,418 square kilometres, a population of 2,666,147 
souls, and 3220 towns and villages, there are no fewer than 2659 
post-oftices, bureaux and depéts, and 3200 letter carriers and post- 
men ; the total number of letter boxes in Switzerland is upwards 
of 4000, the mails are distributed once a day in 149 places, 4 times 
a day in 61, 5 times in 17, and 6 times daily in 5towns. 790 places 
of little importance are served 3 times a week in 82 places, 4 times 
in 100, 5 times in 117, and 6 times in 491 places. The distance 
travelled daily by the mail trains is 11,400 kilos.; by the dili- 
gences, 23,750 kilos.; by the letter carriers, 32,200 kilos. These 
letter carriers distribute on the average daily 60 letters or parcels, 
newspapers, &c,, and taking a mean of 15 centimes as the rate of 
postage, the average receipts per letter carrier would be 9 francs 
daily. 

A PAPER on the smelting of iron ores with lignite, by R. von 
Reichenbach, will be found in the Bery-und Huettenmanisch¢ 
Zeitung, No. 24, 1874. The author, after reviewing the projects 
of Gerstorff, Wagner, Mietsch, Khern, Siemens, and others, for 
solving this problem, goes on to propose the following plan:—(1) 
For the older lignites, a blast furnace of moderate height, with 
a very hot blast, to prevent a sintering of the coal. (2) With the 
more recent lignites, to dry them so as to expel all hygroscopic 
and chemically combined water, and to use these also in low fur- 
naces, (3) To carry on further experiments as to the coking of the 
lignites. (4) Where there are large quantities of fine coal, to use 
this in one shaft for the reduction of the ore, which is then to be 
smelted in another shaft with the coarser coal. (5) In case the 
preceding methods are not successful, to try a partial or total 
treatment of the ores with gas produced from the lignites in 
generators. 

Ir is curious to note, says The Miller, that when Vitiges, a 
Gothic king, besieged the great Belisarius in Rome, in 536 A.D., he 
subjected the city to great sufferings by stopping many large 
aqueducts. There was no water to drive the corn mills, and it was 
not till Belisarius floated some mills on boats into the Tiber that 
the difficulty could be overcome. There is, in some ancient his- 
tory, a long and detailed account of the various and often ingenious 
measures that were adopted by the besiegers and the besieged for 
the attack and defence of these primitive floating corn mills. Flour 
mills of this description have existed to the present time, and may 
be seen on the Danube, the Rhine, and other large rivers of the 
continent of Europe. For the most part they consist of a wooden 
structure erected upon a large boat, moved in the rapid current of 
the stream. Parallel, and at a short distance, another boat of 
smaller dimensions is placed, and between them a water-wheel is 
fixed, which is turned round by the current, and by this motive 
power the grinding of the wheat is effected, and in some cases the 
meal is bolted on the spot. 


MISCELLANEA. 

Most of the bridges on the North-West Madras line have been 
restored, and will be ready for traffic at the end of April. 

THE attempt to substitute Nova Scotian for North-country coal, 
for use in her Majesty's ships on the North American station, has 
proved unsuccessful. 

THE Italian Parliament has voted the sum of 2,720,000f, for con- 
tinuing the works of reclamation in the Maremma, These works, 
which were commenced by the Grand Duke of Tuscany, have 
already absorbed 22,000,000f. 

THE contract for the erection of the Severn Bridge by Hamilton's 
Windsor Ironworks Company (Limited) was signed on Tuesday last. 
The consulting engineer is Mr. Harrison, the president of the 
Institution of Civil Engineers. 

NOTWITHSTANDING the large sum appropriated to the equipment 
of the Alert and Discovery for the Arctic Expedition, we hear that 
the dockyard officials at Portsmouth find the proposed amount 
inadequate, and a supplementary estimate of over £7000 has been 
submitted to the Admiralty. 

Major Beaumont will, on going into committee of supply on 
the 30th inst., call attention to the question of a central arsenal, 
and move for a select committee to inquire whether the cost of 
removal from Woolwich would not be covered by the altered 
conditions of manufacture and the diminished cost of raw 
material. 

A BILL has been introduced in the New York Assembly which 
provides that within sia months after its passage all telegraph wires 
in cities of that State containing over 200,000 inhabitants shall be 
placed beneath the surface of the street or sidewalk ; and that the 
local authorities shall cause the telegraph poles to be removed 
within the same period. 

THE Italian Minister of War has lately supplied the two regiments 
of Engineers with a certain number of traction engines, to be used 
for heavy transports on common roads, A trial of one of these 
engines is to be made next week outside the Porta del Popolo at 
Rome, for the purpose of instructing the soldiers the use and 
mancuvring such engines, 

THE Parliamentary Commission appointed for the purpose of 
examining into the requirements of various Italian ports have 
authorised the expenditure of 5,040,000f. for the completion of 
the works at the following place s:—Port of Girgenti, 1,050,000, ; 
Naples 2,055,000f.; Castellamm: re, 100,000f.; Salerno, 500,000f. ; 
Palermo, 750,000f.; Bosa, 185,000f. 

TuE highway committee have given orders for the removal of the 
asphalte pavement in York-street, Mosley, Manchester, and the 
street is now being repaved with stone setts. Many complaints 
have been made of the danger to which horses were exposed in 
passing over the smooth surface of the asphalte, but the material 
itself was appare ntly little the worse for wear. 

THE utilisation of the sewage of Paris on the plains of Genne 
villiers, containing an area of 800 acres of light sandy soil, is now 
being practically carried out. A large sewer is now being con 
structed to carry away the sewage from the main sewer at Clic hy 
sur-Seine. The new sewer will be 1°60 metre internal diameter, 
and 3750 metres in length, and when completed half the sewage of 
Paris will be utilised. 

E.ecrric ‘armoured ” cables are, according to the Glole, to be 
experimented with on board the torpedo school-ship Vernon at 
Portsmouth in connection with torpedoes laid down for harbour 
defence. Should these invulnerable cables prove & success as a 
means of connecting torpedoes with the shore, the value of these 
machines for defensive purposes will be considerably increased. 

Tue iron manufacturers of Belgium experience, according to the 
Tron and Coal Trades Review, the same dulness of trade as do 
those in other countries, They hold very gloomy views as to 
the future, and do not count upon any revival during this 
season, There are so many works laid idle that the produc 
tion of iron of all descriptions is much below the average. Coal- 
owners hold up the prices of fuel, notwithstanding that they cannot 
dispose of it. Stocks are accumulating everywhere, and it is 
apparent that there must be a considerable fall before long, when 
consumers will re ap the benetit of waiting. . 

A GERMAN paper informs us that the famous steel works of 
Frederick Krupp of Essen are about to receive a ve ry important 
addition in their machinery. The largest steam hammerin use at 
these works at the present time is one capable of working a mass of 
steel 50 tons in weight, and erected at a cost of 2,900,000f, It is 





now in contemplation to build a new steam hammer capable of 
beating up a mass of steel of double the weight, viz., 100 tons. 
The new machine, it is estimated, will cost 5,000,000f,, and will be 
the most powerful in the world, and it may be expected that the 
size and weight of the German artillery will be enormously in 
creased, as the new steam hammer will permit the working up of 


larger masses of metal than up to the present time has been 
thought to be possible by scientitic engineers. 

To avoid the heavy penalties threatened by the conservators for 
polluting the river Thames, the Kingston Corporation haveentered 
into an arrangement with the Native Guano Company for d 
with the sewage of the town. The necessary works are proposed 
to be erected on the aits below Kingston Bridge, which are said to 
be well adapted for the purpose. Opposition, however, is begin 
ning to show itself, but it is generally believed that the company 
will be allowed to carry out their plans. The city solicitor (Mr. T. 
J. Nelson), addressing « special meeting of the Hampton Wick 
Local Board, opposed the project. The board unanimously re 
solved to write to the Charity Commissioners and the Municipal 
Charity Trustees, requesting them to withhold their assent to the 
sale of their interest in the aits until it had been ascertained 
whether the company’s works would be of an offensive character 
and injurious to the welfare of the neighbourhood. i 


hi 
ealing 


THE torpedo launch Miner, the first of her class, has just arrived 
at the Royei Arsenal, Woolwich, from the building yard of Messrs. 
Dudgeon, of Cubitt Town, She has bern specially constructed for 
the torpedo service, and she will carry a party of Royal Engineers, 
whose sole duty will be to lay and attend to the submarine mines 
with which it may be thought necessary to defend the coast. Con- 
spicuous in her bows is an iron derrick for raising or lowering the buoys 
and torpedoes, worked by a powerful winch, the steam for which is 
supplied from the engine-room. Space for about a dozen torpedoes 
and stores of gun-cotton and the requisite apparatus is provided in 
the forecastle, and, in order to prevent danger, all the cooking will 
be done aft. She has been constructed and fitted under the super 
intendence of an officer of the royal navy, and has been placed in 
charge of a master who has been for a long time employed in the 
ordnance store vessels, and is thoroughly acquainted with coast 
navigation. The Miner will probably be placed on the Portsmouth 
station. 





At a point not many yards on the Birmingham side of the 
Wednesbury railway station, near the workings which have occa 
sioned the interposition of the Board of Trade, where was lately a 
pond attached to the mill and also a croquet-ground, has been 
found an interesting section of the famous ten-yard coal seam. 
The practical work of the Mines Drainage Commissioners having 
drained the mill-pond, its bed was found to be thick coal, of which 
two yards had been worn away by having at a very early age thrust 
itself considerably above what is now the surface. Denudation and 
the recent overlying water have materially deteriorated the coal, 
which can be sold only as slack at 7s. per ton. The owner of the 
property (Mr. Hatton) is now sinking a shaft down to what he 
trusts may be heathen coal. It is not to be assumed that the 
cropping out of the ten-yard seam is an unusual occurrence in 
South Staffordshire. On the contrary, the coal now and again 
appears, demonstrating the volcanic action to which this coalfield 
has from time to time been subjected. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyvveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 53, Mohren-strasse. 

. VIENNA.—Messrs. Gerotp and Co., Booksellers. 
LEIPSI®.—A. Twietmever, Bookseller. 
NEW YORK.—Wi timer and Rocers, 47, Nassau-street. 











TO CORRESPONDENTS. 


*.* We cannot undertake to return drawings or manuscripts; we 
seat eneiave Cee ee rae Oe oe 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

A. R.—The table of the teeth of wheels to which you refer appeared in our 
impression for September 17, 1869. 

A. anp B.—Tolhausen’s “ Technological Dictionary,” in Bnglish, French, and 
German. London: Sampson Low, 188, Fleet-street. 

ReEavER.— You cannot do better than write to the secretary of the Meteoro- 
logical Society, who will, we feel certain, be happy to supply you with the 
information you require. 

Hyprav ics (Glasgow).— There is nothing, so far as we can see, novel in your 
scheme. There are many patents for steering gear, which you will do well 
to consult at Stirling's Library. 

E. M.—Notice to proceed with the invention must be given within the first four 

months after date of application. The application for the warrant and 
seal must be made not later than jifteen days before expiration of the pro- 
visional protection, 
. B. A.—Mr. Haswell, of Vienna, has applied hydraulic pressure to 
the forging and pressing of metals with great success. You can sind 
specyications of his patents, taken out several years ago, in the Birmingham 
Central Free Library. 

F. R.—The jirst cost of such a system of sleepers would be enormous, and the 
rood would be intolerably rigid and inelastic. There are other objections to 
the scheme; but as the two we have named are fatal, it is unnecessary to 
mention others, 





AIR PUMPS. 
(To the Editor of The Engineer.) 
Sir,—Will any correspondent say where I ean + an air pump, 
itable for obtaining a pressure of 20 lb. to square inch, on a 
sufficient scale to drive a small tram car? P.C. 
West Bromwich, April 19th. 








THOMSON’S BLOCKS, 
(To the Editor of The Engineer.) 
Sir,—Can any correspondent favour me with the address of a maker 
of Thomson's lifting screw sustaining blocks 3 
Wolverhampton, April 15th. 
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ADVERTISEMENTS. 

e*s The charge for Advertisements of four lines and under is three shillings; 
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a", Letters relating to adverti and the publishing department of the 
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MEETING NEXT WEEE. 

InstiTUTION oF CiviL EnGtNeeRs.—Tuesday, A 27th, at 8 p.m: 
** On the Systems of Constant and Intermittent Water Supply, and the 
Prevention of Waste, with special reference to the Restoration of Constant 
Service in Liverpool,” by Mr. George Frederick Deacon, M.1.C.E. 
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THE PHILADELPHIA EXHIBITION. 

Iv little more than twelve months the largest exhibition 
building that the world has yet seen will beopened at Phila- 
delphia. We have already published some descriptive 
particulars of the huge structure now springing up in one 
of the principal centres of American commerce. e most 

















recent advices from the States tell us that within the next 
two months no fewer than ten thousand hands will be 


actively employed in its construction. The circulars of 
the British Commission have been issued by Mr. Cunliffe 
Owen, and applications for space must at once be 
sent in. It is not too early then to consider what the pro- 
ject really means, and we can assure our readers that the 
subject deserves their best attention. The exact history 
of the inception of the undertaking has yet to be written. 
This much is known, however, that the first object of the 
promoters was to render the scheme national, and appli- 
cations were made to Congress for a grant of money to aid in 
carrying it out. This proposal was instantly ridiculed and 
reje by a large majority; and at one time, as a result, 
it was believed that no exhibition would be held. The 
energy of a la party, however, pulled the thing 
through, and although the Exhibition is, after all, 
to be nominally provincial, and Government aid is with- 
held, it cannot fe denied that the magnitude of the 
undertaking will really confer on it the dignity of a 
national enterprise. So far, therefore, the Philadelphia 
Exhibition cannot well be regarded as inferior in its scope 
to that of Paris in 1867, or of Vienna in 1873. Many 
engineers and manufacturers of Great Britain will there- 
fore contemplate the sending of their productions to the 
other side of the Atlantic. Our purpose now is to urge 
upon these gentlemen the importance of considering very 
carefully what they are about before they incur any ex- 
pense in carrying out this idea. 

It is indisputable that the first international exhibition— 
that held in Hyde Park in 1851— was planned and carried 
out with the purest motives, and that it really did prove 
extremely useful as a means of instruction—especially to 
foreigners. We fear that as much cannot be said of any 
succeeding exhibition. Some have been called into exist- 
ence for political ends; others have enriched the in- 
dividuals who planned them ; but in all cases the osten- 
sible motive for holding exhibitions, and carefully paraded 
before the world, is that they are intended to develope the 
progress of arts and manufactures, and to act as great 
schools where every one can teach and be taught. We 
assert without hesitation that no such motive actuates 
exhibitors at all events, in the pers day. In plain 
English, international or provincial exhibitions are simply 
great , in which space is taken and to which goods 
are sent, either to effect sales, or to serve as adver- 
tisements. The latter scheme has been so thoroughly car- 
ried out, indeed, that instances have occurred in which 
manufacturers have agreed for space, and exhibited no- 
thing after all but dozens of photographs of their wares, 
and cases of the medals which they had previously obtained 
elsewhere. The Philadelphia Exhibition will prove no 
exception to the general rule. It will constitute a gigantic 
bazaar, in which a good trade may or may not be done, 
according to circumstances. As to the object held in view 
by the Americans, that is easily comprehended. The theory 
is that the whole cost of the building and its administra- 
tion will be defrayed by the visitors, and that besides this 
large sums in foreign coin will be spent in Philadelphia, 
and, indeed, in the States generally, for few persons who 
make a trip across the Atlantic will rest content with a 
visit to Philadelphia alone, and turn their steps home- 
ward without visiting such places as Niagara, New York, 
Pittsburgh, or Saratoga; employment will be found for 
numbers of artisans of all classes, while a whole army of 
clerks and officials of all kinds will find at least twelve 
months’ maintenance provided for them during the pro- 
gress of the undertaking. This is the American side of 
the picture. As an American speculation the Philadelphia 
Exhibition is sufficiently promising. 

Regarded from this side of the water, the affair assumes 
a totally different aspect. The expenses to be incurred by 
American exhibitors will be comparatively small. Those 
of English, French, and German engineers and manufac- 
turers cannot fail to be very great. They will represent 
an outlay of thousands, if not of hundreds of thousands of 
pounds, Not only have the charges for freight and car- 
riage to be defrayed, but those incurred in the maintenance 
of considerable staffs in a country where living is very very 
dear. In addition to this, however, those who a pe to 
exhibit must, for the sake of their reputation, send goods 
which are exceptionally excellent in every respect ; and 
speaking for mechanical engineers at all events, we may say 
that the regular work of the shops will be interrupted, often 
at great inconvenience, and positive loss is certain to be 
incurred from the moment a man intends to exhibit until 
his shops are clear of his exhibits. Now, nothing can be 
had which is worth having without trouble. But the 
question arises here, is what England is likely to receive in 
return for her trouble worth having! In one word, will 
it be a good speculation to exhibit at Philadelphia in 1876 ? 
We call spades spades, it will be seen, and have no fear of 
shocking our readers when we state that the work of ex- 
hibiting in the present day has become a speculation, which 
can only be justifiable when it affords a fair em of 
proving remunerative. Let us take this consideration as 
the basis of our reasoning regarding the propriety of 
exhibiting at Philadelphia, and we venture to think it can 
easily be shown that no exhibition has ever existed which 
holds out so little promise of being serviceable to English 
manufacturers. e principal things we have to sell as a 
nation are coal, iron, machinery, and woollen and cotton 

s. It is not likely, for obvious reasons, that any 

lish coalowner will do at Philadelphia as continental 

owners did at Vienna, and exhibit trophies of 
mineral fuel, so that we may dismiss coal from our 
list at once. All the remaining articles are so heavily 
burthened by import duties that it is vain to expect 
that we can trade successfully in them with America. 
On woollen ls, for example, a tax of fifty cents 
a pound, and 40 per cent. ad valorem, must be paid 
before they can be taken out of bond. Under such condi- 
tions, what possible value can accrue to our Leeds or 
Huddersfield houses by exhibiting in the United States ? 
As regards iron, again, it is obvious, in the first place, that 
we can show nothing which America cannot produce 
equally well, albeit at a much greater cost ; and the idea of 
establishing any trade in iron with the States as a result 





of exhibiting iron in 1876 is simply absurd, The duty on 





machinery is just as prohibitive, and the value of the 
machinery which we send to the States now would cer- 
tainly not be augmented by a single dollar if every 
engineer in the United Kingdom exhibited at Philadelphia. 
It may be urged, perhaps, that, at all events, goods sent 
for exhibition would be admitted and sold duty free, and 
in so far would pay for the sending. This is a complete 
mistake. Goods sent to the States for exhibition will be 
virtually in bond in Fairmount Park, and the exhibitor can 
carry them back to England without paying duty, but if 
he sells anything for use in the States, the Custom-house 
officers will demand and must obtain the tax before it 
will be suffered to leave the building. In the fact that a 
srohibitive American tariff intercepts the course of trade 

tween the two countries lies the reason for which we 
assert that English exhibitors can secure no possible 
benefit of any kind by sending their productions to 
Philadelphia. We are not singular in holding this 
as The weavers of Kidderminster have determined 
that they will send no carpets for exhibition. The imple- 
ment makers of Birmingham will keep their goods at 
home. The leading agricultural engineers have already 
held a meeting, to discuss the propriety of exhibiting in 
1876. After careful discussion, the following resolution, 
moved by Mr. James Howard, Bedford, and seconded by 
Mr. Shuttleworth, Lincoln, was unanimously passed : 
“That, looking to the prohibitory duties—from 30 to 40 
per cent.—imposed by the United States upon English 
agricultural machinery, the Association of Agricultural 
Engineers recommends its members to hold aloof from the 
Philadelphia Exhibition, considering the imposition of 
prohibitory duties to be out of harmony with the objects 
of international exhibitions.” Members of nearly the 
whole of the great firms, and many of the smaller ones, 
were present, and the feeling was that no good could 
accrue to the English makers from exhibiting, although it 
would unquestionably be of advantage to American 
makers to have our best specimens of agricultural engi- 
neering displayed before their eyes. 

Apart, indeed, from mere questions of immediate 
pecuniary loss or gain, there is another aspect presented 
by the question. The only reason why we now succeed in 
conducting a small trade in exporting machinery to the 
States, lies in the fact that we can make some machines 
better than Brother Jonathan. Now if we exhibit at 
Philadelphia we shall at once provide the means of instruc- 
tion of which he will not be slow to avail himself. It may 
be argued that the machinery sent in by way of trade, 
already teaches or has taught all that is to be learned. 
From this we dissent. The teaching has, up to the present, 
been confined to a limited circle. There are frosts of 
engineers in North America who know nothing of English 
machinery except by hearsay. These gentlemen would 
pounce on the English machinery department as a Califor- 
nian miner would on a nugget, and a year would not elapse 
until the Exhibition bore fruit in the States. It is quite 
true that we in return would find much that was instructive 
in American practice; but while Brother Jonathan would 
be placed in some respects in a position to export 
machinery to England made after English yatterns, and to 
suit the English market, we are effectually debarred, by 
the heavy tariff, from doing anything of a similar character 
in return. The fact that the United States pin their faith 
on protection, both in theory and practice, renders it 
impossible that exhibiting at Philadelphia could repay 
English exhibitors. A nation which carefully excludes 
the wares of other countries has no right to expect those 
whom she treats as trade foes to send their choicest pro- 
ductions to her for inspection. 

There is yet another reason why Englishmen should 
hesitate before taking part as exhibitors in the Philadel- 
phia enterprise. Apparently the matter may be regarded 
as of little importance, but it really deserves very careful 
consideration. Up to the present moment all experience 
goes to show that the Americans are unable to carry out 
with success the organisation of an exhibition. The ques- 
tionable transactions which disgraced the administrative 
department of the American section of the Vienna Exhibi- 
tion are, no doubt, more or less familiar to all our 
readers. Scarcely a “fair” can be held in the States 
that is not attended with some more or less unworthy 
squabble among officials, exhibitors, or both. Have we 
any reason to expect that everything will be done in Fair- 
mount Park during the summer of 1876 with a strict regard 
for the best interests of British exhibitors? We are far 
from wishing to imply that the heads of departments will 
be actuated ‘by any unfair or partial spirit; but we do 
not hesitate to assert, on the other hand, that the reputation 
of American petty officials is notorious, and that we have 
no evidence whatever that the heads of departments will 
be able, however willing they may be, to control their 
subordinates. It would be folly to overlook the teaching 
of the Vienna Exhibition in this respect. The subject is 
too unpalatable, however, for us to dwell upon it. We 
feel quite certain that the American people, as a whole, 
would welcome English exhibitors with open arms, and 
that they would treat them as honourable men should 
treat honourable men; but the American people are not, 
as a rule, fairly represented by their minor officials; and it 
is as well that this fact should not be forgotten. 

A very important section of the inhabitants of the 
United States are bitterly opposed to protection, and 
desire nothing so much as free trade. If they possessed 
the power to enforce their desires, something hike a valid 
reason for exhibiting at Philadelphia might be made out 
for British manufacturers. As the matter stands, how- 
ever, America must be content to accept her position and 
dispense with the instruction or delight which exhibitors 
from this side of the water could impart. The United 
States have availed themselves of their opportunity to 
show that they can do without us. The chance of mani- 
festing a reciprocity of feeling on this point is now afforded 
to British manufacturers. We trust they will not suffer 
the occasion to slip. They will have truth and justice 
on their side if they say to the people of America, You 
will not buy from us; why should we trouble ourselves to 
show you whiat we have to sell? Of course, it may be said 





sta 


Ti SN ee Be 0 ee 6 i OH he ee KY 








282 


THE ENGINEER. 


Aprit 23, 1875. 








that this is a very selfish and illiberal policy; and that the 
great object of an exhibition is to bind mankind in a 
universal sodality, and to promote art, and science, and 
sweetness and light. To which we reply, that those who 
talk in this way are totally ignorant of the true character 
of international or other exhibitions; and that practical 
men, whether engineers or journalists, must deal with 
things as they are—not as they are believed to be by 
amiable enthusiasts. 


COLONIAL ROADS. 

Ir has been very recently stated with authority that 
railways in Canada representing a capital of several 
millions not only fail to pay dividends, but to earn suffi- 
cient money to defray the expenses of working their traftic. 
The case of Canada is not isolated. There is scarcely a 
quarter of the world, indeed, in which railways may not 
be found which have completely disappointed the hopes of 
those who invested money in their construction; and it 
would appear that the smaller the sums spent in the for- 
mation of these lines the less is the profit made out of 
them—or, to speak more correctly, the greater is the 
annual loss incurred in working and maintaining them. 
We are therefore forced irresistibly to the conclusion that 
as a rule, to which very few exceptions may be found, in 
thinly-peopled and comparatively new countries, railways 
cannot be worked as successful commercial speculations. 
It is argued, of course, that without railways a country can 
never become properly peopled; that its resources cannot 
be developed, or the benefits of civilisation in the higher 
sense secured. If, however, railways cannot be intro- 
duced into such regions except at a positive loss, it 
would appear that they simply represent an expen- 
diture in return for which the resources of a new country 
are developed; and it follows that not only those who 
actually use a railway, but all those interested in progress, 
down to the last inhabitant, should contribute to the 
formation and maintenance of the great lines of inter- 
communication which the railway system supplies. In 
other words, lines in a new country should either be 
constructed and worked by the State, or by the State a 
dividend should be guaranteed to induce the expenditure 
of capital in the required direction. A case in illustration 
is supplied by the railways of our Indian Empire, and 
others may be found in abundance. It must be borne in 
mind, however, that the Government of a State can only 
administer funds, and that nothing would be more impolitic 
than to spend money without considering whether it was 
or was not spent to the best advantage. It is to the least 
degree imprudent, for example, to borrow money at an 
extravagant price in order to make railways, however 
legitimate the intentions of the borrowers may be; that 
is to say, new countries must not reduce themselves to 
the verge of bankruptcy in order to promote the progress 
of civilisation within their borders. Recent financial 
revelations go to show that this wholesome rule is too 
frequently disregarded; aud practical experience proves 
that the value of railways may be very much over-esti- 
mated. It is too often forgotten that a railway is really a 
very expensive and powerful implement, however moderate 
the scale on which it is constructed, and that it may very 
easily be made to play the part of the typical white 
elephant to those who possess it. Railways have over and 
over again been constructed under such conditions that it 
is simply impossible they could maintain themselves until 
after the lapse of many years; and it is beyond question 
that the power which they undoubtedly possess of creating 
traftic has been exaggerated with the most serious results. 
It is hard, in a word, to resist the conclusion that railways 
do not always represent the best return that can be had for 
the outlay of State funds intended to promote the progress 
of civilisation, and that the slow development of natural 
resources Which has followed on their adoption could be 
obtained far more cheaply, and quite as well, by a much 
more moderate expenditure. 

For reasons which it is very difficult to fathom, railways 
have come in the present day to be regarded as almost the 
only mode of inland communication in which money may 
be invested to advantage. The sooner this idea is dis- 
pelled the better. The fact that propulsion is effected by 
steam over bars of iron does not confer on a railway 
any special title to be considered as a good investment. 
Canals have proved tolerably lucrative speculations 
ere now, and, indeed, as a rule, they have always 
paid so well that it is difficult to understand why they 
have not continued to enjoy some share of favour 
with commercial men. It is a fact, however, that railways 
have over and “over again been made where a canal would 
have answered the purpose much better. We shall not 
dwell further on this point just now, because we admit 
that canals may prove quite as objectionable as railways; 
but there are certain features about the working of canals 
which will suggest themselves to our readers as illustrating 
propositions which we shall lay down presently. We have 
called attention to facts which prove that railways are not 
so admirable that nothing else can be adopted as a means 
of effecting communication in new countries, and we now 
ask how it is that speculations in the construction of the 
most simple and obvious of all aids to transit, the common 
road, are almost unknown? Time would fail us did we 
attempt to cite even a few of the instances which present 
themselves where wealth to the value of millions remains 
unavailable because of the absence of a good highway 
which could be worked with carts and horses. It has been 
stated over and over again by those who have devoted the 
most careful attention to the subject that the great want 
in our foreign possessions is not railways but common 
roads. But the roads are not made and the railways are, 
and these last are actually in numerous instances rendered 
useless by the want of roads to feed them. In great coun- 
tries, such as India, a few trunk lines of railway are indis- 

yensable for ———- reasons if for none other, and such 
ines should be made or subsidised by the State ; but these 
trunks can do little or nothing in opening up a country 
unless they are backed up by common roads. There is no 
reason that we can see why a concession might not be 
granted to any company who would undertake the construc- 





tion of an efficient system of highways in a given district, 
the remuneration for their expenditure to be obtained by 
reverting to the old turnpike system, which, however un- 
suitable to a country fully civilised and densely peopled, 
would present no objectionable feature in less fortunate 
regions. ‘The makers and owners’ of such highways might, 
if they thought proper, play in addition the part of carriers, 
pa proper means of transport to be worked by 
10rses, mules, bullocks, or even in certain cases by steam. 
The first outlay would, mile for mile, be very much 
less than that. of anything like an efficient railway, 
and it is certain that the road would for many years enjoy 
all the traffic that could come upon a railway if one had 
been constructed instead. The argument against the road 
will be that the cost of working the traflic on it would be 


greater than that which would attend the discharge of the | 


same functions by a railway. We may admit this to be, 
in some sense, true, without sensibly weakening our argu- 
ments. The cost of a really good road would be much less 
to begin than that of a bad railway, and the cost of repairs 
and maintenance would all be in favour of the road, except 
in a few cases where the country did not conveniently 
supply material with which a highway could be repaired. 
If the company who made the road were content to let 
those who used it do their own carrying—just as canal 
companies do—a comparatively moderate tariff would 
suffice to pay interest on the capital expended, and to 
maintain the road in working order. The only cause 
which could operate to injure the speculation as such, 
would be the selection of a bad route, the improper 
construction of the road, and the levying of a pro- 
hibitive tariff; but these are just the causes which may 
ruin a railway company. In order to make out a 
case for a railway instead of a road, it would be 
necessary to prove that the cost of transport over a road 
would not only be greater than that of transport over a 
railway, but that it would prohibit the use of a road 
altogether; but all experience goes to show that, even in 
the most out-of-the-way districts, one of the first things 
done by settlers is to construct a track of some kind, and 
in the United States, Australia, New Zealand, &c., 
agricultural produce is transported over comparatively 
enormous distances by the aid of highways, often of the 
most imperfect character. It is, therefore, clear that it 
pays to make roads and use them. The cost of such 
routes must be defrayed by some one, and in almost all 
cases it is borne by those who use the roads, and who 
maintain them either by contributions of money, or by the 
direct labour of their hands and their horses. If, instead 
of roads made thus, in a loose, unscientific way, the skill 
of the engineer and the money of the capitalist were 
employed to produce roads which deserved the name, it 
would pay the agriculturist or the miner better than ever 
to use them ; and it may be taken as proved that in any 
and every district where the construction of a high- 
way would be justifiable at all, it would be freely 
used and cheerfully paid for. Most of our colonial 
railways enjoy all the traffic which is to be had, even 
when the tariff is very high, and such lines do not pay 
principally because there is not traffic enough to keep them 
adequately employed. It may, as we have said, be taken 
for granted that a road would at first do just as much 
business as a railway would. This might not always be 
the case, but the subsequent introduction of railways into 
a district would by no means imperil the property of the 
road company. Roads are not less fully employed now in 
Great Britain than they were half a century ago. 

The construction of roads has been hitherto retained in 
the hands of the colonist or of the Government which he 
obeys. There is no special reason why this rule should be 
invariably observed. A road-making company possessing 
ample funds could supply a district with highways of much 
better quality and with much less outlay than either 
the Government or the inhabitants of the district. But 
besides this, a multitude of instances will occur in which 
neither the Government nor the people of a country possess 
the requisite funds, although if the roads were once made 
a market would be rendered available for the products of 
the country which would supply such a return as would 
enable the district to pay with ease an excellent percentage 
on the capital expended by the company. The advantages 
which would be conferred on the world by the development 
of this, in one sense, novel and untried, although in 
another antiquated, branch of enterprise are obvious. 
Instead of waiting for railways, which too often never 
come, not only districts but whole provinces might be 
opened up with facility and expedition. It is not neces- 
sary that we should enter into details here to show how 
the system would be worked—that may be left in the hands 
of honest financiers. An additional branch of employ- 
ment would be supplied for engineers and a legitimate 
opening would be presented for the expenditure of capital. 
Those who venture to doubt the utility of a good highway 
cannot do better than refer to the graphic account supplied 
by Smiles, in the “Lives of the Engineers,” of the 
conditions under which transport was conducted in 
Great Britain prior to the advent of Metcalfe, Telford, and 
engineers who, like them, saw that the progress of civilisa- 
tion and the development of a nation hung, in great 
measure, on the provision made for free intercommunication 
among its inhabitants. If any argument were wanting in 
favour of the construction of common roads abroad, it 
would be found in the fact that England was great, 
owerful, and civilised, long before the Liverpool and 

Tanchester Railway was opened, and that she had been 
enabled to develope her resources and attain her proud 
— principally by the aid of a magnificent system of 
nighways, to this moment unrivalled in any quarter of the 
globe. 

THE IMPROVEMENT OF THE TIBER, 

Tue surveys for the deviation of the Tiber, as proposed by 
General Garibaldi, have just been completed by the Govern- 
ment engineers, and show clearly the great difficulties in 
a financial point of view which would have to be encountered in 
carrying out such a project, whether on the right bank or 
on the left. The deviation on the left bank—which would be 
the most favourable—would not cost less than 135 millions of 





francs, or £5,400,000; whilst that on the right, which would entail 
a certain length of cutting from seventy to eighty metres in 
depth, is estimated at 200 millions of francs, or eight millions 
sterling. In our opinion the most feasible scheme so far is that pre- 
sented some time ago by a well-known engineer, Signor Anderloni, 
who proposed rectifying the river in its course through the city, 
giving it a clear waterway of 100 metres, and removing all 
obstacles—such as the Ponte San ’Angelo—which in heavy floods 
dam back the waters, and cause them to overflow the banks and 
inundate the city. In the flood of 1870 the water stood at 1°50 
above the soffit of the arches of that bridge. Such a work, in- 
cluding a handsome boulevard on each side of the river, with 
earth embankments for a considerable distance above and below 
the city, would not probably cost more than fifty millions of 
francs, or two millions sterling, and would, no doubt, effectually 
prevent the recurrence of such floods as that of 1870, when, 
according to Signor Possenti, the President of the Commission 
for the Tiber, the discharge at Rome reached 2800 cubic metres 
per second. The removal of the obstacles and the rectification 
of the river would produce a lowering of the levels of the water 
in such a flood as that of 1870 of 3°22 metres at Ponte Molle, 
about 4 kilos. above Rome; of 4°02 metres at Ripetta, where the 
river, enters the city; 1°78 metres at Ripa Grande, where it 
leaves Rome; and 1°18 metres at the railway bridge, about 
14 kilos. lower Still, or 6 kilos. below Ripetta. In this manner 
the flood level would be reduced at the Ripetta from 17-29 metres 
above the sea to 13°26 metres, or within the limits of safety. It 
would be necessary to construct intercepting sewers along the 
embankment to carry the drainage of the town some distance 
down the river, and in this manner there would be no danger 
of those parts of the city which are only 12 metres above the 
sea being flooded. 








THE St. GotHarD TUNNEL.—The twenty-seventh monthly 
report of the Swiss Federal Council gives the following statement 
of the progress of the works of the St. Gothard tunnel during the 
month of February. The total length driven during February was 
184°10 metres, which would give an average rate of advancement of 
6°57 daily. Of this length 101 metres were driven from the south 
end at Airolo, and 83°10 from the north at Goeschenen. The 
situation of these works on the 28th February was as follows :— 





Airolo. Goeschenen. Total. 

metres. metres. metres. 
Length driven at 3lst Jan... 172990 .. 1444°80 .. 3174°70 
Length driven during Feb... 101... .. 83°10 .. 18410 
Length driven at 28th Feb. .. 183090 .. 152790 .. 3358°80 
Length remaining tobe driven ., .. «2 «. «+. o» 11,561°20 
pe ee ee ee eee 14,920 


At the above date the heading had been evlarged for a length 
of 1404°10 metres, whilst the roadway had been opened out 
partially for 1066°30 metres, and to full size for 448°40. During 
the month three of Turrettini’s tunnelling machines were tried on 
the north side and have given excellent results; eight of these 
machines have lately been sent to Goeschenen. The number of 
workmen employed during the month of February averaged 2236 
per day, and the maximum was 2497. The total number of men 
employed on the whole of the St. Gothard Railway during the 
month was 3266. 

A NEw Liresoat.—There has just been exhibited to the brethren 
of the Hull Trinity-house, and to the principal ship owners of the 
port, a new patent lifeboat, patented by Messrs. Anderson and 
Burkinshaw, of Burlington Quay, and it is by them termed the 
‘Reversible Lifeboat.” The inventors claim for it advantages which 
no other lifeboat possesses, viz., that it can neither capsize after 
being launched from a vessel's deck, nor can it sink. As its name 
implies, it is top and bottom both alike, and if in launching, before 
it touches the water, it should, by the rolling of the vessel, or any 
other cause, turn over, there are thwarts and seats running round 
the side just the same as there would have been had the boat gone 
in the other way up. Whichever side the lifeboat takes the water, 
when she is once afloat, a couple of flaps running the whole length will 
close and form the bottom of the boat, and there is provision for 
drawing a further flooring out, which will rest upon strong beams, 
The boat receives its unusual buoyancy from a massive belt of cork, 
which is encased in canvas, and runs from stem to stern on each 
side, and forty separate air-tight tanks, ten on each side of both 
the upper and lower part of the boat. Still further buoyancy is 
obtained by large tanks at each end of the boat, but it is intended 
to use these latter compartments as store-rooms, in which may 
always be kept a stock of provisions, spirits, clothes, medicines, 
water, &c., the whole supply being protected from damage by either 
rain or sea water. On each side of the belt of cork outside the 
boat there are numerous life-lines, which will hang in the water, 
so that anyone falling overboard on leaving a vessel may readily 
gain the boat and hoist themselves on board. In addition to this, 
there are lashed along what is intended to be the upper side of the 
boat as it stands on the vessel’s deck, twelve cork life-buoys, six on 
each side, and should the boat in launching fall the other side up 
the life-buoys will disengage themselves and come to the surface, 
being equally available as they would have been had the boat not 
turned over. Captain Burkinshaw estimates that a boat of this 
kind, 30ft. long, will save at least 120 persons, either inside of her 
or standing upon the cork belt. It is intended that it shall be kept 
on deck, or on a hatchway even, and that a tram line shall be placed 
from the boat’s berth to the nearest gangway, by which means the 
boat can be launched without fear of any accidents with tackle 
falls, which in the hurry of leaving a sinking ship have so often 
been attended with fatal consequences.—Hull News. 

THE SEWAGE QUESTION AT LITTLEHAMPTON, SuSSEX. — The 
local board of health at Littlehampton, after deliberating some 
years, have adopted the report of Mr. Grantham, Memb. Inst. C.E., 
on the disposal of the sewage; and the necessary plans are being 
prepared to enable the board to make application to the Local 
Government Board for a loan to carry out the works. It is nearly 
ten years since Mr. J. F. Bateman, Memb. Inst. C.E., F.R.S., on 
behalf of,the Duke of Norfolk, reported on the drainage and water 
supply of the town. Mr. Bateman proposed an irrigation scheme, 
and included both the surface water and sewage in one outfall. It 
seems that the minds of the members on the board, or of the rate- 
payers, were not prepared for the complete schemes laid before 
them ; for notwithstanding the advantageous terms offered by the 
Duke of Norfolk, no action was taken, and the question remained 
in abeyance for some years longer. Later on competition was 
resorted to, and resulted in the selection of Mr. Gough’s plan for 
discharging the sewage direct into the river—a measure which did 
not meet with the approval of the Duke of Norfolk, and the plan 
was abandoned. In 1871 Mr. Grantham was requested to report 
to the board on the question. Since that time he has proposed 
several alternative schemes. That now selected involves the sepa- 
ration of the sewage from the surface water, and the pumping of 
the sewage on to some land to the north-west of the town recently 
—— by the Duke of Norfolk. The terms offered by his 

trace, and accepted by the board, include an undertaking to pay 
one-half of the cost of the works, and to receive and dispose of the 
sewage, the board delivering it on to the land. These conditions 
must be considered as highly favourable to the town. The estimate 
for the works is about £9100. The ground on which the town is 
built is very flat, so that the inclination of the sewers will necessa- 
rily be small; but wells for Hlushing will be provided, as well as 
holes for inspection, and lampholes for ventilation. The death- 
rate at Littlehampton up to the present time has been low, and 
was only 11°5 per 1000 in the year ending Dec. 31st, 1874; but as 
many cesspools exist in the town, and the water supply is derived 
from shallow wells, and as it is intended to build a number of new 
—— the proposed system of drainage has not been determined 
on soon, 














a 








Aprit 23, 1875. 


THE ENGINEER. 





283 








FOREIGN BOILER LEGISLATION. — PRUSSIA 
AND GERMANY. 


In our impression for April 9th we concluded our statement 
of the Austrian law on boilers. The following article gives the 
laws and decrees concerning the working and erection of steam 
boilers in Prussia and the German Empire, dated 28th May, 1871, 
contains the proclamation concerning the use of boilers, with 
the instructions of the Prussian Minister of Commerce of 11th 
June, 1871, and a description of the standard gauge used by the 
Government inspectors, and known as the “ Control Manometer.” 


I.—ConsTRucTION OF STEAM BOILERs. 
BoILer SHELLS. 
Section 1. 

The sides of the boiler which are exposed to the fire, the flues 
and the boiler tubes must not be of cast iron, when the diameter 
in cylindrical boilers is greater than 25 centimetres or than 30 cen- 
timetres in dome-shaped boilers. The use of brass plate is only 
allowed for flues whose diameter does not exceed 10 centimetres, 

FLUEs. 
Section 2. 

The flues which surround or go through steam boilers must 
be at their highest point at a distance of at least 10 centimetres 
below the intended lowest water level of the boiler. In steamship 
boilers of 1 to 2metresdiameter the distance must be atleast 15 centi- 
metres; in boilers of larger dimensionsat least 25centimetres. These 
instructions do not apply to steam boilers which are constructed 
of tubes of less than 10 centimetres diameter, nor to such flues 
in which a melting of the part in contact with the steam space is 
not to be feared. The danger of melting is commonly to be con- 
sidered as excluded, when the surface of the plates in contact 
with water at one side and with the products of combustion at 
the other is, with a natural draught, twenty times, and with a 
forced draught forty times, that of the grate. 


II.—EQuIPMENT OF THE BOILER. 
FEED. 
Section 3. 

Every boiler must be fitted with a feed-valve which, when the 
feeding apparatus is closed, must be shut by the pressure of the 
water in the boiler. 

Section 4. 

Every boiler must be fitted with two feed apparatuses, which 
are not dependent on the same working gear, and each of which 
must of itself be able to supply the amount of water necessary 
for the boiler. Several boilers coupled together will be treated 
in this respect as one boiler. 

Water Gavce. 
Section 5. 

Every boiler must be fitted with one glass gauge tube and with 
a second apparatus for indicating the water level. Each appa- 
ratus must have a separate connection with the interior of the 
boiler, unless the common junction consist of a pipe with a sec- 
tional area of at least 60 square centimetres. 


Section 6. 

If gauge cocks be used the bottom one must be placed level 
with the intended lowest water level. All gauge cocks must be 
so fixed that one can work in a straight line right through them 
for the purpose of removing boiler deposits. 

Water Levey Live. 
Section 7. 

The lowest intended water level of a boiler must be marked on 
the gauge tube as well as on the sides of the boiler, or on the 
brickwork with a conspicuous mark. 

Sarety VALVES. 
Section 8. 

Every boiler must be fitted with at least one reliable safety- 
valve; when several boilers have one common steam drum, 
from which they cannot each be shut off separately, two safety- 
valves aresufficient. Steamship, portable, and locomotive boilers 
must always have two safety-valves. In steamship boilers, with 
the exception of seagoing ships, one safety-valve must be so 
placed that the pressure attained can be easily ascertained from on 
deck. The safety-valves must be able to be raised at any 
moment ; they are at the most to be so loaded as to allow the 
steam to escape as soon as it reaches the prescribed tension. 

MANOMETER. 
Section 9. 

A reliable manometer must be fixed to every boiler on which 
the prescribed highest steam tension is to be indicated by a con- 
spicuous mark, On steamship boilers two such manometers are 
to be fixed, of which one is to be placed in front of the boiler 
attendant, the other, except in seagoing vessels, on the deck at 
some spot easy of observation. If there are several boilers on one 
steamship, whose steam spaces communicate one with the other, 
then it will be sufficient if, besides one manometer on each boiler, 
there be only one on deck. 

BorLeR MARrKs. 
Section 10. 

The prescribed highest steam tension, the name of the maker, 
the consecutive number of the fabrication, and the year of construc- 
tion must be marked on each boiler in a conspicuous and durable 
mnanner. 

III.—Testine THE Borer (PReEssuRE Test). 
Section 11. 

Every new boiler, after it is finished, but before itis built in or 
bedded, must be tested by hydraulic pressure with all its open- 
ings closed. The test for a steam tension of not less than 5 
atmospheres is made with double the intended pressure ; for all 
other boilers with a pressure which exceeds the intended excess 
tension by 5 atmospheres. By atmospheric pressure must be 
understood a pressure of one kilogramme per square centimetre. 
The walls of the boiler must resist the test pressure without 
showing a permanent change of form and without becoming 
leaky. They are to be considered leaky when the water at its 
highest pressure forces its way through the joints in other form 
than that of mist or fine drops. 

Section 12. 

When steam boilers have undergone repairs in the boiler shop, 
or when for the purpose of repairs they have been entirely bared 
on their beds, they must be subjected to the same hydraulic test 
as if they were newly erected. When in boilers with a centre 
flue, the flue, or in boilers constructed on the principle of loco- 
motives, the fire-box be taken out either for repairs or renewal, 
or when in cylindrical or tube boilers one or more plates be put 
in, the hydraulic test must be repeated. It is not necessary in 
this case to strip the whole of the boiler. 


Test MANoMETER. 
Section 13. 
The pressure attained at such a test can only be determined 
by an open quicksilver manometer of sufficient Leight, or by the 


official manometer used by the testing authority. An apparatus 
must be fitted on every steam boiler to which the tester can 
affix the official manometer. 
IV.—EREcTION OF THE BOILER, 
PLacr OF ERECTION. 
Section 14. 

Steam boilers which are intended to work with more than four 
atmospheres tension, and those whose product of the area ex- 
posed to the fire in square metres multiplied by the steam tension 
in atmospheres exceeds twenty must not be placed in the same 
buildings which are used as dwelling-houses. Their erection is 
not to be allowed under cover when the same is arched in, or 
closed in with a strong timber roof. Every boiler which is 
erected in the same buildings which are used as dwelling-houses 
must have its heating apparatus so arranged that the effect of 
the fire on the boiler can be instantly checked. Steam boilers 
which consist of tubes of less than 10 centimetres diameter, and 
those erected in underground mines or in ships, do not come 
under this clause. 

BoILer SkTTING, 
Section 15. 

Between the brickwork which encloses the fire space and flues 
of set boilers and the walls which surround the whole there must 
remain a space of at least 8 centimetres, which must be open at 
the top and closed at the ends, 

V.—GENERAL DECREES. 
Section 16. 

When boilers which exist at the time of issuing these decrees, 
but are not in accordance with them, require an alteration in 
their arrangement, this can be allowed, but no departure from 
sections ] and 2 with regard to the construction of the boiler 
can be permittec, As for the rest, the above decrees are to be 
applied to such cases also, 

Section 17. 

The central authorities of individual confederations are per- 
mitted to grant releases from obeying the above-mentioned 
decrees in particular cases, 

Section 18. 

The above-mentioned decrees do not apply—(1) To boilers in 
which the steam used is taken from another steam generator ; 
(2) to steam superheaters or holders in which steam taken from 
another steam generator is heated by itself by fire; (3) to boilers 
in which steam is generated from water, provided the same be 
connected with the atmosphere by a standpipe of not more than 
5 metres in height and at least 8 centimetres diameter, which 
cannot be closed, and reaches down to the water space. 


Section 19. 

With regard to locomotive boilers, the following sections of 

the Railway Civil Laws of June 3, 1870, remain in force. 
Rattway Civit Law or June 3, 1870. 
Se ction 8. 

Locomotives can only be worked after they have undergone 
the test by the civil and technical commission, and been approved 
of. The steam tension above the external atmosphere which was 
found admissible during the test must, with the name of the 
maker, the current number of the fabrication, and the year of its 
construction, be placed in a durable and conspicuous manner on 
the locomotive. In a department of every chief repairing shop 
an open quicksilver manometer must be fitted in such a manner 
that the steam space of heated locomotives can be brought into 
communication with it, so as to be able to test the exactitude of 
the loading of the safety valve or the correctness of the spring 
balance and manometer. 

Section 9. 

A register is to be kept of the distance travelled by every 
locomotive. Every locomotive must undergo a thorough examina- 
tion from time to time. The first examination must take place 
when the engine has travelled a distance of 10,000 German miles— 
about 47,152 English miles—the next after she has travelled a 
further distance of 8000 German miles, never, however, later 
than every three years, as well as after each repair of any magni- 
tude. At these examinations, which must include every part of 
the locomotive, the boiler must be stripped and tested with an 
hydraulic pump. With regard to the extent of the pressure to 
be used at these trials, it is decreed that the test for a steam 
tension of not more than five atmospheres pressure shall.be made 
with double the amount of the intended maximum pressure; of more 
than five atmospheres, with a pressure which exceeds the intended 
maximum pressure by five atmospheres. For such locomotives as 
are in work at the time of publication of these decrees the maxi- 
mum pressure will be sufficient which was used at the first test. 
Boilers which alter permanently in form during the test must 
not be used again in that state. An internal examination of the 
boiler must take place at latest eight years after the engine has 
been started to work, when the tubes must be removed. This 
inspection must be repeated every six years afterwards at latest. 
Reports are to be made of the inspection of locomotives, in which 
the results must be noted. Every locomotive must be fitted 
with—(1) At least two reliable apparatuses for feeding the boiler 
which can be worked independently of one another, and of which 
each for itself during a journey is in a position to supply the requi- 
site amount of water. One of these apparatuses must besides this 
be so arranged that during the standing still of the locomotive the 
water level in the boiler can be kept at its normal height. (2) 
At least two apparatuses, independent of each other, for indicating 
reliably the water level in the interior of the boiler. One of 
these apparatuses must continually and without any special mani- 
pulation indicate to the driver the exact level of the water, and at 
the same time bear a conspicuous mark of the normal water level. 
(3) At least two safety valves according to law, of which one 
shall be so arranged that its load cannot be increased beyond a 
defined limit. The loading of this safety valve must be so 
arranged that the valve is allowed a vertical play of 3 milli- 
metres. (4) With an apparatus (manometer) which indicates 
continually, reliably, and without any special manipulation the 
tension of the steam. The highest tension allowed must be con- 
spicuously marked on the dial of the manometer. (5) With a 
steam-whistle. 

Section 10. 

Every locomotive must also be fitted with rail-fenders, as well 
as with an ashpan which can be closed and is fitted close to the fire- 
box, and with an apparatus by which the scattering of hot cinders 
out of the chimney is prevented. 

ConTROL MANOMETER. 

The Royal Ministry for Commerce, Trade, and Public Works 
has decided, after hearing a commission composed of officials and 
practical mechanics on the present steam boiler laws, to allow 
the use of the manometer instead of the safety valve at the 
official ‘tests of steam boilers. This must be used as well during 
the test by hydraulic pressure as at the occasional inspection of 
boilers under steam. Having a regard to the portability of the 
instrument, it was decided to adopt as groundwork the principle 





of the spring or metal manometer. Such manometers show, of 
course, sometimes the defect that after some use the indicator 





does not agree with the actual tension which ought to be indi 
cated, so that from time to time a comparison must be made 
with a quicksilver manometer to check the exactness of the 
result. Since, however, it is difficult to detect in a single mano- 
meter if the result be false, it has been considered judicious to 
construct the control manometer out of two manometers of the 
same description, on the presumption that it is bighly impro- 
bable that both instruments will be affected by the same defect ; 
therefore the non-conformity of both will call attention to a 
defect occurring in one. The Royal Technical Deputation were 
requested to suggest and construct an instrument answering to 
the conditions agreed on. The construction of one which was at 
last sanctioned, as well as the fittings considered absolutely neces- 
sary, are shown in our engraving, page 277. 

This engraving shows in plan and section the double manometer. 
Both instrumentsare constructed on Schinz’s system, which iscalled 
in France the Bourdon system. The metal helical tube is made 
of chill-rolled silver, because it was found that manometer tubes 
of this material underwent least alteration. The scale extends 
from 0 to 20 atmospheres pressure. A lever motion of a simple 
and well-known arrangement serves to convey the motion to the 
indicator. Exch of the two manometers can be isolated by 
means of a cock. The piece situated between the two manome- 
ters is arranged for screwing on to a flange fitted for this purpose 
to the boiler, After several trials of different modes of fastening, 
this one, although it differs from that of other contro] manome- 
ters, was decided on. To be sure, the screwing on of this middle 
piece to a female screw fitted for this purpose on the boiler, or 
the use of a tapering screw to be screwed into a wooden plug, 
would make the addition of the two set screws superfluous ; 
nevertheless, the latter mode was rejected on matter of det il ; 
against the former a strong prejudice existed on account of the 
accurate fitting of the screw. The flange junction has also 
prov ed itself gor xl for the control manometer in France, Hanover, 
&c. The small screw clamps used for this purpose were consi- 
dered not quite practic al here, because they were apt to bend 
easily with continual use. Simple cast steel thumbscrews fitting 
into the slots of the two flanges were chosen instead of 
them. The thumbscrews, which are shown in dotted line, 
are given, together with the two leather washers for tightening 
up the middle flange, with the instrument, and the whole put 
into a leathern case, the shape of which is also given in dotted 
line. This case can easily be carried in the yy ket. 

When the control manometer is to be used to test a new 
boiler, the spiral tube fills itself with the water which comes 
from the hydraulic press. This is of a tolerably low tempera- 
ture, and therefore qualified to produce a reliable indication from 
the instrument, because the indicator, by means of its communi- 
cation with the hydraulic press, is put under direct tension. If 
it be required, however, to use the manometer to measure 
directly the steam tension of a boiler, or to check another steam 
gauge on the same boiler, the correctness of the indication 
cannot be relied on, on account of the high temperat ire of the 
steam; indeed, permanent alterations in the shape of the tube 
may be apprehended. To provide fully against this risk, a 
special cock has been constructed, which when a manometer is 
used on a boiler in steam must be inserted between the mano- 
meter and the boiler, to protect the manometer from direct con- 
tact with hot steam. This water-cock is shown in section, plan, 
and elevation. The plug has a vertical and transverse bore, 
which reach as far as the centre of the core. The transverse 
bore when the cock is open turns towards the manometer; the 


vertical bore is prolonged downwards by means of a vertical 
tube, and plunges into a pipe which is closed at the bottom, as 
it is really a continuation of the cock-box, There is a connec- 
tion between this pipe and the boiler when the water-cock is 
screwed on, as shown by the vertical bore in the sectional view. 
Before the cock is screwed on, the handle must be so placed that all 
the openings stand in communication one with another ; the cock 
must then be plunged into cold water until it is filled with it. 
By this means the tube which fits into the descending pipe con- 
tains a column of water, part of which is foreed into the mano- 
meter tube when the instrument is set to work. The front 
flange of the water-cock is arranged to receive the manometer ; 
this is fixed by means of two thumbscrews, shown in dotte: 
lines, for which the flange is tapped. The thumbscrews 
of the manometer, serve to fix the cock on to the boiler. 
The handle of the cock is covered with ivory on account 
of the heat. So that the thumbscrews shall have a suffi- 
cient bearing surface, they are fitted with bedded washers, 
which by means of a collar-piece are held in their place, 
so that they cannot be lost. After the test has been com- 
pleted, and the screws of the manometer loosened, the water 
must be shaken out of the helical tube and the cocks closed. A 
little water remaining in the tube does no harm ; a larger quan 
tity will in winter be dangerous to the instrument. The water- 
cock with the two screws is kept in a separate case. If the 
manometer be only used for testing boilers by hydraulic pressure 
it is unnecessary to take the water-cock as well ; therefore they 
are distinct. 

A flange must be fitted on a convenient part of the boiler to 
which the watercock or the manometer can be attached. It will 
be obviously necessary to be able to close the pipe which leads 
to the interior of the boiler ; besides this, the flange must be of 
a particular form according as it has to be fixed to the horizontal 
or vertical sides of a boiler. Since it must remain with the 
owner of the boiler how he will arrange the apparatus for fitting 
on the manometer and the watercock, provided it be so done as 
to fulfil the requirements, the Royal Technical Deputation has 
thought it advisable to propose and recommend a form of con- 
struction which will fully meet all requirements. Two such 
manometer holders are illustrated on the lower part of page 277, 
showing one intended for the horizontal sides of a boiler. The 
same is made of cast iron, and bears an oval flange, on which the 
manometer or watercock can be screwed. The vertical slots are 
for the former, the horizontal ones for the latter. The holder is 
made of sufficient height to allow room for the descending tube 
of the watercock. There is a small bronze valve shown in dotted 
line in the elevation, which serves to close the communication 
with the boiler ; this is kept screwed down when necessary by 
means of a fine-threaded watertight bronze screw which can be 
tightened or loosened by using the key. A brass cock is shown 
as manometer holder, intended for fixing to the vertical sides 
of a boiler. Its front flange agreeing in every way with the first 
holder. The key shown fits the plug of each cock as well. The 
manufacture of the control manometers and watercocks intended 
for official use is entrusted to 0. M. Hempel, of Berlin. 

(To be continued.) 


OLIVE KERNELS.—An artificial fuel has been invented by an 
Italian, consisting of an admixture of 75 per cent. of olive kernels, 
after the oil has been extracted, with 25 per cent. of peat, lignite, 
and other substances found in abundance in Italy and the South of 
France. The consumption, to produce a certain amount of heat, 
is stated to be somewhat less than coal, which costs from 47s. 6d. 
to 55s. 8d. per ton in Italy, while the cost price of this fuel is about 
30s, 6d. per ton, 
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THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of Patents, 





Grants and Dates of Provisional Protection for Six Months. 


1170, Improvements in the production of new ALIMENTARY SUBSTANCES, 
John Garrett Tongue, Southampton-buildings, London.—A communi- 
cation from Adolphe Gannel, Paris —3lst March, 1875. 

1171. Improvements in the construction of STEAM ENGINES, Joshua 
Greenwood, Manchester. 

1173. Improveme nts in FLurp Motors, Power Enatnes, and such like 
apparatus, Richard Heber Radford, Salisbury -street, London. 

1177. Improvements in machinery or apparatus ‘for GrinpIna and 
PoLisuixa, James Butler, Stonebridge Park, Willesden, Middlesex. 

1179. Improvements in Screw Jacks, Walter Macl. ellan, Glasgow, 
Lanarkshire, N.B.—A communication from Edward Goodman Sheward, 
Negapatam, ‘India. 

1181. Improvements in Recorpinc Steam Gavoes, George Haseltine, 
ag ge London. — A communication from Marmont 
R. Edson, New York, U.S. 

1183. A new pm aaa! FUNERAL CARRIAGE or Hearse, Samuel Dot- 
tridge, jun., City-road, London. 

1185. An improvec sy stem of and apparatus for Sprynino Woot and other 
fibrous substances, William Edward Newton, Chancery-lane, London. 
—A communication from Joseph Hibry, Paris. 

1187. Improvements in Raitway SLEEPERS, Samuel Aldred, Maryon- 
road, Charlton, Kent.—1lst April, 1875. 

137. A new and improved method of producing Dravont through Cicars 
to facilitate the ok thereof, and implement for that purpose, 
George Hermann Lewis, Clapton Park, London.—13th January, 1875. 

551. Improvements in OveraLis for workmen and others, Henry 
Franklin Woodward, New York, U.S —15th February, 1875. 

687. An improved ARTIFICIAL LE ATHER, Thomas Edmund Hardy, 
Battersea, Surrey. —A communication from Henry Royal Minns, 
Chambly, Canton, Canada. 

690. A ComBINED Brvet, Square, Prorractor, Store LeveL, en 
Levet, Rute, and Compasses, William Ascough, Buffalo, Erie, 
York, U.S.- 25th February, 1875, 





in the facture of Street and other MeTatuic 





v1. Impr 


INSTRUMENTS, such as ship scrapers, triangular hoes, and other imple- | 


ments, Joseph Lee, Vale House, Hampstead Heath, London. 


1001. Improvements in and applicable to Priytinc Macutyes, John | 
Thomson King, Liverpool. — A communication from David Hunter | 


Brandon, Paris.—18th Ma,ch, 1875. 


1024 Improvements in RoLLer Skates, Richard Patrick Burke Taaffe, Old | 


Steine, Brighton, Sussex. —. A communication from George Pettitt, 
Oaklands Point, California, U.S.—19th March, 1875. 

1053. Certain improvements in the construction of Fr-rers for the 
purification of water and other liquids, Henry Rawlings, Stamford- 
street, Lambeth, Surrey. 

1063. Improvements in Gas Burners, John Swann, Frederick's-place, 
Old Jewry, London.—A communication from John Ellis, Lynn, Essex, 
Massachusetts, U.S.—23rd March, 1875. 

1069. Improvements in ag for Opentnc and Ciosina FoLpine 
Doors, Hilton Coupe and Edward Wilson, Preston, Lancashire.—24th 
March, 1875. 

1097. Improvements in Comps for the head, David Copland, Edinburgh, 
Midlothian, N.B.—A communication from Benjamin Foster Britton, 
New York, "U.S. —25th March, 1875. 

1119. A new or improved apparatus in connection with Fives for 
domestic and publ ¢ buildings, William Henry Lowder, Hyde, Cheshire. 

—27th March, 1875. 

1161. Improvements in Raisina and Forcinc Water and other liquids, 
and in apparatus for the same, Joseph Ingram, Oakham, Rutlandshire. 
1165. Improvements in PuriFyine ILLUMINATING COAL Gas, and in the 
preparation of the means employed therefor, Samuel ’Hallsworth, 
Armley, near Leeds, Yorkshire, and Richard Bailes, Woodhouse Carr, 

near Leeds, Yorkshire.—3lst March, 1875. 

1172. An improved Gas Torcu or FIRE-LIGHTER, James Ballantine Hogg, 
Edinburgh, Midlothian, N.B. 

1174. Improvements in AILWAY WHEELS, Edward Alexander Jeffreys 
and Henry Brook Woodcock, Low Moor, near Bradford, Yorkshire. 

1176. Improvements in means or a paratus to be employed as a Pro- 
TECTION for the OPERATIVE when CLEANING and Paintinc Wiypows and 
Bui.pineos on the OutsipE, which may also be emplo " iy a apne =| 
a fire-escape, a flower-stand, and for scaffolding. an 
— John James Kennedy, Great Sounsllichahesh Dublip, Ire- 





1178. An improved apparatus to be employed in Drawinc or Depictine 
Oxssects or Scenes, Ewen Evershed, Brighton, Sussex. 

1180. Improvements’ in Draw and Burrer Apparatus for Rattway 
Routine Stock, Albert Benton Pullman, Midland Hotel, St. Pancras, 
London, and Louis Sterne, Victoria-chambers, Westminster. 

1184. An imprevement in Binpinec the Epces of Hat and Bonnet SHaprs 

or Founpations, and means or apparatus employed therefor, Joseph 
Redhouse, Goswell- road, London. 


| 1186. Improvements in Fo.pinc Cuatrs, Seats, and other analogous 


articles, William Edward Newton, Chancery-lane, London.—A com- 
munication from Henri Hubert Giesendorff, Paris. 

1188. Improvements in apparatus to be used for the manufacture of 
Ciaars, Richard Boot Oswin, Campbell-street, Leicester. —1st April, 
1875. 

1189. Improvements in SHUTTLES leet weaving, Thomas Burwin, 
jun., Oakworth, near Keighley, Yorks 

ae * im rovemeite in the construction of PortaBLe Houses for poultry, 

e, dogs, or other animals, and of coops, Alfred Edward Peirce, 
Oxford street, London. 

1192. An improved combination of two metals or a metal and an ore to 
be used in the manufacture of Currers employed in Macuryes for 
PLANING, TURNING, Bortna, and Surracine METALS, and for all descrip- 
tions of machine tools, James Lynam, Manchester. 

1193. Improved machinery or apparatus for Scourinc Wuaeat, Rice, or 
oa RAIN, part of which . . licable = — machinery, James 

bottom and Edward son, Liverpool. 

use mprovements in a) on for Recu.atine the Fiow of Licatina 
Gas as well as for regu ay tod delivery of liquid and fluid substances 
of all kinds, Victor Bablon, 

1195. Improvements in the TREATMENT of Human Excreta and in the 
manufacture of manure therefrom, and in the que e! ee 
therein, Francis George Whitw! ham, Cannon-street, London.—A com- 
munication from Francois Alcidi Bonnefin, Mauritius. 

1196. Certain improvements in the mode of Securrne Tires to RarLway 
Wuex ts, John Octavius Butler, Kirkstall Forge Company, Leeds, York- 


shire. 

1197. Improvements in Gas Brackets, William Stuttle, Shrewsbury. 

1198, Im its in Rartways, and in the Ewarnes and CARRIAGES to 
be with or upon the same, John Lawton Haddan, Lillieshall-read ; 
Clapham, Surrey. 
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1200. Improvements in a tus for SIGNALLING on RaiLways, Joseph 
Thompson Glossop, Sheffield. 

1201. Im ents in the construction of apparatus for ExcavaTING, 
Ed Waller Stoney, Cornhill, London. 

1202. Improved a tus for MeasuRING Piece Goops and Fasrics, 

William Grace Child, College-hill, London.—A communication 
m William Frimbling, Bielefeld, Prussia. 5 

1203. +_~_ in Raitway Brakes, William Wrench Blades, Nant- 

wich, Cheshire. 


1204. Improvements in Tramway and Roap-car Traction, and in the 
machinery and apparatus connected therewith, Andrew Smith Hallidie, 
Salisbury-street, Strand, London.—2nd April, 1875. 

1205. An improved Se.F-acTinG FirE-aALARM, Harry Brough and John 
Frederick Owens, Manchester. 

1206. A new or ree ap tus for SHEARING Sueer or other animals, 
Frederick York Wolseley, Elmina, Monkstown, Dublin, Ireland. 

1207. Improvements in Steam GENERATORS, James Blake, Manchester. 

1208. Improvements in apparatus for Heatinc WaTER and for GENERATING 
Sream, Robert Lees Hilton, Hyde, Cheshire. 

1209. Improvements in Stiping CHANDELIERS and GasELIERS, Joseph 
Breeden, Birmingham. 

1210. Improvements in Stoves for boiling and heating by gas, Anthony 
Gapper Southby, Abingdon-street, Westminster. 

1211. Improvements in the mode and apparatus for Supptyinc Gas 
Stoves with Gas, Anthony Gapper Southby, Abingdon-street, West- 
minster. 

1212. Improvements in Se.r-actinc Temp.es for Looms, John O'Neil and 
Richard Bond, Bury, Lancashire. 

1213. Improvements in Rearine and Mow1ne Macuives, William Atkinson 
Fell, Bridge Ironworks, Windermere, Westmoreland. 

1214. Improved apparatus for RecuLatinc the Wiptn of Brack and 
CoLourep Borpers on Carps, Parer, and Envetores, Joseph Parkins 
Brewer-street, Golden-square, London. 

1215. Improvements in the manufacture of Boots and Snoges, James 
Okey, Stroud, Gloucestershire. 

1216. An improved method of and apparatus for Treatinc F#ca. 
MATTrERs so as to destroy their noxious qualities, and to obtain useful 
products therefrom, W: Edward Newton, Chancery-lane, London. 
—A communication from Albert Sindermann, Breslau, Germany. 

1218. Improvements in Rattway Brakes, Theodore Puskas, Westminster- 

ham bers, estminster.— A communication from Emile Schindler, 





Budapest, Hungary. 

1219. Improvements in Biscuits, Herbert William Hart, Sackville-strect, 
Piccadilly, London. 

1220. Improvements in the manufacture of Printers’ Leaps, James 
Francis Richard Wood, Newcastle-street, Farringdon-street, London. 

1221. Improvements in Rar-way Brakes, and in apparatus for Com- 
munNicaTiIne in Raitway Trains, William Henry Clapp, Austinfriars, 
London. - 3rd April, 1875. 

1222. A new construction of Nut and mode of fixing and releasing the 
same, to be employed for the various purposes to which the same are 
applicable, Alfred Ellis Harris, Mile End-road, London. 

1223. Improvements in Steam Enoines, William Brookes, Chancery-lane, 
London.—A communication from Alfred Hoyois, Clabecq, Belgium. 

1225. Improvements in Lamps, Walter Carr, Upper Holloway, London. 

1226. Improvements in Locomotive Excines Workep by CoMPREssED 
Arr, and in pressure lating apparatus for the same, such apparatus 

also applicable for ~wo pressure of steam or gases 
= oyed in other engines, Charles Denton Abel, Southampton- 
buildings, eg London, — A communication from Léon 
Ribourt, Altorf, Uri, Switzerland. 
1227. Animproved “ TitL” or Recerrac.e for Money, William Griffin, 
8, Yorkshire. 

1229. Improvements in or applicable to apparatus in which Corps, Betts, 
or the like pass round or partly round pulleys, drums, or other similar 
bodies, Martyu John Roberts, Bath. 

1230. Improvements in the position or ure of BitcmrNovus 
and other Compounps, and in the application of such compounds to 
paving and other purposes, George Clark, Craven-buildings, Drury- 

ane, London. 

1231. Improvements in the construction of Printers’ Tyre Cases, William 
Shaw, Strand, London. 

1232. Aa improved ApsusteD DravuGut Serine for Increasine the Power 
of Dravont of Tram Cars and other vehicles, Samuel Kearton, Pye 
Bank, Sheffield. 

1233. Improvements applicable to or connected with Lamps and other 
— suppliers and burners, and a paratus through which gas is sup- 
plied to burners, Henry George Hellier, Brixton, Surrey. 

1234. Improvements in the manufacture of Sucar, Alfred Vincent 
Newton, Chancery-lane, London. — A communication from F. O. 
Matthiessen, New York, U.S. 

1235. Improvements in GLass ReFLectors or Rapiators for Gas, O11, 
and other Lamps or Burners, George Cruikshank Pulford, Dowgate- 
hill, London.—5th April, 1875. 

1236. Improvements in Corpyine Penci.s, Frank Wirth, Frankfort-on-the- 
Maine, Germany.—A communication from Gustav Swanhiiusser, Niirn- 


rg, Germany. 

= —~ 7 me in QuapRats, Robert Lindsay, Edinburgh, Mid- 

lo , N.B. 

1239. An improved mode of and ap tus for DisTILLinc Sea WaTER to 
obtain Fresu Water therefrom, which invention is applicable also for 
distilling other liquids, Henry Fisher, Grafton-street, Heaton, New- 
castle-on-Tyne. 

1240. I ts in the ture of Nuts, and in apparatus there- 
for, Charles Denton Abel, Southampton-buildings, Chancery-lane, 
London. —A communication from William Charles, Chartiers, Allegheny, 
Pennsylvania, U.S., and Matthew M‘Kain, Pittsburgh, Allegheny, 
Pennsylvania, U.S. 

1241. Improvements in and applicable to Rotary Grinpinc APPARATUS, 
George Ashley Wilson, Liverpoo! 

1242. Improvements in Lerrer BaLances, William Hiscock, Soho, London. 

1243. Improvements in and connected with Tanx Furnaces for the 
= of glass, Thomas Joseph Cartwright, Warrington, Lanea- 
shire. 

1244. Improvements in machinery employed in Spinninc and DovBiinG 
b> og and other fibrous substances, Thomas Bailey, Bradford, York- 
shire. 

1245. A new or improved Watcuman’s Detector, John Joseph Wain- 
wright, Birming! " 

1246. Improvements in Braces or Dress Suspenpers, Edward Lawley 
Parker, Birmingham.—A communication from Stephen Wilbur Fisk, 
New York, U.S. 

1247. Improvements in Breecn-Loapinc SMALL-arMs, John Williams, 
Liverpoo! 

1248. Improvements in Coupirines for Rairway Rowuine Stock, and in 
means or ae connected therewith, Reuben Goucher, Perle- 
thorpe, Nottinghamshire. 

1249. Improvements in GrapvUATED or MeasuriNG RuLEs or Scaces, John 
Henry Johnson, Lincoln’s-inn-fields, London.—A communication from 
Messrs. Hastings and Johnson, Granby, Hartford, Connecticut, U.S. 

1250. Improved — for Hratina FEep-waTer for STEAM Borers, 
J Saville, Sheffield.—6th April, 1875. 

1251. Improvements in Rock Dritis, James Ker Gulland, Westminster- 
chambers, Victoria-street, Westminster. 

1252. An improved machine for Compressinc and PREPARING Peat and 
other sim’ substances, Henry Conradi, Lower James-street, Golden- 
square, London.—A communication from Charles William Kesseler, 
Greifswald, Germany. 

1254. Improvements in Iron Sares, Bois, or Fastentnos for the same, 
a of which improvements are applicable to other purposes, Frederick 

Niblett, Hammersmith, Middlesex. 
a a arg ye 4 TYre and 2 te Apparatus to at oe in 
© process 0! ra 4 erring, or applying letters, 
devices, and designs upowor to glass, china, p i ani, lied 
or polished surfaces, and articles of a fragile character, Walter Rowland 
Holyoake, Hayter House, Marylebone-road, London. 
- : new or improved ADJUSTABLE SPANNER or Key, John Atherton, 
e' lo 
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1271. Certain improvements in Carpino Enaives, and in tools for manu- 
facturing the flats of the same, Evan h and Evan Arthur Leigh, 
Manchester. 


an ; 

1273. Improvements in Suction Cowxs for ventilating tubes, shafts, or 

chimneys, Walter Charles Church, Victoria-chambers, Victoria-strect, 

Westminster. 

1275. Improvements in forming metal plates with devices in relief for 
ORNAMENTAL Prixtine and other purposes, Robert Brown, Paisley, 

Tew , N.B. 

1277. Improvements in Esatves for obtaining motive power and for 
pumping, partly applicable for converting a rotary motion into a 
Poctilinesr to-and-fro motion and vice versa, Henry Bernoulli Barlow, 

hester.—A ication from Emil Deck, Vienna, Austria. 

1279. Improvements in apparatus for CLirpinc Horses and other animals, 
John Skeffi n Shelley, Shad Thames, Horsleydown, Surrey. 

1281. Improved means of OstTarninc Patterns for various kinds of 
Garments, Alexander Melville Clark, Chaucery-lane, London.—A com- 
munication from Staub, Conrad, and Co., Paria, —8th April, 1875. 





Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

1311. Improvements in pani to be applied to Rearixec and Mowrne 
Macuines for lifting laid crops, Alfred Hughes, Brampton Ash, Market 
Harborough, Northamptonshire.—10th April, 1875. 

1317. Improvements in Macuines for Cutting Marcu Spiints and 
preparing them for being dipped in the igniting composition, George 
Haseltine, Southampton-buildings, London.—A communication trum 
M'‘Clinton Young, Frederick, Maryland, U.S.—10th April, 1875. 


Patents on which the Stamp Duty of £50 has been Paid. 


1083. Carps used in Carpinc Enoines, &c., Daniel Foxwell, Manchester. 
12th April, 1872. 

1084. Prerarinc Ciotn or Yarn for Dyeine, &c., Nathaniel Lloyd, 

Manchester, and Robert Ellis Green, Chureh, Manchester.—12th April, 
1872. 

4il4. Combine Frprovs MateriA.s, William Tongue, Kennington, Surrey. 
—Lith April, 1872. 

1141. Screw Srups for Suirts, &c., Felix Alekan and Isidore Alekan, 
Boulevard Sebastopol, Paris. —l7th April, 1872. 

1131. Sewinc Macuines, David M‘Connel Smyth, Orange, New Jersey, 
U.S.—16th April, 1872. 

1159. Looms for Weavino, Christopher Catlow, Burnley, Lancashire.— 
18th April, 1872. 

1606. Governinc Raitway Points and Sicnats, Walter Easterbrook, 
Finsbury-place South, London.—27th May, 1872. 

1142. Foipine, &c., Woven Fasarics, William Henry Hacking and Thomas 
Hacking, Bury, Lancashire.—l7th April, 1872. 

1148. Feepinc Woot, &c., to Carpixe or other Macnines, Henry James 
Hogg King, Glasgow, Lanarkshire.-—17th April, 1872. 

1154. Hann Pomes or Syrinces, William Burnet Robins, Richmond- 
terrace, Shepherd's Bush, Middlesex.—is8th April, 1872. 

1157. Suspension Bripoes, &c., Thomas Claxton Fidler, Emberton, 
Bucks. —18thk April, 1872. 

1140. Extractine OiL, &c., Benjamin Joseph Barnard Mills, Southampton- 
buildings, London.—17th April, 1872. 

1149. Construction of WaALts, CerLincs, &c., James Lee Norton, Belle 
Sauvage-yard, Ludgate-hill, London.--17th April, 1872. 

1151. Biocks and Siass for Buitpiye, &c., James Lee Norton, Belle 
Sauvage-yard, Ludgate-hill, London.—17th April, 1872. 

1178. Jacquarp Macuivery, Thomas James Smith, Fleet-street, London. 
—19th April, 1872. 

1285. Curtine Spitints, Edmund Pace and James Henry Howard, Bow- 
common, London.—29th April, 1872. 

1137. BREECH-LOADING Firk-arms, Alexander Robert Duncan and James 
Macnaughton, Edinburgh, Midlothian, N.B.—17th April, 1872. 


Patents on which the Stamp Duty of £100 has been Paid. 


1252. PortaBLe Macuinery for Turninc, &c., Henry George Fairburn, 
Goswell-road, London.—17th April, 1868. 

1227. ManuracturRInc Wheat, &c., into Meat and Fiovr, Thomas 
Smith, Tenter-lane, Leeds, Yorkshire, Thomas Wood, Birstwith, Leeds, 
Yorkshire, and Thomas Don, St. John’s, Redhill, Surrey.—14th April, 


868. 

1265. Feepinc Stivers of Woon, &c., to Canpina and ConpensinG 
Enoines or Macutnes, George Lister, Rivers, Dursley, Gloucestershire. 
—18th April, 1868. 

1367. ORNAMENTING SHEETS or PLates of Mera, James Atkins, Birming- 
ham.—25th April, 1868. 

1403. CHLorine, Henry Deacon, Appleton House, Appleton, Lancashire. 
— 29th April, 1868. 

1406. Cur NaiLs, Richard Heathfield, Birmingham.—29th April, 1868. 


Notices of Intention to Proceed with Patents. 

4148, Signa Apparatus, William Leech, Wigan.—ird December, 1874. 

4187. Suutries, John Smith, Cowling, near Bradford. 

4190. ComMPREssING AIR, William Robert Lake, Southampton-buildings, 
London. — A communication from Joseph Francois and Guillaume 
Dubois.—5th December, 1874. 

4202. Stampina, &c., Designs on Metats, Samuel Smily, Upper Clapton, 
Middlesex. 

4205. Sewinc Macuines, Henry Lomax, Over Darwen. 

4206. ComBusTIBLE CoaL Bricks, Henri Adrien Bonneville, Piccadilly, 
London.—A communication from Simeon Oustalet.—7th December, 1874. 

4210. CrrcULAR Saw Bencues, &c., William Blackett Haigh, Oldham 

4213. Steam Pumps, &c., George Ashworth and Elijah Ashworth, Man- 
chester.—8th December, 1874. ° 

4234. Taps and Vatves, Edward Foster, Halifax. 

4235. Economisers for HeatTinG the Feep-water of Steam Borers, John 
Prestwich and Joseph Pimbley, Farnworth. 

4240. RearivG and Mowe Macuines, John Tenwick, Rose-villa, Spittle- 
gate.—0th December, 1874. 

249. UmBre.ias, &+., Richard William Mudford Pyne, Great Winchester- 
street, London. 

4253. Grapne.s, Walter Claude Johnson, Old Broad-street, London. 

4254. Firrinc Tuses in Borers, Edmund Walker, Leadenhall-street, 
London. —A communication from H. Pauksch.—10th December, 1874. 

4273. Carpine Enoines, John Midgley, Halifax.—1llth December, 1874. 

4279. Lusricatine Spinpies, Eli Stott, William Cookson Stafford, and 
Timothy Taylor, Ashton-under-Lyne, 

4281. Ancuors, William Wasteneys Smith, Newcastle-on-Tyne. 

4287. Pump Fire-enGines, Edouard Pierre Delpech, Boulevard Sebastopol, 
Paris 


4288. AuTomaTic Fire Extinoutsner, Edward Thomas Hughes, Chancery- 
lane, London.—A communication from Henry Spencer Parmelee. 

4293. Broocu and other Dress Fastentnos, &c., Joseph Bale, Alderman- 
bury, London.—12th December, 1874. 

4300. SiaNaLiinG, John Thomas Gent, Leicester. 

4301. Smoke ConsuminG Apparatus, William Edward Gedge, Wellington- 
street, Strand, London. — A communication from Paul Duboin. 

4304. SIGNALLING on Raitways, William Alder How, Redmarley. 

4306. Tire for Wueets, Thomas Pugh Allen, Westbromwich. — 14th 
December, 1874. 

4316. Furnace Grates, William Robert Lake, Southampton-buildings, 
London.—A communication from 8. Lloyd Wiegand.-—15th December, 

1874. 

4327. RecuLatine Heacps, John Bland, Keighley. 

4333. Srorrers for Borties, Albert King, Bristol. 

4335. Sawine and CurTtTine Mert, Ww m Craven, Vauxhall Irenworks, 
Manchester, and Carl Bollé, Manchester. 

4336. EMBROIDERING Fasrics, Alfred Heaven, Manchester. 

4342. SuLpHuRiIc Acip, Alfred Vincent Newton, Chancery-lane, London. 
—A communication from Alfred Nobel. —i6th December, 1874. 

4353. Sprnninc and Dovusiinc Worstep, &c., Samuel Rowbottom, Glossop. 

4354. uTEAM Ewaines, Frederick Arthur Paget, Seymour-chambers, York- 





1257. Improvements in WinpixG THREADs or YARNS, and in the y 
or apparatus employed therefor, Samuel Bash, Glasgow, Lanarkshire, 


1258. Improvements in Workina the Brakes of Rartway and other 
CarriaGes, Wacons, and Trucks, William Henry Stokes, Birmingham. 

1259. An improved Composition or Cement for Dentistry, Marie Theo- 
dore Labbé, Paris. 

1260. Improvements in Waterrreor Coverines for Boots and SHOEs, 
Theophilus Horrex, South-square, Gray’s-inn, London. 

1261. Improvements in Domestic ASHPANS, Sigmund Goldstein, Man- 


Cc . 
1262. Improvements in the Frrrinas of House Sinks and WATER-CLOSETS 





and Uriats, Henry Saxon Snell, p g8, London. 
1263. Im a for Inpicatinc to the Driver of a Raitway 
TRAIN DispLacine of the Wuexxs or the of any part from 


another of the train or for automatically 

Turner, eupterteling. Londen. saotepractiaas a 
1264. Improvements in machines for Ciampino Wixpow SasHEs or 
at from Willians Abercrom| ie, 
Hamilton, Ontario, Canada. mi 


1206. Tmprovements’ in the fn me <. hag rg Srup1o 

Ss or GLAssHOUSEs, Henry sf 

Surrey.—7th April, 1875. ee ee 

1269. A new or improved Toot for use in Trimminc P1ianororTe Ham- 
mers William Henry Mott, Highgate-road, Middlesex. 


buildings, Adelphi, London.— A communication from Fredrick Wannieck 
and Hermann Képpner.—17th December, 1874. 
4362. Seamine and Roprine Twines, George Good, Lopen, near Ilminster. 
4368. Ciocks, &c., Christian Lange, Strand, London.—18th December, 1874. 
4392. SecTionaL Can, Francis Daniel Brodhead, Boston, Suffolk, Massa- 
chusetts, U.S.—21st December, 1874. 
4421. Biack for Paintine or Printina, David Clovis Knab, Saint Denis, 


Seine, France. 

4430. Neep.es for surgical purposes, David Oppenheimer, Watling-strect, 
London. --A communication from H. M. Jenkins.. 23rd December, 1874. 

4468. VENTILATING Houses, &c., Thomas John Hogg, Fleming-road, 
Kennington Park, Surrey.—30th December, 1874. 

28. Spuvnine Corton, Alexander Melville Clark, Chancery-lane, London. 
—A comm from Eugtne Paul Emile Portait, and Charles 
Philippe Weber.—2nd January, 1875. 

66. Gas, Joshua Kidd, Martin’s-lane, London.--Partly a communication 
from Levi Arnold.—7th January, 1875. 

84. Atracnina Door or other Kyops to Spinpies, Phineas Edward 
oo Birmingham.—9th January, 1875. 

99. Hyprostatic Moror, ‘Alexander Melville Clark, Chancery-lane, 
London.—A communication from Paul Bentemps.—11th January, 1875. 

216. Boots and Sxoes, Francesco Dominique Ni Rue Gaillon, Paris.— 
20th January, 1875. 

241. Stanp for Hotpine Cuarts, &c., Edward Wyburd Furrell, Laurence 





Pountney-hill, London.—A communication from James Brown.—2lst 
January, 1875. 





256. Steet, Alexander Melville Clark, Chancery-lane, London.—A com- 
munication from Jean Eyquem.—22ad January, 1875. 

421. CLippinc Horses and other animals, Patrick Adie, Pall-mall, London, 
—4th February, 1875. 

466. MecuanicaL Stoxinec Apparatus, James Smith, Thornlicbank, N.B. 
8th February, 1875. 

551. Overatts, Henry Franklin Woodward, New York, U.S. — 15th 
February, 1875. 

617. Fasrics, Robert Scott, Cromwell-street, Nottingham.—19th February, 
1875. 

810. Giucose, Samuel Henry Johnson, Lea Bank Works, Warton-road, 
Stratford.--4th March, 1875. 

924. Prove ine, @c., Raitway Rouiine Stock, Edward Thomas Hughes, 
Chancery-lane, London. —- A communication from William Frederick 
Heshuysen.—12th March, 1875. 

941. PuLverisine or Repucine Frocks, &c., Benjamin Rhodes, Thomas 
Brown Rhodes, and Joseph Roberts Stoney, Armley, near Leec 

944. FoLpinc Brackets, Samuel Madden, Blenheim House, Heston.— 
13th March, 1875. 

906. Steam Traps, Julius Allmann, Manchester.—18th March, 1875. 

1026. Rotter Skates, Richard Patrick Burke Taaffe, Old Steine, 
Brighton. —A communication from George Pettitt.—lvth March, 1875. 
1041. Cuarcinc Borries, &c., James Waugh, Glasgow, N.B. — 22nd 

March, 1875. 

1053. Fitters, Henry Rawlings, Stamford-street, Lambeth, Surrey.—23rd 
March, 187 

1076. Dressinc Four, John Thornton, Worksop.—24th March, 1875. 

1086. Rotary Steam EnGis&s, George Haseltine, Southampton-buildings, 
London.— A communication from William Van Vieck Lidgerwood. 

1005. Hearses and Biers, Samuel Hatchard, jun., Crawford-street, 
Bryanstone-square, London, and Frecerick Talbot, jun., the Retreat, 
Haverstock-hill, Lundon. 

1097. Comas, David Copland, Edinburgh, N.B.—A communication from 
Benjamin Foster Britton. 

1103. Corree PuLpinc Macutyes, William Van Vleck Lidgerwood, South- 
ampton-buildings, London.—25th March, 187. 

1111. PrReParine Corros, &c., Edward Buckley, Stalybridge. 

1118. Waees, Samuel Skewis, Norfolk-place, Northbrook-strect, Dudley- 
road, Birmingham, and Richard Henry Ryland, Monument-lane, Bir- 
mingham.—27th March, 1875 

1132. Recisterinc Games, John Lea, Peel-street, Princes Park, Liver- 
pool.— 20th March, 1875. 

1140. Curtina Coat, &c., William Foulis, Glasgow, N.B.—30th March, 
1875. 

1169. Gatvanic Batreries, Alfred Bennett, Lorrimore-road, Surrey.— 
3lst March, 1875. 

1179. Screw Jacks, Walter MacLellan, Glasgow, N.B.—A communication 
from Edward Goodman Sheward.-—l«t April, 1875. 

1199. PaTTerN Cuatns for Looms, Martin Benson, Seuthampton-buildings, 
London. —A communication from Joseph Frank Wicks 

1200. RatLway SicNaciinc, Joseph Thompson Glossop, Sheffield. —2ed 
April, 1875. 

1213. Rearinc and Mowinc Macutnes, William Atkinson Fell, Bridge 
Ironworks, Windermere 

1221. Rau.way Brakes, William Henry Clapp, Austinfriars, London.- 

» 












1as Joseph Cartwright, Warrington. —6th April, 1875. 

es, &c., Frederick Niblett, Hammersmith, —7th Apri/, 1875. 

1273. Suction Cowts for VENTILATING TuBEs, &c., Walter Charles Church, 
Victoria-cham bers, Victoria-street, Westminster.—sth April, 1875. 

1317. Cutting Matcn Spits, &c., George Haseltine, Southampton- 
buildings, London.—A communication from M‘Clintock Young.—1l0th 
April, 1875. 

All pemens having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such applications 
at ym office of the Commissioners of Patents within twenty-one days of 
its date. 


List of Specifications published during the week ending 
17th April, 1875. 

2028, 1s. 6d.; 2950, 29. 4d; 2958, Is; 2974, Sd.; 3012, Is. 4d ; 3025, 84.5 
8031, 1s. 4d.; 3053, 8d.; 3061, 8d.; 3062, 2s. 6d.; 3064, 38.; 3073, 10d.; 3074, 
10d.; 3076, 4d.; 3077, 6.; 3078, 4d.; 3079, 6d.; 3080, Is. 4d.; 3081, 8d. 
¥0*5, 4d.; 3087, 4d.; 3088, Sd.: 3089, 4d.; 3001, 8d.; 3002, 4d; 3093, 8d.; 
8095, 2s. 2d.; 5096, 1s. Gd; 3098, Is, 4d.; 309%, 41.; 3100, 10d.; SIV 1, 8d; 
3102, 1s. 4d.; 3103, 1s. 4d.; 3104, 4d.; 3106, 18. Sd.; 3107, 10d.; 3108, 4d.; 
3109, 4d.; 3110, 8d; 3111, 44.; 3112, 10d.; 3112, 10d.; 3114, 64., 3115, 10d ; 
8118, 4d.; 3119, 4d.; 3120, 4d.; $122, 4d.; 3123, 4d.; $124, 19d.; 3125, 8d.; 
$126, 1s. 6d.; 3127, 4d.; 3128, 64.; 3129, 64.; 3130, 4d.; 3131, 4d.; 3132, 4d.; 
3134, 8d.; 3135, 10d.; 3186, 4d ; 3138, 4d.; 3139, le. 6d.; 3140, 4d.; 3142, 
Is 4d.; 3144, 4d ; 3149, 4d.; 3151, 10d.; 3160, 4d.; 5161, 4u.; 3176, 6d.; 3199, 
10d.; 3242, 4d.; 3354, 8d.; 4283, 8d.; 187, Sd. 











*.* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding ls. must be 
remitted by Post-office Order, ood payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty's Patent-office, South- 
ampton-buildings, Chancery-lane, London. 











3368. Currixc, WorkiNG, on OreRatine upon Stone, Woop, &¢., W. 
H. Thompson, Islington, London.— Dated 2nd October, 1874. 

This invention relates to improvements in machinery for cutting, 
working, or operating upon stone, wood, and other materials, the cutting 
or operating tools being governed in their action upon the various trans- 
verse sectional portions of a moulding or other form of cutting by means 
of a developing form guiding or pattern surface which acts through 
suitable mechanism to guide or determine the position of the cutting or 
other working tools whilst in action. Another part of the invention 
relates to the application of vibrating hammers to act on the tools 
employed for cutting or working stone or other materials. 

3370. SIGNALLING To AND From Drivers, Conpuctors, aND GuaRps, J. 
Kellow, Gresham House, Old Broad-strect, Loadon.—Dated Ind October, 
1s74. 

This invention consists in arrangements for providing communication 
between the station and the train, a lever or other actuating contrivance 
at the former being connected with and working another lever or other 
actuating contrivance on the permanent way, which when worked acts 
upon a gong or other signal properly disposed on the engine or other 
element or part of the train. 

3371. Prore..ine Vessets, 1. W. Cook, Thuvloe-aquare, London. — Dated 
2nd October, 1874 

The inventor makes the front of the body of the largest diameter, and 
the whole of the hudy tapering from the front toa point aft. The whole 
resistance of the fluid through which the body is passing is thus 
localised, and is exerted perpendicularly to the base. A fan wheel or 
other device — to the body of the vessel may thus be made to work 
just as if the body were fixed, and the fluid were in motion. 

3885. Porato-piccina Macuines, C. J. Christie, Tranent.—Dated 3rd 
October, 1874. 

The features of novelty which constitute this invention consist, First, 
in construeting potato-digging machines in such a manner as to admit 
of two drills or rows of tubers to be raised simultaneously ; Secondly, in 
attaching riddles to potato-digging machines ; and, Thirdly, in combining 
the foregoing improvements with reaping machines, so as to enable the 
latter to be used as potato-digging machines, or to fulfil their original 
purpose as required. A more rapid and complete lifting of the crop is 
thus attained and economy effected. 
$3392. Preservinc Woop, A. M. Clark, Chancery-lane.—A communica 

tion Jrom H. N. Rogé, B. Povet, P. H. Baffou, and P. §. EB. Dupré, Paris 
—Dated 3rd October, 1874. 

The invention consists in the use in combination of a salt of lead and a 
reagent capable of producing an insoluble compound of lead by precipita- 
tion, after impregnating the pores of the wood for the purpose of pre- 
serving the same. 

83397. Rock-norinc Macuinery, D. Thomson, Old-street, London. —Dated 
5th October, 1874. 

This invention relates to driving rock drills by connecting the drill 
spindle directly to the engine without intermediate gear, mounting the 
whole on a frame adjustable to any required angle or position, and intro- 
ducing water into the drill spindle either through the hollow shaft of the 
engine or by meansof a sleeve enclosing a perforated portion of the hollow 
spindle. 
$429. ArriviciaL Learner, CLorn, anp Waterrroor Fasrics, W. H. 

Hunstone, Salford, and J. Thorpe, Farnworth.—Dated 7th October, 
1874. 

It consists in the use and _ application of a composition formed ci- 

pally of resin mg which head gums or gum-resins are included) and 

glue or gelatine for the manufacture of imitation leather, cloth, floor 
cloths, cloths used in place of oil cloths, and for waterproof cloth and 
paper for various purposes, 

8480. Breriine Fasrics, Yarns, AND Fisrous Susstaxces, F. Connor, 
Belfast.— Dated 7th October, 1874. 

This invention is applicable to the ordi stamper Rests Ghee, 
and it consists in the stampers of hollow cast iron with a wooden 
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face acting on the fabrics ; also in making the wiper shaft of hollow cast 
iron, and in fixing the wipers thereto, he improved machine is more 
durable and produces more work than the present machines. 


3464. Gas anp orHeR Lamps, S. H. Parkes, Birmingham.—Dated 9th 
October, 1874. 

According to this invention a conical reflector is supported on a gallery, 
the gallery being glazed with a disc or plate of light blue glass. The 
light which is radiated downwards passes directly through this blue 
glass, and that which is radiated upwards and horizontally is reflected 
downwards by the reflector through the blue glass. The whole of the 
light is thereby made to pass through the blue glass, and is corrected of 
its yellow or orange colour. Around the lower part of the reflector is an 
annular vessel or water space in which water is placed. The said water 
keeps the reflector cool, and by its evaporation charges the atmosphere 
of the room with watery vapour. A covering of felt may be placed on the 
reflector, and its lower edge be made to dip into the water space so as to 
keep moist the whole of the covering. 

3481. Sasu Lines, Corps, anp Ropes, G. E. Mewis, Biriningham.—Dated 
10th October, 1874. 

In making sash lines according to this invention, fine wires of iron, 
steel, or copper are twisted into a strand, and three or more strands are 
twisted into a cord. This metallic cord is used as a core or foundation on 
which a fibrous covering is plaited. The line is finished by sizing or by 
covering it with a thin layer of gutta-percha or other waterproofing com- 
position. This sash line has great strength and flexibility. It is small 
in diameter compared with its strength, will readily work over a small 
pulley, and may be tied in a knot like a hempen line. Lines other than 
sash lines and cords and ropes are made in a similar way. 

3530. Boxers anp iy Devices or Lupricatinc Journats, W. EB. Gedge, 
Wellington-street, Strand, Loudon.—A communication from C. T. Pierson, 
Ramapo, New York Dated 14th October, 1874. 

This invention relates more particularly to devices for lubricating the 
axle and for preventing a waste of the lubricating materials, and consists 
in a “scraper” so set within the axle-box as to remove the oil from the 
axle at cach revolution, and thereby prevent its travelling along the axle 
as far as the packing and escaping through it ; in a combination of slotted 
rings and yoke witha spring and wheel carrying arms; in an over- 
flow tube ; and in an adjustable springless packing device, consisting of 
a rigid bar, screw rod, and semicircular packing pieces. 

3606. Sroprinc Ratway Trains, J. Guyot and L. Ralu, Paris.—Dated 
20th October, 1ST4. 

This invention is based on the employment of threaded nuts, which are 
capable of being moved horizontally, and into which at the required 
moment serews engage. These screws are fixed on the axles of the 
wheels, and always turn with the axles. When they engage with the 
nuts they become locked therein, and instantly stop the rotation of the 
wheels, and consequently the train, without any prejudicial deterioration 
of the rolling stock or permanent way. To lessen the shock at the time 
of the engagement of the screws in the nut, discs furnished with spring 
rods are placed opposite the nuts and receive the first impulse, thus pre- 
venting too sudden an impact. These springs may also serve te withdraw 
the nuts from the screws after the stoppage of the train. 

















1128. Tevecrarny, R. Coddington, Piccadill.—A communication from M. | 


Gallu, Rochester. —Dated 27th March, 1875. 

The object of this invention is, First, to produce simple apparatus, 
easily adjusted, and not necessitating the use of resistance coils, double 
latteries, or divided currents ; Secondly, to allow intermediate offices to 
be transmitting different messages without interrupting a through mes- 
sage passing in an opposite direction ; Thirdly, to allow messages to lap 
by or overreach each other without conflict ; Fourthly, to allow either 
or both of the messages passing in opposite directions to be dropped at 


any number of or at all the intermediate stations ; Fifthly, to so construct | 


manipulator as to make it available either as transmitter, receiver, or 

repeater ; and Sixthly, to furnish improved devices for transmitting or 

receiving instruments without reference to the particular system of cir- 

cuit, &e. 

1153. Tavie Curtery, A. M. Clark, Chancery-lane.—A communication 
Tron O. W. Tast, New York.—Dated 30th March, 1875. 

This invention consists of a hollow handle fora carving or other table 
knife, or fork, or steel with a tool or implement of convenience for table 
use concealed in it, and so contrived that by opening the handle at one 
end the implement can be readily applied to use. The inventor makes 
handles for cutlery, &c., of a thin sheet metal tube closed at one end and 
stiffened and ornamented by flutes or corrugations arranged spirally 
about the handle for the purpose of forming a screw thread whereby the 
article to be held may be secured. The invention also consists in the com- 
bination with a hollow handle of a sheet metal bolster or end piece re- 
movably connected by screw threads or equivalent device, and in which 
a fork, stecl, cork-screw, or analogous article is secured by solder or analo- 
gous material. 


1182. Bursine Bricks, @. Haseltine, Southampton-buildings, London.— A 
communicationsron B. W. Bingham, Portland, U.S.—Dated 1st April, 
1875. 

This invention has relationto the burning of bricks or other articles 
made of clay, and it consists, First, in the process of consuming the 
gases evolved from the fuel in a more perfect manner than has heretofore 
been accomplished ; and Secondly, in providing the kiln with a furnace 
or furnaces so constructed that the consumption of the gases will be 
effected with the production of a steady equalised temperature. The 
objects of the said invention are further to so construct a kiln that the 
temperature will be completely under the control of the attendants, « 
to provide pipes or flues and other passages through which air is con- 
ducted into the flame spaces, in order to be mixed with the carburetted 
hydrogen and waconsumed gas, 

1199. Parrern Cuatys ror Looms, MM. Benson, Southampton-buildings, 
London. coumunication Jrom J. F. Wicks, Providence.—Dated 2nd 
April, 1875. 

This improvement consists in a harness controlling chain constructed 
in independent longitudinal sections, and mounted upon a chain cylinder 
which is common to all the sections, and which operates them all in like 
manner as if they were united in one chain 
8194. Mera Boxes ror Packinc Sarpines, F. Lebacy, Poland-street.— 

Dated 18th September, W774. 

The object of this invention is to construct a box for containing 
sardines and for such like uses from one piece of shect metal without any 
solder joint being required at the four side angles or corners. 
8372. Rackine Apraratus, C. B.S. Webb, Stratford, Essex.—Dated 3rd 

Octolwv, L874. 

A metal cylinder or “ filler” is introduced into the bunghole of the cask 
to be filled and brought in close contact with the bottom thereof. On 
the top of such metal cylinder or filler is placed a cap with two orifices 
therein, one to admit of the passage of the liquid and another of the in- 
sertion of a wire rod, one end whereof is connected by an eye to a float 
or plunger placed inside the metal cylinder or filler, and to the other end 
whereof is attached a counterbalance weight. As the liquid gradually 
rises within such metal cylinder or filler it forces up the float and de- 
taches it from the wire rod, thus causing the counterbalance weight at 
the other end thereof to gradually drop, which by so doing turns off a 
tap or cock with which it is connected, and thus shuts off the supply 
when the cask is full. By this means a cask may be filled at a single 
operation ; means are also described of filling several casks at the same 
time. 


3373. Stream Enaines, S. G. Browne, Kilburn.—Dated 3rd October, 1874. 

This invention relates to improved arrangements of steam passages 
whereby a rapid movement of the steam valves is secured, and a recipro- 
cating action of steam and exhaust obtained in the cylinder of the en- 
gine. Also toan improved cut-off actuated by direct action of steam 
from the cylinder, 

3374 Canpcesticks, G. S. Fleming, Oxford-street.—Dated 3rd October, 1874. 

The upper part of the candlestick is formed by a candle holder composed 
of a plate or dise with upright pins for enclosing a space in which the 
end of the candle is held. The space is capable of being opened out to 
receive the end of the candle by moving one or more of the pins, which 
is or are returned by the reaction of a spring so as to close in again and 
yrasp the candle as required. The said plate or disc has a tube fitted to 
it which fits on to an inner tube at the top of the candlestick which serves 
asamatch box. The candle holder may be adapted to fit existing candle- 
sticks by having a plug substituted for the tube fixed to the plate or 
disc. 

3375. Meratti Cases ror Provisions, 7. Grigin, Bayonne, France. 
Dated 3rd October, 1874. 

This consists in employing a wire within the case or its lid so arranged 
as that by a pull the case can be opened, thus enabling the contents to be 
got at with much greater facility than heretafore. 

3376. Motive Power Apparatus, W. EB. Gedge, Wellington-street, Strand. 
-A communication Jrom Messrs. Redon and Company, Paris.— Dated 
8rd October, 1874. 

This invention relates toa combination of springs and wheel work 
turning a pulley, which, connected with a sewing machine of any kind, 
drives it without the aid of the machinist, who can, however, lessen the 
speed or stop the machine by pressing on a treadle and bringing friction on 
to the axle of the driving pulley. 

8878. Srowrse Carrie AND Horses on Boarp Surp, A. H. Beavan, 
Leadenhall-atreet.—Dated 8rd October, 874, 

Pens are fitted on the lower deck, main deck, and upper deck ; the 
latter are protectedfrom weather by bulwarks carried up to form sheltered 
sides. The construction of the pens is described. The deck upon which 
the beasts stand is covered with bands of india-rubber or such like. An 
iron box on wheels is used for conveying the cattle into place, 


































3379. Lamps or Lanterns, EB. Parkman, Madison U.S.—A communi- 
cation from J. R. Forbes, New Orleans.- Dated 3rd October, 1874. 

The invention consists in the peculiar formation of a lamp glass or 
chimney whereby it is rendered applicable to ordinary street lampposts 
and to other purposes. 

3380. EmsBroIpERY ATTACHMENTS APPLICABLE TO SEWING MACHINES, H. 
EB. Newton, Chancery-lane, London. ---Dated 3rd October, 1874. 

This invention relates to embroidery attachments for sewing machines, 
which attachments operate to lay an embroidery thread upon the upper 
surface of the fabric, the same being secured by an independent sewing 
thread. For this purpose two needles and a shuttle or their equivalents 
are employed. 

8361. Communicatinc tn RatLway Trarns, C. Goldstone, Southampton, 
J. Radcliffe, Retford, and M. Gray, Blackheath.—Dated 3rd October, 1874. 

The object of this invention is so to provide in an efficient and inex- 
pensive manner for the transmission of signals by electric currents to 
either end of a train or to both ends simultaneously. To attain this re- 
sult they fit, say, tothe roof or upper part of each carriage of the train a 
rope containing as a core two insulated copper wires. 

3383. Fastenincs ror Dress AND JEWELLERY, F. X. F. Heilborn, Birming- 
hau.—Dated 3rd October, 1874. 

This invention consists in fastening and unfastening solitaires or sleeve 
links composed of two detachable studs or discs in the following manner : 
—On the front part of the solitaire is a stem having a cross bar at its end, 
and on the back part of the solitaire isa socket into which the stem and 
its cross bar can slide. Two slots are situated at the bottom of the socket 
and in opposite sides thereof. When the stem of the front part is pushed 
home in the socket the ends of its cross bar are brought opposite the 
slots in the socket, and by a twisting motion the said cross bar is made 
to enter the slots and fasten the two parts of the solitaire together. By 
a twisting motion in the contrary direction the two parts are released 
and may be disconnected. Nospringis used in this fastening. 


8884. Manure, F. 4. Bonnefin, Mauritius.—Dated 3rd October, 1874. 

This invention relates to the treatment of human excreta and to the 
production of manure therefrom, and consists of a peculiar process of and 
apparatus for effecting the deodorisation or disinfection of the solid and 
liquid portions together, and of the liquid portions separately, in order to 
fix the salts and gases and render the excreta capable of being employed 
as a manure for agricultural purposes. 

3386. Eartu Borne, C. Wabbel, Salisbury-street, London.—A communica- 
tion from B. Benninghaus, Sterkrad.—Dated 3rd October, 1874. 

The application of a free-falling rope or jumper movement to a novel 
arrangement of mechanism or apparatus composed of a central rod, an 
inner tube or hollow rod, and an outer tube or larger hollow bar. Atthe 
upper part, and in connection with the rope, and sliding on the inner 
tube, is a series of strikers bevelled at their lower ends, which are com- 
bined together in a circle and are caused to fall upon the correspondingly 
inclined or bevelled upper ends or attachments to the upper end of the 
outer hollow or tubular bar, whilst at the lower end thereof the chisel or 
chisel holder is attached by screwing. The inner tube or smaller hollow 
bar is held within the outer tube, and guided by radial ribs and studs, 
and the bottom end of it has an engaging or disengaging apparatus, con- 
sisting of bent levers connected to and worked by the central rod, around 
which and within the smaller tubular bar is a spiral spring, whilst the 
rod at its upper end is terminated by a head piece through which pass 
the forked suspenders or sling supports of the strikers, and they are con- 
nected with and suspended from the rope. Clack valves are introduced 
for the discharge of muddy water through the rising and falling motion 
produced in connection with the step-by-step rotary motion for acting on 
the chisel or boring tool, 

3387. Comprnep ENveELorpr aND PosTAL MemMoranpuM Form, 4. C. 
Baroni, Salisbury-street, London.—Dated 3rd October, 1874. 

So arranging and disposing a sheet—or half sheet—of paper as to form 
an envelope and letter-sheet or memorandum form in one, by arranging 
the paper in three portions. The back of the upper portion may have 
the name and address of the sender printed upon it, and space left for the 
name and address, postage stamp, &c. The middle and bottom [portions 
form the letter space, the bottom portion containing the commencement 
of the letter, whilst the middle portion has written upon it the conclusion 
of the letter. The upper portion is gummed on the top edge, and the 
middle and lower portions are perforated or semi-divided ; and upon the 
two sides or margins of the sheet being folded inward the lower portion 
is folded on to the middle portion, aud the back of the lower portion— 
which then forms the middle portion—is folded on to the upper portion, 
which are then stuck together, the two addresses viz., that of the sender 
and the person to whom it is sent, being now on the exterior, When the 
letter is received and hasto be opened the line of perforations joining 
the middle and lower portions are then slit up with the finger or blade, 
and the two portions of the contents of the letter can then be read in their 
proper order, 

3388. Comuinc Woo. AND oTHER Fisres, B. Priestinanand W. Crook, 
Bradjord.—Dated 3rd October, 1874. 

This invention relates to improvements in machinery for combing, in 
which the slivers of wool or fibre to be operated upon are guided and 
directed to the combs by means of feed boxes, through which it passes 
from thefeed tothe said combs. They hold or retard the slivers by apply- 
ing to the under ends of the lids and boxes irregular surfaces or corruga- 
tions, or the lids and boxes may be formed with such corrugations as to 
operate like nipping jaws. 

3339. Looms ror Weavine, 7. Longworth and F. L. Jones, Blackbura.— 
Dated 3rd October, 1874. 

This invention relates to further improvements upon an invention 
patented on the 25th January, 1875, No. 208, and consists in the use 
of apparatus more especially designed to be used when large pattern or 
jacquard borders are to be woven. 

3390. Tetrcrarmine BY Means or Reriecrep Licut, H. C. 2Mence, 
Brockley.—-Dated 3rd October, 1874. 

This specification describes arranging a mirror in such manner that 
flashes of sun light may be reflected with such ease, quickness, precision, 
and accuracy, both as regards direction and duration, as to afford a ready 
means of communication between stations, however remote— providing 
the rotundity of the earth or other obstacle does not intervene. The ap- 
paratus is specially adapted for use between changing positions, and 
therefore for military purposes in the field. The apparatus permits of the 
use of the Morse alphabet, which as the best code of signals extant is 
usually employed. 

3891. Frepinc Macuinery, C. Jubb and J. Dransjield, Dewsbury.—Dated 
Srd October, 1874. 

A knife of the full width of the sheet, supported in the frame work, 
and brought in contact with the sheet, by means of a crank handle. 
3398. Marine Enarnes, D. Renkin, Greenock.—Dated 5th October, 1874. 

This invention has for its object to render available in a certain class 
of paddle steamer the advantages obtainable with marine engines 
having only two cylinders, but arranged to work under ordinary cir- 
cumstances on what is known as the compound or high and low- 
pressure system; and consists in arranging those cylinders in an im- 
proved manner, and so that when it is required to disconnect the two 
parts.of the paddle shaft, each cylinder can be worked quite independently 
of the other. 

3394. Wearine AppareL, G. Dyson, Bradford.—Dated 5th October, 1874. 

The invention consists in certain improved arrangements of flexible or 
elastic material in parts of the garments. 

83396. AtLoys or Iron, A. Browne, Southampton-buildings, Holborn.—A 
communication from the Foundries and Forges Company, Terre Noive, La 
Voulte and Besseges, France.—Dated 5th October, 1874. 

The features of novelty of this invention consist in means of obviating 
certain objections to the production of consolidated metallic oxides for 
the manufacture of ferro-manganese described in a former patent, dated 
February 2nd, 1874, No. 422. First, by placing in the furnace over the 
layer of coke containing manganese a certain quantity of spiegeleisen. 
Secondly, in replacing the spiegeleisen by pure manganese ores or natural 
ores of iron and manganese, or by mixing them with spiegeleisen. 
Thirdly, by using the slabs or bricks or solid masses described in the 
patent above referred to. Fourthly, in placing in the tuyere of the furnace 
oxides of manganese in powder. 

3398. Surr.yine Arr To MILLsTONEs, J. Higginbottom and EB. Hutchinson, 
Liverpool.—Dated 5th October, 1874. 

The object of this invention is to supply air to millstones in a more 
perfect manner than has hitherto been attained. To the periphery of the 
stationary millstone near the verge adjacent to the face is fixed an 
annular casing kept in tight contact with the millstone. Tothe periphery 
of the revolving millstone near the verge adjacent to the face is fixed an 
annular flanged rim or frame kept in air-tight contact with the millstone. 
This annular flanged rim, which revolves with the millstone, carries 
a number of angular or inclined vanes similar to those of a turbine, such 
vanes being intended for the purpose of drawing a current of air from the 
eye of the millstone, and causing such current to pass between the faces 
of the millstones into the annular casing, and discharging it from thence 
through an orifice in the periphery of the annular casing. To form an 
air-tight connection between the annular casing and the annular revolving 
rim is fixed to the annular casing in air-tight contact the outer part of a 
ring of india-rubber or other flexible material, and to the inner part of 
such flexible ring is fixed a flanged ring, such flanged ring being in air- 
tight contact with the revolving annular flanged rim. By means of this 
invention it is proposed to do away with the millstone casings and covers 
as now in use, and to work the millstones in all cases with the upper 
stone freely exposed to the atmosphere, thus — keep the mill- 
stones cool, and enabling them to do their work a@ more efficient 
uanuer, 














3399. Breecn-LoADING CANNON AND ProvectiLes, H. Gardner, Fleet-street: 
London.—A communication from L. W. Broadwell, Vienna.—Dated 5th 
October, 1874. 

This consists of a ring with annular grooves upon the exterior ; the ring 
is cone-shaped both outside and inside, and fits into a chamber in the rear 
of the bore. The projectile is composed of a shell with another shell 
within it, so that the effects of the bursting charge of the outer shell 
communicate fire to the bursting charge of the inner shell. Both shells 
are grooved to facilitate their breaking into fragments. 


3400. VenriLatiNG Sewers and Buitprnes, £. G. Banner, Billiter-square, 
London.—Dated 5th October, 1874. 

In order to withdraw a continuous current of air from sewers, drains, 
ships, rooms, and other buildings, a shaft or pipe is carried up from the 
sewer, drain, room, or building, and upon the top of the shaft or pipe is 
mounted a revolving cowl carrying a horizontal funnel-shaped tube in 
such manner that the larger end of the funnel shall always be directed 
towards the wind, and a current of air thereby caused continuously to 
issue from its smaller end. The sides of the funnel are surrounded by a 
hollow casing from which a short tube passes downwards and rests upon 
the top of the shaft or pipe leading from the sewer, drain, ship's hold, 
room, or other building. 

3401. Emsromertnc Macuine, A. M. Clark, Chancery-lane, London.— 
A communication Jrom F. Michalet and P. Bourget, Lyons.—Dated 5th 
October, 1874. 

This invention relates to an embroidering machine by which not only 
all kinds of work may be executed in accordance with given patterns, but 
the most complicated designs produced in weaving may be correctly 
followed. The chief feature of the machine consists in the embroidering 
mechanism working with two threads, and operated by two distinct sets 
of gearing, between which the fabric is stretched and adjusted in position 
according to the design. 

3402. Economisinc THE Consumption oF Fuet, FE. Hawken, Tachbrook- 
street, Piinlico.— Dated 6th October, 1874. 

This invention is an improvement, and is based upon an invention for 
which provisional protection, No. 3889, dated November 28th, 1873, was 
granted to the inventor, and consists in introducing within the stove, 
grate, or range, a removable back of such form and construction that 
while much of the space ordinarily occupied by the fuel i. taken up, little 
or no alteration in the appearance of the fire or reduction in the radiating 
surface of the fuel is produced. The ends of this removable back are 
made to fit close to the cheeks of the grate, and the bottom has an indent 
or space to allow of the application of a poker to clear the bottom of th 
grate and to admit air from the back of the fire-bars in such a manner 
that the air so admitted will pass through the fuel and sustain combus- 
tion. The present improvement consists in forming the back, front, side, 
or top of the removable back with a number of holes, slits, slots, or 
openings for the better admission of air to thefuel. The appliances may 
be made of iron, fire-clay, or other suitable substance. 

3403. Coatinc or PLatTina with Copper Borter PLares or Iron, J. 
Unicin, Shepield.—Dated 6th October, 1874. 

The novelty of this invention consists in coating boiler plates with 
copper as a protection against rust. 

3404. Sevr-LicntiInc AND Extincuisuinc Apparatus, I. Trotter, North 
Shields. —Dated 6th October, 1874 

The main object of this invention is to insure the lighting and extin- 
guishing of all the public gas lamps simultaneously ; to which end a 
spring attached to the cock of the burner is kept in resilition until the 
sand from a reservoir above has run into a receiver balanced on the arm 
of a lever, the other arm being graduated and having a shifting balance 
weight to regulate the time when the lever shall be overbalanced by the 
weight of the sand in the receiver; the turning of the fulcrum sets the 
spring at liberty, thereby turning on the gas. Similar means are employed 
to extinguish the light. When the cock is turned on it sets at liberty 
another spring, which carries with it two matches fixed to the end, 
striking them smartly along a roughened surface, so adapted as to yield 
slightly to the pressure of the matches. The matches having become 
ignited are, by means of a guide, brought in close proximity to the 
burner. 

3405. Steve Tap, R. Ainsworth, Blacklurn.—Dated 6th October, 1874. 

This tap sieves the fluid passing through it, and the sieve portion is 
always accessible for cleaning. The plug is made with one or more sieves 
across the sage and is open at the top, the bottom, or both, to allow 
of the sieves being taken out for cleaning, or the body of the tap is made 
with one or more openings to which the sieve portion of the plug may be 
turned for cleaning. The plug is so made that when the sieve portion is 
being cleaned the passage of the fluid is —— or itis made with an 
extra way through which the fluid may pass during such cleaning. 

83406. SeLr-actiING MILL ror Grinpinc, W. E. Gedge, Wellington-street, 
Strand.—A communication from Messrs. Redon and Co., Paris.—Dated 
6th October, 1874. 

In this mill the driving power is obtained by the action of a weight 
unwinding a cord froma cylinder, which it thus rotates, this rotation 
being communicated by wheels, eccentrics, and levers to the cone 
turning within the receiver, and by which the coffee or other substance is 
ground, 

3407. Muttip_yinc THE Forces or Motive Power Encines, W. &. 
Gedge, Wellington-square, Strand.—A communication from G@. Jacob, 
Paris.—Datea 6th October, 1874. 

This invention consists in a machine serving to accumulate and 
increase the original forces of a motive power engine of any kind. The 
power upon the fly-wheel is increased by substituting the action of a 
screw in lieu of direct traction upon its connecting rod, the speed thus 
lost being regained by a combination of toothed gearing operating upon 
the fly, so that a power is developed in this machine exceeding the 
original powcr of the motive power engine with which it is connected. 


8049. Loorep Fasrics, W. Cotton, Loughbovough.—Dated 6th October, 
1874. 






















The object of part of the invention is to simplify the manufacture of 
certain articles of looped fabric produced by mechancial means, such as 
“pants,” requiring peculiar fashioning. In carrying out the improve- 
ments additional taking-over bits, also changeable stop pieces, are em- 
ployed, so that the distance of traverse of the respective thread carriers 
may be varied during the progress of the work. In the production of 
pants one thread carrier will for a time lay its thread for a width or half 
pant ina direction towards the hip, at which part another thread carrier 
will come into operation, and the two thread carriers, with the requisite 
taking-over bits, will then produce the respective side pieces, fashioning 
as they proceed to the “‘ band,” when by reversing, hanging, or additional 
needle bar, the fabric is now continued from the first row of loops laid, 
but in a direction for the half seat and leg, with one thread carrier to 
each such part, fashioning as proceeding, and at or near the calf the 
extent of traverse of the thread carrier is reduced and an extra thread 
carrier is again brought into operation, thereby producing two narrew 
breadths for a short distance, when one portion is knocked off from its 
needles and its last row of loops brought round to the opposite side of the 
other portion, and the one thread layer operates to lay its thread for the 
formation of the remainder across these two portions as one. By these 
means are obtained split hips and twisted ankles, with the parts 
fashioned by mechanical means. Although only one thread carrier is 
referred to as performing each respective operation, others may be used, 
as when producing striping or other effects. The stops for regulating the 
distance of traverse of the respective thread carrier barsare provided with 
tubes to receive with a tendency to hold these bars from rebounding 
when working at high speeds. These tubes may be applied to the bars, 
and holes are formed in them for the escape of the contained air. 

3410. Printers’ Type Cases, W. Shaw, Strand.—Dated 6th October, 
1874. 
















The box partitions or sides are made short and arranged to be swung 
into a slanting direction, and to shift to varying widths as required ; 
bottoms of boxes are concave. The case takes to pieces, and its different 
sections are made different in appearance. 


8411. VaLances AND Drareries, W. H. Fry, T. J. Fry, and T. Fry, jun., 
Dublin.—Dated 6th October, 1874. 

Thisinvention consists of manufacturing in any woven material in two 
or more colours valances and draperies, the outline of which may or may 
not be woven in the material. 

8412. Currinc anv Parine O11 AND OTHER Cakes, J. Cowley, Hull.— 
Dated 6th October, 1874. 

This invention consists of a machine for paring and trimming oil cakes 
to render them more sightly and to supersede trimming by hand. 

3413. Compinep Dry Eartu Cioset, Cinver Steve, Ruppish SCREEN, 
Dust Bry, anp Box, FoR THE STORAGE or Dry Eartu, G. Green, 
Ipswich.—Dated 6th October, 1874. 

The object of this invention is to construct in a simple and cheap 
manner a combined dry earth closet, cinder sieve, rubbish screen, 
dust bin, and dry earth box, which may be portable or fixed as may be 
desired. 
$414. Avromatic Fire AnD Burciar Atarms, F. H. W. Higgins, Cornhill, 

—Dated 6th October, 1874. 

According to this provisional specification one line circuit connects a 
number of buildings ie protection ; a constant flow of electricity 
is maintained in the circyit. In each building is a clockwork instrument, 
the running train of which can be liberated by an electric current, an 
when liberated it produces a series of breaks in the line current, which 
can, by suitable means, be observed at any point in the line circuit. 
The instruments in the various buildings are usually shunted, but 
the entrance of a burglar or the heat of a fire acting on suitable mechan- 
ism severs the shunt; the clockwork is then liberated and the alarm ig 





given. 
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8415. Lap WevpeD [Ron anv OTHER Tubes, G. H. M. Muntz, Handsworth. 
—Dated 6th October, 1874. 

The specification describes introducing a strip of iron at a welding heat 
through a guide, and between a pair of rollers, suitably formed to deliver 
the — with a chamfer or bevel on one or both edges; the strip as it 
passes from these rollers enters another guide, by which it is bent over 
until the edges overlap one another, and then passes between a pair of 
welding rollers. If askelp only is to be formed, the iron is only heated 
sufficiently for the operation of skelping to be properly perform 
$416. Sream Borters, J. Wilson, Leeds. —Dated 6th October, 1874. 

This invention relates to improvements in steam boilers, having for 
its object the use and employment of water way tubes, connected with 
pendant water spaces or vessels, constructed and arranged as to afford 
increased heating surface and ready access for cleaning the said tubes. 
3417. Savino or NITRATE IN THE MANUFACTURE OF SULPHURIC AcID, 7. 

Scott, Cork.—Dated 6th October, 1874. 

A series of tanks are arranged to receive the gases, sulphurous and 
nitrous, from furnaces, the gases passing through tubes, some containing 
flints and others coke to separate one gas from the other after the acid 
has been condensed in the tanks. 

3418. Prerarinc Yarns, J. Hutchinson, Glasgow.—Dated 6th October, 
1874. 


The features of novelty which constitute this invention are, First, the 
conical cup or segment for imparting a constant drag on the yarn. 
Secondly, the connecting of the conical cup or segment to or providing it 
with a vessel containing a dressing or finishing liquid. Thirdly, dressing 
or finishing the yarn by friction against the inner side of the conical cup 
or segment. 

3419. Consuminc Gaseous Propucts or Combustion, J. Stirling aad 7. 
Peacock, Coatbridge. —Dated 6th October, 1874. 

The feature of novelty which constitutes this invention is the arrange- 
ment of apparatus whereby the consuming of the gases or smoke is 
effected. 





3420. Evecrric Batrery, A. M. Clark, Chancery-lane.—A communication | 


Srom J. C. Clamond ant L. A. Gaiffe, Paris. —Dated 6th October, 1374 

The invention relates toa new kind of electric battery, termed a sesqui- 
oxide of iron battery, and consists in the employment of sesquioxide of 
iron, and more particularly of hydrated sesquioxide or iron, prepared as 
a depolarising body (that is to say, capable of absorbing nascent hydrogen) 
in liquid batteries, in combination with zinc and a solution of an am- 
moniacal salt. 

3421. Suirts, A. R. Holland, Peckham Rye.—Dated 6th October, 1874. 

The invention consists in leaving the bottom of the front unsewn to 
the body of the garment in shirts that open at the front, so that when the 
overlapping edge becomes soiled, the other edge may be made to overlap 
and exposed to view ; also in improved reversible wristbands attached to 
the sleeves, whereby greater convenience is obtained. 

3422. EarrHenware Borties, 7. Murray, Portobello, and S. Crighton, 
Manchester.—Dated 7th October, 1874. 

The inventors employ a rising and falling and swivelling rod to work 
eg the clay against a fixed template and lubricate the clay with jets 
of water. The speed of throwing wheels is varied self-actingly. The 
articles are placed on a travelling apron which conveys them through a 
heated stove. 

3423. Lusricatinc THe Stipes or STEAM Escrnes, J. Woodcock, Man- 
chester.—Dated 7th October, 1874. 

This invention consists in the employment of a force pump actuated by 
some part of a steam engine or machine to force the lubricant through a 
filter, and to deliver it on to the slides to be lubricated. 


3425. Cooiinc, Rerricgeratinc, anp Ice-makine, J. Siddeley and FP. 
Mackay, Liverpool.—Dated 7th October, 1874. 

This relates mainly, although not exclusively, to the economical pro- 
duction of ice by the ether process ; and consists, First, in utilising waste 
cold in the ether process in the manufacture of ice, by placing between 
the refrigerating vessel and the pump an economising supplementary 
refrigerating vessel with tubes or divisions, the ether vapour passing on 
one side, and the water to be afterwards frozen on the other side of the 
said tubes or divisions. Secondly, in making the economising supple- 
mentary refrigerating vessel with vertical tubes or ways, and conveying 
the ether vapour through the tubes or ways, the water being within the 
casing outside the tubes or ways. Thirdly, in making the economising 
supplementary refrigerating vessels when two or more refrigerating 
vessels are used with horizontal or nearly horizontal tubes or leaves, and 
in passing the ether vapour on its way to the pump outside the tubes or 
leaves and the water inside. Fourthly,in cooling the ether on its way 
from the condenser to the refrigerating vessel by passing it through a 
tube or conductor in contact with the ether vapour on its passage from 
the refrigerating vessel to the pump or pumps. Fifthly, inremoving from 
the ether on its passage from the condenser to the refrigerating vessel any 
oil which may be contained therein. Sixthly, in forming ice on the outer 
surfaces of cells, and bringing two slabs in close proximity, so that the 
water between the two shall be frozen and a thick block formed. 
Seventhly, in making the cells nfovable, so that two thicknesses can be 
conveniently brought close together to form a thick block. 


3426. Currine Fires, M. Mondon, Paris.—Dated 7th October, 1874. 

This invention relates toan improved construction of machine for 
cutting files. The improved machine consists of four principal parts, 
videlicet : First, the hammer operated by cams and the tool holder. 
Secondly, the anvil and the carriage or file carrier. Thirdly, the ratchet 
and click arrangement. Fourthly, the mechanical arrangement for 
conaits the height of the shaft according to the thickness of the files to 

ye cut. 

3427. Hoistinc anp Lowerina Goons, J. Hitchin, Halifax.—Dated 7th 
October, 1874. 

This invention consists in constructing the “ram” of hydraulic lifts 
- such a manner that the same will slide telescopically to the desired 

eight. 

3428. Supriyinc Water To Steam Boiters, @. Haseltine, Southampton- 
buildings, London.—A communication from P. Woods, Melbourne, 
Victoria.—Dated 7th October, 1874. 

The said invention consists of an improved method of supplying water 
to steam boilers by a simple and convenient mechanical arrangement. 
In a position near the top of the boiler a chamber is placed as strongly 
built as the boiler itself, into which the water to be used is conducted. 
When about three-fourths filled the connection between it andthe supply 
must be cut off. This chamber is connected to the boiler by two pipes, 
one proceeding from the top of the boiler to the top of the water chamber, 
and the other proceeding from the bottom of the said chamber to the 
body of the boiler, each pipe having a cock. 

3431. Tannine, J. H. Johnson, Lincoln’s-inn-flelds.—A communication from 
A. de Méritens, Paris.—Dated 7th October, 1874. 

This invention relates toa peculiar process of tanning hides or skins 
for the purpose of converting the same into leather, and consists in the 
application of electricity to the tanning solutions, and in the employment 
of a special arrangement and construction of apparatus in connection 
therewith, whereby the absorption by such hides or skins of the tannin 
is effected more rapidly than heretofore. 

3432. Propucinc STEREOTYPE AND ELECTROTYPE PLATES OR BLocks, T. 
8. Johnston, Edinburagh.—Dated 7th October, 1874. 

The feature of novelty which constitutes this invention consists in 
producing stereotype and electrotype plates or blocks from lithographic 
stones for letter-press printing and similar purposes by the aid of resin, 
nitric, or other suitable acids. 

3483. Inpia-RupBer Mats, I. B. Harris, Edinburgh.—Dated 7th October, 
1874 





This invention consists in forming a series of closely set conical or other 
shaped projections rising from a sheet of rubber forming the ground- 
work of the mat, and made in a piece with, and thereby holding these 
projections. 

3434. Lerrer-press Printina Macuinery, W. EB. Newton, Chancery-lane, 
London.—A communication from R. M. Hoe, New York.—Dated 7th 
October, 1874. 

The First part of this invention of improvements in letter-press printing 
machinery relates to machinery for printing from cylindrical pea me on 

i. 


3438. Srancuions ror Raitway Trucks anp Roap Veuicies, S. Chap- 
man, Stratford New Town.—Dated 7th October, 1874. 

The f ature of novelty of this invention consists in constructing and 
adapting to railway trucks and road vehicles stanchions constructed of 
bars of iron or other suitable material having a slot cut in them, through 
which passes a pin or bolt attached to the sides or ends of the said trucks 
or vehicles. The stanchions are held in a vertical position by having one 
of their ends resting in sockets provided for that purpose. When not re- 
quired these stanchions are freed from the sockets aforesuid and turned 

own and held in a horizontal position by means of brackets fixed to the 
sides or ends of the trucks or vehicles. 
3439, Batt-vatves, J. A. Huggett, Clapham.—Dated 7th October, 1874. 

In the ball-valve described in this provisional specification a cupped 
leather isemployed. The water is delivered through slits in the side of 
atube within which is the cupped leather, and the leather can be made to 
cover the slits for the purpose of stopping the flow. 

3441. OpeNtNG anv CLEANING Corton, G. aad E. Ashicorth, Manchester.— 
Dated 8th October, 1874. 

The inventors employ cards made from rolled and flattened wire to 
cover the cylinders of cotton openers and scutchers 
3442. DoveLe-BaRRELLED Sportinc BReecH-LOADING FiRE-ARMs, G. 

Jeffries, Norwich.— Dated 8th October, 1874. 

This consists in fixing or furming on the breech end of double sporting 
barrels what is commonly known in the trade asa lump on each barrel 
for attaching the barrels to the action, instead of one lump fixed in the 
central line between barrels as heretofore. thus forming a double double- 
bolt snap action. 

3444. Tyre any TransrerrinG Apparatus, W. R. Holyoake, Marylebone- 
voad, London.— Dated 8th October, 1874. 

Elastic or yielding type or transferring apparatus. 

3445. Brake Apparatus ror Rattway Carriaces, A. Walker, Campell- 
road, Bow.— Dated Sth October, 1874. 

The object of the invention is to facilitate the ready and quick stoppage 
of a train in motion when required. The brake blocks are arranged in 
pairs, to operate simultaneously on opposite sides or surfaces of each of 
the bearing wheels, and they are each suspended at their upper parts by 
pivots from the framing of the carriage in the rear of the acting surface 
of the brake, so that they may have a tendency to fall away from, and 
thus free the wheels to which they are applied. Each pair of these 
brakes is brought into operation by a chain attached to the lower part of 
one of them, being passed round a pulley on the lower end of the other 
of such pair, and thence connected to arod, which, when drawn upon in 
one direction, will have the effect of causing such pair of blocks to clip 
the bearing wheel, to prevent its further rotation. In order that the rod 
may produce a like effect if drawn upon in the opposite direction, there is 
another chain similarly connected to the same blocks, but to wurk in the 
opposite direction. This connecting rod is, in like manner, connected to 
the blocks‘ of each bearing wheel on that side of the carriage. A like 
arrangement is applied tc each side of each carriage, and the respective 
connecting rods are connected together by chains and hooks, or such like 
means, and the last of the series is connected by chain, or such like 
means, to a windlass in the guard’s van, or it may be operated by small 
oscillating or other engine on the driving engine, or otherwise. By these 
means facility is afforded for the ready and simultaneous stoppage of the 
motion of all the wheels of a train of carriages by a continuous brake 
system. 

3446. ArtiriciaL Foe, 7. FE. Heath, T. Evens, and T. B. Heath, jun, 
tardiff.—Dated 8th October, 1874. 

This invention relates to certain improvements upon an invention for 
which letters patent were granted to them, dated July 13th, 1872, 
No. 2123, and consists—First, in the employment of a combustion cham- 
ber in connection with a furnace for collecting the heated air or gases, 
and passing them into a cylindrical chamber containing the materials to 
be treated. Secondly, in the employment of steam or a blast of air for 
conveying the heated air or gases from the combustion to the cylindrical 
chamber. Thirdly, forcing or drawing the heated air or gases into the 
cylindrical chamber. Fourthly, the arrangement of flues and dampers 
for regulating the heat. Fifthly, the employment of sharp knives fixed 
on a shaft revolving within the said cylindrical chamber for cutting 
through the scale. 

3447. PLovans, Z. T. Williams, Liskeard, Cornwall.—Dated 8th October, 
1874. 

The features of novelty claimed are—First, the revolving and diagonal 
motion of the body around the beam with -the catches to cause it to be 
rigid. Secondly, the method of fixing the beam to the plough, and to the 
stills, and attached to the wheel under the body. Thirdly, the double 
beam from body to end; and, Fourthly, the handle on a fulcrum, to 
cause the diagonal motion of the body. 

3448. Eartuenware Borties, H. Codd, Grove-lane, Camberwell.— Dated 
Sth October, 1874. 

This provisional specification describes improvements on former 
patents relating to the manufacture of bottles for containing aérated 
liquids closed by a globular stopper held by the pressure within. The 
improvements relate to the manufacture of earthenware bottles of this 
description. 

3449. Four-Wueetep Carniaces, J. Dakers, Aberdeen. — Datel Sth 
October, 1874. 

The features of novelty which constitute this invention are the folding 
seat and the folding footboard. 

3450. Hoipine Sacks WHILE BEING FitigEp, A. W. Tooley, Dunstable.— 
Sth October, 1874. 

This invention of improved apparatus for holding sacks while being 
filled with corn or other produce, consists in adapting to ordinary sack 
barrows certain appliances whereby the mouth of the sack may be held 
up to the proper height while being filled. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

On ’Change in Birmingham to-day—Thursday—as in Wolver- 
hampton yesterday, galvanisers week seeking to place orders for singles 
at under makers’ quotations, Here and there they were successful 
in depositing specifications at £11 12s, 6d., but makers would not 
take can lots at the figure; and the bulk of the trade demanded 
£11 15s. as the minimum. There are few galvanising establish- 
ments having a good position in the roofing branch where full time 
is not being worked. The demands on account of Australia and 
the home markets have mostly contributed to this end. Yet the 
general opinion of the proprietors is that Australia is overstocked. 

Best boiler plates keep in pretty good demand in the Manchester 
and certain other home markets; hoops are going to Liverpool for 
exportation, and they are being sent to the packing-case makers 
at home; but the competition is so great, alike in hoops und strips, 
that very little profit results from the transactions. Bars are in 
only little request for any but the best brands, for which merchants 
are compelled to give makers’ terms, and these are £11; but an 
excellent bar is to be had at £10 to £10 10s, Stamping sheets keep 
in request, and fetch from £17 10s, to £19. - : 

It has become known that there are few finished ironworks in 
the district at which furnaces are not standing, and that though in 
some instances whole forges have been laid eff, yet that the orders 
in hand are insufficient to keep the rest of the furnaces at those 
works in full operation. Other concerns of first commercial posi- 
tion, which have the advantage of a large export and home connec- 
tion, are in no better case. If they have not altogether cut off 
separate portions of their works which may be easily detached, 
they have so reduced the number of fuinaces in operation as to 
lessen the total output in quite as large a degree as if they had 

dopted the practice which has been pursued by certain other iron- 





a continuous web of paper, and consists in a novel tion and 
arrangement of the feeding, printing, collecting, and delivering 
mechanism. The Second part of this invention relates toa novel construc- 
tion of fixed guides or deflectors and switches employed in connection 
with the collecting cylinder, to direct or guide the successive sheets of 
paper on to the collecting cylinder, and to remove the collected sheets 
from the cylinder and guide them to the tapes which carry them down in 
front of the fly frame, whereby they will be deposited in parcels of five or 
six as the case may be on a table provided for the purpose. 


8436. Horizontat Driviinc anp PLANinc Macutnes, 7. Campbell, J. W. 
Campbell, and J. Hunter, Leeds.—Dated 7th October, 1874. 
machine is composed of a horizontal bed, at one end of which is a 
vertical standard ca: “< saddle, upon which is mounted a horizontal 
spindle to carry a dril e stan has also an arm projecting from 
it to carry 4 planing tool. Upon the horizontal bed is abe a saddle 
havieg mounted upon it a circular bed, which can revolve. The saddle 
can be moved to or from the planing tool, carrying with it the circular 
bed and the work fixed uponit. The circular bed can at all times be 
driven by a worm gearing into a worm wheel formed around it. 
3437. Banns or Srraps, Wasuers, &., J. G. layram, Hoxton.—Dated 7th 
October, 1874. 
For this purpose, instead of alternating layers of canvas with layers 
of india-rubber, layers of wire gauze or perforated shect metal er hoop 
iron in licu of or in combination with the canvas are employed. 





masters. Nevertheless, it cannot be said that the number of 
puddlers available is much in excess of the requirements of the 
district. Under these circumstances all information relating to 
machine puddling is received with great interest. The news from 
North Staffordshire indicates continued attention to the Danks 
machinery, with the view of still more largely increasing the 
advantages which have been gained from it at the Ravensdale 
Works, where a new steam hammer is being put down, and two 
grooved reversing rolls, of greater power than any before in opera- 
tion at that place, are being turned, in which to roll the slabs 
with more rapidity than heretofore. Without doubt the machine 
puddling question will shortly assume unpleasant urgency. The 
great demand for finished iron, which will ere long spring up 
throughout the whole country, will find the ironmasters both of 
this and of other districts entirely unprepared to meet it ; and this 
because their puddling furnaces are insufficient in number. 








Employers of labour complain that the requirements of the | 


market are barely met, alike as to the pits, the furnaces, the 
forges, and the hardware factories. Notwithstanding the South 
Wales lock-out, the presence of a Welsh collier or furnace-man 


| 


seeking work is the exception, and when work has been offered to 
either the one or the other he has usually curled his lip and 
passed on. 

The ironworkers of this district, with Mr. Kane, the secretary 
of their union, at their head, have met here during the week pre- 
paratory to the meeting of representative men and masters in 
London on the 4th of next month, there to deliberate upon the 
wages scale to come into operation after July 4th next; and they 
have notified as the result of their meeting, which was held in 
private, that they maintain that present minimum wages for 
puddling ought not to be reduced. We should have been 
surprised if any other decision’ had been announced at this 
juncture. Such an announcement does not, however, produce any 
change in our views as to the probable outcome of the negotiations 
yet to be held. Mr. Kane is, I know, anxious that upon the occa- 
sion there should be no independent action by the men in the 
South and the North respectively. Their separation at this 
juncture would most certainly increase the difficulties which 
already surround the ironworkers’ union, and which threaten its 
destruction. 

Coalkeepsin great demand for the domestic market in the South of 
England, and the pits at Cannock Chase and Dudley, which supply 
the best house coal, are those which are supplying the require- 
ments of this class of buyers. The colliery owners who send into the 
market.the coal which is used up in the mills and forges are still 
complaining of the little business they are doing. 

Coke is in increasing offer, and inferior kinds are cheaper by 6d. 
a ton this week than they were last. South Yorkshire at its lowest 
was offered to-day at 17s. 6d. a ton, and Derbyshire at 18s. 6¢.; 
whilst best Derbyshire and best South Wales was strong at 22s. 6d. 
Only best is now coming in from the Southern Principality, whence 
also anthracite coal is arriving as usual, for the use chiefly of the 
maltsters. 

The lull of the past few days in the failure breeze, which 
threatened to swell into a storm, occasioned a little better feeling 
on "Change to-day than last Thursday. By two of the London 
suspensions, one ironmaking firm in North Staffordshire has been 
hit to the extent of £5000, but the loss can be well borne; the 
highest figure in any one case in Birmingham and South Stafford- 
shire stands at £2000. 

The industries of Birmingham and the neighbourhood are quiet. 
Though foreign indents are neither numerous nor large in indi- 
vidual cases, yet the home trade keeps healthy. The brass foundry 
branches are steady, tin-plate wares are in satisfactory demand, 
the lock business retains most of its late activity; but because of 
foreign competition, the orders forthcoming for currycombs are 
very small. Rifles and cartridges are extensively inquired after, 
and both the National Arms Company and the Small Arms Com- 
pany are in receipt of very heavy contracts for their manufacture. 

A new pattern book has been issued by Messrs. Malory, Wheeler, 
and Co., of Newhaven, Connecticut, and forwarded to their 
English amongst other customers. This firm ranks among the 
leading lock-making houses in the States, and its book is exclu- 
sively devoted to the illustration of those articles. It is a marvel 
of bibliographic art, and will bear comparison with some of the 
chef @euvres of Baskerville. The drawings are full size, and are 
tinted with the greatest care and exactness, the distinction, for 
instance, between briss, and copper, and gun-metal, being most 
plainly indicated. Epch copy cost £6, und the outlay upon the 
issue was £6000. Most of the locks represented are of malleable 
cast iron, with brass, copper, or gun-metal bolts and mountings. 
The keys were shown to be jointed in the shank, so as to fold up 
when it is out of use. 


NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


A VERY flat tone continues in the iron trade of this district, and 
consumers seem determined to hold off buying except for their 
most pressing requirements. There was an average attendance at 
the Manchester weekly meeting on Tuesday, but no transactions of 
importance were reported, Lancashire makes of pig iron do not 
show much alteration, makers’ quotations for delivery in the 
Manchester district being still about 72s. 6d. per ton forfoundry, and 
about 67s. 6d. per ton for forge. There figures, however, are little 
more than nominal, as there is no buying of any consequence, but as 
makers are still tolerably well employed on engagements entered 
into at the commencement of the year, there is not much dis- 
position at present to make reductions for the purpose of pushing 
sales. Middlesbrough iron in this market has been a trifle easier, 
and in some quarters there has been a disposition to push sales, but 
beyond a concession of about 6d. per ton, makers have generally 
been pretty steady in adhering to late rates, preferring apparently 
to wait the chance of arise in values when the spring shipping 
orders come forward, rather than sell freely at the prices which 
consumers seem at present disposed to give. 

The average list prices for Middlesbrough iron delivered in the 
Manchester district are about 67s, 3d. to 67s. 9d. for foundry, and 
about 64s, 9d. for forge descriptions for prompt delivery, with 
about 1s. per ton for delivery over the next few months, In 
manufactured iron there has not been much change; very little 
business has been doing, but prices remain about the same as last 
week. Ordinary bars delivered are worth about £8 12s, 6d. to 
£8 15s., hoops about £10, and sheets about £12 5s. per ton. 

The local furnaces continue fairly employed on old orders, and 
some of the buyers are reported to be tolerably busy, but generally 
the finished iron works are not running full time, and amongst 
founders, with the exception of builders’ castings, for which there 
is a fair demand, trade is very quiet. 

During the past week, owing, no doubt, in great measure to the 
warm weather, there has not been quite so much activity in the 
coal trade of the district, and there is a weaker tone in prices. 
Although nominally list rates are generally unaltered, it is only in 
small sales that coalowners, as a rule, are able to adhere to 
them. The best qualities of coal are fairly steady, but all poor 
classes of fuel exinbit a decided downward tendency. Amongst 
consumers there is a good deal of pressure for reductions, and 
it is not improbable that the end of this month may see 
some downward movement. In the Ashton, Oldham, and Denton 
districts, reductions of 10d. to 1s, Sd. per ton have already been 
made at most of the collieries, but as yet there has been no definite 
alteration of the list rates in any of the coal-producing districts of 
Lancashire. Trade, however, is quieter generally, and there is a 
giving way in large sales. The shipping trade continues very dull, 
and coal is offering freely in the Liverpool market at reduced rates. 
Fair steam coal is now quoted at 12s. 3d. to 12s. 9d. per ton de- 
livered alongside, and common bunker coal is being sold as low as 
10s. per ton. In the Manchester market there has not been quite 
so much doing in house coal, but, with the exception of the inferior 
classes, prices are maintained. Furnace coal of good quality is also 
in firm demand at late rates, but burgy and slack are dull and 
plentiful in the market. 

The gas coal trade is still in the dull season, but there are a 
good many inquiries for contracts, Consumers are looking for 
reductions, and there is little doubt that orders can be placed on 
easier terms than last year, although the concessions obtainable 
are not to any very material extent. 

A falling otf in the demand for coke is reported in some quarters, 
but generally a fair business appears to be doing. 

The colliery proprietors in the Oldham, Ashton, and Denton 
districts, have accompanied their reductions in prices by a reduction 
in wages, which by the compounding system agreed to by the men 
will amount to about 10 per cent. The movement has not at 
present extended to any other districts, but the state of the 
Lancashire coal trade points to some such step being taken before 
long. There is, however, an indisposition amongst coalowners to 
make a move in the matter until the difficulty in South Wales is at 
an end, and the absence of any heavy stocks is also an obstacle in 
the way of taking a step which might be met by a strike, 
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THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

Ir does not seem as if it were "gem by any ordinary means to 
reanimate the iron trade in the sense in which it has been 
animated for several years prior to 1875. For the last three months 
there has been a duil uniformity of prices, leaving only fractional 
profits at the best, and in not a few cases incurring absolute losses 
of greater or less extent. It certainly was expected, with good 
reason, that if the strike and lock-out of miners and ironworkers 
in South Wales were of protracted duration, a large influx of orders, 
unable to be ted in the principality, would come to the North 
of England, but there has not ae been any appreciable change for 
the better in this locality, while there is an unmistakeable disposi- 
tion towards lower rates. How long this tendency may continue 
it is, of course, impossible to predict, but manufacturers draw hope 
from the fact that the bears are utterly powerless, in spite of their 
utmost machinations, to exercise any considerable or rapid in- 
fluence in the way of reducing current rates, and it is regarded by 
not a few as an augury for the better that the value of pig iron is 
so stationary. 

Our chief consumers for pig iron at the present timeare Germany, 
Scotland, Belgium and Holland. Belgium cannot very materially 
add to her own resources for the production of pig iron, on account 
of the scarcity and poverty of her supplies of ironstone, but she can 
extend her operations in the production of different kinds of 
finished iron, and she is now fully peting with English 
firms in the markets where finished iron is mostly required, his 
fact has occasioned incr:dulity in some, and in others surprise. 
There need not, however, be any surprise or incredulity 
about the matter, when the facts are known.- So far 
as the cost of freight is concerned, pig iron can be sent from 
Middlesbrough to Belgium as cheaply as it is carried from Middles- 
brough to Wolverhampton. The Belgian ironmaster is generally 
content with smaller profits than the English competitor, while 
the workmen of Belgium have to be content with smaller wages. 
Belgium has hence a double advantage over England, and when to 
this we add that she has long made a spévialité of the manufac- 
tures of certain kinds and sections of finished iron, made in only a 
few works in this country, it is not difficult to understand why she 
is able occasionally to undersell English producers. I cannot, 
however, acknowledge that Belgian competition, nor, indeed, the 
competition of any other district, whether at home or abroad, has 
hitherto inflicted much direct injury on Cleveland. The produce 
of that district in finished iron consists of two great staples—iron 
rails and ship plates—and in neither of these can it be approached 
by either Saliens or any other rival. On the other hand, it is 
very apparent that there should be scope in the Cleveland district 
for carrying on the manufacture of the special kinds and qualities 
of iron peculiar to Belgium, and it may be that only the p ee of 
being undersold and ‘Saiee in the race by Ielgian firms has 
hitherto deterred capitalists from cultivating as fully as they 
might have done the undeveloped resources of Cleveland in this 
direction. 

A few more orders for rails have been received, but they are not 
of much account. The principal rail mills in and about Middles- 
brough are now fully employed, or very nearly so; but at Stockton 
some mills are only running three-quarters time, while at Darling- 
ton = extensive rail mills of the Darlington Iron Company are 
still idle. 

The shipments of Spanish hematite ore into the northern ports 
for the purposes of the iron trade of Cleveland are on the increase, 
and there is every likelihood of a greatly extended trade in this 
direction, provided the troubles in Spain can be got over. The 
Bilboa hematite can be delivered at Middlesbrough at a price 
that will enable the iron manufacturer of Cleveland to compete 
successfully with the hematite iron producers of Cumberland 
and Lancashire, while in the matter of fuel the Cleveland iron- 
master is better off than the others. West coast hematite manu- 
facturers are compelled to use little else than South Durham coke, 
which costs them 8s, to 9s. per ton for freight alone, as against a 
freightage of 1s. 9d. to 2s. to Middlesbrough, so that on this one 
item there is a difference of at least 6s. to 6s, 6d. in favour of 
Cleveland, These and other considerations have led the pig iron 
makers of Cleveland to cultivate to some extent the manufacture 
of Bessemer iron, and their operations in this direction are rapidly 
and successfully extending. 

The dispute between the colliery owners and mechanics of 
Northumberland still continues. Mr. Bunning, the secretary of 
the Northumberland coal trade, writes to the local newspapers, 
stating the whole circumstances of the dispute, and pointing out 
that the mechanies were bound to abide by Mr. Rupert Kettle’s 
recent award, although they declared to the owners that they 
would resist any reduction in their wages. Mr. Bunning states 
that 311 mechanics out of 1100 in the whole county are now at 
work, and the number is increasing daily. The suspension of work 
by the colliery mechanics has necessarily led to a considerable 
derangement at many of the collieries affected. 

On Thursday last the arbitration in reference to the proposed 
reduction of 20 per cent. in the wages of the miners of Durham 
was commenced at Newcastle before the Right Hon. W. E. Forster, 
M.P., and was continued over Friday and Saturday, when it was 
announced that the arbitrators would meet in London on Thursday 
next to consider their award. I shall not now hazard any conjec- 
ture as to the nature of the award, but your readers may draw 
their own conclusions from the fact that in the month of February, 
1875, as compared with the month of August, 1874, there has been 
a decrease of 14°76 per cent. in the cost of manufacturing coal, a 
decrease of 37°23 per cent. in the cost of small coal, and a decrease 
of 15°83 per cent. in the cost of coking coal. In other words, the 
average price of coals of all descriptions in the county of Durham 
in August, 1874, was 10s. 1°87d., and in February of this year it 
has been reduced to 9s. 0°)4d., showing a decrease of 10°6 per cent., 
and this, too, in the face of the great South Wales strike. 

A separate arbitration was accorded to the Coke Drawers’ and 
Labourers’ Association, which, until September of last year, was 
part and parcel of the Durham Miners’ Association. The arbi- 
trators were, however, the same in both cases, and Mr. Forster 
agreed to sit as umpire. The decline in the value of coke was 
shown to be less than in either small or household coal, and at the 
present moment the price of coke in Durham is from 4s. 6d to 5s, 
per ton more than in December, 1871. 

The general conditionof the northern coal trade is not marked 
by any change. Demand is sluggish except for coking coal and 
coke, but the latter article fully maintains its value. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Tue course of business is uneventful and in the main dull. 
Makers are in all cases anxiously on the look out for buyers, and 
are prepared to meet them as far as is possible, but their efforts are 
for the most part futile, seeing that orders are still exceedingly 
scarce and of very light calibre when secured. It is presumed that 
unless fuel and wages can be brought appreciably lower the existing 
state of thin; will be current during the whole of the quarter now 
running, and that, even if wages be declared down at the forth- 
coming conference, no clear benefit will be felt this side the mid- 
summer —_ These remarks have, of course, especial 
reference to the iron trade proper, but they apply with little less 
cogency to many other branches of industry. 

»* reference to the reduction in the price of merchant bars 
alluded to last week, it would appear that the quotations then 


given as those at which that class of iron is being delivered from 
this district into Manchester and Liverpool are approximately 


correct, but that it is scarcely accurate to say that the local houses 
have made a formal reduction of ten panes ree ton. Such was 
stated to have been the case, but it cannot be taken as anything 
like a general drop, Competition is, asa matter of course, cutting 


down prices to the very lowest possible point, and is rendering 
profit in many instances a merely problematical sequence. The 
reductions of wages now enforced will afford a little relief to 
the ironmasters, but the deductions are of such slig ht proportions 
that quotations are not being appreciably aff » and will not, 
in all probability, move in a lower direction at present. 

Several of the ae foundry concerns in the South Yorkshire 
and North Derbyshire districts are doing a tolerably heavy amount 
of business in colliery and machine castings, as well as in - 
sized gas, water, and steam pipes. Staveley is understood to 
executing a large order for 24in. mains on account of the Sheffield 
Water Company, besides other work of a kindred character for 
various similar undertakings in different parts of the kingdom. 

There is not much variation to note in connection with the 
demand for or prices of hematite pig iron, the latter being well 
maintained. Maryport hematite, No. 3, is 99s.; No. 4, 87s.; No. 5, 
mottled and white, 87s.; Bessemer, No. 1, 92s. 6d.; No. 2, 90s.; 
and No. 3, 87s. 6d. per ton; Millom Bessemer, No. 1, is 90s.; 
No. 2, 87s. 6d.; and No. 3, 85s. per ton.; Millom ordinary is firm, 
at 85s. for No. 3; No. 4, 84s.; No. 5, 90s.; mottled, 95s.; and 
white, 90s. per ton, on the usual four months’ terms, or with 
24 off for cash. It may be mentioned, in this connection, that the 
Barrow Hematite Iron and Steel Company's new collieries in 
South Yorkshire are making good progress, one drawing shaft 
having reached a depth of about 300 yards, and the other being 
150 yards down. 

The whole of the topmen employed at the Mark Bretton Colliery 
near Barnsley have gone out on strike in consequence of a 
deduction of 74 per cent. having been made from their wages. By 
their refusal to work, the whole of the miners and other workmen, 
numbering altogether nearly 1000, have been compelled to remain 
idle for the time being. The men employed at the Shirland Colliery, 
Derbyshire, are also on strike against the reduction of 10 per 
cent. from their previous rate of payment, and are said to have 
the support of the Miners’ Association in the struggle. A similar 
state of affairs has supervened at the Newhill Colliery, near Wath, 
the men alleging that more than 10 per cent. has been deducted 
from their wages. 

The 1 for and engineering requisites is tolerably 

well sustained, but for heavy engineering work the inquiry is not 
at present very brisk. 
t a well-attended meeting of the Sheffield Trades Council held 
on Wednesday last, it was unanimously resolved to send a petition 
to the House of Commons against the Patents for Inventions Bill. 
Some of the speakers were of opinion that if the proposed bill 
were passed it would put an entire stop to inventions in this 
country, and the best working men of the kingdom would go else- 
where, taking their inventions with them. The petition embodies 
these and other sentiments in opposition to the proposed enact- 
ment. 

At the recent meeting of the shareholders of the new Sharlston 
Collieries Company, Limited, held in London, a determined but 
unsuccessful effort was made to remove the offices of the company 
from London to the collieries, which are midway between Leeds 
and Sheffield; three new directors were, however, elected, and 
since the meeting both sides have continued to issue circulars ad- 
vocating the removal of the offices, and the contrary. The pre- 
ference shareholders strongly urge that the expenditure be dimi- 
nished. An effort is also being made in the same way to have the 
constitution of the board changed. 
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NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


For several days after the date of my last letter the prices of 
warrants were gradually on the decrease, but now they have im- 
proved a little. Friday’s market opened at 67s. 9d., and with a 
moderate business the ye fell to 67s. 1d. On Monday the 
market took an improved turn, until at the close 68s. 6d. was 
obtained. There was a fair business on Tuesday at a further 
advance, transactions being effected at 69s. 3d. cash and 68s. 9d. 
seventeen days fixed. The market is, however, in a somewhat 
unsettled condition, there being a feeling on the one hand that the 
reductions about to take place in the wages will have a good effect, 
and an impression, on the other, that we have by no means yet 
seen the end of the depression in the trade. 

The same uncertain feeling affects makers’ transactions, the 
result being that in some cases brands have been advanced, whilst 
in others a reduction has been made from the prices of last week. 
The following are the quotations :—Gartsherrie, No. 1, 75s.; No. 3, 
72s.; Coltness, No, 1, 77s.; No. 3, 72s.; Summerlee, No. 1, 
76s.; No. 3, 70s.; Langloan, No. 1, 76s.; No. 3, 70s.; Govan, No. 
1, 70s.; No. 3, 68s. 6d.; Calder, No. 1, 75s.; No. 3, 69s.; Shotts, 
No. 1, 768.; No. 3, 71s.; Carnbroe, No. 1, 72s. 6d.; No. 3, 69s.; 
Monkland, No. 1, 70s.; No. 3, 68s. 6d.; Clyde, No. 1, 70s. 6d.; 
No. 3, 68s.; Glengarnock, No. 1, 73s. 6d.; No. 3, 69s.; Eglinton, 
No. 1, 68s.; No. 3, 66s.; Dalmellington, No. 1, 68s.; No. 3., 66s.; 
Kinneil, No. 1, 70s.; No. 3, 67s.; Carron, No. 1, 70s. 

The shipments last week again compare very favourably with 
those of last year. For the week ending the 17th inst. they 
amounted to 14,853 tons, showing an increase of 4922 as compared 
with those of the corresponding week of 1874. The imports of 
Middlesbrough pigs at Grangemouth for the week were 4600 tons, 
being 3030 more than in the corresponding week of last year. 

Coal exports in the West at present exceed by about 15,000 tons 
per week those of this time last year, but at that time the pro- 
duction was small on account of the miners’ strike, and the prices 
considerably higher than they are just now. The demand is still 
slackening, while the miners, generally speaking, are working as full 
time as they can obtain. Accumulations at the collieries are there- 
fore being augmented, and a small reduction has within the past few 
days been made in the prices. Household sorts can now be 
obtained at 8s. 6d. to 12s.; steam, 9s. 6d. to 12s.; smithy, 14s.; 
Wishaw Main, 8s. to 8s. 6d.; and splint, 8s. 9d. to 10s. Signs of 
improvement are appearing in the trade of the eastern mining 
counties, princip in 1 of aresumption of the shipping 
trade. the various harbours are now well occupied with vessels 
awaiting cargoes, but the home demand is still rather backward. 

A committee of miners’ delegates appointed at a conference held 
in Glasgow last week to communicate with the employers with re- 
gard to the impending reduction of wages, have addressed a letter 
to Mr. David Wallace, chairman of the masters’ association, re- 

nesting that a joint meeting of masters and representatives of 
the men should be held to consider the whole question. Mr. Wal- 
lace has replied that there is in the minds of all those employers 
whom he has seen a conviction that it lies with them severally to 
decide what rates of wages they are able to pay, and that they 
therefore decline to be parties to such a conference as that proposed 
by the delegates. The latter will now be compelled to await posi- 
tively the issue of events. 

The ironworkers, it would seem, are also to have their wages 
curtailed. On Saturday the furnacemen employed at the Clyde 
Ironworks, near Glasgow, received intimation that after the 29th 
inst. their wages will be reduced by 10 per cent. 

The shipwrights employe 1] in the shipbuilding yards of Aberdeen 
left their work about three weeks ago, because they were refused 
an advance of wages. On Tuesday three of the shipbuilders con- 
ceded to the advance asked, and it is believed the others will follow 
suit, 














WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE course of things has become peculiar. Towards the end of 
one week hopes are raised that a few days will see the settlement 
of the long pending dispute, but, when the next arrives, the visions 
fade ‘and the men seem more impracticable than ever. week 








at a ster mass ting it was resolved to call a meeting of 
delegates and leave them to elect three from their number who 





should meet three of the coalowners, and the decision of this com- 
mittee should be final. This meeting of delegates has just been 
held, and I am bound to state that there is now every likelihood 


of the strike another three months. The delegates refused 
to to an unless arbitration was first conceded. Give 
us that, said they, and we will see about coming to terms. Arbi- 


tration is now the cry, coupled with the threat that if this be not 
given they will ag Rey strike for twelve months longer. The 
masters meet this day. 

I was at Cardiff this week, and found qogting in a wretched 
condition, The old briskness about the docks is gone, shippers 
have little to do, and everywhere there is a forced artificial trade, 
buyers trying to eke out demands with trifling cargoes from the 
non-associated collieries, Some few ships were in dock waiting for 
coals, but the trade is gone, and some talk ruefully of the 
future. I was told of one Con buyer who had gone to the north, 
but who could not buy there unless a contract was entered into for 
three years. This if true—and I have no reason to disbelieve it— 
shows that there is an effort making to get Welsh customers away 
from this district. 

Ihave heard of one ominous step, which the country ought to 
know too, that immediately the decision of the meeting was known 
the delegates made arrangements to travel eo the country 
and solicit donations in aid. This shows that the prospects of 
settlement are most remote. 

There is a little more life in the ironworks. At Abernant, near 
Aberdare, a mill was started a few days ago, and this week Mr. 
Fothergill has offered to start a forge and some furnaces if the 
men now stone-breaking will return at a reduction of 15 per cent. 
I shall expect they will do this gladly. The Treforest Works are 
also brisk with some small orders, but nowhere else has there been 
any change. Building at Cardiff is proceeding rapidly, labour 
being very cheap at present, but this is the only hopeful sign to be 
seen. The relief fund started at Aberdare is well secured, no less 
than £5000 having been distributed there last week. But it is 
urged that the distribution is governed by unionists, and that in 
consequence unionists get the lion’s share, and the most destitute 
the least. This should not be, since the donations made by the 
benevolent are given to the most necessitous. Of course, where 
trade unions remit they expect their union brethren to be first 
looked after. 

Coal is looking up again, lowest price 16s. at Cardiff. 
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MM. Cai, AND Co.—(From our Correspondent.)—The value of 
the orders received thus far this year by MM. Cail and Co., of 
Paris, amounts to an te of famoy ny The corresponding 


aggregate for the whole of 1874 was ,000, 
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. THE MECHANICAL PROPERTIES OF GASES. 
THE laws which govern the behaviour of gases unde 
various circumstances are well substantiated, and may be 
found more or less accurately laid down in various text- 
books. As a rule, however, the application of these laws 
to any particular purpose requires more than ordinary care. 
This is mainly due to the absence of sufficient explanation 
of all the conditions requisite in each case; but another, 
and more unfortunate cause, is the inaccuracy of some of 
the statements made by all but the more recent authorities 
on the subject. 

_ The application of air asa medium for driving machinery 
is engaging so much attention at the present time that it 
becomes important that the laws respecting it should be 
well known. The study of the subject is simple as com- 
pared with that of other branches of thermodynamics, and 
is within the reach of any reader who will devote a little 
time to it. The object of the present paper is to lead the 
reader gradually up to the mo ry and, by presenting it 
before him from as many different points of view as possi- 
ble, to enable him, if he pleases, to gain a stand-point from 
which to start upon the more complex study of thermo- 
dynamics generally. 

With this view the results of experiments will be given, 
and the connection shown between them and the formule 
deduced from them, and the conditions explained under 
which the formule can be applied. For the assistance of 
those less accustomed to calculations, diagrams will be 
given, showing the interpretation of the different rules, 
and the methods of constructing these diagrams will be 
explained, so that measurements may in every case be 
substituted for calculation. These diagrams, or “ graphic 
representations,” will be reserved to the last. 

1. Perfect Gas.—All perfect gases, that is, all gases 
which are not readily condensible or liquefied, are subject 
to fixed laws, and those which are pbs eee or capable 
of being liquefied readily, do not vawy much from these 
laws when they are dealt with under circumstances remote 
from the point of liquefaction. Air has never been 
liquefied, and is therefore, to all intents and purposes, in 
this respect a perfect gas, and it will be taken here as a 
type of one. 

A perfect gas is perfectly homogeneous; every par- 
ticle of which it is composed is independent, and has 
a tendency to indefinite expansion. Air fulfils these con- 
ditions if it is pure and dry. The effect of moisture in the 
air can be calculated, but may be laid aside at present. 

2. There are three variables concerned always in the 
consideration of gases, which are, to a certain extent, 
dependent upon each other. These are the volume 
occupied by the gas, the elastic force exerted by it, or what 
is the same thing, the pressure required to retain it in that 
volume, and the temperature. To these might be added 
the density, but, as will be shown below, this is entirely 
dependent upon the volume, and when the latter is known 
the other follows. 

An important problem is to find the relation between 
two of these variables when the other is known. 

In the present case the usual English units will be taken 
as follows :— 

Volume (v).—The volume of a gas will mean the space in 
cubic feet which a given quantity by weight of the gas in 
question occupies at the moment cele consideration. 

Density (D).—By density will be meant the weight, in 
pounds avoirdupois, of a cubic foot of the gas at the 
same moment, so that the density is inversely as the 
volume, or D varies as 3 

v 

Pressure ( p).—By pressure will be signified the number 
of pounds avoirdupois required on every square foot of 
surface to retain the gas in the above volume. 

This is further referred to below. 

Temperature (r).— By temperature will be meant the 
number of degrees recorded by a Fahrenheit thermometer 
above absolute zero ; for which purpose 461'2 deg. must be 
added to the temperature, as usually shown on a mercury 
thermometer. Further reference is made to this also 
below, as a clear understanding of it is essential, and this 
method of recording the temperature renders calculations 
extremely simple. 

As an illustration of the application of the above terms 
and symbols, 1 Ib. of air at 60 deg. Fah. occupies, it is 
known, 13°09 cubic feet at mean atmospheric pressure 
(14°7 Ib. on the square inch, or 21164 Ib. on the square foot.) 

‘or 1 lb. of air, therefore, 

v = 13°09 


l 
D = —— = 0076 
altace 
p = 21164 


tT = 60 deg. + 461°2 deg. = 521'2 deg. 

3. Absolute Pressures.—It is essential to remind those 
accustomed to the use of the steam pressure gauge that 
this gauge only records the pressures per square inch in 
excess of that due to the atmosphere, or, as it is sometimes 
termed, the super-pressure. The term pressure used above, 
and which is adopted throughout, includes, it will be 
manifest, the atmospheric pressure, and also is referred to 
a square foot as an unit of surface instead of a square 
inch. To obtain the true or, as it is sometimes termed, the 
absolute pressure, it will therefore be necessary to add 
14°7 to the ordinary reading, and multiply the whole 
by 144. Or, symbolically expressed, if P be the ordinary 
reading and p the pressure referred to here, then 

p = (P + 14°7) 144. 

A steam gauge could be utilised to record absolute 
pressures without calculation by altering the figures on the 
dial accordingly. When the term pressure gauge is used 
here it will mean a gauge so marked, and which, therefore, 
records absolute pressures. 

4. Absolute Temperature—In the same way as an ordi- 
nary pressure gauge represents pressures in excess only of 
a fixed point—viz., the pressure of the atmosphere—the 
ordinary Fahrenheit thermometer indicates temperatures 
only in excess of another and somewhat analogous fixed 





point. The zero of the Fahrenheit thermometer is gene- 
rally known to be above the point where mercury freezes; 
but in fact much Jower temperatures have been obtained. 
By reasoning somewhat as idipes, the true zero of tem- 
perature may be found, the accuracy of which has been 
tested and confirmed ;— Assume a closed vessel of any capa- 
city filled with air, and provided with a pressure gauge 
and ordinary thermometer, so that the elastic force and 
temperature may be at any moment registered; and let this 
vessel be immersed in a mixture of melting ice, so that 
the temperature recorded shall be 32 deg. Fah.; and let the 
air in the vessel be pumped out while still kept at the 
temperature 32 deg. Fah., until the pressure recorded is 
493°2 lb. per square foot. Then, if the vessel be withdrawn 
from the mixture, and the temperature be allowed to rise 
while the capacity of the vessel is kept unaltered, it will be 
found—making proper allowance for disturbing causes — 
that when the temperature recorded is 33 deg. Fah. the 
pressure will be 4942 Ib.; at 34 deg. Fah., it will be 
4952 Ib., and so on; the pressure rising | Ib. for every 
degree Fah., or 1-493°2 part of what it was at 32 deg. 
Imagine the case reversed. Each degree of fall of tempera- 
ture would result in a reduction of pressure of 1 Ib.; and 
if it were possible to carry on the operation far enough, a 
time would arrive when no pressure at all would be 
registered, and at this point the thermometer would, 
if it extended far enough, show 493°2 deg. below 32 deg. 
Fah. This point of no pressure is called the abso- 
lute zero, and would coincide, therefore, with a point 
(493°2 deg. — 32 deg.) = 461°2 deg. below the zero of 
Fahrenheit’s scale. A scale might be made to represent 
this, and would then be an absolute temperature scale. It 
is evident that an ordinary mercurial thermometer could 
not be made to answer the full purpose, but it might be 
utilised to represent a portion of the scale in the following 
manner :—Let an ordinary thermometer be taken of con- 
siderable range (Fig. 1), and let a scale be laid alongside of 

it and marked, degree by 
70G.8 degree, exactly to corre- 

spond with the degrees on 
@00~ 1— the thermometer, and let 
. these degrees be continued 
} Abe Fah down the scale from the 
mark corresponding with 


7oo— 32 deg. Fah., so that 493-2 
6732 e7s2-||- 22 deg. shall be below this 


point. Then, if figures 
be marked opposite each 
600— degree, beginning from 
zero upwards, it is clear 
493°2 deg. on this scale 
will correspond with 32 
gtd | cm, 4o32-\|-32 ‘deg., or freezing point on 
the thermometer, 461°2 
will correspond with zero 
on the thermometer, and 
900 O G73°2 deg. with the hoil- 
7 ing point of water. No- 
| 
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thing is easier than to 
transfer these figures to 
the mercury thermometer, 
— as far as the length of this 
will allow. The thermo- 
meter will then be a 
portion of an absolute 
200— thermometer, and the new 
tigures—which are simply 
the original degrees with 
461°2 added to them— 
1oo— will be the degrees on 
the absolute thermome- 
ter scale. The analogy 
between this and the 

a wessure gauge is evi- 
Absolute Scaie my nine 

When temperature is referred to, unless otherwise 
expressed, it will mean the temperature recorded by these 
new figures on the scale. The use of the word absolute 
will be unnecessary. 

Symbolically expressed, 

t= T Fah. + 461°2 deg. 

5. Conditions of Equilibrium of Gases. — The funda- 
mental law of the relation between pressure, volume, and 
temperature in perfect gases, and therefore in the case of 
air, is expressed as follows :—-When a given weight of any 
perfect gas is dealt with, the product of the pressure and 
volume, divided by the temperature of the gas, remains 
unaltered under every condition of change. 

Or, symbolically expressed, 








v 
a constant. 
> 


This connection between these quantities is essential to 
the existence of ‘the gas, and must hold good under every 
circumstance. 

For 1 Ib. of air this constant is 53°15; therefore for 
every 1 lb. of air 22 = 53°15. 

By substituting for » v and + their values at 60 deg 
Fah. and atmospheric pressure as already given, it will be. 
seen that they satisfy this equation. Ww. We 

(To be continued.) 
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A Popular Treatise on the Patent Laws, and their Working and 
Reform for the Development of Arts and Manufactures and the 
Protection of Inventors. By JoHN Brown. London : E. and 
F. N. Spon ; Glasgow and Edinburgh : John Menzies and Co. 

A practice has of late years become very common 

among patent agents of issuing, presumably for business 

purposes, publications not usually of a very serious charac- 
ter, relating to the practice under the patent laws of this 
and other countries. Except where such handbooks con- 
tain matter noteworthy for the sake of novelty of sugges- 
tion or peculiar excellence of treatment, it has not been 








our rule to criticise them. The essay now before®us, 
emanating from a well-known firm of patent agents in 
Glasgow, is an exception to the usual class of such 
publications. As an examination into the policy of a 
patent law, and having regard to the suggestions for its 
amendment, Messrs. Thomson and Co, have established 1 
claim to notice from the public in respect of the essay of their 
manager, Mr. Brown. It is not a mere guide to inventors 
by any means, and if many of the arguments contained 
in it have been put forth before, they are such as will bear 
repetition at the present juncture with advantage, and 
what further suggestions there are may be well worth 
considering. The author commences by stating the objec- 
tions of abolitionists, such as Mr. Mactie, Sir William 
Armstrong, and Mr, Stirling, and proceeds to answer them 
in turn. But he is not slow to notice the defects of the 
existing law. He points out how unsatisfactory, for 
instance, is the control over the titles of patents, how in- 
sufficient and fallacious, as a rule, are the abridgments put 
in by the patentees since 1866, when the practice was first 
introduced. He endeavours to support the theory that 
invention and, consequently, industrial progress, is pro 
moted by the existence of a patent law, by the collection of 
statistics from industrial literature, in some cases sum- 
marised in the form of interesting tables printed as an 
appendix. Such evidence is naturally not always easy to 
obtain, and it is still more difficult to establish a positive 
relation between the progress and the assumed cause. 
Nevertheless, no impartial reader can fail to perceive that 
in most cases the stimulus is due to the policy of patent 
protection; in some cases—such as that evidenced by the 
American cotton statistics—the conclusion is evident. Mr. 
Brown is alive to the difficulty of compulsory licenses. 
There is no doubt this question is most complex. He 
makes one proposition here which is new to us, namely, 
that a patentee should be compelled to license an improv- 
ing patentee, and vice vers’. He suggests in another 
place that the commissioners should publish a journal 
for the purpose of recording such ne pt as 
inventors might not care to patent, thereby securing as 
far as possible priority of claim to the merit of the inven- 
tion, and affording the public an opportunity of ascertain- 
ing the course of unpatented invention. The suggestion 
is novel, but we fear that the multitude of communications 
more or less frivolous would be a sore trial to any con- 
scientious editor of such a publication, and the omission of 
a communication or two would make the commissioners’ 
lives a burden to them. 

We do not agree with the author that varying periods 
of protection should be accorded for various inventions 
according to their importance. Who is to be the judge of 
the importance? The pecuniary value of the article would 
be no test whatever—an improved pen, costing a fraction 
of a penny, might be as useful and valuable as a machine 
tool. The essay is very readable and, now that we have a 
patent law in course of preparation, very opportune. 


The Arctic Navy List; or a Century of Arctic and Antarctic 
Officers, 1773-1873. Toocther with a list of Officers of the 1875 
Expedition and their Services. Attempted by Criement R. 
Markuam, C.B., F.RIS. London : Griffin and Co. 

THE preface of this little work explains, as its title also 

imports, that an attempt is made to give a complete enu- 

meration of all officers who have served in the Arctic and 

Antarctic regions in the century between 1773 and 1873. 

But it goes further than this, and includes the services of 

the civilian explorers, such as Penny, Kennedy, Sheddon, 

and others, and gives also particulars of the various ships 
engaged in the duty of exploration. We are told that Sir 

George Back, who was born in 1796, is regarded as_ the 

“father of Arctic officers,” and thatthe distinguished explorer 

continues to take a warm interest in the aspirations and 

labours of his younger fellow-workers. James Ross, 

Edward Bird, and Horatio Austin, who all served with 

Parry, were in the Franklin searches, and they formed the 

connecting link between the second and third generations of 

Arctic officers. Thus the earlier experiences were handed 

down, and to Captain Austin is due the praise of having 

organised admirable arrangements for winter quarters, Sir 

Leopold M’Clintock, the disciple of Sir James Ross, is the 

discoverer of sledge travelling. Captain Nares, the com- 

mander of the present expedition, will be the connecting 
link between the third and fourth generations, and will hand 
down the traditions which represent the knowledge and ex- 
perience acquired during the Franklin searches jin which 
he was engaged. The list of officers gives as full particulars 
concerning each as can be obtained, showing their most valu- 
able qualifications for Arctic service and their aptitude for 
taking part in those winter amusements which give life to 
the expedition during the months of forced inaction, The 
part each officer took in these ‘amusements—the plays he 
acted, the “ masked balls” he organised, the newspapers he 
edited or the lectures he gave—is given, and also the work 
he performed in sledge travelling. Under the names of 
the different officers which have been commemorated in 
the Admiralty charts, the capes, bays, straits or islands 
bearing those names are enumerated, and the work is also 
well supplemented by an excellent reproduction of the cir- 
cumpolar chart. From this list we learn that the engineers 
for service with the present expedition are James 

Wootton, James Melrose, John Pitt, and George White, 

the first and third going with the advance ship. The little 

book appears to be carefully prepared, and cannot fail to 
be interesting not only at this time but in years to come. 








FOREIGN BOILER LEGISLATION—PRUSSIAN 
AND GERMANY. 
(Concluded from page 283.) 


It is important to note that the regulations which became law 
on the 7th of May still remain in force. These run as follows:— 


Section 1. 

The owner of a steam boiler in work, or the representative or 
mine captain in mines, is bound to take care that the same with 
its appurtenances be kept in the same condition as is ordered in 
Police Act sanctioning the erection of the boiler, Violations of 
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thege duties through parsimony or neglect will, if a higher 
penalty do not attach under the general penal laws, according to 
the police laws be punished by a fine up to 200 thalers—£30—or 
imprisonment up to three months. 

Section 2. 

The same liability applies to any one who has undertaken the 
attendance of a boiler, when he neglects the necessary precautions 
for the safe working of it, or keeps a boiler at work which is in a 
dangerous condition. 





Section 3. 

If the negligence of duty of the attendant take place with the 
knowledge of the owner, he will, nevertheless, be punished just 
the same. The owner is in this case subsidiarily answerable for 
the payment of the fine imposed on the boiler attendant, and it 
is left to the discretion of the court to demand from him the fine 
if it cannot be paid in full by the attendant, or instead of this, 
to execute on the attendant at once the imprisonment which is 
the alternative when the fine cannot be paid. 


Section 4, 
The cost of testing and inspecting a boiler falls on the owner. 


Re@uLATION FoR Carryrnc Ovr tHe Law or May 7, 1856. 
Section 1, 

Every boiler in werk must be inspected from time to time. 
Section 2. 

These inspections are for the purpose of determining the con- 
dition of the apparatus necessary for safe working, and their 
agreement with the instructions given in the Police Act sanction- 
ing the erection of the boiler. 

Section 3, 

The inspection is for this reason to be directed 

(a) To the apparatus for the regular feed of the boiler. 

(6) To the performance and condition of the apparatus which 
ought te indicate continuously and with certainty the normal 
water level in the boiler. 

(ec) To the apparatus which enable one to discover the approxi- 
mate deposit on, and so clean the sides of the boiler. 

(d) To the apparatus for indicating the tension of steam in the 
interior of the boiler. 

(ec) To the performance and condition of the arrangement for 
allowing the free escape of steam when the normal tension has 
been reached or exceeded, 

(f) To the performance and condition of the fire-box itself, the 
means for regulating and excluding the entrance of atmospheric 
air, and for extinguishing the tire in the quickest possible manner. 

Testing the strength and power of resistance of the sides of the 
boiler do not come under duties of inspection. 

Section 5. 

The expert entrusted with the inspection must satisfy himself 
that the attendant knows the apparatus necessary for safe work- 
ing, and understands how to apply them. 

Section 6, 

The expert must give a written statement of the result of his 
inspection, which must be countersigned by the owner of the 
boiler, or his agent, by the captains of steamships and by the 
engineer. Should these, or one of them, refuse to sign, the 
refusal, with the reasons thereof, must be mentioned in the pro- 
tocol, a copy of which must be given to the owner if he require 
it, without any charge. In addition, the result of an inspection 
must be entered in the inspeetion-book which the owner must 
have for each boiler. To this book is to be affixed the official 
test certificate after the erection of the boiler. 

Nection 7. 

The expert must send the protocol referring to the inspection 
to the police magistrate of the district to which the boiler belongs, 
or if the owner of the boiler happen to be the police magistrate, or 
has anything to do with the management of the police, to the 
councillor of administration. 

Section &, 

Until further orders, the inspection of boilers where steam is 
nsed for working machinery must take place yearly, of other 
boilers every two years. The inspection of steamship boilers 
must take place before they commence running for the season of 
every fresh year. For this purpose the captain of the steamship 
must give notice to the expert in whose district the vessel 
happens to be that she is ready to be examined at least eight days 
hefore she commences running. If the inspection result in the 
discovery of no defects, the expert must give the captain a 
written statement to this effect, which must be hung up in the 
chief cabin until the next inspection. 

Section 

The expert must hand over to the Government at the end of 
every year a list of the boilers he has examined in the course of 
the year, which must contain the name of the district in which 
the boiler was, of the owner of the boiler, the purpose for which 
the boiler is used, the date of the inspection, and a short deserip- 
tion of the state in which he found it. 


I].—Exrraorpindry PNsrrction, 
Nection 10. 

Should the ordinary inspection of a steam boiler show that one 
or more of the apparatus mentioned in section 8 are in such a 
condition that danger can result therefrom, and the condition is 
past remedying, the expert can undertake an extraordinary 
Inspection after the lapse of time sufficient for re-establishing the 
prescribed condition. 

Nection 11. 

The expert cau also order an extraordinary inspection when he 
is called upon to do so by the police magistrate, that is to say, 
the councillor of administration of the district in which the 
boiler is. 

Section 12, 

The instructions contained in sections 2 to 7 for ordinary 

inspections are to be followed in extraordinary inspections also. 


LLL.—ENXprenses. 
Section 13. 

The owner must pay for every ordinary inspection of a boiler, 
whether within or without the district in which the expert lives, 
a fee of three thalers—s. If there be more than one boiler in 
the works he must pay for an ordinary inspection—three thalers 
for the first boiler, two thalers for the second, and one thaler 
for every other boiler, even if the inspection take place on diffe- 
rent days but im the same year. Several workshops belonging to 
one proprietor, so long as they are all within one district or 
parish, will be counted as one wor kshop. 

Nection 14, 

Por every extraordinary inspection of a hoiler the owner must 
pay a fee of three thalers, and if the inspection take place out- 
dide the district in which the expert lives, his travelling expenses 
according to the official tariff. Lf, however, the extraordinary 
iuspection take place in consequence of the orders in section 11, 





and result in the discovery of no defects, the owner is not bound 
to pay either the fee or the travelling expenses. 


Section 15. 

The police authorities are bound, before the commencement of 
any industrial works which require their sanction, to satisfy 
themselves by inspection that the performance is in accord with 
the sanction given. Such a preliminary inspection is to be made 
in all boiler work. It must be directed to the prescribed con- 
struction of the boiler, and the proper execution of general and 
special instructions referring to the work. The inspection of 
the boiler with regard to its prescribed construction must take 
place before it is erected, and can only be undertaken in the 
works where it is constructed, or on the spot where it is to be 
erected. Every Government inspector of buildings, or inspector of 
mines, or every Government railway locomotive inspector is autho- 
risedto performthisduty. Inso far as, in addition to this inspection, 
a special test of the steam boiler by hydraulic pressure is ordered, 
the instructions referring thereto remain in force. The further 
inspection whichis unnecessary in portable engines will be madeafter 
the boiler is erected. The performance of this inspection, unless 
special officials are appointed for it, belongs to the inspector of 
buildings, or in the case of steam boilers, which require the sanc- 
tion of the Court of Mines, to the inspector of mines of the dis- 
trict. The inspection must take place at latest three days after 
notice has been received that the boiler is in order and ready 
for inspection. A written description of the result must be ready 
within three days. 

Section 16. . 

If the expert be not officially appointed, the Government will 
decide according to what class of officials his travelling expenses 
are to be reckoned, 

Section 17. 

The expert has to settle his account for fees and travelling 
expenses with the police magistrate of the district in which the 
inspection takes place, or, if the owner of the boiler be himself 
a magistrate or belong to the management of the police, with 
the councillor of administration. The magistrate or councillor 
fixes the amount and exacts payment from the owner of the 
boiler, except when the case anticipated by section 14 happens. 

4,—GENERAL INSTRUCTIONS. 
Section 18. : 

The name and place of residence of the expert intrusted with 
the inspection of steam boilers, with a description of the district 
over which his jurisdiction extends, will be published in the 
official Gazette. 

Section 19. 

The foregoing instructions (sections 1 to 18) refer to the 
inspection of steam boilers in mines, foundries, and salt mines 
over which the Court of Mines has jurisdiction, with the under- 
standing that in consideration of the prescriptions mentioned in 
sections 7, 9, 11, and 17, the Chief Court of Mines takes the 
place of the police authorities—in other words, of the Govern- 
ment. 

V.—EXcrrTIoNs. 
Section 20. 

These decrees do not apply to the inspection of steam beilers 
on locomotives and on the steamships on the Rhine and Moselle 
rivers. 

Crecutar Notre Concerninc THE Use oF PortaBLy ENGINES. 

Because portable engines will be moved about and set to work in 
districts far away from one another, the boiler of each must, for 
the purpose of fixing the identity of the same to which the sanc- 
tion refers, be furnished in a durable and conspicuous manner 
with the inscription of the name and residence of the maker, as 
well as the consecutive number of the manufacture. With 
regard to the erection of portable engines and their use, the pre- 
scriptions of the sections 3 and 4 of the “ Regulations” are to be 
followed. Then the police arrangements with regard to fire 
must be taken into consideration. For the prevention of fire with 
portable engines, care must be taken that proper arrangements 
are fitted to them by which the expulsion of hot coals will best 
be prevented. For this purpose ash-boxes must be fitted similar 
to those used on locomotives. So far as the question of pre- 
venting the annoyance of neighbours by smoke, the instructions 
are sufficient that the chimney of the fire must be 5ft. above the 
roof of any dwelling-house which is within 50ft. of the engine. 
Exception may be taken from this injunction provided the 
owner of the houses within this distance agrees to it. The testing 
and sanctioning of the boilers as mentioned will be reserved to 
the Government itself; but the police control regarding the 
erection and working of portable engines is to be entrusted, not to 
the councillors of administration, but to the police authorities of 
local districts, because otherwise a thorough control could not be 
insured, and the purpose of the use of portable engines would often 
be frustrated through the delay occasioned in obtaining the per- 
mission of an authority at a distance. Government reserve to 
themselves the right of altering the laws as to portable engines as 
occasion may occur, based on practical results and experiences to 


THE FERROUX ROCK DRILL. 

IN our impression for February 19th we illustrated and 
described the highly ingenious machinery constructed by Messrs. 
Roy and Co.,, of Vevey, Switzerland, for compressing the air used 
to actuate the perforators employed in driving the St. Gothard 
Tunnel. We now illustrate at page 296 the perforators 
employed in driving the headings. This machine is the inven- 
tion of M. Ferroux, at one time manager of the workshops 
where the perforators used in the construction of the Mont Cenis 
Tunnel were made and repaired, and now holding a similar posi- 
tion on the St. Gothard works. It will be seen, therefore, that 
M. Ferroux’s experience is sufficient to entitle his opinions to 
great weight; and we believe we are correct in stating that of 
all the perforating machines tried in the St. Gothard Tunnel, 
none has given such good results as those we are about to 
describe. 

The great principle involved in the construction of nearly all 
rock drills is extremely simple. A piston reciprocates in a 
cylinder; the rod of the piston carries at the outer end a “bit” 
or chisel, which is driven against the rock, just like the well- 
known churn jumper worked by men. Two other movements 
are at the same time effected. In the first place, the piston 
with its “bit” or chisel is caused to rotate a little at each 
stroke; and in the second, the machine is caused to advance 
bodily as the hole is bored, The latter movement is usually 
effected by a screw, sometimes worked by an attendant, 
sometimes worked automatically. To this arrangement there 
are grave objections which M. Ferroux has completely 
obviated. The mode in which he causes the machine to 
advance is indeed one of the most valuable features of the inven- 


tion. A little consideration will show that the rate of advance 
of the machine should depend solely on the rate at which the 
hole is bored. Now, when the screw is worked automatically, it 
is evident that no account is taken of variations in the hardness 
of the material, or the comparative sharpness or bluntness of the 
bit. A certain velocity of progression is assumed for any given 
condition of the rock, and to this the propelling mechanism is 
set. The inevitable consequence is either that the drill is not 
kept properly up to its work, or that it is forced forward too 
quickly and the bit is broken, or more frequently wedged in the 
hole, and great interruption ensues to the progress of the work 
until the bit can be loosened and withdrawn. If the propelling 
screw is worked by manual labour great skill is required on the 
part of the attendant to avoid similar mishaps. In effect, 
whichever way the work of propulsion is performed, the drills 
do not accomplish as much work as in theory they are capable 
of doing. These objections are overcome in the Ferroux drill by 
resorting to elastic pressure to propel the drill forward. By this 
means, while it is always kept up to its work, it is never over- 
driven, and breaking and wedging are avoided. A piston placed 
in a cylinder at the rear of the machine ‘causes its advance, and 
by simply turning a cock and admitting compressed air to the 
opposite side of this piston the drill can be at once withdrawn 
from the hole. 
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In tunnels, ample space lengthways being available, there is no- 
thing to prevent the propelling cylinder from being placed in the 
same line as the percussion cylinder—as we shall term that which 
actuates the drill. The framework of the machine is thus of 
considerable length—nearly 10ft.—and it admits, consequently, 
of being secured very strongly to the carriage or framework 
supporting it. This is the arrangement adopted in the St. 
Gothard Tunnel. Six similar machines fixed on a single carriage 
attack the face of the rock in a drift way about 8ft. square. 
These pierce in granite or gneiss twenty-two holes about 4ft. 
deep and 1fin. diameter in four to five hours, This is capital 


SECTION THROUSH A. 














work, and we find from the eighth report of the Swiss Federal 
Council on the progress of the St. Gothard Tunnel, that the rate 
at which it is being executed, as compared with the Mont Cenis 
Tunnel, is attributed entirely to the great efficiency of the 
Ferroux perforators. 

The engravings, page 296, show the carriage on which the 
perforators are fixed ; and also illustrate the machine proper. 

The compressed air is introduced by the cock I, Fig. 1, into 
the first cylinder, which we shall term the propelling cylinder. 
In this works the piston M, fixed on the tubular rod N, The 
other end of this rod is fixed securely to the percussion cylinder 
T, in which works the jumper piston 0. The air introduced 
through the cock I performs two duties, In the first place it 
tends constantly to drive forward T, and so keep the drill up to 
its work. As soon as the drill has got into the rock a distance 
equal to that between two teeth in racks bolted to the tops of 
the side frames A A, Fig. 2, the rod B, which is fitted with a 
cylindrical tappit C, lifts the tappit bar D, the spur or 
pawl on which takes into the teeth of the rack, and 
the percussion cylinder being thus released, advances one 
notch; the cylinder is then again fixed in its new position by the 
descent of the spur on D into the rack in the sense that it 
cannot move forward. To secure it from moving backwards two 
small cylinders X X, Fig. 3, are provided, in which are pistons 
which act as pawls, taking into two racks fitted on the inner 
sides of the side frames A A. It will be seen that the teeth of these 
racks being opposed to those just mentioned, so long as the 
pawls X X and those on D are engaged, the percussion cylinder 
cannot move, and X X are always ready to make good every 
advance of the percussion cylinder. The cylinders X X are 
supplied with air through the hollow piston-rod N. 

e second function of the compressed air is to cattse the 
motion of the piston O. To effect this it passes through N to 
the valve box P, in which is a slide valve Q, which admits air 
alternately to each side of O, ina way which will be understood 





without furtherdescription. Towork this valve a little air engine R, 
Figs. 1, 2, 3, and 5, is fixed as shown; this performs two functions, 
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The first is to cause the revolution of the shaft S, on which is fixed 
the eccentric U which works the valve 8S. The second is to move 
the click which is driven by the eccentric U, which, in turn, 
causes the rotation of the ratchet wheel V, Figs. 1 and 6, in which 
slides the rod B; by this means the jumper is caused to revolve 
a little at each stroke ; grooves in the rod take into fast feathers 
in V, and so move the rod. 

To withdraw the drill when it has reached the end of its course 
it is only necessary to close the cock I and open J. The air 
which caused the advance of the machine then escapes, and that 
which is introduced by the pipe K K into the space K* K’, 
acting on the other face of M, causes the withdrawal of the drill 
into the position shown in the engraving, which is that in which 
the machine begins to work. The pawls X, X, leave the face of the 
rack the moment the pressure of the air is taken off. They are 
withdrawn by the india-rubber band Z, which tends to pull the two 
projections F, F, Fig. 4, together. G is a small fly-wheel fixed on 
S to carry it over the dead centres. 

The framing carrying the perforators, shown in Figs. 7, 8, 9, 
and 10, is that used at the Gaschenen end of the tunnel, and it has 
heen reconstructed from carriages usedat Mont Cenis. Thegeneral 
arrangement of the framing, which is made of iron bars, and is 
titted at each side with eight strongiron pillars, wi!l be easily under- 
stood. Itis carried on two axles, fitted with four chilled cast iron 
wheels, which permit it to be rolled forwards or backwards without 
theaid of any special appliance. On each side between the columns 
are arranged seven powerful screws, i, h, by which the perfora- 
tors can be raised or lowered. Each perforator is attached by 
means of an eye Y, Figs. 1 and 2, page 296, to the pivots ¢, ¢, 
Fig. 8,each of which is fitted with a nut, fixing it to the machine. 
These pivots can, by the aid of the screws ¢, e, be made to move 
in such a way that the distance of any individual perforator 
from the rock can be altered without moving the entire carriage, 
aud thus all the perforators can be put in proper adjustment 
lefore commencing to work. The forward ends of the perforators 
are carried upon forks or crutches f, Fig. 10. These-can be 
inoved along the carrying bar, and fixed by a set screw, as 
shown. By the aid of the screws hh the vertical height of 
the perforators can be altered. In fact, it will be seen 
that the most perfect means of adjusting the perforators through 
considerable ranges of movement is provided. Six perforators 
are fixed on the carriage, two at each side and two in the middle. 
At the back of the framework is placed the small cylinder 5; 





this communicates with the main cock «, to which is attached a | 


vulcanised tube, by which the air is conveyed into the tunnel. 
On the upper side of the reservoir are fitted six cocks, one 
for each perforator to which is fixed a small vulcanised pipe, by 
which the air is led into the machine. The weight of the whole 
iachine, with the perforators in place, is 3630 kilogrammes 

The whole of this machinery was constructed by Messrs. Roy 
and Co., of Vevey, who have secured patents for it. We may 
add that they also manufacture an exceedingly ingenious 
modification of the Ferroux drill adapted for work in mines and 
quarries, of which we may have more to say. 





FEED-PUMP FOR 30-HORSE POWER ENGINE. 
Wer give a working drawing this week of a feed-pump suitable 
for a beam engine of 30-horse power. This pump was designed 
in 1871 by Messrs. Whieldon, Leckey, and Lucas, Collinge Engi- 
neering Works, Westminster Bridge-road, and a pump similar in 
every respect, save that itis a very little larger, is used to supply the 
boilers of the engines of the Luton Waterworks. These engines 
have cylinders 20in. diameter and 4ft. stroke. They were con- 
structed by Messrs. Whieldon, Leckey, and Lucas, and fully illus- 
trated both by engravings and a working drawing in our impres- 
sion for March 8rd, 1871. The pump appears to us to be a very 
favourable example of its kind. It is strong, well designed, and 
readily accessible, and we commend it to the attention of our 
readers. Some exception may be taken to the statement that 
the pump is suitable for an engine of 30-horse power ; but this 
can only arise from the vague meaning attached to the term 
nominal horse-power. An engine with a 20in. cylinder would, by 
the Royal Agricultural Society’s rule, be 40-horse power ; by 
journe’s tables, a low-pressure engine, with a 20in, cylinder and 
{ft. stroke, is 13°5-horse power only ; but he gives the power of 
a high-pressure engine of the same dimensions as 40°53 under 
the circumstances, as the pump we illustrate is a shade smaller 
than that used in the Luton engines, it may be safely adopted 
as of the proper dimensions for a high-pressure condensing engine 
of 3) nominal horse-power. 





(We do not hold ourselves responsible for the opinions of our corre- 
spondents.) 





FEED-WATER FOR CORNISH BOILERS, 

S1r,—I have lately seen several cases in this neighbourhood of 
the crowns of Cornish boilers coming down without any perceptible 
cause, such as shortness of water, or over pressure. I am told that 
it is owing to feeding the boilers with water in which the exhaust 
steam has been condensed, 
confirm this opinion by your own experience? It appears 





Can you or any of your readers | 


strange to me that I should be advised to resort to the old-fashioned | 


und dangerous plan of feeding with cold water. I may add that 
in each case the crowns were perfectly clean when examined 
immediately afterwards, but our water here contains a floury 
quantity of lime in suspension and solution. 

Sunderland, April 17th. A Wovu Lp-BE BolLeR Doctor. 

[It is possible that the feed-water throws down a loose stony 
deposit. 
explained.—Eb. 


THE IMPROVEMENT OF STEEL BY AGE, 

Srr,—In your issue of the 2nd inst. I notice an item, upon the 
authority of Prof. Thurston, in relation to the improvement of iron 
rails, as to the character of the iron, from long exposure. 

In relation to that matter it may interest some of your readers, 
and perhaps be an item which may suggest some new process for the 
ees of cutlery steel, to relate a discovery I made when a 

oy. 

T had a pocket-knife which I could never get to take a good edge 
until I lost it, and, happening to find it again fully a year after- 
wards, I had it pnts and ground to a good edge, and a better 
blade I never saw. The appearance of the blade was never smooth 
again, but deeply pitted from oxidisation. This and the observa- 
tions of Professor Thurston are so in accord that you may think it 
worth a record. Wm. D. MARVEL. 
New York, April 15th. 


FASTENING TIRES. 

Str,—Since the lamentable Shipton accident tires and tire 
fastenings seem to have been occupying the minds of railway 
engineers and others a great deal. 1 have been slightly influenced 
in that way, consequently have thought of a tire fastening which I 
think is somewhat novel, and I rape sng: herewith to hand you 
a ing, trusting it may merit a place in your valuable jou 

‘A really good tire fastening must possess three qualifications, 


If so, the failure of your furnace crowns is easily | 





viz., it must be safe, it must be easily removed without damage to 
the wheel, and last, if not least, it must be cheap. On the first 
point I need say little, for I think the sketch is sufficiently clear to 
give anyone at a glance a good idea of its perfect safety. It cannot 
fly off, it cannot work off sideways, it cannot split and cause the 
flanges to become too narrow for the points and crossings. It can 
only come out of its fixed position one way, and that is by un- 
screwing, and this tendency is most thoroughly and entirely 
checked by the two rivets or bolts at A A—more than two may be 
put if thought necessary—-which intersect the wheel and tire, 
thereby perfectly and securely locking it from any twisting motion 
which might tend to unscrew it from the wheel. It must be easily 
removed. To renew the tire all that is necessary is to drill out 
the heads of the rivets A A and drive them out. Expand the tire 
by warming it and unscrew, which, after the tire had been 
sufficiently warmed, would be an é¢asy task. 
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And now we come to the cost. It must becheap. The rim of 
the wheel would not require to be any stronger or so strong as is 
ordinarily the case. The key iron which is used in all other kinds 
of fastenings would be dispensed with, and on account of the 
absolute security, the tires might run till very much thinner than 
it is safe for them to run with any other kind of fastening, and that 
would be a decided saving. The expense then would be with the 
labour only, and this I calculate could be done when the lathes are 
properly arranged for cutting the grooves for a pair of 3ft. Gin. 
carriage wheels, say 1s, 6d. per pair for turning the rims, and 1s. 
each for boring the tires; this would be 3s. 6d. per pair; or even 
supposing it cost 5s. per pair, more than that would be saved in the 
additional wear of the tire, or if it were not, surely 5s. per pair 
would not be buying safety too dearly. I have simply thrown this 
out asa suggestion, as I have no power to put it in practice myself. 
It may be used by any one who deems it worthy of atrial. All I 
ask in return is, that it may be acknowledged in THE ENGINEER, 
so that I may know of its success, R. 8. 8. 

April 17th. 





THE SHIPTON ACCIDENT. 

Sir,—For some years past T have been under the impression that 
a wheel made as per ac- 
companying sketch would 
much lessen the danger 
arising from broken tires. 
As I see in your paper 
of the 23rd inst. another 
iron wheel having the 
same object, I venture 
to submit mine. It 
consists of two discs of 
wrought iron, flanged 

to gauge in a rotary 
flanging machine such 
as is used for” flanges 
of boiler flues—at either 
the outer edge alone 
as at A, or both outer 
and inner as B. The 
boss which may be 
cast iron--and tire in 
either case being turned 
and grooved to suit, 
and .the dics secured 
by rivets. The arrange- 
ment shown at B, I think, 
would be preferable to 
that shown at A, as even 
if both boss and tire 
broke their fragments 
would be held in position, 
The tire would, of course, be put on hot to secure rigidity. 

April 27th. 

THE EFFICIENCY OF DOUBLE PADDLE WHEELS, 

S1r,—I am rather at a loss to understand Mr. Reed’s explanation 
of the cause of the efficiency of the second pair of paddle wheels in 
the Bessemer steamship—see THE ENGINEER of April 6, page 250. 
Mr. Reed is reported to have said, “It is the last few turns of 
the wheel which do the propulsive part, by far the larger number 
of turns being required for the purpose of keeping the wheel at the 
pace of the vessel.” Now, it appears to me that, unless every turn 
of the wheel were the last, in the sense implied by Mr. Reed's 
statement, there would be no occasion for keeping it at the pace 
of the vessel, because there would be nothing done to impart 
motion to the latter. And I incline to the opinion that, supposing 
the whole of the cylinders to be of the same dimensions, each being 
supplied with an equal weight of steam, and working with the 
same amount of expansion, to cause the vessel to proceed at the 
rate of 16 knots an hour, and each wheel to make thirty-five 
revolutions per minute, each turn of the four wheels would have to 
do the work required to propel the vessel the distance of about 
46ft.; and that the indicator card would exhibit precisely the same 
mean pressure in each of the cylinders (the motion having become 
uniform) at the first stroke of the piston as at the thirty-fifth. 
We may consider the question of the action of the two pairs of 
wheels from two points of view. In the first place, we ma 
suppose, and no doubt this would be the case generally, both 
pairs of wheels to be started simultaneously. The two pairs of 
wheels would, in that case, be placed in precisely the same circum- 
stances; they would have to share the work of propulsion between 
them, and their speed, and that of the vessel, would gradually 
increase until uniform motion was established, when the four 
wheels would be found to be revolving at equal velocities, and the 
two sets of engines to do the same amount of work, Or we may 
suppose one of the two pairs of wheels to have been started, and 
propelling the vessel without the assistance of the other pair. 
Now, one pair of wheels, the engines of which are supplied with a 
given weight of steam, not only cannot revolve at the same rate as 
two pairs of wheels having twice that weight of steam at their 
disposal, but it is moreover unable to propel the vessel the same 
distance for each turn of the wheel. In this case, therefore, the 
speed of each wheel would, perhaps, be reduced to something like 
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thirty-one revolutions per minute, and that of the vessel to about 
12°5 knots per hour; whilst at the same time, by reason of this 
diminished velocity, the useful effect of the engines would be 
somewhat greater than before. 

If, now, the second pair of wheels were got into action, it would 
also, almost immediately, acquire a speed equivalent to thirty-one 
revolutions per minute; but up to that moment-—the floats being 
unable to exert any pressure upon the water— its engines would 
produce no propelling effect. From that instant, however, these 
engines would share in the work of propulsion, and the power 
developed by them would giadually increase simultaneously, 
causing the work done by the first set of engines slightly to 
decrease, and the speed of both to be accelerated until, uniform 
motion being at length established, each set of engines would once 
more revolve at the original speed of thirty-five revolutions, and 
the rate of the ship be brought up to sixteen knots per hour. 
And asa consequence of this reaction of the two sets of engines 
upon each other, and in accordance with the laws to which the 
action of the steam is subject, the cylinder pressure of the first set 
would be somewhat diminished, and that of the second set 
augmented, until equality was established between the two, I 
have, so far, taken no notice of the current produced by the 
forward wheel, and of its effect upon the wheel aft. Now, a 
current of this kind{would simply cause the second set of engines to 
move a little faster than its fellow set, and therefore its useful 
effect to be slightly, reduced. Cc 

April24 th. 

















THROTTLE VALVES 

Sir,—I have noticed in your last issue letter the above 
subject from a correspondent **C.” The statements therein con 
tained, though advanced in a rather dogniatic manner, may, I 
think, be easily seen to be both contrary to fact and principle. 

The substance of your correspondent’s very confused argument 
seems to be, that the closing of a throttle’ valve reduces only the 
velocity of the steam supply, but not its mean pressure in the 
cylinder. Might I ask, in reply to this, if your correspondent is 
conversant with reducing valves, which, by throttling a constant 
supply of steam, can reduce it from «ny initial pressure to any 
reduced pressure required ? Again, he does not seem to be aware 
of the primary law of dynamics, viz., that velocity generated varies 
as the ratio of the pressure to the load. It must follow, from this 
principle, that as the resistance to an engine decreases the mean 
pressure on the piston must decrease proportionately, or an increase 
of speed must ensue. 

The rather paradoxical effect of two volumes of steam, which 
are in direct communication with each other, and yet being of, 
different pressures, is dependent on the fact that a certain weight 
or volume of steam only may be passed through the limited orifice 
and that this limited volume of steam per unit of time may be 
constantly filling any given larger volume. This will, of necessity, 
involve a reduction of pressure in the inverse ratio to the rv spective 
volumes. 

In the case of any engine, if the piston speed be considered con 
stant, the reduction in pressure by throttling may be calculated by 





comparing the volume of steam per unit of time that can pass the 
throttle valve at the boiler pressure, and also the volume displace 
ment of piston in the same unit of time. Under the supposititious 


case of the piston speed being constant, the pressure in theeylinder 
would be the same throughout the stroke if there was no cut-off, 
ata reduction in the boiler pressure proportional to the throttling. 
Sut as the piston speed is a// at the commencement of the stroke 
and maximum at mid stroke, the initial pressure has considerable 
opportunity to rise almost to boiler pressure, and sinks rapidly as 
the piston nears mid travel. 

This reduction in pressure by throttling o: wire-lrawing is one 
great cause of loss in working the steam, and gives such a great 
eeonomical advantage to a variable automatic cut-off valve. 

Joun C, Fen, 

57, Metropolitan-buildings, Queen Victoria-street. 

THE INVENTORS INSTITUTE, 
Si1r,—I have read with interest, and I must say with considerable 


surprise, the letter signed “*T. L. T.~ in your last number 
respecting the Inventors’ Institute and its\connection with 
the Inventors’ Patent Right Association. As to the latter 


body I know nothing, but I do think that your correspondent 
attaches undue weight to the Inventors’ Institute, when he says it 
must still be looked upon as one of the main supporters of the 
interests of inventors. I must confess that I had no idea that the 
Inventors’ Institute had ever been regarded in this light by the 
public generally. It is true that the published list of the council 
contains some very influential names, but from what I have seen 
of the working of that society, I feel very much inclined to doubt 
whether those influential members of counciljtake any active part 
in the business of the institution; and certainly, in so far as the 
amendment of the patent laws is concerned, I think it will be 
found that many, if not most of them, have preferred other com 
binations, such, for example, as the *‘ Patent Law Committee, 
1875,” &e., for neeageoe their object. I think it is due to such 
bodies as the above committee, the very influential association of 
inventors and others at Glasgow, the Associated Chambers of Com 
merce, the Society of Arts, the Society for the Promotion of Scien 
tific Industry, and other institutions which have really brought 
great influence to bear in advocating practical suggestions as to the 
patent laws, that the observations of your correspondent ** T. L. T.” 
should not go forth unquestioned in an influential journal like your 
own. 

London, April 29th. 


5. 


LABOUR AND CAPITAL IN GERMANY. —-Herr Achenbach, the Ger 
man Minister of Commerce, has instructed the directors of the 
imperial collieries to reduce without delay the wages of their work 
ing miners; the number of working hours is also to be increased. 

THE METEOROLOGICAL Socrery, ~The usual monthly meeting of 
this society was held on Wednesday evening, April 2ist, at the 
Institution of Civil Engineers ; Dr. R. J. Mann, President, in the 
chair. Rev. C. P. Peach, Alfred Rapkin, and Edward Mason 
Wrench were balloted for and duly elected Fellows of the Society. 
Mr. Scott read a paper, ** Notes on Sea Temperature Observations 
on the Coasts of the British Islands.” He said that it mainly related 
to the connection between sea temperature and the take of fish on 
the coasts, and he noticed the investigations formerly carried on by 
the Dutch, and that now in progress under the direction of the 
Scottish Meteorological Society. He read a letter from Mr. F, 
Buckland on the subject, which proposed « scheme of xction which 
would entail heavy expenditure, while at present there was no 
satisfactory record kept of the take of fish on any coasts, except 
those of Scotland. Mr. Scott then said that he had had some 
observations of sea temperature taken at some stations in the West 
of England and on the coasts of the Trish Sea, and had received 
some observations from Mr. W. Dymond and from Mr, N. Whitley, 
and he submitted some monthly mean temperatures from a few 
stations. He also stated that both the Trinity House and the 
Commissioners of Irish Lights had kindly constnted to have obser- 
vations taken at certain lightships, and that instruments had been 
supplied for the purpose and the inquiry was in progress. In con- 
clusion he mentioned the steps taken by the German Government 
to investigate the temperature, Xc., of the sea, on their Baltic and 
North Sea coasts, and expressed a hope that our Government would 
undertake a similar inquiry. Mr. Pastorelli read a — ** On the 
Errors of Low Range Thermometers.” He pointed out some of 
the difficulties which instrument makers have to encounter in 
graduating thermometers from 32°0 deg. to 38°) deg., the freezing 
n»oint of mercury, as there is no intermediate fixed point. He 

lieved that fairly accurate thermometers could only be obtained 
by calibration. Mons. Louis Redier exhibited his new barograph, 
which was explained to the meeting by Mr. Symons. Mr, Scott 
also exhibi Professor Wild’s pressure anemometer, 





oe * 


te 


~~ 


ao ets a 


sie ee as 





APRIL 30, 1875. 





THE ENGINEER. 





292 





“£3199 YORU Os ZuysasTUVUl UOLZLIOOSSY sTy} Puy 07 posvetd ory 344 
“pearl oq [TIM ,.‘s}0013g OTQNg Ut s¥x) jo uoydumsuoy oy} SuTutuLajap 
roy wiayshg Joa OFvIOAY OYT,,, WO yrepO-conpA “q “q Aq szodeg v puv 
~ Surpeay UT POPSTA SHIOA\ ,, O4F UO “ALIvT “Ay “V Aq 40 ot Vv. “SL8T ‘ha 
UdVOH{ Qu oY} 07 UorZvioosse 94} Jo szueUIpUsUIe posodoid oY4 1914INy 
0} JOLI4SIP OY} 1OJ JUSUTVITLV JO SIequIoUL 944 Zurysenbar jo Aq IqQustape ayy 
Os[e ‘parepIsuod oq [LA JoqsoqoUVyY 4v Suycour [enuuUE oY} OJ 9944TULUTOD 
oy} Jo poder oy, “pozIsta oq [IM ‘toUTeg pue AUN “sassoyy Jo A10,0vy 
oy} pus ‘syOMIEZUM O49 ‘SYIOM OFvMos puy oSvulvIp peynoexe A[QUII0I 
oyy uoya Gxou Avy 4}, 94} UO ‘syrog ‘SuIpLay Fe PTE oq [ILM 4oL4STp 
SaZUNOD SUIOY 94} JO SIOQUIOUL OY} Jo Suyoour psiyy oy T—"*SHOraA 
-uag GNV SYAINIONGA AWVLINVG GNV TvdIOINAW AO NOLLVIOOSSy 

“‘snora3uep [Z—spojop CzE ‘[eIO], “sno10F 


-uvp #—J ‘emsseidi9a0 jo sasvo fT ‘saayea ainssoul youg-paey ynoryzra | 


siatiog fsnoreSuup [—Jz ‘0791p seBne3 amssoid ‘snorssuvp Z—g ‘0731p 
soatea Aqoyus Sp ‘073tp sInid_ oyqisny { snoreSuup}] t{—F ‘0931p snquiudde 


qno-Mo]q £Z “Iepio JO yno saZnvd sozem fg ‘0741p [eUIEzXe {Jp ‘Burrooas | 








[eusazut {snor1asuep g— Le ‘0741p [wusszxXe fsnolesuep Z— Jp ‘uorsor 
-100 [vusozut f Je ‘sezutd pere4st[q ‘snoseZuup p—gz ‘seangoury ‘g ‘odeys 
JO gnO sou — : YPM 4JOUL Ueeq oALY spOoJep SuLMoT[Oy ey porsod 
aaoge oy} Surmg “pavd stoyVUl ay} Butavey a10joq ‘sBuryqyy jo yuewad 
-U109 PUY UOTPNAYSUOD I1dY} spavZor1 sv yZ0q ‘poulutexe ATTeIoads OsTu ynq 
‘aanssaad ornerpéy Aq ATUO yOu pozse} o10M PUL ‘SeUO MOT B19 SIOTIOG O11} 
‘sasvo FI 19430 oy} Ur ‘oTIyA f payIoM or0M AOYZ YOryA yu sarnssoid oy 
IO} SS9UZY IY} UTVzIZOsE 03 ‘sn UL ApvorTE S10TI0g 03 porfdde o19M 84803 
oyneipdy osey3 Jo mm0g ‘amssord ornvrpAq Aq pose}, o10M S.19TI0G QT 
‘uorzippe ut ‘apm {AjerUea QOg pu ‘sang oq} ur gz ‘A[[euIOjUI JE 
“AT[VUIE4xX9 COGT “PIuTUUxe siaTI0q Cg/Z puL ‘epeUT o1aM UOIZoodsUT Jo SqISTA 
| T&2L one judy jo pagz 043 03 Arenuee jo 4sT 943 WoIg—: yous 
-qu we st Sutmopjoy oy} ytoder styy JQ “weak 04} Sump prey ssurysow 
Joud 4v paliajop useq ‘ssouIsng 10430 jo souenbesuod ul ‘pyy yor jo 
UOTZVAapIsuo) ayy “ysvy ArenULy Jo 4ST 9y3 VoUTS ‘sUOIsO[dxe IaTIOg Jo p1coat 
vB puv ‘uooadsut jo szIStA JO srefnorzied papnypout ‘asvo sity ur ‘yor 
‘ga0dea sty paquasaid ‘19eutSue joryo “1eyoZe,T "| "LT “UY ‘treyo ey ur 





‘guopisoid ‘uoseyg ysny “apg ‘431z [dy ‘Avpsony, uo ‘1aqseyouryy ‘400038 | 
-UOTPVIOdIOD UT SIOUZO BY} 4B P[EY ‘UOIQVIOOSSE STY} JO 99}4TUIUIOD BATZNIOXO | 
94} JO SUQaI0UI 4s¥] 04} JY—'NOILVIOOSSY SUAS KVALG UALSAHONVIY 








"RLTLH) YFLM WOTZLoTUNUIUIOD ayvIpeuIMT UT pedeld oq plNom [NoquIrgzg | 
suveut stq3 Ag *poeqedurezu0o st UI0H{ Uspoy) Ey} Jepun UoTyeSuo0joad s41 | 
gnq !UM0z JaMo, pue soddn oy puv suorqeys Avapier vqepey pur vag | 
ay} Wed 03 saasos AJUO yuasoid 4v oT, OY} FLY Mees 9q [ITM 4] 

"000°06F Joqu seam YOM oY} JO 4800 afoyAr 94} pur ‘YSsugq | 
st Luvdu1os ey, “LoJovs}UOD pUL sITVUOTSSE0U0D 9Y} ST pULAH “]V 
*YAOMYOLUIG JO sBuLt 
2919} YFLM JHOYSnosy} pouty st 4t puv “9ZOg st dovzNs oY} YZvatIeq YWdop | 
4soqvei3 4] «“AvpO puY Yoo. asozstTyOs V YSNOIYZ paysoa st fouUUN oy, 
ad £4 
so[OUSTA ‘Jee38 IoWesseg Jo av SIV oy, *yuewom Lue 4 suresy 043 JO 

















uorzsod 94} []2} ULO ay YoryA woIy ‘ouBue oq} Lq poysom puv ATTeOrnIEA 
pesuviie apou [wus Vv qILM paeystUINg st JOALIp-oulsue oy, ‘aun 
¥ qe pasn ZutTeq oz ATUO “ramod esi0y-Q4 Jo s1eqIoq amos Lq poryddus st 
ulve4s puv YosnerD ye eprur sua AJaUIQoeUI ayy, “1e,OUIVIp UT “UIG “BFL 
alv SUINIp OM} eG, ‘eyorys ‘“uIg “439 ‘sxopurAo ‘uIgZ YIIM seuLsue 
Surpurm jo aed v Aq peryddns st samod earyjou eyy, ‘suo, Fp Buteq 
Ulvd} Zurpusose 0y} IOF pamolye pol sseoxe oy} ‘eurpout oy} dn Za1oF 
esoy} JO yUoose oy} Surpre saSviiivo Zurpusosep oy ‘u1eyss ado oy} uo 
peytoa puv ‘a[qnop SI eUT] ey, ‘ssk[D PUOVES "pg PU ssUTD 4sIy "pF ore 
seivy oy} puv “noy Uv sept Ua st pesds oy], ‘OT Ul [ oprsd advi0an 
84} PUL “7590S ST SOIZTUEIZXS OM} OY} UOAMJaq [PAZ] JO eoUAIEBIp oy], 
‘spavd Z1g Duloq sper oy} Jo 4eT} ‘spavd FEg st fouMUNy 943 Jo YASUE] [e304 
ey, ‘uvjd oy} Wo’ ddI 4e poozssapuN oq [LAK [PUUNZ O47} Jo ayNoI oT, 
"GIST ‘Aaenuee jo RJT 943 “Lepung uo oyjesz 403 pouado ‘veg 
puv vzeen usexrqgoq Lemjrer punoswsiopun ay} eroqe ayVqsnyt aA, 

















\ 


ame a to 
™~ ' ices 
ai sewn i , 


Oy wee | 


lei 
! ‘ a6 


a | 



























































iD<i  }x| 
| f lo | le , 
jy Sa! o| | | 
> 4 At ae ry je] red 1 r 
DR ~{ <8 a x| Ix | 1 ' 
. ae ? /z >| ° 
vas Avanives | | 7 /  __— *_ vas avemval’s/ jz) |< Aiden’ 
tsnon a i 7 — i c! fe 
thon PES RS | ES TY JF ARERR RNS Fn SRNR A ISS mY es see mf-qehe ede faa oe 
Vuid a bck oi rd O)* frawde. > >] 7 . f. 
i / / > ie ie > ; H *E 
~ ! 
eee, a Le j 
/ 7 















‘HI 











— | ten 


ed 


— 








, doke zwodlvis 
oon | 

















-+- —— > 


00, 08 $01 011¥4,00}0€ *-800 VIMA 06 30,071 ¥4 


og Of“ #00 TVs) OOOS* 20D T1¥4 
= —-- - - ++ 































































































































































































< 
°o 
e = 
2 = 5 
INENOD «9NF & o 9 
nr z 
mms —_ . 
1) TONTINSRY TWERIKN AMJONVHO #ON3 sd 3 4% 
WAdECH AONE $ 
z . 
a 4 
~ » < 
“ s = oC 
oer ot “ x n 
” no a | . x 2 ro a a 
HRY ——e : =. = = a Es . <S = <i — ———— 
m vl 30) =nur foal = > fs es 33 4 oo 
° S = m 5] 
GhaRREEA) 3 : = ° a ms . 
4H BNIDN? ——S-_ = = r x 3 % 
? ° o > 
was AVMUVE WEId ra 2 x a 4 &é 2 
co) Ss < as 
zz x 4 = = o 
zm = z al we S og 2 
eB & z z . € 
S = z “ ~*~ uv 
Reo 2 2 7 aay . 
a” & = Ps Ss 
oS 4 ' e 
e@¢ o o 
4 “ ‘° 


AVMATIVGU GN 


QNOUDUAAGNA ATIMONILNVISNOO UHL 


zx 
c 
» 
” 
cs x 
< 2 = 
D3 a = 
z =z e 
-~ » » ~ 
z * 
°o c “ 
S < ” 
eE £ 
= » 
“ 
4 < 
’ 
i — 





[iu inisaasinadihinmsnmiehenkcneeibecas 














Apri 30, 1875. 


THE ENGINEER. ~ 


293 








TURTONS PATENT 
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We illustrate in the accompanying engraving a new and, in 
our opinion, excellent railway buffer, invented and patented by 
Mr. G. Turton, and manufactured by Messrs. Ibbotson, of 
Sheffield. That the buffer is giving satisfaction is proved by 
the fact that about 3000 of them are in use. 

The construction of the buffer is so simple that it will be 
readily understuod from the drawings without much description. 
The conical case, Fig. 1, is made of wrought iron stamped up to 
shape and welded. The neck is then bored out to the shape shown, 
and when heated the cast iron ring, B B, Figs. 2 and 3, made in 
halves in order that it may be put round the buffer rod, is 
inserted. The wrought iron contracts on the cast iron and holds 
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WROUGHT IRON BUFFERS. 
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it firmly, and the strength of the whole is increased by shrinking 
on a wrought iron ring outside, as shown in Figs. 4, 5, and 6. 
The buffer head is jumped up solid with the rod from a bloom, 
and the end block which bears on the spring is welded on solid. 

Certain modifications of the buffer are shown in our en- 
gravings, fitting them for use on locomotives, trucks, or car- 
riages. In some cases the rod is extended right through the 
back plate in a way which will be readily understood. 

The buffer is, as a whole simple, very solidly got up, should 
be able to stand a great deal of hard work, and is cheap. These 
circumstances will no doubt commend it to the attention of rail- 
way companies. 








CARRIAGE WASHING APPARATUS, GREAT NORTHERN RAILWAY. 
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ON Tuesday morning, last week, some private experiments | is not very dissimilar in principle to that of hair brushing by 


took place near the running sheds of the Great Northern Rail- 


a :. ’ 2 . . 
way, King’s-cross, with some machinery just erected there for | 


cleaning railway carriages by mechanical means, invented by the 


Earl of Caithness. The invention consists essentially of two | 


large vertical brushes driven by a little steam engine; a number 
of dirty carriages making up a train of any length is passed 
slowly between these revolving brushes; water is thrown upon 
the side of each railway carriage, 2ft. in advance of the brush, 
from a vertical iron pipe pierced with small holes, placed at an 
average distance of 8in. from each other. A second water-pipe, 


| machinery. 

This invention was made and patented by Lord Caithness 
towards the end of last year, when after fitting up and trying 
a small revolving brush in one of the carriage repairing sheds at 
King’s-cross, he resolved to order the construction of a machine 
| for actual use. While this was in course of manufacture he left 
England on a prolonged visit to the United States of America, 
| and a week or two since returned, bringing with him an exceed- 
| ingly efficient and well-made stationary engine of 4-horse power, 
| manufactured by the Baxter Steam Engine Company, at Colt’s 


pierced with similar holes, directs another series of smal] jets of | fire-arms mgnufactory. This little engi yhich i 
‘ y arms mei ; gine, which is very popular 
water directly upon the brushes, The whole arrangement | in America, is used to drive the brushes at Sineberen. wi 


In the experiments last week a dirty train of twelve carriages 
of different sizes was passed between the brushes, The time 
occupied in so doing was four minutes and a-quarter, and 
although this was the first experiment tried with the completed 
apparatus, the results were gratifying. During those four 
minutes it became evident to the observers that three conditions 
at least affected the results. The chief of these was the velocity 
with which each carriage was drawn between the brushes by the 
locomotive, those which were passed most rapidly being less 
perfectly cleansed than those drawn more slowly. Another con 
dition was the amount of pressure of the brushes against the 
sides of the carriage, which pressure was completely under th 
control of the man who used the apparatus. <A third condition 
was the distance between the holes in the vertical pipes, which 
projected the water upon the sides of the carriages. The motion 
of the train as the small jets of water played upon it caused 
the jets to describe parallel lines upon the sides of the carriages, 
and when the motion was too swift, and the brushes themselves 
not quite saturated with water, small portions of the carriages 
were liable to pass without being wetted. These and other little 
points were noted before the train had passed half-way through 
the brushes on its first trial; the speed of the train and the 
pressure of the brushes were then so regulated that the last half 
of the train passed as perfectly washed as could be desired. 
Before the train passed between the brushes it was palpably dirty, 
and after it came out it was palpably well cleaned, windows and 
all 

In using apparatus of thix kind in practice the trains will 
probably have to be pushed backwards and forwards on sidings, 
so that they will run between the brushes once in one direction and 
once in the other, but, in order to brush them on each of these 
occasions, it will be necessary to use reversing gear to drive the 
brushes, so that they can be turned in one direction while the 
train is entering the siding, and in the other direction while it 
is leaving. With the gear at present at King’s-cross the brushes 
can be driven in one direction only. 

The machine tried last week is shown in the accompanying 
engraving. The lever arms, by means of which the man pressex 
the brushes against the sides of the carriages, were found to be 
a little too short, the consequence being that he had not a con- 
venient amount of leverage to produce the requisite pressure 
without undue exertion ; the shortness of the handles also kept 
him within reach of the spray from the brushes, from which 
spray he was protected by means of a waterproof dress. The 
brushes are to be covered by a screen. Had the handles been a 
little longer, as they will be on the next occasion, he would be 
almost entirely out of the spray. The velocity with which the 
brushes were driven was somewhat slow, so that they did not 
discharge any spray worth mentioning, except for a yard or two 
in the direction of the end of the train, just over the place where 
the man was applying the pressure by means of the lever. The 
other spectators were not in any way inconvenienced by the 
spray, nor was it necessary to put up the protecting “shield ” 
which is included in the patent. The quantity of water con- 
sumed in washing the train was surprisingly small, and probably 
less than would have been consumed by the ordinary method of 
dashing water from buckets against the sides of the carriages 
before applying hand brushes. 

The projecting brasswork at the sides of the carriages did not 
appear to in any way interfere with the cleaning operations, 
probably because of the great size of the brushes, and their soft- 
ness. They were made of horsehair. The new carriages in the 
train had fewer projections and were smoother on the sides than 
the old carriages. If the smal] quantity of brasswork on the out 
side of railway carriages were fixed in a horizontal rather than 
vertical position it would be better in theory for use with the 
revolving brushes ; but, practically, no inconvenience resulted, 
and when the brushes are made to rotate alternately in two 
directions by means of a reversing gear the theoretical objection 
will possess less weight still. 


looked as if they had been standing uncleaned for a great length 


their sides, Experiments have yet to be tried -vith muddy trains. 
So far as could be seen from the trial of last week there are no 
difficulties in cleaning railway trains by the method now under 
notice, which cannot be overcome by experience and by practice. 
At all events, a train was well cleaned at the sides after passing 
twice through the brushes, the time occupied being four and a 
quarter minutes each passage, or eight and a-half minutes alto- 
gether. 

Lord Caithness says, “I am told it takes a man twenty-five 
minutes to clean one carriage by hand.” By the kind permission 
of the Great Northern Railway Company, Mr. J. Budge, loco- 
motive superintendent, and his son, have kindly carried out all 
the plans on this subject in a most satisfactory manner. 


MORTON’S BALL PRACTICE INSTRUCTOR. 

Tuis little contrivance shown in the annexed engraving is 
intended to be used for the purpose of practice at miniature 
targets—a kind of practice, even in aiming only, admitted to be 
very valuable. It consists of a dummy cartridge of iron per- 
forated longitudinally, so as to make a small barrel through 
which projectiles from metallic saloon pistol cartridges are fired. 
These cartridges are inserted in a chamber at the rear face of the 
dummy cartridge, which is then inserted in the breech of the 
arm. The cartridge cases are expelled by means of the little 
extractor rod shown in the cut. 











The sighting, we understand, is about fifteen yards, with the 





miniature target, to the 100 yards usual sighting. The “in- 
| structor” is patented by Mr. Morton, of Railway-approach, 
London Bridge. It will, we think, be very useful, but it would 
be better, if possible, so to construct the iron cartridge block that 
it could only be inserted in exactly the proper position. This 
might easily be managed with private rifles, perhaps not so easily 
with Government arms. 


AccoRDING to the Globe, the actual cost of the hydraulic loading 
gear, complete, constructed by Sir W. Armstrong and Co,, for the 
Thunderer, is £3000, 





The train used last week consisted of dirty carriages, which. 


of time, but there were no splashes of dried mud to be rubbed off 
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ASSOCIATION OF MUNICIPAL AND SANITARY 
ENGINEERS AND SURVEYORS. 

THE sixth meeting of the District Committee for the Midlands 
was held in the Council Chamber, at the Town-hall, Northampton, 
on Thursday afternoon. The objects of this Association are the 
sromotion and interchange among its members of that species of 

nowledge and practice which falls within the department of an 
engineer or surveyor engaged in the discharge of the duties im- 
posed by the Public Health, Local Government, and other Sanitary 
Acts; the promotion of the professional interests of the members, 
and the general promotion of the object of sanitary science. The 
members of council present were Mr. Lewis Angell, M. Inst. 
C.E., West Ham, London —the president of the Association—and 
Mr, E. Pritchard, Assoc. Inst., C.E., hon. sec. for the Midlands 
Warwick, The other members present were :—Messrs. J. H Pid- 
cock, Northampton ; KE. J. Purnell, Coventry ; G. Cole, Hereford ; 
T. T. Allen, Stratford-on-Avon ; J. Lobley, Hanley ; E. Monson, 
Acton, London ; E. Sharman, Wellingborough; J. D. Simpson, 
Buxton; and T. W. Baylis, Redditch. The visitors were :—Mr. 
D. Tough, manager of the Heathcote Sewage Farm, Leamington ; 
and Mr. W. Boon, Coventry. 

Mr. Angell occupied the chair, and expressed the pleasure it 
afforded him to meet the members of the Association in Northamp- 
ton. This was the first time they had visited the town, but he 
had no doubt that here, as elsewhere, they would have an interest- 
ing day’s work carved out for them. He regretted that the attend 
ance was somewhat small, but this was owing to many of the 
members being engaged on parliamentary work. The critical 
state of the health of the wife of Mr. Jones, the general secretary, 
also prevented that gentleman from attending. Mr. Pritchard, 
the hon. sec., then read the minutes of the last meeting, which 
were confirmed. The secretary also read letters from members of 
the Association residing in all parts of the country, expressing 
regret that engagements which could not possibly be foregone 
prevented their attendance. They hoped, however, that the 
meeting would be a successful one. The president announced that 
the council had presented a memorial to the Local Government 

Zoard, asking for certain points of amendment in the Local 
Government Act, especially for that which will put the borough 
engineers on tle same level as medical officers, and give them 
the same protection. No answer to that memorial had as yet been 
received, ‘hey were also preparing one asking for an amendment 
of the Act upon several points suggested to them bytheir experience 
of the workingof the old Act, and whichthe Government had not had 
clearly brought beforethem. He found that Mr. Lobley, of Hanley, 
summarised a number of points which had occurred to him. They 
were certainly very valuable suggestions, and he only regretted 
that Mr. Lobley did not send them through the Association, as 
they might have liad greater weight with the Local Government 
soard. Mr, Lobley replied it was really a report to the General 
Purposes Committee, and they instructed that it should be printed. 


Mr. Monson suggested that an attempt be made to get the words 
new roud ” detined in the new Act, as at present it was a matter 





of difficulty. My. Pideock quite agreed with Mr. Monson. North- 
ampton was at this time in 2 very serious dilemma on account of 
the difliculty. The Act defined a road to mean a footpath or any 
public passage, and the consequence was that they had a passage of 
more than half a mile in length, which, when built upon, made 
the houses all irregular, being up to the boundary in some places, 
and 30ft. back in others. He considered there should be a clause 
compelling those who built by the side of a narrow road to set back, 
so that there should be at least 40ft. The chairman remarked 
that the suggestions made would be considered, With reference 
to the financial position of the association, he mentioned that there 
was £160 in hand, and stated that the council had decided upon 
publishing the proceedings of the society from the commencement. 
Mr. Monson objectel to the printing, but the other members 
present considered it would he advisable to adopt the proposal of 
the council, believing that the publicity thus given would be of 
considerable benetit. It was accordingly propesed by Mr. Baylis, 
and seconded by Mr. Purnell, that the meeting approve of the 
publication, Carried. ‘The company then, under the leadership 
of Mr. Didcock, paid a visit to the sewage farm. The various 
matters in process were explained by Mr. Pidcock, who also replied 
to the number of questions put by members of the Association. 
feturning, after a couple of hours’ survey, they visited Messrs. 
Turner Brothers, Hyde, and Co.’s shoe manufactory. The 
senior partner (Mr. Richard Turner) kindly conducted the 
party, and all appeared to be highly interested in the manufacture, 
After this an adjournment was made to the Town-hall, where 
Mr. Pidcock, of Northampton, read the following paper on 
** Northampton and its Sewage.” 

“*T propose in this paper to give a slight survey of the advance 
of sanitary matters in this town during fifty or sixty years, 
together with some few local statistics, which I hope may prove 
interesting to you. Northampton is a very old borough, and can 
exhibit an unbroken line of mayors since 1377. The area of the 
town is 1520 acres. It is situated on the ironstone series of the 
lower oolite, on the northern side of a valley, through which flows 
the navigable river Nene, which bounds the town on its west and 
south sides. The town rises abruptly from the river to an eleva- 
tion of 120ft. in half a mile, continuing on to table land on the 
north-east to 200ft. in a mile’s distance. The town, thus situated 
with a south and south-west aspect on a porous soil, ought to be 
one of the healthiest. The geological formation is very peculiar ; 
the greater portion of the area is occupied by the ironstone, but it 
is so intermingled with limestone, sandstone, blue and white clays, 
white sand, yellow sand, and gravel, that frequently, in culverting 
the town, all these have been met with in the length of a single 
street, the rock and the white clay being so hard as to require 
blasting with powder. The result of this mingling of strata is a 
plentiful supply of very pure water, which, in the forms of 
springs, comes to the surface in several parts of the town, 
but from this natural blessing results much of the sanitary 
trouble of the town. In olden times every house had its 
well, generally at a depth of from 6ft. to 20ft., and also a 
necessary in close proximity, owing, then, to the porous 
character of the soil. These wells, as the population increased, 
became contaminated, and were obliged to be disused where 
very foul, but continued to be used, and are so still where 
the pollution is not ‘palpably apparent.’ Of course the 
health of the town suffered, and does so still, from the 
drinking of this polluted water, but it isa diminishing element, 
and it is to be hoped that ere long it will be entirely abated, as 
by the persevering compulsion of water-closet drainage into the 
sewers, but few of the old middens and cesspit$ now remain. 
The government of the town, as regards sanitary matters, has 
been in the hands of improvement commissioners. An Act of 
Parliament- constituted them such in 1814, another in 1843, and 
« further one in 1871; but by another Act, passed in 1872 and 
1874, the government of the town now resides with the Town 
Council, The town is supplied with gas and water by private 
companies, under Acts of Parliament, the latter since 1937, the 
former about the same time. Gas is supplied to the town at a 
cost of 4s. %d. per 1000ft., the company being at all costs of 
erecting, maintaining, and painting the public lamps, of which 
there are 523. The quantity is calculated on the basis of each 
burner consuming five cubic feet per hour. The cost of gas to 
the public is 4s. per thousand. The water supply is not in such 
a satisfactory condition. Water, being a necessity, ought, in every 
case, to be in the hands of the authorities, the restrictions on its 
free use required to insure success to its commercial proprietors 
mitigates against its more liberal use by the public, especially by 
the poor. The supply is very good in quality, and not excessive in 
cost, being 1s. per thousand by meter to the public. The charge 
for the use of the town for street watering, &c., being at the rate 
of 14d. per ton, to be ascertained by meter. I think it should be 
an object with ovr Association to press the question of a public 
supply upon our employers in every town. In early days the 











turning of house soil info the public shores was visited by a fine. 
The Act of 1843 gave powers to drain the town and compel house 
drainage into the culverts, and also to raise £20,000 to effect 
the work. The money was soon spent, and some drainage works 
effected ; but the want of funds and the indisposition to in- 
crease the rates prevented any systematic carrying out of a 
definite scheme ; indeed, so piecemeal was this work executed 
that the greater portion has had to be removed and deepened 
to meet the enlarged dimensions of the town. On my appoint- 
ment to the surveyorship in 1858, I found matters in a very 
unsatisfactory state, but few of the streets were culverted, most of 
the wells of the town had been converted into cesspits, and the soil 
saturated with ordure. I have seen it oozing through the joints in 
the rock in making a culvert 20 or 30 yards away from the privies, 
and at a depth of 12ft. and 15ft. Fever and disease were, of 
course, rampant, the death-rate for 1859 reaching 28°2 per 1000. 
My first care was to plot a section of all the streets and lay out a 
scheme of drainage to meet any future requirements for the whole 
area of the town; to urge upon the board the necessity of either 
procuring more borrowing powers or to increase the rates to devote 
them chiefly to the construction of the culverts, to organise a staff 
of workmen, and to keep steadily on to the completion. This 
project was accepted, and has been acted upon since that period to 
the present. Besides what has been constructed by private owners 
in new streets, 14} miles of culvert have been laid at a total cost of 
£17,233, averaging 13s. 9d. per yard. The size of each culvert 
being, the largest, 4ft. by 2ft. 8in.; and the smallest, 3ft. by 2ft.; 
the least depth being 9ft.; the greatest, 26ft. They are constructed 
in half brick, and the insides rendered in Portland cement. In 
addition to this a large main culvert has been recently completed 
in the form of a double 5ft. culvert, 1140 yards long, at a cost of 
£3405; £3 per yard. All these costs have included ventilators, at 
an average distance of 100 yards apart; street gullies, and %in. 
pipe connections, at an average of 60 yards apart; and every ex- 
pense connected with the complete work. At the same time that 
these culverts have been in course of construction, the houses 
have been made to drain into them, the result being that now, with 
the exception of a few hundred yards, the whole town is completely 
sewered, and but very few old middens and cesspits remain to 
contaminate the water-bearing strata. The effect upon the health 
of the town since these culverts have been constructed is very 
palpable and satisfactory. In 1859 the rate of mortality was 28°2 
per 1000; in 1860, it was 26°8; in 1861, 24°2; and in 1862, 21°5; so 
that the effect on the health of the town was immediate in the 
worst quarters, which were, of course, the first which were taken 
in hand. This ratio, with one or two exceptional years, when 
small-pox, through the neglect of vaccination, got a footing, has 
been continued since, but it is to be hoped that this, by the greater 
control over the habits of the people, by the medical officer of 
health, will be still further reduced. Originally the sewers emptied 
themselves into the river, and so, in process of time, came up the 
pollution of rivers question. As early as 1855, struck probably with 
the glowing account of the “‘ El Dorado” at Leicester, Northamp- 
ton would emulate their enterprise. Mr. Marshall, of Birmingham, 
was consulted, and devised and carried out some sewage works, 
consisting of four tanks, 12ft. by 10ft. in area, to filter the sewage 
through charcoal. I need not note the result. Things went on up 
to 1860, when larger tanks were constructed, and chemical deodo- 
risers and precipitating agents were experimented upon, but I had 
to bear the disappointment of seeing all my endeavours succeed no 
better than others. The agents experimented with comprised 
separate and combined liquid and solid lime, perchloride of iron, 
chloride of lime, sulphate of iron, alum, chalk, carbolic acid, and 
sulphate of alumina; and the filter beds were prepared with straw, 
cocoa-nut matting, sand and gravel, ashes, burnt clay, calcined iron 
ore and chalk, both upward and downward action being tried. The 
perchloride of iron and the sulphate of alumina were prepared from 
local materials on the premises, at half the cost they could be other- 
wise obtained; but all to no purpose. The filtrate still polluted the 
river, to the satisfaction of no one, I believe, but the Vice-Chan- 
cellor, who in 1868 acceded to the petition of our opponents, and 
granted an injunction against our works. Another followed in 
1870; so, failing in all attempts to purify the sewage, an Act of 
Parliament was obtained to take land for a sewage farm, which it 
is hoped will put an end to any further trouble on the sewage 
question, though such immunity has had to be purchased at a price 
which will for many years keep its memory green. 

‘* Injunctions having been granted against polluting the river Nene 
in 1869-70, the town was driven into immediate action to provide 
aremedy. Two methods presented themselves for adoption. The 
first, advocated by Messrs. C. Hawkesley, C.E., and Dr. Letheby, 
was to greatly enlarge the existing works, and precipitate the 
sewage by means of the crude sulphate of alumina, made from 
local materials, which had proved itself to be by far the most 
efficient of anything that had been experimented with. It was 
composed of the ferruginous loam of the ironstone, digested with 
sulphuric and hydrochloric acids, in varying proportions, according 
to the character of the loam, The cost of these works would have 
reached £10,000, entailing an annual working expense of £3000. 
I cannot say but that this plan might have succeeded, as the 
experiments were most hopeful; but taking into account the 
failure of all the nostrums of the day, and the chemical fact of 
all the manurial elements of sewage being soluble in water, I 
could not advise its adoption, but pressed upon the board the 
advisability of having recourse to irrigation. This solution was 
decided upon, and then came the question how to carry it out—by 
pumping or gravitation? If, pumping, the board had the offer of 
two estates—one clay, the other sand—each having its summit 
level 200ft. above the sewage works, and four miles distant. They 
could only be taken on a short lease, and at a rent of £3 to £4 per 
acre. The alternative by gravitation necessitated the purchase by 
——7 powers of the necessary land; the first that could be 
reached, by a gradient of 12in. per mile, being four miles from the 
town. An Act of Parliament was obtained in 1871 to enable the 
board to acquire about 600 acres of this ground, and to raise the 
necessary capital. The chief inducement to this decision rested 
upon a matter of figures. The town being drained on the single 
system, the amount of sewage requiring treatment would vary 
from one to six or eight million gallons per day. The engines and 
mains for such an amount of work were calculated at £40,000, the 
working expenses at £2300, and the rent of land at £4 per acre; 
thus :—£40,000 at 44 per cent., £1800; working expenses, £2300 ; 
rent of 327 acres, at £4, £1308; total, £5408 ; £80,000 to be paid 
off by equal annual payments, in thirty years—£4911 7s. 8d., with 
no working or other expenses, and with no uncertainty as to the 
continued possession of the land; the estate, at the end of the 
thirty years, being the freehold of the town. 

“The farm, comprising 327 acres, is in form of a fraction of a 
cone, one mile in length, E. to W., 46 chains deep at the E. 
end, and 27 chains at the W., with a southern ct. The fall 
of the land being pretty uniform, 9ft. N. to S., and 7ft. W. to E. 
The soil is a rich loam, about 2ft. to 3ft. deep, on a bed of gravel 
and quicksand. The whole estate is laid out on an uniform system, 
being divided by roads, 10 chains agg running throughout its 
length; the plot again being equally proportioned, 8 chains in 
width; thus the cists a the plots are each eight acres in 
extent, some four and a-half, and some six acres, the outside plots 
being a little irregular in quantity. The drainage is accomplished 
by means of an outfall culvert, 3ft. in diameter, 7ft. deep, running 
dese the base of the land; 9in. drains take out of this at eve 
eight chains, from which in at every four chains branc 
——< 3in. drains, from 5ft. to 6ft. deep, by which means the 
underlying quicksand has been thoroughly drained. The delivery 
of the sewage is effected by means of two 2ft. culverts, running along 
the northern boundary, from which, atevery eight chains, take down 
12in. socket _ to the head of every bed, along which it flows in an 
open channel (at some future time, aseverything mes established, 
to beconcreted), andso down the plots in theordinary way. Castiron 
hydrants have been devised, and used for the delivery of the sewage 
on each plot, so that, with the exception of the open temporary 





channels, the sewage is never exposed to the air at any part of the 
farm. The farming operations ey up to the present time, 
been only subservient to the engineering work, and on plots as 
they could be prepared, no statistics can, as yet, be adduced, but 
it may be interesting to know the amount of work that has had to 
be carried out. Thus has been executed 8} miles of culvert, varying 
from 3ft. Gin. to 2ft. diameter, much of it built in quicksand; 
4 miles of 12in. glazed socket piping, 6 miles of hedges, grubbed up 
three acres of plantation, stocked up, and 600 timber trees, uprooted, 
1 mile of iron fencing, 47 miles of four-rail fencing, 1/ miles of 
quick hedge, 1 mile of parish road, diverted ; 4 miles of farm roads, 
1 mile of flood bank, between 3ft. and 4ft. high ; 120 acres of old 
pasture land pared, burnt, or destroyed, and about 150,000 cubic 
yards of earth removed and levelled in, beside stables, cart’shed, 
weighing machine, &c. &c., and other contingent works, 
The farm now comprises 200 acres levelled and will be 
cropped this year; 19 acres in roads and waste; 565 acres 
grass land, which may be levelled; 224 acres high ground 
above sewage delivery; 29 acres now in hand levelling; total, 
327 acres. The cost up to December 31st, 1874 :-Parliamentary 
arbitration compensation and law charges, £12,257 5s. 9d.; purchase 
of land, about £130 per acre, £44,960; works, £20,329 12s. 7d.; 
total, £77,546 18s. 4d. The crops inand being sown this year com- 

rise wheat, barley, beans, potatoes, carrots, turnips, mangolds, 

ohl rabi, brocoli, cabbages, cattle cabbages, rye grass, and osiers. 
The farm having a railway station within half a mile, and a river 
wharf on the premises, is well situated for the transmission of 
produce to distant markets ; but my conviction is that the hope of 
a sewage farm will lie in the keeping of stock, either dairy or growing. 
The crops are so large, the markets so difficult and distant, and un- 
certain, except in some few instances, that it appears almost, 
self evident that the carriage of the produce off the land on the 
animal’s back must be the more remunerative method of working. 
The area of the borough, 1520 acres ; ditto drainage, 500 acres; 1st 
rainfall on ditto, 114 million gallons; minimum sewage, 1 million 
gallons; maximum ditto, 6 to 8 million gallons; water supply, 
about 600,000 gallons; population, about 45,000 ; assessed value, 
£122,000; mortgage debts, £92,224; roads and streets, about 
twenty-five miles ; number of houses, 9063; annual cost of main- 
tenance of town, repairs, lighting, watering, and scavenging, 


The secretary asked if Mr. Pidcock could give the cost per lamp. 
Mr. Pidcock replied that he could not. Instead of putting meters 
to all the lamps they took them at the five feet per hour, anid 
then paid on the hours they were burning. Replying to the chair- 
man, Mr. Pideock said the lamps were lighted by the gas com- 
pany. Mr. Pritchard said it was a matter which might be of use 
to them as to how to deal with intercepting sewers, if Mr Pidcock 
would inform them as to the velocity of the sewage in the inter- 
cepting sewers which had so very little fall, and also whether there 
was any deposit in the sewer. Much had been said about the small 
gradients, and as this appeared almost an exceptional case, it would 
be interesting to know Mr. Pidcock’s experience with a sewer of 12 
inches to the mile. Mr. Pidcock regretted that he could not give 
any reply at present, as the large main culvert was only completed 
last Saturday. Mr. Sharman asked if he did not get a great deal 
of the deposit in large tanks? Mr. Pidcock said that was the case. 
The fine stuff was wheeled to the top to dry, whilst the rubbish 
was burnt to ashes, which were riddled. Then the fine stuff was 
put on to the manure beds, and the clackers got rid of as best they 
could, for making the foundations of roads, &c. The chairman 
asked if the deposit fetched money? Mr. Pidcock said that he hac 
sold it for 2s, Gd. per ton, but it had to be reduced to 9d. and 6d. 
a ton. They could not get rid of it at 1s. The chairman ex- 
pressed the thanks of the meeting to Mr. Pidcock for the valuable 
paper he had read, and for his kindness in conducting them over 
the sewage farm. He was exceedingly pleased with what he hal 
seen, and he thought Northampton had commenced and gone onin 
the right way. He thought Mr. Pidcock’s plan of treating the sew- 
age was a very good one, and he hoped the town gave him credit for 
what he had done. He agreed with him that the supply of water 
should be in the hands of the sanitary authorities, or under such 
Government supervision that would prevent the impure condition 
of water as seen in many parts of the country. Nothing so much 
depended upon the health of the town as water, and he hoped a 
deputation would wait upon the Local Government Board asking 
for a royal commission to inquire into the whole question of water 
supply. The vote of thanks having been unanimously accorded, 
Mr. Pidcock acknowledged the compliment, and after a few other 
remarks the proceedings terminated. 








THE IRON AND STEEL INSTITUTE. 

THE annual general meeting of the Iron and Steel Institute will, 
by the permission of the president and council, be held this year 
in the rooms of the Institution of Civil Engineers, 25, Great George- 
street, Westminster, S.W., commencing on Wednesday, May 5th. 
The following programme shows the course likely to be followed in 
the conduct of the proceedings :—On Wednesday, May 5th, the 
annual general meeting will be held at 11 a.m.; the report of the 
council for the year 1874 will be submitted. A statement of 
accounts will be presented. The election of president, vice- 
presidents, members of the council, officers, and new members will 
take place, and at the conclusion of the business of the general 
meeting Mr. W. Menelaus will deliver his inaugural address as 
president. At8 p.m. there will be an evening discourse by Professor 
Warrington W. Smyth, F.R.S., Inspector of Crown Mines, &c., 
and Professor of Mineralogy at the Royal School of Mines. Sub- 
ject :—‘‘ The Ores of Iron considered in their Geological Relations.” 
On Thursday, May 6th, meeting at 11.0 a.m. for the reading and 
discussion of papers. At 7 p.m. the annual dinner will take place 
at Willis’s Rooms. On Friday, May 7th, at 11a.m. meeting for the 
reading and discussion of papers. The following papers will be 
read and discussed at the morning meetings :— Mr. I. Lowthian 
Bell, F.R.S., ‘‘ Notes of a Visit to Mines and Ironworks in the 
United States,” and ‘‘ Sum of Heat Utilised in Smelting Cleveland 
Ironstone.” Sir John G. N. Alleyne, Bart., Butterley, ‘‘ The 
Estimation of Small Quantities of Phosphorus in Iron and Steel, 
by Spectrum Analysis.” Mr. George Thompson, Ruabon, “A 
Brief Account of an Underground Fire in the Wynnstay Colliery, 
and the Means adopted to Extinguish it and to Re-enter the 
Workings.” Mr. David Joy, Barrow, “‘ The Howard Boiler.” M. 
J. Deby, Brussels, ‘‘The Manufacture of Bessemer Steel in 
Belgium.” The above does not necessarily represent the order in 
which the papers willbe taken. The summer meeting will be held 
at Manchester early in September. 








THE AMERICAN [RON TRADE.—({From our own Correspondent).— 
Railway enterprise is reviving in the United States, and the rail 
mills are becoming more active. Orders for locomotives are also 
increasing. 

DEATH OF AN EMINENT SCOTCH SHIPBUILDER.—Mr, Alexander 
Stephen, sen., shipbuilder, Dundee, died at his residence near that 
town on Saturday, in his 81st year, having succumbed to an attack of 

ralysis with which he was seized on the previous day. Mr. 

tephen belonged to a family who have been engaged in the ship 
building trade in Scotland for at least four generations. He was a 
thoroughly practical man, having served an apprenticeship in his 
father’s worksat Aberdeen. From thence he removed to Arbroath, 
and carried on a shipbuilding trade there until the year 1843, when 
he transferred his business to Dundee, in which town he long took 
the lead in the trade. The works at Dundee are now carried on 
by Mr. Stephen’s eldest son. In 1850 Mr. Stephen established a 
shipbuilding business in Glasgow, which has steadily grown in 
dimensions, untilit is now among the largest shipbuilding and marine 
engineering works on the Clyde. This business is conducted by 
other two of his sons, Messrs. Alexander and John Stephen. Mr. 
Stephen, sen. had retired from active life a number of years ago, 
but he continued to take a lively interest to the last in the under- 
ings of his sons. 
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RAILWAY MATTERS. 


AN extended system of narrow gauge railwayse—3ft.—is to be 
constructed in Texas and Louisiana. The base of the system will 
be Skreveport. 

A GENERAL reduction of passenger rates has been made on all the 

@ 8 running from New York to western points, and competi- 
tion is expected to force fares down still further. 

THE total length of railways thrown open to traffic in Russia 
during 1874, may be taken as 1160 English miles. The total rail- 


- way mileage of Russia, including Finland, represented 11,576 


English mileson the Ist of Jan » 1875, which length 
very nearly coincided with the French railway mileage 
on the of January, 1874, France showing then a 
total corresponding mileage of 18,565 kilometres, or 11,510 English 
miles. At the present time Russia is engaged upon the fourth 
section of the Losowaja-Seevastopol railway, the Rostow-Wladi- 
kawkas line, the Kornescty-Pruhtbridge line, the Fastow-Snamenka 
line, the Orenburg Railway, the Ural line, and the Vistula 
Railway. 

THREE years’ experience on the Denver and Rio Grande 3ft. 6in. 
road has determined the fact that much wider cars can be run with 
safety than was at first supposed possible on so narrow a gauge. 
They are now building passenger and freight cars 8ft. wide. The 
superintendent, Mr. W. W. Borst, says that, were he to begin 
anew, he would make all the passenger-cars 8ft. 3in. wide, outside 
measurement, giving room, with a narrow aisle, for good double 
seats on each side, as m wide gauge cars. By placing the sills of 
the narrow-gauge car so much neaver the rail, an angle of safety is 
secured amply sufficient to prevent overturning, even at high speed ; 
this also greatly diminishes the oscillation of the car, an important 
point for the comfort of passengers, A Denver editor gives it as his 
experience that he can write on a narrow-gauge with less difficulty 
than on any wide-gauge car, not even excepting the Pullman 
palace. 

THE American Railway World says that “the plan has been 
satisfactorily adopted on some of the French railways of having a 
stationary electric battery blow the whistle of an approaching loco- 
motive, in case the road is not clear, without the oer having to 
give any attention to it—that is, the obstruction at the station 
starts the steam whistle on every approaching locomotive, when the 
train is still far enough away to dee speed and stop. This 
system, it appears, has now been in successful operation for a year on 
one of the principal railways in France, faithfully informing the 
engineer whether the way is clear or not. The signal tender turns 
a disc, and sends an electric current in the direction of the coming 
train toa bar that is placed between the rails; when the engine 
reaches the spot a metal brush placed between the wheels sweeps 
the bar, the current passes to the engine, and, by means of an 
electro-magnet, presses upon a lever which opens the steam whistle, 
thus making it blow automatically. This arrangement is found to 
be very useful at night, and especially during a fog.” We have 
heard nothing of this invention in this country, and we venture to 
think that it is altogether too complex and delicate a contrivance 
to enjoy a long life. 

THE Las Vegas Gazette says :—‘‘ Present indications point to a 
speedy connection of New Mexico with ‘the rest of mankind, by rail 
in two different directions. From the Denver, Colorado, papers we 
learn that a large number of railroad magnates were congregating 
in that city. Taking this together with the recent visit of Governor 
Hunt and General Palmer to New Mexico, it may be fair to presume 
that their reunion means an extension of the Denver and Rio 
Grande Railroad to New Mexico. This would at once give a new 
stimulus to the great mining region in the San Juan country, open 
up the magnificent San Luis park, with its immense agricultural 
and grazing facilities, and tap the granary of our territory, the 
Taos Valley. On the other hand, the capitalists and other railroad 
men of Pueblo, Colorado, are doing their all to have the Atchison, 
Topeka and Santa Fe Railroad run their line up the Arkansas River 
to the metropolis of Southern Colorado, with a fair prospect that 
the Kansas Pacific and the Atchison, Topeka, and Santa Fe Rail- 
road companies will unite and build south-westward from a point 
at or near Los Animas, to procure the valuable and steadily in- 
creasing trade of Old and New Mexico, in the direction of Las 
Vegas.” 

AT Wilmington, Del., the Philadelphia, Wilmington, and Balti- 
more Railroad Company has recently put down, on trial, a new 
railway signal and gate system. Along or between the tracks, or 
under the road, a pipe is laid, 2in. in diameter, in which compressed 
air, 851b. to the inch pressure, is carried. When the train moves 
out of the depét, the locomotive strikes a lever; and at the first 
street which the track crosses, a gong or bell is set ringing, to warn 
persons that a train is approaching, and a gate extended across the 
street decends to within two feet of the ground. The gate remains 
closed until the train has passed. The locomotive then strikes 
another lever, when another bell is rang, and another gate square 
ahead is closed ; and the gate behind the train is oma to rise to 
its place, and that crossing is left free. In this manner every train 
that passes through a city is made automatically to fence itself in, 
as it were, by closing or opening gates over each street, one or two 
squares in advance, as may be desired. When the train starts, by 
its striking the lever already described, a danger signal is instantly 
thrown around at right angles to the track behind the train, and 
another a mile ahead of it. When this one is reached another 
lever is struck, and the last mentioned signals are thrown back to 
their former positions, showing the first mile to be clear ; and 
the two other signals, one behind and one a mile ahead of the train, 
are exposed, and so from mile to mile along the whole road. At 
every point of its progress a train is thus between two signals, one 
to warn trains coming toward it, the other to warn trains following 
it. 

THE last report of the Railroad Commissioners of Maine, United 
States, contains suggestions for reducing the speed of trains and 
the weight of rolling stock on railways, to the end of diminishing 
the wear and tear of the latter and of the track. In a communi- 
cation from Superintendent Sawyer, of the St. Croix and 
Penobscott Railroad, that officer writes :—With two engines in 
equally good repair, we ran one at a speed of 26 miles an hour, 
42 miles daily, with a mail train, oan at a speed of 14 miles 
an hour daily with a freight train; total, 84 miles daily until 
it had run 14,000 miles, when it became necessary to take it off 
for general repairs. The other ran 84 miles daily at a speed of 14 
miles an hour, with a freight train, until it had run 21,000 miles 
before requiring general repairs, and was even then found in better 
condition than the one running at the higher rate of speed. Wood 
and oil were consumed nearly in the same proportion. It is fair to 
suppose, also, that the rails, sleepers, bridges, &c., suffered the 
same additional wear. It is my* opinion that an increase of speed 
of 12 miles an hour, beyond 14 or 15 miles, will increase the cost of 
repairs at least 75 per cent. In relation to wheels, I think that at 
@ low rate of speed a 350 Ib. 28in. wheel is more than equal to a 
5001b. 32in. wheel at a high speed. A heavy axle will jar off at 
high speed before a light one will become unsafe with the same 
number of miles run at low speed. A 25-ton engine is of sufficient 
weight for general use. If additional power is required with a 
snow-plough on heavy freights, rather increase the number of 
engines than the weight of them ; there is less risk in moving snow 
with power and force than with momentum. As to passenger cars 
a fifty-seat passenger car can, in my opinion, be run more econo- 
mically than the ordinary car. The first cost is 1000 dols. less, the 
weight and wear on the rails are less, the cost of repairs is less, and 
it requires less power to move six fifty-seat cars than it does to 
move five sixty-seat cars, there being a difference of 18 tons in 
favour of the six light cars.” Mr. Sawyer overlooks the fact that 

= oy the — : Lengne might be so much greater 
an that of one working at the lower speed as to more than 
for extra wear and tear. : td 





NOTES AND MEMORANDA. 


A WRITER in Les Mondes suggests that thin ice from ponds or 
small pieces left after cutting blocks from larger bodies of water, 
might be stored in a profitable manner, and at the same time its 
preservation ensured, by compressing it into solid blocks by means 
of any — press. In localities where ice is not attainable, snow 
might easily be treated in the same way. 


Our American contemporary the Engineering and Mining 
Journal, in discussing the cost of tunnels, says :—‘‘The Mont 
Cenis tunnel has cost 38,000,008 dols.; but this was all rock, 
requiring laborious and expensive blasting. There is a tunnel in 
England—that of Kilsby, which has been bored in softer material, 
like that to be constructed under the English Channel, but in which 
also vast quantities of water often drowned the works, requiring 
thirteen steam engines, 200 horses, and 15,000 men, working night 
and day. The engines pumped from the quicksand alone 10,000 
gallons of water per minute; notwithstanding this, the expenses 
were, after prose 2 bony scarcely half as much per mile as they 
were in the Mont Cenis tunnel; and if the English Channel 
tunnel is to cost at this rate, it is estimated at only 28,000,000 dols. ; 
if at the rate of the Mont Cenis tunnel, it would cost some 
80,000,000 dols.; but then with our present experience, we could 
now bore the Mont Cenis tunnel, if not for half the original cost, 
at least for two-thirds, or 25,000,000 dols.” 


THE nitre districts of Peru form a plateau of a mean elevation of 
7000ft., fifteen to twenty leagues broad, and several hundred 
in length. Antony Guyard, inthe Moniteur Scientifique, proposes 
the following theory to account for its formation. He supposes 
that there has been an epoch when nitrogen compounds were dis- 
engaged from the volcanoes, just as there were porphyritic moun- 
tains, which have also given rise to the beds of kaolin and other 
clays. In general, the saltpetre exists in the form of saccharoid 
deposits, composed principally of nitrate of soda and chloride of 
sodium, mixed with nitrate and iodate of potash, chlorides of mag- 
nesium, aluminum and calcium, sulphate of lime, magnesia and 
alumina. The earthquakes of these regions he considers to be sub- 
terranean electric storms. The author opposes the view that the 
nitre beds are derived from decomposed guano and the iodates from 
seaweeds. He has alsoshown thatthe colouring matter of the nitre 
beds is not of organic origin, the yellow being chromic acid and the 
violet manganic. 

THE development of coal mining has been very great in France, 
as elsewhere, during recent years. Deducting the output of Alsace- 
Lorraine, it appears that within the present boundaries 3,745,237 
tons were produced in 1859. In 1863 the output showed an in- 
crease, compared with the last-named year, of 1,701,896 tons ; in 
1868 a further increase of 1,043,177 tons; and again in 1873 an 
additional increase of 2,096,464 tons, The total output in 1873 
was, therefore, 8,586,810 tons. The production for the first six 
months of 1874 was 4,071,254 tons. The coal-fields of France are 
estimated to comprise an area of about 2100 square miles, and coal 
mining is carried on in 37 departments out of a total of 87. The 
most important pits are at Valenciennes and St. Etienne. From 
these more than half the entire production of France is obtained. 
The French output, however, does not equal the consumption, 
which in 1869 amounted in round numbers to 9,875,000 tons. The 
output in that year was 6,604,911 tons ; so that about one-third the 
entire consumption was obtained from England, Belgium, and Ger- 
many. At the present time only about one-fifth of the quantity 
consumed is obtained from abroad. 

THE following respecting the effects of heat and cold on the 
St. Louis Bridge is from an American journal, the Railway World ; 
—‘* We have here in St. Louis a bridge with arches of 500ft.; and, 
to any one who has the proper means of observation, the changes 
in the elevation of the crown of the arches are very perceptible. 
In the construction of the work, calculations and allowances were 
made for the extremes of temperature, through a range of 140 deg., 
from the greatest cold in winter to the warmest day of summer, 
and the calculated difference in the elevation of the centre 
arch of the upper chord above the City Directrix at these two 
times was about 18in. The bridge has not long been finished. 
During the year the height of the centre piers of the top 
chords of the arches above the City Directrix has been noted 
almost daily at temperatures which have ranged from 92 
deg. to 15 deg. Fah., the elevations being taken with a level from 
the abutments of the bridge. The “‘ height” is that of the centre 
pier of the top chord above the City Directrix : 


Temperature Height 
Date. 3pm. in feet 
May 6th, 1874 ww «. oe = oe «6G deg. Fah. 


June 29th, 1874 .. o. «- «+. 77 deg. Fah. oe 

July 20th, IS7T4 22 «. «- o 91 dey. Fah. ee 

January 4th, 1875 

January 9th, 1875 . 3, 
Between the figures for July 20th last and those for January 9th, 
which two days are respectively the warmest and coldest of the 
year, there is a difference in temperature of 107 deg. Fah., and of 
0°692ft. or nearly 8y;in. This is an effect*of temperature much 
less than calculated, due partly to the fact of the ironwork being 
painted white, which lessens the absorption of heat in hot weather, 
and increases the radiation in cold weather, and also the protection 
afforded by the roof of the bridge. This latter is strikingly exem- 
re in the fact that the river, while frozen above and below the 

ridge, has yet been open under it.” 

THE following note relative to the metallurgy of bismuth, by A. 
Valenciennes, appears in a recent number of the Annales de Chimic 
et de Physique :—The ore was treated at the St. Denis works from 
Sucre in Bolivia. It consisted of—bismuth 22°80 per cent. to 30°05 
percent,, iron 10°20 per cent. to 16°90 percent., copper 9°50 per cent. 
to 12°15 per cent., sulphur 19°50 per cent. to 16°90 per cent. Also 
small amounts of antimony, lead, and silver. The ore is first roasted 
at low red heat, in a reverberatory furnace for twenty-four 
hours, a little pulverised charcoal being thrown in from time to 
time. It is then mixed with three per cent. of charcoal and a flux 
composed of lime, sal-soda, and fluor spar, This is treated in a 
reverberatory furnace, with a basin in the hearth to receive the 
metal and slag. A reducing flame is given for about two hours, 
the mass being frequently worked over ; then the doors are opened, 
and the heat is raised to whiteness until the mixture is perfectly 
liquid, which takes about two hours. The entire mass is then run 
into a cast iron pot and cooled. Three layers form, the lower 
consisting of mataliie bismuth, the middle of a mixture of bismuth 
and copper sulphides, while the upper consists of a virtreous scoria 
containing the iron, &c. The crude bismuth contains two per cent. 
of antimony, two per cent. of lead, and traces of silver. The 
mattes, containing five to eight per cent. of bismuth, are treated as 
the ore has been, #.¢., roasted and again fused with flux. The 
mattes from this second operation contain one or two per cent. of 
bismuth, which must be treated in the wet way. The experiment 
of breaking up the matte, mixing with iron filings and scorix, 
fusing in reverberatory furnace, and then casting, was tried; the 
result being a mass of bismuth below, and a copper matte above, 
but the iron sulphide attacked the hearth of the furnace. The 
process above described was found to be better in this respect, 
a little silica being added in the second treatment to replace the 

uartz gangue of theore. The bismuth is refined from antimony by 
usion at red heat with nitre. Copper, lead, and silver are removed 
by the wet way. A bismuth ore from St. Angel, France, contain- 
ing a mixture of wolfram and bismuth oxides, was treated success- 
fully by the wet way asfollows: After pulverisation it was digested 
with hyrochloric acid. The acid liquors were run off, partly neu- 
tralised with soda, and then highly diluted. The precipitate of 
oxychloride was then separated, washed, and reduced by contact 
with iron plates, the ‘‘ cement bismuth” being finally fused with 
an alkaline flux. The metal thus prepared was found to contain 
traces of lead and silver. The portion of the mineral insoluble in 
hydrochloric acid was calcined at red heat with sodic nitrate. The 
product yielded sodic tungstate on lix viation with boiling water. 








MISCELLANEA. 

THE Pottsville Miner's Journal says :—‘‘ The whole coal trade 
of this region, with an investment of not less than 200.000,000 dols., 
is lying idle, and probably not less than 40,000 people out of em- 
ployment, many of whom are suffering for the common necessities 
of life.” 

THE Vienna correspondent of L’Judépendence Belge writes that 
some thousands of workmen are to be dismissed from the chief 
Austrian machine works (those of Herr Sigl, at Vienna, Neustadt) 
in consequence of want of work. From a Berlin source we learn 
that the notices issued will expire in one month, and that the 
works will then be closed. 

THE following appointments have been made by the Admiralty:— 
Ebenezer Bennett, Edwin W. Boulton, and John Y. Maysten, 
engineers, to the Asia, as supernumeraries ; F, Skelton, engineer, 
to the Nankin, for service in the Dreadnought; William P. 
Ward and Frederick J. Whitaker, engineers, to the Contest ; and 
Mr. Thomas W. Tandy, chief engineer, to the Aboukir. 

WE have recently been furnished by Mr. William D. Marvel, of 
New York, with the following analysis of ore from a new iron 
opening in the northern part of the State :—Oxide of iron, 94°76; 
manganese, a trace ; lime, a]trace ; magnesia, a trace ; silica, 4°33 ; 
phosphorus, none ; sulphur, none ; metallic iron, 682; we have 
received samples of the ore, which is granular, and probably one 
of the rithest ores in the world. 

THE Moniteur Industrie! Belge states that M. Veyt Mayer has 
recently shown, at the Polytechnic Association of Berlin, samples 
of paper and cardboard made from peat, obtained near Kinigsberg. 
Paper made from peat alone appears to be equal in quality to that 
made from straw or wood pulp, whilst that containing 15 per cent. 
of rags is very good. The manufacture of this paper on a large 
scale will shortly be carried on near one of the principal towns in 
Germany, where an extensive manufactory is to be built. 

THE Russian Government has determined upon a new method of 
granting concessions to projected roads. It will no longer guarantee 
a certain rate per cent. on the amount invested and represented by 
the capital stock, but will make its own estimates as to proper cost, 
and base its guarantee of dividends upon such estimates, rather 
than upon the amount actually expended. The Government en- 
gineer, Michaelof, has been ordered to the United States to study 
the American system of railroad construction, which fact has, 
perhaps, unintentionally, a decided air of sarcasm about it. 

On Tuesday night, in answer to Mr. Cawley, Lord H. Lennox 
said the experiments made by Dr. Percy in the filtration of the air 
introduced into the House of Commons through cotton wool had 
been attended with great success. Of course there was no objec- 
tion to applying this system of filtration to the House if it was 
thought necessary ; but at present the air entering the House was 
filtered through the finest cambric, with almost the same effect as 
passing it through cotton wool. The cost of adopting the system 
for the two Houses would be a first outlay of about £200, and an 
annual outlay of between £50 and £100 for labour and material. 

THE Corriere Mercantile gives the following particulars of the 
works that are recommended to be carried out at the Port of Genoa 
by the commission appointed to inquire into the requirements of 
that port. The plan consists of a main pier starting about 
100 metres from the head of the present new pier, and of another 
pier built out from the opposite side, and thus forming an outer 
harbour about 130 hectares—321 acres—in extent. With regard to 
the main harbour, the commission propose to build a certain 
number of short jetties, which, together with other works now in 
the course of construction, will give upwards of eight kilometres 
five miles of landing quays, which would be not only sufficient for 
the present requirements, but also for the increase of trade which 
will, without doubt, result from the opening of the St. Gothard 
Railway. The commission have also shown how the port might at 
some future time be connected with that projected at San Pier 
d’Arena, which would thus form a most important auxiliary 
basin of upwards of 100 hectares—250 acres—with a considerable 
length of quays 

AN interesting series of torpedo experiments against the old 
Oberon hulk has been held in Portsmouth Harbour, under the 
direction of Captain Singer, of the Vesuvius. The object was to 
ascertain the respective explosive forces of various preparations of 
gun-cotton. The weights and distances were in every instance 
identical. On Tuesday the mine consisted of an outriggar charged 
with 100 lb. of gun cotton discs firmly packed. This was submerged 
to a depth of 10ft. at a perpendicular distance of 20ft., or some- 
thing like 28ft. from the Oberon’s side, the intention of Captain 
Singer being to make an indentation in the hulk sutticient for the 
purpose without destroying or sinking the target. On Wednesday 
the bursting charge consisted of the same weight of solid slabs of 
gun-cotton fired by electricity. So far as could be judged from the 
force of the detonation, and the volume of water upheaved, the 
superiority would seem to rest with the compressed slabs, but the 
wrecise comparative result cannot be ascertained until the Oberon 
~ heen examined in detail. 

THE Borsenzeitung says that it is to be decided in the course of 
the present summer whether the two gunboats built for service on 
the Rhine are to form the nucleus of a gunboat flotil'a to be per- 
manently established on that river. The gunboats in question, 
together with the two French ones which were captured in the 
second battle of Orleans, will make various trial trips on the river for 
the purpose of ascertaining whether the establishment of such a 
flotilla would be desirable. It is not proposed to use these boats 
for any other object than to strengthen the defences on the Rhine, 
and if the creation of a flotilla should be determined upon it will 
be divided into squadrons tv be attached to the various fortresses. 
The reason of this is that the difficult navigation of the Upper 
Rhine and the strong currents in that part of the river would make 
it almost impossible to send the boats up the stream, On the Lower 
Rhine, however, between Cologne and Coblenz, a single squadron 
will be sufticient to provide for the defence of the whole of that 
section of the river. The French gunboats are covered with plates 
from five to eight centimetres thick, and have engines of forty 
horse power. They draw from 1°1 to 125 metres of water, carry « 
sixteen or twenty-four centimetre gun and a light field gun o1 
mitrailleur, and have crews of from twenty-six to forty-five men. 
The armament of the new German gunboats is not yet decided on, 


In Director Westman’s official report for 1873, the first part of 
which is now published in the last number of Jern Avntorets 
Annaler for 1874, p. 314, a description of the last erected Bessemer 
steel works in Sweden, the Iggesund Steelworks, is given. These 
steelworks contain one blast furnace with the requisite Bessemer 
plant, heavy rolls for ingots, and lighter rolls for bars of ordinary 
dimensions, which are completed, whilst a second blast-furnace 
and steam hammers are in course of erection, and a third is pro 
jected. The blowing engine of the Bessemer works consist of two 
double-acting horizontal cylinders, 38in. in diameter and bin. 
stroke, and which, at the ordinary rate of 108 revolutions, repre 
sent a volume of 10,200 Swedish cubic feet per minute. Each 
cylinder is driven by a separate turbine of 200-horse power, 
reckoned at 60 per cent. of the natural power as effective, 
so that the total effective power is, at the lowest estimate, 
400-horse power. 60 Swedish centners, or 2} English tons, 
cast iron is the usual charge in the converters, and the 
“blow ” generally lasts from 54 to 6 minutes, the pressure of 
the blast varying from 280 to 300 lines of mercury, but 
only 150 lines ut the “ boiling.” The pig iron employed is grey, 
showing a small white chill on the sides, and is smelted from ores, 
of which one-third come from Dannemora, and are manganiferous. 
The converters hold from 2} to 3 tons, have 12 tuyeres arranged in 
two circles—7 in the outer and 5 in the inner row, but none in the 
centre. These tuyeres have either seven or five holes in each, of gin. 
diameter, so that, according to circumstances, or the nature of the 
cast iron treated, the num of the holes can be increased or 
diminished ; usually, however, 56 holes are employed 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—Asuexr and Co., 53, Mokren-strasse. 

’ VIENNA.—Messrs. GeroLp and Co., Booksellers. 
LEIPSI“.—A. TWIETMEYER, Bookseligr. 
NEW YORK.—WitiMer and Rocers, 47, Nassau-street. 








PUBLISHER’S NOTICE. 

*.* We this week publish as a Supplement a working drawing of 
«a feed-pump for a SO-horse power beam engine, being 
No. LXXXVIMI. Each number, as issued by the Publisher, 
should contain this Supplement, and subscribers are requested to 
notify the fact should théy not receive it. 





TO CORRESPONDENTS. 


*,* We cannot undertake lo return return drawings or manuscripts; we 
* must therefore request our correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
*in form correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope leyibly directed by the 
writer to himself, and bearing a 2d. postage stamp, inorder that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
yood faith. No notice whatever will be taken of anonymous 
communications. 

J. P. P. (Duck-cutting Machines).—A lefter lies at our aflice Jor this covve- 
spondent, 

c. < -— Your scheme was proposed and, we believe, patented loag since. It 
was one of the earliest proposals for a steady cabin 

E. P. A.—The machine appears to us to be altogether too complex for its 
intended purpose. A simple form of scraper jitted to the car does the work. 
quite as well, 

T. H. 8.— The fulcrum is that element in the apparatus which ia at rest, and 
ia, in the case of a rowing boat, the water, The rule does not strictly apply 
herve, but the motion of the water ia smaller than that of the boat. 

A Tensy Visitor.—IJt is wninecessary to insert your loag letter, because it 
really contains no question fox discussion, Small vesercoiis to contain pure 
spring water ought to be covered, and your local board are distinetly in 
error Uf they hold the opinions stated in your letter. 

E. M.—No special treatise on rotary engines has ever been written, so far as 
weave aware. You can obtain information on the subject by going to the 
Jee library at the Patent Office, Southampton-buildings, aad eramining the 
specifications of patents for rotary engines. Lf you will state what it is you 
wish specially to learn about them, we shall endeavour to assist you. 





HARDENING STEEL. 
(To the Editor of The Bagi 





eer. 





Sir,—Can any correspondent oblige me with a receipt for hardening 
steel harder than it can be got with cold water ? GB 


Leeds, April. 
AIR PUMPS. 
(To the Editor of The Eaginerr.) 

Sin,—In reply to the inquiry of “P. C.” for air pumps, in Tur 
ENGINeER of the 23rd April, we can furnish all that he will want concern- 
iny compressed air pumps, cocks, regulators, &c. P. lb. E. Govey. 

45, Boulevard Montparnasse, Paris, April 24th. 


OIL GAS. 
(To the Editor of The Bagineer.) 

Sir,—-It would greatly oblige me if any of your readers could give me 
the names and addresses of makers of oil gas apparatus. Po. W 

April 21st. _—- 

ENGINEER'S BOOKS. 
(To the Editor of The Engineer.) 

Sir,—Could any correspondent kindly inform me which of the many 
books published on the subject is the most reliable in illustrating and 
explaining how a complete set of books should be kept belonging to an 
engineer and brass and ironfounder? I have lately gone into business, 
and I am completely at a loss how to divide the various items under 
suitable headings, so that a complete statement of the business may be 
obtained. Any information on the above subject would greatly oblige 

April 26th. A Youne Master. 


SUBSCRIPTIONS. 

Tue ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office, on the following terms (paid in a 

Half-yearly (including double nuinber) .. -- £0148. 6d. 
Yearly (including tivo double numbers)... .. .. £1 9s. Od. 

If credit occur, an extra charge of two shillings and sizpence per annum will 

be made. Tue ENGINEER is registered Jor transmission abroad. 


FOREIGN SUBSCRIPTIONS. 

In consequence of permanent increase in size of THE ENGINEER involving 
double postage, it has been sound necessary to make some change in the 
vates of foreign subscription, The subscription Jor the year 1875 will also 
include one number more than usual. Foreign Subscriptions for thin 
paper copies are accordingly received at the Jollowing rates: Subscribers 
paying in advance, at these rates, will receive THE ENGINEER weekly 
und post-free. Subscriptions sent by Post-office Order must be accompanied 
by @ letter of advice to the Publisher. Tuick Paper copies may be had 
¥f preferred at increased rates. 


Remittance by Post-office Order. 








er year. 
44d, 
8 India 
x Italy .. 
8 Japan . 
8 Japan, vid Brindisi. 
8 . 116 8 
x ,~ oo of LBS 
x Vew 7; ++ « 116 8 
. Newfoundland .. .. .. 116 8 
lo New South Wales - 116 8 
. oo 0 New Zealand 11 8 
‘) / ~ Switzerland 2 510 
Roypt (Upper) .. .. .. 2 510 Tasmania 116 8 
France (Parisonly).. . 116 0 Turkey... 2510 
Germany .. - «co « 3 530 United ‘States . ° 116 8 
GMrattar .. .. « o 3136 8 West Coast of Africa 116 8 
Holland... «1 oe oe 3 510 West Indies 116 8 
Remittance by Bill in London. 
Per year. Per year. 
aa 4, 464. 
Austria << 6 « « BUM | Norway, via Hull .. .. 2 510 
Buenos Ayres «. «. « 116 8 | Norway, via Denmark - 868 
eo ee ce cf of 3 510 Panama .. « «+ « 116 8 
Cagfem .. oc © of of B SB | i=, Se aeuee oo of BMS 
Chili, vid Southampton .. 2 510 | Russia .. oo « 315 0 
France and Algeria .. 116 8 | Spain .. .. - 2 510 
Greesa .. 2 oo «8 «= 342 | Sweden, via Hult” - « 2 510 
Tonian Islands. «. «+ 3429 Sweden, via Denmark... 


Cloth Cases for binding Tut EncineEr Volume, price 2s. 6d. each 
The following Volumes of Tue ENGINEER can be had, price 18s. each: —Vols. 
3, 4, 5, 10, 14, 16, 24, 25, 26, 37. 


ADVERTISEMENTS. 
eo", The charge for Advertisements of four lines and under is three shillings; 
Sor every two lines rds one shilling and sixpence; odd lines are 
charged one shilling. The line averages eight words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. AU 
single advertisements from the country must be accompanied by stamps in 
yment. Alternate advertisements will be inserted with all practicable re- 
gularity, but regularity cannot be guaranteed in any such case. All 
advertisements, except weekly ones, are taken subject to this condition. 
ADVERTISEMENTS CANNOT BE INSERTED UNLESS DeLivereD BEFORE SIX O'CLOCK ON 
Taurspay Evenine tn race Werk. 
»", Letters relating to adverti and the publishing department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
other letters to be addressed to the Editor of Tue Encineer, 163, Strand. 











MEETINGS NEXT WHEE. 
Institution oF Civit. Enatnrers.— Tuesday, May 4th, at 8 
py on Mr, Deacon's paper “On Constant and Intermittent ater 
jupply 


THE ENGINEER. 


Soct IETY OF Ex NGINEERS.—Monday, May 3rd, at 7.30 p.m.: “ “The Use of | 
Paint as an Engineering Material,” by Mr. Ernest Spon. 

LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTAMEN.— 

Saturday, May Ist, at 8 p.m. : “‘On Economising Fuel in Locomotives,” 
by G. Bell Galea. 
CuemicaL Sociery.—-Thursday, May 6th, at 8 p.m.: “On Andrewsite 
and Chalkosiderite,” by N. 8S. Maskelyn. ‘‘An Examination of the 
Methods for Effecting the Quantitative Separation of Iron, Sesquioxide 
of Iron, Alumina, and Phosphoric Acid,” by Walter Flight. ‘‘ On Sodium 
Ethylthiosulphate,” by W. Ramsey. “On a Milligrade Thermometric 
Seale,” by J. Williams 





DEATHS. 

On the 26th inst., at Mercara, province of Coorg, India, Anse lsanet, 
wife of Mr. J. Canmicnant., eldest beloved daughter of Mr. James 
Abernethy, C.F. 

On the 3ist March, at Coleford, in the Forest of Dean, Lisowxa Many, 
only daughter of Mr. K. Musner, of Cheltenham, and late of Coleford 
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THE SEWAGE OF PARIS. 

In certain respects Paris is in a worse position for the 
satisfactory disposal of her sewage than London, It is 
true that her population is much smaller, and the area of 
collecting ground more manageable ; but, on the other 
hand, the great distance of Paris from the sea renders it 
impossible to use the latter asa recipient of the sewage 
sent down from the former. Thus the cost of constructing 
anything like the terminal canals of our own metropolitan 
main drainage system would be so enormous that the idea 
could not be entertained for «a moment. In one word, 
Paris sewage cannot be sent to the sea in special channels. 
For years it was poured into the Seine almost without pro- 
test, but the extension of the city, and the consequent 
augmentation in the volume of sewage to be disposed of, at 
last became so great that the condition of the river could 
no longer be tolerated. The construction of a fine system 
of main sewers, tolerable perfect in every respect except 
that they lacked a satisfactory outfall, supplied, no doubt, 
an additional stimulus to exertion. It became possible at 
least to collect the sewage of Paris, « thing which was im- 
possible while thousands of subsidiary sewers debouched 
into the river. Then came a period during which experi- 
ments were carried out with various processes for the puri- 
fication of sewage, all with more or less unsatisfactory 
results. A farm was established, however, on which 
considerable quantity of sewage was distributed with fair 
promise of success, and at last a commission was appointed 
on the 27th of August, 1874, to investigate and report on 
the condition of ‘the Seine, and to suggest means for 
insuring its purification, The commission have just pub- 
lished their report, which we have much satisfaction in 
stating confirms the views which we have all along ex- 
pressed. They find that the only satisfactory mode of 
disposing of the sewage of Paris is to run it on to land ; 
in other words, the system to be adopted is a combination 
of irrigation and Mr. Bailey Denton’s method of downward 
filtration. The extent of land is to be much larger than 
Mr. Denton would probably deem necessary ; but it is 
certainly smaller than we think would suftice if the soil were 
not of great depth, and so porous that the sewage would 
be fairly purified even if no crops were grown. Having 
premised this much, we shall now proceed to consider the 
report more in detail. 

The commissioners commence by describing the existing 
state of the river. The Seine is joined before entering 
Paris by the Marne, the Yonne, and several smaller 
streams, all exposed to certain chances of pollution. Yet 
the condition of the water is stated to be, on the whole, 
good. Fish flourish in the stream, which runs over a bed 
of white sand visible through the clear water. Pollution 
commences as soon as the stream fairly enters the city, but, 
it is limited in character and of small importance until the 
bridge at Asnicres has been reached. The great main 
sewer running north through Paris discharges itself close by 
at Clichy, and the contents of this conduit appear to be in- 
credibly nasty. The report goes a good deal into detail 
about dead dogs and cats, and scum, and organic refuse. 
The picture drawn leaves, indeed, little if anything to the 
imagination, and nothing to be desired. In moderate 
weather the Stygian flood keeps the middle of the stream, 
but in heavy rains the force of the current in the river is 
too much for that issuing from the sewer, and the sewage 
is compelled to run close to the left bank. On this bank 
a filthy deposit is left as the river falls. Of this we shall 
say nothing in the way of description. It will suftice to 
state that nothing that we have ever read or heard of can, 
apparently, be more insufferably disgusting. The pollution 
extends a long way down the stream—how far we do not 
know with precision, Oxidation and deposition do their 
work by degrees, and the nuisance is abated after miles 
have been traversed. But the Seine, we need hardly say, 
is never really pure—we use the word in the mildest sense 
—after it has passed through the bridge at Asniéres. Such 
being the position of affairs, the commission had to consider 
how best to improve matters. Five distinct schemes for 
effecting this object appear to have been carefully weighed. 
The first was the extension of the main sewers to the sea— 
which was at once set aside because of the expense. The 
second contemplated the extension of the sewers to the 
confluence of the Oise. But this would only carry the 
nuisance to the banks of the Oise, and was accordingly 
rejected. The third scheme was essentially novel. The 
sewage was to be diluted by the addition of pure 
water near the outfalls, and still suffered, as before, to 
escape into the Seine. We need hardly say that this inge- 
nious proposition was rejected. Fourthly, it was proposed 
that the sewage should be passed through large filtering 
beds, and the clear water delivered into the Seine. This 
scheme was rejected because, as the commissioners point 
out, filters require incessant attention, and, after all, they 
only remove solid impurities, The fifth scheme was to 
construct’ immense settling tanks near the outfalls, to 
collect the dead dogs and other solid matters. This would 
———e only eliminate.a portion of the evil, while the 








settling tanks, which would need to be very large, would 
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| prove a dangerous nuisance in hot weather, and this idea 
Nothing remained but 
irrigation, downward filtration on Denton’s system, or 
— by some of the numerous patented schemes 
vefore the world. That which appeared most likely to 
succeed was the precipitation system. To test its value, a 
series of experiments were carried out at the suggestion of 
M. Chateher, Tnspector General of Mines, Reservoirs 
were established at Clichy on a great scale, and on the 
Lith of October the commissioners saw as much as 
600,000 tons of sewage treated by the sulphate — of 
alumina process. The result was, that the water was 
discharged clear, but not pure. Careful experiments 
made in 1868, showing that two-thirds of the nitro- 
gen and one-third of the volatile or combustible 
materials of the sewage were left in the water, which was 
unfit for any, even the commonest domestic uses, and could 
not possibly be discharged into a river without contami- 
nating it. What was true in 186s is, of course, equally 
true of the process in 1875. The report deals very fairly 
with this question, and shows honestly and dispassionately 
why it is that all these sewage processes must fail, except 
as palliative measures. It is estimated that Paris dis- 
charges annually about 260,000 cubic yards of solid 
matter suspended in the sewage. Now, a depositing 
process would have to provide for the disposal of this huge 
mass of mud. How can this possibly be effected? If by 
artificial heat, the cost would be enormous. If by natural 
means, the space occupied by the filthy mass would be very 
great—not much less than 150 acres. A nuisance would be 
unavoidable ; and the process of desiccation could scarcely 
be carried on at all in winter. But when the mud had 
been so far dried that it could be carted or otherwise 
manipulated, what would become of it! The theory of 
the believers in “ processes” is, that it would constitute a 
very valuable manure, worth as much as 50s. a ton, 
or more, The report before Us explodes this fallacy. In 
France, at all events, dry sewage mud is only worth from 
6f. to 10f. a ton, which is just about the cost of the 
chemicals used. The expense of pumping, drying the 
mud, and otherwise manipulating the sewage, remains 
undefrayed, even if a ready sale could be hil for the mud. 
So that the cost of carrying out the process would be very 
heavy, even if the value of the residuum were maintained, 
which is, we may add, to the least degree unlikely, as it 
would not pay to transport so worthless a material to any 
distance by road or rail, and the landowners in the vicinity 
of the purification works would soon find that they could 
dictate their own terms, because the authorities would be 
compelled to sell the product at any price, and rest content 
so long as they get rid of it. The commissioners estimate 
that the adoption of the sulphate of alumina pro- 
cess would cost the ratepayers of Paris and its environs 
£40,000 a-year, and very wisely rejected it without further 
scruple, as being at once unsatisfactory as regarded the 
effluent, unmanageable on a large scale, and expensive. 

After a review of the various schemes we have cited, the 
commissioners go on to state that the solution of the ques- 
tion must be sought not in chemical processes of puvrifi- 
cation, but in the combined action of the soil and plants 
on sewage. They are very careful, however, to qualify this 
statement by adding that the soil must be permeable. 
They thus evidently clearly appreciate the conditions under 
which sewage can best be applied to irrigation purposes, 
Experiments were carried out by the commission to test 
the advantages of downward filtration; and Mr. Denton 
will rejoice to learn that the results obtained were 
eminently satisfactory. A glass vessel half a metre high, 
filled with earth and sand from the plain of Gennevilliers, 
clarified for a long period sewage discharged on the surface. 
The commission analysed the sewage with which they had 
to deal, and the variety of plants which they proposed to 
cultivate, and they have arrived at the conclusion that for 
each crop 7800 cubie yards of sewage, or, say, 1,306,000 
gallons, should be applied peracre. On this point the com- 
missioners are probably wrong in principle, as the quantity 
appears to be excessive, but they are apparently right, taking 
intoconsideration the nature of the soil with which they have 
to deal, in assuming that each acre of irrigated land will 
purify about 24,000 cubic yards of sewage per annum. 
We shall not attempt to reproduce here,a description of 
the existing works at Gennevilliers, where the irrigation 
system has for two years been at work ; it must sutlice to 
say that about fourteen miles of ditches distribute sewage, 

raised at Clichy by centrifugal pumps, over a farm “of 
about 353 acres. The commissioners carefully examined the 
farm, and investigated all the particulars connected with 
it, and they finally arrive at the conclusion that the only 
remedy for the pollution of the Seine is the direct appli- 
cation of the sewer water to agricultural purposes, and 
that a permeable soil, like that at Gennevilliers, is favour- 
able to the cultivation of market garden produce, plants 
for manufacturing purposes, and grass, and that no injury 
to the health of those living near “the sewage farm is to be 
feared. We cannot, for lack of space, enter into a detailed 
consideration at this moment of the arrangements pro- 
yosed by the commissioners for carrying out their scheme. 

he works existing at Gennevilliers were constructed with 
a grant of £40,000, made for the purpose in 1872. In 
1874 a similar sum was voted for extensions of the 
works, and, when these are constructed, about 2470: acres 
will be available for irrigation, and these will dispose of 
about fifty millions of tons of sewage per annum, or half 
the total volume of water now collected by the sewers of 
Paris. As regards the other half, it appears that to — 
west of the present farm more land can be obtained : 
Gennevilliers, to the extent of nearly 3000 acres, and it - 
estimated that all this might be brought into use by an 
outlay of about £200,000. This would dispose of the whole 
of the sewage of Paris. Land might also & obtained near 
St. Germain, and the commissioners think it would be well 
that this should be examined before taking another tract 
at Gennevilliers. 

We have done little more, it will be seen, than give the 
heads of one of the most interesting documents yet contri- 
buted to the literature of sewage ; we shall return to the 
subject. Meanwhile, we would express the hope that the 
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publication of this report may do something to place 
matters on a more satisfactory footing in this country. If 
it is once proved that there is no way of disposing satis- 
factorily of sewage but by turning it on land, we may 
hope that the Legislature will interfere to such an extent 
us willsimplify the present process of obtaining sewage farms, 
The energies of corporations are too often wasted now on 
various schemes more or less conflicting, and it is too 
commonly argued that it is much better to try a process 
than incur the cost of agp eer a sewage farm. While 
an alternative remains for adoption, time and money are 
certain to be wasted by local boards, The report of the 
Paris Commission has done much to prove that irrigation 
without alternative must, in the long run, be adopted, and 
we trust the conclusion will be accepted as nearly, if not 
absolutely, final. 


AMERICAN ¥, ENGLISH BRIDGES. 

In an article published in our impression of the 17th 
July of last year, we drew attention to some of the points 
of difference which distinguished the American system of 
bridge building when compared with that usually adopted 
in this country. Briefly, the whole comparison turned 
upon the relative merits of wrought iron open web girders, 
in which the connection between the flanges and the web 
was made in one case with rivets, and in ‘the other with 
pins. Last week we published a letter from an American 
correspondent taking exception to some of the statements 
put forward in our article referred to. To that letter we 
propose now to reply, as we altogether decline to accept the 
proposition that the American system of building the par- 
ticular type of bridge under notice, is superior to that in 
use among English engineers. Neither will we admit that 
it is more correct in principle, more durable in practice, 
or more economical in the long run. Those who have 
carefully perused our former article on this subject, and 
given the same attention to the letter of our correspondent, 
cannot fail to at once perceive a very remarkable difference 
in the manner in which the relative statements are sup- 
ported. We adduced several facts, absolutely incontro- 
vertible,establishing our assertion respecting the superiority 
of riveted as opposed to pinned girders, and that the latter 
had been recently discarded in favour of the former, even 
in foreign countries where the pinned girder once held 
undisputed sway. Our correspondent, we regret to find, 
does not adduce a single fact to corroborate his opinions, 
which partly commend our former statements and partly 
denounce them. It is with those which do the last that 
we are now concerned; but in their nature they are purely 
theoretical, and Mr. Hewins has not thought it necessary 
to support them by a single practical example. 

We adhere to the reason already given for the compara- 
tively small depth adopted by English engineers in the 
early examples of trussed or open web girders, and we con- 
sider that we are quite as well, if not better, informed upon 
this point than our correspondent. We maintain that 
there is no discredit attached to our engineers for their 
designs, any more than that there is any credit due 
to our American professional brethren for their designs, 
because byamere “fluke” these last were compelled to —- 
for their girders a material —timber—which did not admit 
of use as a solid or continuous web, and consequently offered 
no advantage in an economical point of view for a compa- 
ratively shallow depth. When we come to the question of 
strains, it is clear that our correspondent has completely 
misunderstood our meaning. He appears to imagine that 
we propose to substitute rivets for pins as the connecting 
medium between the flanges and the web, and still retain 
the same type of girder in any case —that is, the Warren 
—or, at any rate, a type in which there is but one inter- 
section of the diagonal bars, and that necessarily in the 
centre. If this were the fact, the mere substitution of the 
one means of attachment for the other would not in the 
slightest degree whatever affect the resultant strains upon 
either the flanges, web, or any component part of the 
structure. If the pins connecting the flanges and the 
diagonal bars of the web in the railway bridge over the 
Thames at Charing-cross were taken out, and rivets having 
an equal sectional area were substituted for them, the 
strains upon the girders would not be altered to the 
slightest extent. We are well aware that in some instances 
—as referred to in our previous article—rivets are used in 
Warren girders to connect the flanges and bars of the 
web; but, although this is one of our incontrovertible facts 
telling in favour of the riveted girder, we do not approve 
of the method when the girder exceeds a moderate span. 
If it were proposed to make the substitution of rivets for 
pins as already mentioned with regard to the Charing-cross 
railway bridge, we quite agree with our correspondent, 
that although the rivets could “be made sufficiently large 
and numerous to stand the strain, yet it would only, be b 
an enormous waste of material, which would be so tir | 
dead load upon the bridge.” But this simply proves that 
the type of main girder constituting the bridge in ques- 
tion is not suited for that means of connection, and does 

not in any degree tend to invalidate our statement that 
another type of girder which was adapted for rivet connec- 
tions would be as good, if not better, in all respects. 
Except for the assumed misunderstanding on the part 
of our correspondent, it would be impossible to follow his 
remarks regarding the relative uniformity in the distribu- 
tion of strain by the two methods of riveting and pins. 
We never questioned for a moment that, whether pins or 
rivets be used, the bars in the web are strained in both 
instances with practically the same amount of uniformity, 
although, at the same time, supposing pins to be employed, 
we fail to perceive any very “great superiority of the 
American system” over our own modern Warren girders. 
This part of our subject concerns the flanges, about which we 
are completely at variance with our correspondent. Wemain- 
tain that the flange of a girder, in whatever manner it may 
be attached to the web, acts as a succession of continuous 
beams, each individual beam having a span equal to the 
distance between the points of attachment to the web, 
whether the distance four inches, as in the case of a 
closely riveted solid-sided plate girder, or fifteen feet as in 
the case of a Warren girder or panel bridge. The exact 
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position of the load does not signify an atom. It is of no 
consequence whether it be situated on the upper beam or 
the lower, or in the objectionable situation of midway ; 
the result will be the same. At any other part of the 
flange, which is immediately under the load, there will be 
a bending strain induced upon it by a rolling load, except 
at the points of junction with the web. At these points 
the vertical load will be resolved into its horizontal and 
diagonal components, and the transverse strain will be 
reduced to zero, exactly as it would if the points of junc- 
tions were a pier or abutment. It follows clearly from 
these facts, that the closer together the number of the 
connecting points between the flanges and web, the nearer 
do the former approach to a condition of uniformity of 
strain, or, in other words, to a strain of only one character 
and one direction. Our correspondent asserts that our 
statement that the flanges of girders, that is, whichever 
flange is immediately subjected to the action of a rolling 
load, must act as beams between the points of attachment 
with the web, is “a very great and important error,” and, 
furthermore, that “ the construction of the various 
members as employed in the United States is radically 
different, and the load is suspended from or imposed upon 
the structure, at the conjunction of the panels, producing 
no bending strain in the various members.” We presume 
the “conjunction of the panels” is equivalent to our 
“ points of attachment with the web.” If so, we are still 
of opinion that a transverse strain is produced upon those 
parts of the upper or lower beam, as the case may be, 
situated between these points by the passing of a rolling 
load, unless the load and platform are supported solely at 
the points of attachment. In that case the bending action 
would be due to the weight of the unsupported length of 
boom. 

Under the conditions of English practice, pinned 

irders do, we repeat, require deep vertical plates in the 
a In the instances to which our correspondent, no 
doubt, alludes, but which he does not in any manner 
describe, in which the flanges consist of a series of bars or 
flat links, with the depth placed vertically, they must be 
rolled or hammered out at the eyes to take the pins, which 
is tantamount to a deep vertical plate at those points. We 
cannot get a pin Gin. in diameter through an angle iron 
4in. by 34in. There have been recently a few railway 
bridges of a limited span built in this country, with the 
flanges consisting of flat bars or links, but rivets have 
been used instead of pins, and the depth of the bars is 
therefore uniform throughout, and less than the maximum 
depth which would have to be given to the eye if one pin 
were made to do the work of some’ dozen rivets. 
Theoretically, the longitudinal strain upon each series of 
bars in these flanges, may possibly be more uniform than 
that upon the T or trough-shaped flange, but the latter has 
many constructive conveniences, and possesses the un- 
doubted advantage of superior rigidity. It is, in fact, a 
question of horizontal versus vertical plates. A point in 
favour of the former method is that the whole flange must 
fail together, whereas, in the latter, although each series of 
parallel vertical plates is united transversely at the con- 
junction of the panels or at the points of attachment with 
the web, one series of the parallel vertical plates might 
yield first and the other afterwards. The horizontal 
plate system forms one entire flange, the parallel vertical 
system practically splits the flange into two. 

Omitting all consideration of details, it will scarcely be 
advanced by the most strenuous advocates of the pinned 
girder system that, as a whole structure, a pinned bridge 
will be equal in rigidity, stability, and permanence to a 
riveted bridge. All descriptions of girders may be classed 
under three heads—bolted, pinned, and riveted girders. 
The pinnel girder occupies the intermediate position— 
superior, no laa, to the bolted girder, but proportionally 
inferior to the completely riveted structure. 

We regret our correspondent did not favour us with one 
instance, out of “ many,” in which riveted girders have been 
either converted into pinned girders or discarded in their 
favour. It will be generally conceded that one of the great 
difficulties to be overcome in deep trussed girders is the use 
of long struts, and it is also well known how essential it is 
to the security of a strut of any description that it should 
be immovably fixed at its extremities. Here rivets have 
a great and unquestionable —- over pins. The 
latter evidently do not connect the ends of the struts with 
the flanges in the same rigid manner as the former, and 
should the slightest motion take place, which, in our 
opinion, and confirmed by experience, is a mere question of 
wear and tear, the strength of the strut becomes reduced 
to a degree which might seriously jeopardise the whole 
structure. It must be borne in mind also that the same 
danger is incurred by the failure of a single pin, and that 
this danger increases with the span and depth of the 
girder. It is true that the pinned girder does possess 
rather greater facilities for construction and erection than 
its rival, and this is the real reason, we take it, for its 
original adoption, in comparatively new countries, where 
skilled labour is both scarce and expensive. 

In conclusion, we think our correspondent’s logic is at 
fault when he remarks that, “it is doubtless useless to cite 
instances of either system being discarded for the other.” 
On the contrary, we think it is of the greatest importance. 
Unless instances can be cited of the failure of any one 
particular principle or system, we should never arrive at 
the correct one. Surely it is of the greatest importance to 
be able to cite instances of the failure of cast iron under 
certain circumstances, in order that we may adopt wrought 
iron instead. Unless instances could be cited of the decay 
and destruction of timber bridges, we might still believe 
them to be as durable as those of iron. 
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AN AMERICAN OPINION OF THE PATENT BILL. 


Tue following article on Lord Cairns’ bill is reproduced 
from our contemporary the Scientific American :— 

‘*For several years past a discussion has been going on in 
England touching the iment of the British patent laws. A 
parliamentary committee have examined witnesses ; the press, the 
patent solicitors, the Society of Arts and many experts, have 

isted in the di i The testi has been carefully sifted, 
and a very large amount of ability has nm brought to the con 
sideration of the subject. The result of these labours has crystal- 
lised in the form of a Patent Law Reform Bill, lately introduced 
in Parliament, and passed without serious opposition through 
committee. Lord Cairns, the Lord Chancellor of Great Britain, 
the great gun of England, was the introducer and advocate of the 
bill, and opened the subject by the delivery of an oratorical 
broadside, two or three hours in length, the report whereof in 
small type nearly fills one of the large pages of the London Z'imes, 
yclept the ‘‘ Thunderer.” 

‘* His lordship gives some striking statistics concerning English 
patents, illustrates the prolific a= in some instances, amusing 
operation of the American system, and strenuously urges the 
necessity of the proposed amendments which have for their object 
to suppress or check the granting of patents for inventions. 

‘** The existing patent law of England provides, in brief, as fol- 
lows—Patents are granted to the first applicant, whether inventor 
or merely introducer. No official examination is made; but all 
patents are printed and accessible, thus enabling applicants to make 
their own examinations, The patentee enjoys the exclusive posses- 
sion of his patent. No one may use it without his consent. He 
is not compelled to work it within any specific period. If the 
thing — proves to be lacking in novelty or utility, the patent 
is good for nothing. 

‘* These provisions are admirable for their simplicity and prac- 
tical excellence, but their beneficent capabilities are marred, and, 
indeed, almost suppressed, by the heavy payments demanded by 
the Gevernment for issuing and certifying the patent. The dura- 
tion of the patent is fourteen years, divided into paid periods of six 
months, three years, three and a-half years, and seven years. If 
the official fees attached to each soe ot are not paid up, the patent 
terminates on the day of failure. The total official fees now 
charged are £175, or 875 dols., for a British patent of fourteen 
years. The British patent extends over England, Wales, Scotland, 
Treland, and the Channel Islands. 

“For the British colonies some twenty separate patents are 
required, the average Government charge for which is 200 dols. 
each, making, with the home patent, a total of 5000 dols. as the 
Government demand for a patent privilege of fourteen years for 
the States of Great Britain. We believe there is no other nation 
that imposes such heavy charges upon the inventive portion of its 
people. Nor is there any patent-granting nation that, considering 
the ratio of population, issues so few patents as Great Britain. 

“But it appears that a further curtailment has become neces- 
sary. The Lord Chancellor, in his great speech, tells us that 4300 
patents are annually applied forin England, of which one-third are 
abandoned at the end of the first six months and become null, by 
reason of the non-payment of the sealing fees, amounting to 125 dols. 
Seventy per cent. of the remainder becomes null at the end of the 
third year, by the non-payment of the tax of 250 dols. Twenty per 
cent. of the surviving patents terminate at the end of the seventh 
year, by non-payment of 500 dols. then due, leaving less than 700 
patents per annum that actually run for fourteen years; while the 
average total life of English patents, as deduced from the Lord 
Chancellor’s statement, provisional patents included, is only a little 
more than four years. 

“To Americans, who are accustomed to the grant of 13,000 
patents every year, each for the full term of seventeen years, the 
diminutive issues of Great Britain seem like a trifling affair; but, 
4 the mind of the Lord Chancellor, an English patent is a big 
thing. 

*** You have granted in this country every year,’ he says, ‘the 
enormous number of patents I have mentioned, and what is the 
effect on the industry of the country? The manufacturer, in 
carrying on his regular course of trade, is hampered by owners of 
worthless patents. I cannot imagine anything more serious to all 
the manufacturers of the country than that 4300 drag nets, more 
or less, should be spread, every one of them curtailing, to some 
extent, the area of these manufacturers, and every one of them 
exposing manufacturers to litigation, or, perhaps, to the payment 
of blackmail, if they would escape the irksome process of litigation 
for an alleged infringment of patent rights.’ 

“Tt is to remedy this bad state of things that the Lord Chan- 
cellor urges the proposed amendments. Throughout his long 
speech not a single word is to be found which encourages the 
inventor or recognises his title to the favourable regard of my 
lord’s countrymen. Instead of reducing the cost of procuring 
patents, and simplifying the method of obtaining them, the sole 
aim of the Lord Chancellor’s bill is to reduce the number of 
patents granted by increasing the difficulties of their procurement, 
and subjecting the inventor to new and vexatious requirements. 

“The new bill provides as follows :—Five new Commissioners of 
Patents are to be added to the number now in office. Certain 
examiners are to be appointed. Referees are also to be chosen. 
Examiners and referees are to consider all applications for patents 
that are made, and report to the commissioners whether the applica- 
tion is a proper subject for a patent, whether the papers are correct, 
whethér the invention is new, what it consists of, whether the 
patent ought to issue for seven or fourteen years, whether a patent 
ought tobe granted at all. The law officers will then examine and 
report to the Lord Chancellor, who is to decide whether to allow 
or reject the case, 

The applicant must declare himself to be the inventor; patents 
will not be granted except to the inventor. The patent may be 
revoked if the inventor fails to put the invention in operation 
within two years, or if the patentee refuses to grant licenses to 
persons who ask, on terms to be fixed by the Lord Chancellor. 
Government may use any patent and make such payment as the 
Treasury chooses to allow. No appeals from the decisions of the 
Lord Chancellor. The fees remain about the same as at present. 

“The plain inference from the Lord Chancellor’s expressions and 
from the amendment he presents, is that England has no further 
use for the services of ingenious and originating men. Her manu- 
facturers complain of them, and petition to have their patents 
suppressed. en like Arkwright, a barber, the author of the 
spinning frame, who was so poor that he had to shave people in a 
cellar at a penny a head; men like Cartwright, who, with his loom, 
almost built up Manchester; men like Watt, the poor instrument 
vendor, whose steam engines furnish power for these complaining 
manufacturers; men like Stephenson the poor stoker, and son of a 








stoker, who gaverailways to Britain—the time has come, it appears, 
when men of this kind are no; to expect further encouragement 
under British patent laws, 


‘*We do not propose to reason with the Lord Chancellor and his 
coadjutors upon the folly of such legislation. But we want their 
constitutents to know that the American people regard the inven- 
tors of England as their benefactors, deserving of encouragement 
and honour. They cherish with deep reverence the memories of 
the long line of worthy Englishmen, humble it is true in famil 
origin, who by their discoveries and inventions have filled the cmoth 
with new methods and appliances of industry, and given supremacy 
to their native land. 

“We are doing all that we can, asa nation, to encourage and 
stimulate waned inventions in our midst. It is by industry and 
intelligence that we thrive. We therefore extend the hand of 
—_ to inventors of every clime. We say to them, Come 

ither with your new arts. They help to enrich us; 7 add to 
our national strength ; they increase our moral power. pecially 
do we welcome inventors from the people of Great Britain, to 
whom we are allied by many ties, We speak their tongue; they 
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are our kindred ; from them our laws, our national existence, have 
sprung. ‘ 

“We acknowledge our indebtedness to the Lord Chancellor for 
spreading among his countrymen the intelligence that while it has 
become necessary to restrict and burthen English inventors, they 
will find no burdens or restrictions in the United States. Here 
they will encounter few complaints against patents by manufac- 
turers. The principal wail to be heard in this country is the cry of 
the manufacturer asking inventors to study out new and practical 
things with which to occupy and task his machinery. 

“The Lord Chancellor will add to our obligations if he will 
again kindly announce in Parliament, and circulate the news 
widely in the British realm, that all Englishmen, although denied 
at home, may freely obtain patents in the United States for the 
smallest imventions, provided they are new and useful; that 
patents are granted here for seventeen years for the small sum of 
£7 sterling; that the patent covers the thirty-eight State and 
nine territorial Governments of the American Union; that an 
English patentee possesses here the exclusive control of his inven- 
tion during the term of the patent; that he is not obliged to work 
his invention, or pay any taxes or annuities in order to preserve 
the life of his patent; that neither the Government nor private 
individuals can interfere or use his patent without first obtaining 
his consent on his own terms. 

“In short, let it be everywhere made known that the Govern- 
ment of the United States aims to encowage inventors and authors 
by securing to them an absolute property in their inventions, 
whether great or small, for the term agreed upon in the patent. 
This is the one distinctive characteristic of the American patent 
law. It is this which gives value to our patents; and it is because 
they are valuable that so large a number are annually solicited.” 








THE INSTITUTION OF CIVIL ENGINEERS. 


THE twenty-first ordinary meeting of the session 1874-75 was 
held on Tuesday evening, the 27th April, Mr. Thos. E. Harrison, 
the president, in the chair. 

The paper read was on ‘‘ The Systems of Constant and Inter- 
mittent Water Supply, and the Prevention of Waste, with special 
reference to the restoration of Constant Service in Liverpool,” by 
Mr. G. F. Deacon, M. Inst. C.E. 

After explaining the general sources of waste, and the effect of 
intermittent service on the supply, and entering fully into the ob- 
jections on sanitary grounds to intermittent service and waste of 
water, the author described the parliamentary powers, in reference 
to pipes and fittings, which until recently had been found necessary, 
before any corporation or company could give a constant service of 
water with no greater consumption per head than under the inter- 
mittent system. The Acts of Parliament in question had in effect 
empowered the authorities to describe the nature in detail of all 
fittings and pipes, and the works in connection therewith, and to 
interdict the use of any existing fittings and pipes which, in their 
judgment, might tend to waste. The Liverpool Corporation had 
no such powers, and they had never been enabled to order the 
alteration or removal of any fitting or pipe, however defective, 
until seen by the inspector to be actually causing waste of water. 

The author proceeded to state that ordinary house-to-house 
inspections had been regularly made from the year 1863 to 1873. 
In cases of actual waste arising from defects, notices to repair were 
served upon the persons responsible for the water rates, and such 
other steps were taken as the legal powers rendered available. 
The columns of Table A showed that though the waste- 
water inspectors had no doubt produced useful results, there 
was nothing to indicate that, by increasing their number, much 
further saving would be effected. Indeed, experience was adverse 
to the possibility of success in the endeavour to reduce the consump- 
tion materially even while maintaining intermittent service ; and 
the idea of restoring constant service, with the existing parliamen- 
tary powers, was generally regarded as chimerical. 

It was under these circumstances that the corporation authorised 
the making of a series of experiments, with a view to discover the 
locality of a larger proportion of the waste than the house-to-house 
inspectors were enabled to trace. In carrying out those investiga- 
tions, the mains supplying fourteen districts in the most densely 
populated part of the town, containing, in the aggregate, about 
31,080 persons, were provided with ordinary piston meters. 

The experiments conducted in these districts were then explained 
in detail The house service-pipes had been provided with stop- 
cocks under the footway, and the inspectors, by applying the turn- 
ing key to the stop cocks during the night, and placing the earupon 
it, were enabled to ascertain in which of the house service-pipes 
or fittings water was passing to waste. The results were eminently 
satisfactory, for the a of water which under nine hours’ 
service had been 19°5 gallons, and under constant service 33°5 
gallons per head per day, was reduced under constant service to 
13°3 gallons, and subsequently to about twelve gallons; while in 
one district of 2134 persons it was brought down to 6°6 gallons, 
without altering a single fitting which had not been found to be 
actually wasting water. 

But in order to obtain such results over the whole district of 
supply, including a population of 639,000, in a sufficiently short 
time to ward off the expected dearth of water and to restore con- 
stant service, it would have been necessary to inspect several dis- 
tricts every night ; and it would have been impossible to ascertain 
how far the closing of the stop-cocks commanding wasteful property 
had been faithfully performed, as no record was preserved of the 
change in the rate of movement of the piston meter; except that 
returned by the inspectors themselves. Tlie cost, too, of reliable 
piston meters and of the necessary chambers was very great, while 
the expense of maintenance was considerable. 

The author then devised an automatic check upon the motions, 
at once of the night inspectors and of the water, the cost of which 
was comparatively small. The instrument, known as the waste- 
water meter, recorded the two elements of time and rate of flow 
through the main, after the manner in which an indicator diagram 
recorded space and pressure. Thus not only was the change of 
velocity, induced by the closing of any stop-cock during the night, 
registered, but the time at which the men commenced their work, 
and the time at which they ceased to work, was recorded with 
fidelity. 

In the establishment of waste-water districts, the existing 
arrangement of services for distribution was, as far as possible, 
adopted. The number of meter districts on the 10th April, 1875, 
was 120, and the population under control, 306,212. A district 
having been selected, a sketch was prepared showing the place the 
meter was to occupy. A length of pipe was removed from the out- 
let side of the service valve, and connecting pipes were laid to 
beneath the nearest point of the footway, and conveyed the water 
through the meter. The cast iron meter cover was placed in the 
footway next to the kerb. After a meter had been fixed, readings 
were taken to ascertain the consumption of water in the district 
under the ordinary intermittent supply. The district was next 
placed under constant service, and the consumption ascertained 
under that system, before measures for the prevention of waste 
were commenced. Stop-cocks were attached to the lead-service 
pipes of all premises, or blocks of premises, which were not already 
capable of being controlled from the exterior. All new stop-taps 
were on the screw-down principle, and the loose valve was so 
arranged that it could not fall out when the stuffing-box was 
removed. The surface cover was fixed into the upper side of the 
flag with Portland cement. The hinged lid was round, and large 
enough for a man to his arm down. Though all new pipes 
were laid 2ft. Gin. deep, they were brought up at the sto all» to 


within arm’s length, that a washer might be replaced without 
opening the ground. 
The method of night i ion was then described. The stop- 
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sound was heard, the stop-cock was turned until nearly closed ; 
and if water were passing it would then, by reason of its increased 
velocity, make a sufficient sound to be heard. In this manner the 
flow due to a quick dropping could easily be detected. If noise 
was heard with the tap open, the tap was at once completely closed, 
and tested again, when, if the sound continued, there was evidence 
of waste on the street side of the stop-cock. Where leakages arose 
from defective private pipes or fittings, notices to repair were 
issued, unless a new washer or an adjusted wire would do all that 
was required. In such cases the inspector performed the work free 
of charge. Defective public pipes were reported, and repaired by 
the corporation pipe-layers. Iby the aid of the diagram from each 
district the superintendent determined the time, within a few 
minutes, when the inspectors commenced their work and left the 
district in each case, the localities of all, and the amounts of the 
more important leaks which had been checked, the initial night 
consumption and the final amount to which the closing of a limited 
number of stop-taps had reduced that consumption. The diagram 
obtained after a night inspection showed the lowest consumption 
reached by the closing of those stop-cocks past which a flow of water 
had been detected. If a margin remained, which could not be 
accounted for, a special day experiment was made by the chief 
inspector to determine the condition of the public pipes. All the 
stop-cocks having been closed, the diagram was examined. If a 
steady line was being drawn, it was a proof of steady wastg. Ifthe 
horizontal line was broken here and there by a vertical line, similar 
to that produced by opening a tap, either all the stop-cocks had not 
been closed, or some house services were not provided with stop-taps. 
In old districts some omissions were, in the first instance, almost 
sure to be made ; but with the help of the meter, every service was 
ultimately controlled. When the existence of ‘‘ public waste” had 
thus been determined, it could generally be localised by a careful 
night inspection with all the stop-cocks closed. If this was not 
successful, the sewers were entered, and the position noted of any 
undue flow down a drain, or weeping through the brickwork. 

It was stated that the experiments in the fourteen districts com- 
manded by piston-meters were commenced in January, 1873; but 
it was not until October in the same year that the first waste- 
water meters were fixed- In its earlier stages the system progressed 
slowly, but recently it had gained in speed. For some time past 
twelve meters, controlling about 25,300 persons, had been fixed 
each month; and it was found that, with one chief inspector, 


twelve ordinary inspectors, six labourers, and one waste water | 


meter inspector, and two inspectors to attend to special reports in 
other districts, it was easy to restore constant service to 5000 
persons per week, to sustain itin the old meter districts, and to 


maintain the average consumption over the whole area supplied at | 


a constantly diminishing rate. 
In March 1874, about 170,996 persons, and in March, 1875, 


373,500 persons in the borough were receiving constant supply. | 


During 1873 the maximum number of hours’ service to the inter- 
mittent districts in the borough was ten and a-half ; the minimum, 
seven and a-half ; and the average, ten. Since then the average 
had been maintained at ten and a-half hours. In 1873 the Out 
Township supply to 91,835 persons was reduced for an average of 
fourteen weeks to twelve hours per day. Since 1874 constant 
service had been maintained in the Out Townships throughout the 


year. At the beginning of 1874 the total population supplied was | 


about 621,000. At the beginning of 1875 it had increased to about 


632,000, During 1873 the amount of water taken for all purposes | 


excepting manufacturers’ supplies, measured by meter, was 54 
million gallons, or 24°42 gallons per head per day. During 1874 
the corresponding quantity, measured by meter, was 5487 million 
gallons, or 23°8 gallons per head per day. In March, 1874, the rate 
of supply was about 24°21 gallons per head per day. In March, 
1875, it was about 22°26 gallons per head per day. 



























The number of persons to whose service the waste-water meter 
system had been applied in Liverpool was 234,000. Taking that 
moiety of the districts to which attention had been chiefly given, 
the supply to 117,425 persons, which, under constant service, 
averaged 32°12 gallons, had been reduced to 15°07 gallons per heal 
per day. If the whole population under treatment was considered, 
the rate per head per day to 234,000 persons had been reduced from 
28°89 poe’ oe to 16°47 gallons, which was equivalent to a total 
saving of 1,060,792,200 gallons per annum ; and the saving thus 
far would have been 12°42 gallons per head per day. In Liverpool, 
the term “‘ domestic consumption,” had a much wider signification 
than in most other towns, It inciuded all supplies for sanitary 
purposes, and a large proportion on business purposes except 
ing only those to the larger manufactories, which were 
measured by meter. In other towns it was usual to confine 
the term to the use of water in private dwellings ; and this differ- 
ence would be equivalent in most cases to several gallons per head 
per day. The system described had been tried in every class of 
property ; and in some districts containing the best houses the 
saving of water had been quite as great asin any others. The policy 
of the present practice differed chiefly from that of the old in four 
particulars :—(1) By never employing inspectors in any but those 
districts in which the meter diagrams showed that the best results 
were likely to be obtained. (2) By never employing inspectors to 
examine any premises in which it had not been previously ascer- 
| tained that waste was taking place. (3) By the detection of 
| the more important, because the more continuous, sources of 
waste which were rarely discovered by house-to-house visitations. 
(4) By never renewing old mains except when the metre diagrams 
had shown thatthey were actually causing waste to an extent 
which justified the expenditure. The work of fixing stop-cocks 
had been commenced before the meter system was introduced. 
The cost of providing and fixing new ones outside the houses, in- 
cluding the surface cover, reflagging, renewing defective flags, and 
searching for the service pipe, was about 12s. each. The cost per 
thousand persons in a town in which stop-cocks were already laid 
would average for the meter and fixing £14 7s. If, however, as at 
| Liverpool, the greater proportion of the stop-cocks had to be 

charged to the system, the cost, including the meter, would be 
about £39 7s. perthousand persons. It was concluded that when 
constant service had been everywhere restored, the staff required 
| to maintain or even to diminish the comparatively low consump 
tion would be considerably less than at present. From experience 
gained in the districts already under control, there was reason to 
believe that, in order to keep a proper record of the condition of 
the whole of the town, it would then only be neccessary to take on 
the average one meter diagram for three or four days per month 
from each district. The total number of districts would be about 
250, and the number of diagrains per day, including those from 
districts under examination, would probably not exceed twenty. 
Each day two or three districts of maximum waste would be provided 
| with new diagrams, subjected to night examinations, and when 
| — below the average consumption, replaced on the ordinary 

ist. 

There could be no doubt that in low class districts of the metro- 
| polis the waste of water was, on the average, much greater than 
| in Liverpool ; but if constant service were restored to any single 

district, that very fact would in a great measure create its own 
cure. Many of the outlets for water, which, under a few hours’ 
supply, were left continuously open, would, under constant supply, 
become such intolerable nuisances that the flow must inevitably 
be checked ; and if the owners of property became aware that all 
cases of waste would be discovered by the night inspectors, and be 
| watched by the authorities until the cause was removed, in the 
manner which they might prescribe, the district would soon show 
a lower consumption than under the intermittent system. 
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THE JACKSONIAN PROFESSORSHIP AT CAMBRIDGE.—Mr, James 
Dewar, demonstrator of chemistry in the University of Edinburgh, 
has been elected unanimously to the vacant Jacksonian Professor- 
ship at Cambridge. The stipend is £500 per annum. 

Tue BELGIAN Iron TRADE.—(From our own Correspondent).— 
The Belgian iron trade presents scarcely any change. There can- 
not be said to be any real improvement, orders being only given out 
to meet the most urgent requirements of consumption. A Pernot 
furnace has been brought into successful operation at the works of 
M. Victor Gilleaux, at Clarleroi. 

OxrorpD Main Dratnace.—The construction of the outfall 
sewer, which had been delayed all the winter by the continual 
floods, is now being ‘een 
Mr. C, Dickinson, under the direction of Mr. W. H. White, C.E., 
engineer to the local board. The work presents considerable diffi- 
culties, the sewer having to be carried under the different branches 
of the Isis and Cherwell, and to be built for the most part in a bed 
of gravel of a very porous character, at an average depth below the 
water level of about 10ft., thus necessitating aes strong and 
careful construction to exclude subsoil water, and heavy pumping 
operations while the works are in progress. During the winter 
months several miles of branch sewers have been laid, and in various 
parts large quantities of water held up in the gravel beds lying 
in the undulations of the Oxford clay had to be contended with. 

TestINec IRON AND STEEL.—The United States are about to 
om | out an elaborate investigation of the strength of iron and 
steel, On the 5th of March a law was passed making appropriations 
for certain civil expenses of the Government, and we find in the 
bill the following clause:—‘‘ For experiments in testing iron and 


y pushed forward by the contractor, | 


| further sum of twenty-five thousand dols, provided ‘for improved 
| machinery and instruments for testing American iron and steel’ in 
| the Act entitled ‘ An Act making appropriations for the support of 
the army for the year ending June 30th, 1874,’ approved March 3rd, 
1873, is hereby continued and made available for such purpose ; and 
that the President be, and hereby is, authorised to appoint a board, 
to consist of one officer of the engineers of the United States army, 
one officer of ordnance of the United States army, one line officer 
| of the United States navy, one engineer of the United States navy, 
| and three civilians who shall be experts; and it shall be the duty 
| of said board to convene at the cnallent practicable moment, at enh 
| place as may be designated by the President, for the pur 
| pose of determining, by actual tests, the strength and value of all 
inds of iron, steel and other metals which may be submitted to 
them or by them procured, and a me tables which exhibit the 
strength and value of said materials for constructive and mechani- 
| cal purposes, and to provide for the building of a suitable machine 
| for establishing such tests : Provided, that no officers in the pay 
| of the Government shall be entitled to, or receive, any additional 
compensation by reason of any services rendered in connection with 
this board ; but one of the civil experts shall act as secretary of the - 
board, and shall be entitled, under this Act, to such compensation 
as the President may deem proper and fit: Provided, that not 
more than fifteen thousand dois. of the sum berein provided shall 
be used for the expenses of such board.” After due consultation 
with the Secretary of War and the Secretary of the Navy, the 
President has appointed the following board of officers as is pro- 
vided for in the above Act, viz.: Lieut. Col. T. T. 8. Laidley, 
U.S.A.; Commander L. A. Beardsley, U.S.N.; Lieut. Col. Q. A. 
Gilmore, U.S.A.; David Smith, chief engineer, U.S.N.; Gen. Savoy 
Smith, civil engineer; Prof. R. H. Thurston, of the Stevens Insti- 


| 





steel, including the cost of any machine built for such p » 
the sum of fifty thousand dols, is hereby appropriated ‘and the 


tute of T of Hoboken, N.J. 


ee 





THE ENGINEER. 





Aprit 30, 1875. 








THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of Patents, 


Grants and Dates of Provisional Protection for Six Months. 


1191, A new or eugvoves NEEDLE THREADER, George Pocknell, Exeter.— 
2nd April, 187! 

1228, fmaprovomenta in the manufacture of Boots and Stops, 
Heath, Boston, Suffolk, Massachusetts, US. 5th April, IST). 
1265, Nnprovements in effecting the Compustion of Furr, and in the 
construction of furnaces therefor, Charles Frédéric Kuhlmann, Lille, 

France.--7th April, 1875. 

i267, linprovements in OrxamentiNG certain Woven Farrics known hy 
the name of ** dhooties,” and in apparatus to be used therein, Edward 
James Lomnitz and John Duxbury, Manchester. 

1268, Imprevements in Sewina Macnines and Sewing MACHINE NEEDLES, 
parts of the invention being also applicable to other purposes, Alfred 
David ‘Turner, Homerton, London. 

1270. Improvements in WATER METERS, 

Lanarkshire, N.B. 

A BaLance with Counter, Placide Nézeraus, Paris. 

1274. Improvements in Wasuixne and Wrincuine Arraratus and in 
CHURNING Apparatus, Thomas Duncan Macfarlane, Glasgow, Lanark 
shire, N.B. 

1276. Improvements in the Preparation of Oits to fit them to be mixed 
with varnishes or dissolved gums, Maximilian Zingler, Buckland- 
crescent, Belsize Park, London. 

1278. A new method and a new machine for SeraraTinG Boptes of any 
kind from Gases of any kind, by preference applicable for getting the 
useful substances out of the smoke of pit coal, Otto Braun, Berlin. 

1280. Improvements applicable to Tramway Cars, OMNibUsES, and other 

arriages, Robert Brown, Tollington-road, London. —8t April, 1875. 

82. Improvements in ReGuLaTinc and WorkiING the SLIDE VaLveEs of 

STeaM and other Encines, John Wakefield, Vulean Foundry, Brynmawr, 

Brecknockshire, Wales. 

128 Tnprovennente in the construction of Wuret 

is Westlake, Plymouth, Devonshire. 

1284, Improvements ‘applicable to Rattway Pornts and Swircn Bars, 
and in the means of locking the same, John Brierley, Frederick Wade 
Brierley, and Walter Wright Brierley, KilLurn, London, and Francis 
Samuel Reynolds, Edgware-road, London 

1285. Improvements in Lactnc Boors and Suors, Caleb Nash, Shere, near 
Guildford, Surrey. 

1286, Certain improvements in Furnaces for Steam BotLers and other 
purposes, Ellis Butterworth, Calder Cottage, near Rochdale, Lancashire. 

1287. A new orimproved GLove FastTEN1NG, applicable also to the fastening 
of other articles of dress, William West, Birmingham. 

1288. Improvements in RatLway WueEe.s, James Haydon, Shepherd- 
street, New Swindon, Wiltshire. 

1289. An improved Sait CeLtar or VessEL to contain salt or other 
condiments, also an implement to be used therewith or separately 
therefrom for serving condiments, Maurice Emanuel, Portsmouth, 
Hampshire. 

12%. Improvements in Breecu-Loapinc Fow.ina Pieces and Rires, 
Edwin Hughes, Brook-street, Kennington-road, Lambeth, Surrey. 

1241. Improvements in TReatine and Rerinina Tallow and other fatty 
substances, Robert Lavender, Kirkcaldy, Fifeshire, N.B. 

1292. Improvements in Ties for building purposes, Thomas Wise Conway, 

Wareluun, Dorsetshire. 

1243. A new or improved SHor and Boor CLEANING MACHINE adaptable 
in part for PoLisnina or Suarpeninc Knives, and for other similar 
purposes, Marcus Simon, London-street, London. 

124. Improvements in the mode of and apparatus for COLOURING 
Farrics, James Worrall, Manchester. 

1245. Improvements in the means or apparatus employed for ReaisterimNa 
the Lockine or Untockine of Locks, Joseph Kaye, Kirkstall, near 
Leeds, Yorkshire. 

1214). Improvements in Larues for turning buttons and similar articles, 
Daniel Spill, Bromley-hy-Bow, London. 

1207. lmprevements in the construction of RatLway WuHee s, Richard 
a Allen and Albert Benton Pullmann, Southampton-buildings, 
sondon, 

1208. Improvements in apparatus for Extractinc Corks from Bort ies, 
Thomas William Wilson, Woodbridge, Suffolk. 

1290. Improvements in BorrLe BrusHING APPARATUS, 
Wilson, Woodbridge, Suffolk.—9th April, 1875. 

1300. Improvements in Distrisutinc Manvures, and in the machinery or 
7 employed therefor, Robert Parker, Stranraer, Wigtonshire, 


Laban 


James Robertson, Glasgow, 












or ROLLER Skates, 








PILE 


Thomas William 


1302. Improvements in Extractinc VeceTabLe Matters from combi- 
nations of animal and vegetable substances, David Smith, Halifax, 
Yorkshire, and George Tolson, Dalton, near Huddersfield, Yorkshire. 


1303, Improvements in apparatus for Sussectina PRINTED or other 
Faprics to the Action of Steam, James Smith, Thornliebank, Renfrew- 
shire, N.B. 

1304. Improvements in the construction of Macuines known as 


** MIDDLINGS SEPARATORS” 
Lancashire. 

305. Improvements in the Treatment of Oak and other WiLp Sitks for 
Bieacuine and Dyerne, Charles Denton Abel, Southampton-buildings, 
Chancery-lane, Londeon.—A communication from Cyprien Marie Tessi¢é 
du Motay, Paris. 

1:06. Improvements in Steam Encines, Edward Charles Frederick Otto, 
Camden Cottages, Camden Town, London. 

407. Improvements in the Treatment of Sutpnur Ores, Alexander 
Angus Croll, Coleman-street, London. 

308, Improvements in MECHANICALLY FrepiNc FurNAces with Fue, 
and in apparatus connected therewith, Edward Bennis, Rotherhithe 
New-road, Rotherhithe, Surrey. 


or Puririers, Abraham Crabtree, Bacup, 


~ 





1:09. An improved method of and machinery for manufacturing PuppLeRs’ 
Raps_es and PappLes, Henry Hunting, Jarrow, Durham. 
1310. An improved construction of Sarery ENveLopr, William Henry 


Willis, Long-acre, Surrey. 

312. An improvement or improvements in the construction of CHarns 

by which they are rendered applicable to various useful purposes to 

which they have not hitherto been applied, John Owen and Thomas 

Simon Binns, Salford, Lancashire. 

1513. Improvements in Enaines worked by heated atmospheric air, 
William Robert Lake, Southampton-buildings, London.— A communi- 
cation from Robert Holdorff and Withelm Briickner, Vienna, Austria. 

1514. Improvements in GARDEN ENnoines, John Sanders Stevens, Princes- 
strect, Leicester-square, London. 

1315. Improvements in the method of Acruatinc or Givina Motion to 
WasuinG Macutines and Cuurns, James Norris, Wood Green, Middlesex. 

1316. Improvements in Stram Borers or GENERATORS acd in their 
peng Marie Léon Buret de Longagne, Brussels, Belyium.— 10th 
April, 1875 

1318. Improvements in the manufacture of AERATED Waters, and in 
apparatus and vessels therefor, William Frederick Charles Steuart 
Corry, Belfast, Antrim, Ireland. 

1319. Improvements in AXLE-BEARINGS for Tuss or WaGons used in 
mining operations and the like, William Walker, Saltburn-by-the-Sea, 
Yorkshire. 

1320. Improvements in Raitway Brakes, John Clarke, Heaton Norris, 
Stockport, Cheshire. 

1321. Improvements in Puppiinc Apparatus, George Alfred Clough and 
Charles Ridealgh, Stockton-on-Tees, Durham. 

1322. Improvements in the manufacture of FELTED ARTICLES, and in the 
machinery or apparatus employed therein, Charles Henry James and 
Alfred James Hamilton, Old Change, London.—A communication from 
Albert Keller, Lennep, Prussia: 

1323, Improvements in the manufacture of ALKALI, 
jun., Widnes, Lancashire. 

1324. A new or improved Sprine Earrino, Franziscus Xaver Ferdinandus 
Heilborn, Birmingham. 

1325, Im srovements in Cummney Tops for the Prevention of Smoke, 

f em Batt and Tom Batt, Sunny Bank-street, Leeds, Yorkshire. 

1526. Improvements in Screw Heaps, and in Drivers or Toots for the 
same, Robert Steers, Grosvenor Park, Camberwell, Surrey. 

1528. Improvements in the manufacture of ConcEeRnTINAs, Oreans, and 
Harmoniums, Frederic William Doerfel Steinfelser, Klingenthal, 
Saxony. —12th A April, 1875. 

= improve Borr.e Crate, Thomas William Wilson, Woodbridge, 
Suffolk. 

1331. An improved KaLerposcore, 
South Kensington, London. 

1338. Improvements in —— for REGULATING, MEASURING, 
Reaisterino the Fiow of Liquips, Joseph Lillie, Manchester. 

1335. Improvements in the TREATMENT of SEWERAGE with a view of 
extracting the fertilising products therein contained, and in the 
apparatus oaueet for that purpose, William Morgan-Brown, South- 
ampton-buildings, London.—A communication from Gustavus Palmer 
Harding and John Robert Johnson, Rue Gaillon, Paris. 

-_ Improvements in VELocIPEDEs, Josiah Turner, Coventry, Warwick- 

re. 

1341. Improvemements in machinery for Compine Woo., Corron, SILK, 
and other fibres, John Cure and Christopher Bradley, Bradford, York: 
shire.—13th April 1875. 

1343. A new method for. ‘Removina the INcrustation from Boi.ers of 
Sream Enatyes, for prevention of successive incrustations, and for the 
preservation of ‘the metal, Vittoria Felice, Rome, Italy. 





Holbrook Gaskell, 





Richard Cowper, the Residences, 


and 





1345. Improvements in Dampinc Rotters and other apparatus for 
lithographic printing presses, William Henry Woodcock, Southampton- 
talline, London. 

1317. Improvements in apparatus for Botriinc AERATED or GAsEOUS 
Liquips, Thomas Jackson Chapman ind Howard Busby Fox, Oxon, 
Cheshire. 

1349. Improvements in Looms tor Weavixc, John Collier and John 
Marsden, Halifax, Yorkshire. 

1351. Improved machinery or apparatus for BREAKING or TREATING FLAX 


and similar textile fabrics, Richard Davison, Ballymena, Antrim, Lre- 
land. 
1553. Improvements in PrinrinG Macninery, William James Ingram, 


Strand, Westminster. 

1359. Improvements in STEAM FIRE-ENGINES, Frank Wirth, Frankfort-on- 
the-Maine, Germany.—A communication from William Knaust, Vienna, 
Austria. 

1361. Improvements in’ Harvestinc Macnines, Geerge Haseltine, 
Southampton-buildings, London, —- A communication from Waldron 
Yates Selleck, New York, U.S.---l4th April, 1875. 

1:63, Improvements in the construction of Brakes for 
CARRIAGES, John Money, Marlborough-place, 
Sussex, 

1365, Improvements in apparatus employed in Sprnninc and TwisTine 
Worstep and other Yarns, Henry I ingworth, Bradford, Yorkshire. 
1369. Improvements in PerroLeum or HyDROCARBON CUOKING STOVES, 

David Pitcairn Wright, Birmingham. 

1371. Anew or improved instrument to be employed in SLAUGHTERING 
Oxen, Horses, and other animals, Henry Charles Mayer, Pall-mall, 
London. 

1375. Improvements in apparatus for Cotrinc-up Loar Sucar, Henry 
May Burton, Ipswich, Suffolk 

1377. Improvements in BREECH-LOADING Fire-arMs, Frank Wirth, Frank- 
fort-on-the-Maine, Germany.—A communication from August Friedr’ ich 
Wilhelm Tinmer, ‘Cublence, Germany. 

1379. Improvements applicable to Sticks and Staves used by iiieiiieas 
and other travellers, William Luce Hosking, Ventnor, Isle of Wight. 

1381. Improvements in the construction and arrangement of Brick and 
Tite MAKING Macuiyes, Joseph Coward, Suffolk-street, Three Colt-lane, 
Cambridge Heath-road, London.—1Lith April, 1875. 

1387. Improvements in Or Cans or Or Freepers, Joseph Kaye, Kirk- 
stall, near Leeds, Yorkshire, and William Cecil Slingsby and William 
Leigh, Carleton, near Skipton, Yorkshire. 

1380. Improvements in the manufacture of Knives and Forks, Samuel 
Horrabin Greaves, Sheftield. 

1301. An improved construction of Cuitivator, William Walter Barton, 
Brasted, near Sevenoaks, Kent. 

1395. Improvements in WasHina MacHINes, 
Station-street, Burton-on-Trent, Staffordshire. 

1309. A new or improved apparatus for Derectina CounTerreit Corn, 
Charles Henry Stearn, Liverpool.—16th April, 1875 


RatLway 
Brighton, 





Frederick 





Joseph Anthony Mason, 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

Improvements in Sewinc Macutnes, Hunter Henry Murdoch, 

ple-inn, London.—A communication from Joseph Leonard Follett, 

‘ew York, U.S.—1l4th April, 1875. 

1433. Improvements in the manufactureof FLarrrep AXLEs and apparatus 
therefor, Charles Denton Abel, Southampton-buildings, Chancery-lane, 
London. — A communication ‘from Charles Meunicr, Place de Lyon, 
Lyons, France.—20th April, 1875, 

14:4. Duprovements in Conpuctors, Hann ALarns, and RecisTers 
in means of supporting the same on or in the hand, Thomas Ben 
Doolittle, Bridgeport, Fairfield, Connecticut, U.S.- 20th April, 1875. 


Patents on which the Stamp Duty of £50 has been Paid. 
Stretford-road, Man- 


Bedford 








and 






1169. Grate Backs, George Livermore Shorland, 
chester.—19th April, 1872. 

1187. Rearine and Mowine 
Leigh, Lancashire —20th April, 1872. 

1180. WaTreR WastE Preventers, Francis George Fleury, Merrick-square, 
Southwark, Surrey, and Alfred Tylor, Newgate-street, London.—20th 
April, 1872. 

1185. Governors for Motive Power ENGINEs, 
Glasgow, Lanarkshire. N.B.—20th April, 1872. 

1200. Kins, Julius Frederick Moore Pollock, Longclose Works, Newtown, 

Leeds, sYorkshire, and John Mitchell, Dyson-street, Bradford, York- 
shire.— 22nd April, 1872. 

1305. Sutps and other Vesseis, Hermann Hirsch, Craven-street, Strand, 
London.—-lst May, 1872. 

1196. Puppiine Irox, Joseph Pickles, Bramley, near Leeds, Yorkshire. — 
22nd April, 1872. 

205. CistERN Fitrers, William Ferry, Southampton —22nd April 4 

207. ELecrric TELEGRAPH APPARATU 8, George Little, Rutherfurd P. 

ge Jersey, U.S.—22ad April, 187: 

1208. Gun Carriaces, Sir Joseph “Ww hitworth, 
chester.—30th April, 1872. 

1365. SCREENING CoaLs, John 


Macuinery, Alexander M‘Gregor, 





William Dundas Scott, 








es 








Chorlton-street, Man- 








Ephraim Walker, Wearmouth Colliery, 


E 
Sunderland, Durham, and John William Cole, Byker, Newcastle-upon- 
Tyne. 


4th May, ls 





1354. INTERLOCKING AppaRATUS Of RaiLway Pornts, &c., John Imray, 
Southampton-buildings, Chancery-lane, London. —3rd May, 1872. 

1226, Rattway Brakes, George Westinghouse, jun., Southampton-build- 

igs, Chancery-lane, London, —24th April, 1872. 

1229. Sucar, Charles Ge Kleberg, Martin’'s-lane, 
London. ‘4th April, 1872. 

1201. Beertinc Woven Fasrics, John Smith, Cheetham, Manchester.— 
B0th April, 1872. 

1312. Printinc and Dyetnc Corron Faprics, 
Accrington, Lancashire.—I«t Moy, 1872. 


Patents on which the Stamp Duty of £100 has been Paid. 
Ropers, Corps, Cuains, BAnps, and other mechanical 


1205. HavuLine, &c., 
equivalents, Arthur Paget, Loughborough, Leicestershire.—2l«t April, 





Cannon-street, 





Frederick Albert Gatty, 








186: 

1279. Rorary Encines and Pumps, John Cooke, Darlington, Durham.— 
20th April, 1 

= Propucinc Turn Strips or Fitaments from various substances, 
George Coles, Gresham-street West, London, and James Archibald 
Jaques and John Americus Fanshawe, Tottenham, Middlesex.—21st 
April, 1868. 

1309, are Matcues, Henry Howse, Lime-street, London.—22ad April, 
oa 
316. — Linincs, William Robert Lake, Southampton-buildings, 
gn lane, London,—22ad April, 1868. 

1334. Direct-actinG ENGINES and Pumps, Charles Brown Hardick and 
John Hardick, Brooklyn, New York, U.8.—23rd April, 1868. 

1369. Gas, &c., Frank Clarke Hills, Chemical Works, Deptford, Kent.— 
25th April, 1868. 

1454. ALARM BELLS, &c., Thomas Pemberton and George Arthur Pember- 
ton, Birmingham..—4th May, 1868. 

1426. Toots and Toot Hotpers for Currine Stone, &c., Archibald Munro, 
Arbroath, Forfarshire, N.B.—1lst May, 1868. 

1381. TUBULAR STEAM Bou. ERS, Loftus Perkins, Seaford-street, Gray's-inn- 
road, London.—27th April, 1868 

1364. CONCRETE BUILDINGS, Charles Drake, Renfrew-road, Kennington, 
Surrey.—25th April, 1868. 


Notices of Intention to Proceed with Patents. 


4286. Lamps, George Grainger Tandy, Penge, and Frederick Henry Smith, 
Peckham-rye.—1l2th December, 14. 
4309. KniTTING MACHINERY, Charles Churchill, Wilson-street, Finsbury, 
London.—A communication from Eli Tiffany. 
4320. Roaps and Tramways, Evan Leigh, Manchester. 
4322. PreparinG Pup for paper manufactures, Thomas Henry Gray, 
Grant-road, Clapham Junction.—15th December, 1874. 
4328. Sarety VALVEs, James Jordan, Manehester. 
4338. Peat Fuet, &c., Edward Davies and John William Turley, Liver- 
pool, and John Newell, Bootle. 
4340. NUTRITIVE Drinks, Daniel Tallerman and William Clarke, C 
street, London. 
4341. CARBONATES of Sopa, Ludwig Mond, Northwich. 
4349. Steam Enaines, Norman Owthwaite, Croydon. 
4350. Apparatus for Enaptinc the Biinp and Persons of WEAK or 
Derective Sicut to Writs, &c., William N. Thursfield, Shrewsbury. 
357. MECHANISM applicable to the Construction of Gas, STEAM, or 
Water Enoines and Pumps, Edward James Greey, Halstead.--17th 
December, 1874. 
4364. Heaps and Maits employed in Looms for Weravinc, Joseph 
Holding, Manchester. 
4365. Gas, Robert Paulson Spice, Parliament-strect, Westminster. 
4372. GLassware, William Robert Lake, gs, London. 
—A communication from Carl Pieper. "18th December, 1874. 
4380. Preumatic Rai_ways and Tuses, Thomas Webster Rammell, West- 
minster-c! rs, Westminster. —19th December, 1874. 
4387. HypRoGEN Gas John Henry Johnson, Lincoln’ 's-inn-fields, London. 
A communication from Jean Octave Ernest Moreau. 
4390. Dynamometers, &c., Jean Antoine Victor Bark; Paris. 
4397. CARRIAGE POLEs, James Colverd, Trinity-buildings, Great Tower- 
street, London.—21st December, 1874, 














Jannon- 











ba PERCUSSIVE Rock a! Frederick Edward ~paemens Beaumont, 


ria-street, Westminste’ 

4410. Gas Enornes, &c., John Townsend Kirkwood, Yeo Vale, near Bide- 
oe Charles Thomas Evans Lascelles, Brockley Villas, New Cross, and 

Jesse Hall, Lyndhurst-grove, Peckham.—22nd y Aowmen dh 1874. 

4412. REGISTERING Apparatus, Samuel Sealy Allin, Midleton, Cork. 

4420. Equitiprium Stipe Vatves for Steam Encines, &c., Henry Willis 
and James Blick, Worcester. 

4427. Hypravtic Presses and Pumps, William Thompson Mann, Liver- 

wol. --A communication from James Watson. 

4428. Mounpinc Raw Sueanr, Philippe Ernest Charpentier, Rue des 
Keouffes, Paris. —23rd Decenber, STA. 

4439. Svampinc Merats, John Vaughan, West Bromwich. 

4441. Potisuinc Woop Fioorine, William Robert Lake, Southampton- 
buildings, London.—A communication from Gustave Renard. 

4445. Coverincs and Licurs for Vautts, &c., Alfred Vincent Newton, 
Chancery-lane, London.—A communication from John Thomas Foley, 
John Wilfred Crump, Frank Merrifield Condit, and George Arthur 
F rink. 

PuLiey Btocks, 
December, 1874. 

4465. Macuine Cutrina Toots and Hoxipers, Thomas Taylor Lingard, 
Manchester.— 29th Decenber, 1874. 

6. Musical InstrumMEeNT, Edmund Hunt, Glasgow, N.B.—A communica- 
tion from Mason Jobnston Matthews.—lst January, 1875. 

34. UmBretvas, &c., William Holland, ng a — Partly a com- 
Pg any from Henry Myers.—4th January, 187 

Rotary Enornes, Richard Boyman Boyman, Park- hill, Clapham Park, 
On th January, 1875. 

161. CHISEL-PoInteD Cut Naiis, Henry Rogers, Wolverhampton. —A 
communication from Henry Mullholland. 

163. Spikes, William Robert Lake, Southampton- anion London.- A 
communication from Amos Whittemore. —15th January, 1875. 

272. VENTILATING WaTER-CLOSETS, &c., Joseph Charles Potts, Hands- 
worth, se Daniel Charles West Darnell, Cargilfield, Trinity, Edin- 
burgh, N.B.—23rd January, 1875. 

281. a aie Gvuarp RalLiyos as applicable to Rat.way Tratys, Henry 
Joseph Maquet, Brussels.—25th January, 1875. 

300. Screws, Bouts, &c., Benjamin William Rogers, Stourport. — 26th 
January, 1875. 

442. Srop Vatves and Taps, Charles Stuart, Halifax.—5th February, 1875. 

457. Fastentxcs for Merat Banps, James Lind, Liverpool.—6th February, 
1875. 

537. ~ eet Va.ves for Borers, Charles Stuart, Halifax,—13th February, 





Edwin Robert Wethered, Woolwich. — 24th 





87! 

598. W ATER CoLumss for railway purposes, John Rogers, Scropton-street, 
Rochdale-road, Manchester.— 18th February, 1875. 

619. CoLourinc Matter for Dyeinc, &c., Adolph Kottgen, Old Broad- 
street, London.—A communication from Adolph Gauhe. 

627. ALKALI, William Alexander Lyttle, the Grove, Hammersmith. 

629. SWEEPING and Ro.tixa MAc HINES, James Sinclair and Arthur 
Clayton, Ripley.—20th February, 187 

609. FIRE-LIGHTERS, John Pinchbeck, Salisbury- street, Strand, London, - 

23rd February, 1875. 

87 74, Mats, &c., John Henry Johnson, Lincoln’s-inn-fields, London. 

communication from Charles Marien Roullier, Paris.—9th March, 








-_! 


1075. SiGNALLING on RatLways, Camillo Bondi, Trieste, Austria.—24th 
Mareh, 1875. 

1098. RatLway WuHee.s, William Stableford, Railway Carriage Works, 
Oldbury,—25th March, 1875, 


1114. Currine Jacguarp Carps, James Nuttall and Thomas Nuttall, 
Ramsbottom.—27th March, 1875. 


1149. Formina or SwHapinc Crucieces, &e., from Piastic MATERIAL, 
a Vaughan Morgan, Battersea Works, Battersea.—30th March, 
187. 

nel. "Ratsrna and Foreinc Water, &c., Joseph Ingram, Oakham.—3lst 
March, 1875. 


1204. TRaMWay and Roap-car Traction, Andrew Smith Hallidie, Salis- 
bury-street, Strand, London.—2ad April, 1875. 

1228. Boots and SHogs, Laban Heath, Boston, U.S.—5th April, 1875. 

1257. Winpinc THREADS or YaRNs, Samuel Bash, Glasgow, N.B.—7th 
April, 1875. 
1288. RaiLway WHEELS, James Haydon, Shepherd-street, New Swindon. 

—9th April, 1875. 

1304. Mippiinos Separators or Puririers, Abraham Crabtree, Bacup. 

1311. Reapinc and Mowine Macuiyes, Alfred Hughes, Brampton Ash, 
Market Harborough. 

1316. Steam BoILers, 
10th Apvil, 1875. 

1326. Screw Heaps, &c , 
Surrey.—12th April, 1875, 

1333. ReGuLatine, &c., the FLow of Liquibs, Joseph Lillie, Manchester.— 
13th April, 1875. 

1357. LeEwinG Macuines, Hunter Henry Murdoch, Staple-inn, London.— 
A communication from Joseph Leonard Follett.--l4th April, 1875. 

1433. FLappepD Axes, Charles Denton Abel, Southampton-buildings, 
Chancery-lane, London.--A communication from Charles Meunier.— 
20th April, 1875, 


&c., Marie Léon Buret de Longagne, Brussels.-- 


Robert Steers, Grosvenor Park, Camberwell, 


All persons having an interest in in opposing any one of such applications 
should leave particulars in writing of their objections to such applications 

at the office of the Commissioners of Patents within twenty-one days of 
its date. 





List of Specifications published during the week ending 
24th April, 1875. 

3020, 1s. 2d.; 3058, 10d.: 3094, 4d.; 3141, 1s. 10d.; 3146, 8d.; 
3150, 6d.; 315%, 8d.; 3153, ¥d.; 3154, 4d.; 3155 
4d.; 3156, Is. 4d.; 8157, 4d.; 3159, 4d.; 3162, 4d.; 3163, 4d.; 3164, 4d.; 
3165, 4d.; 3166, 4d ; 3107, 4d.; 3168, 4d.; 5169, 4d.3 3171, Ls. 2d.; 3172 
4173, 4d.; 3174, 40.3 8175, 10d.; 3178, Sd.; 3180, 104; 318], 4d.; 3 
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*,* Specifications will be forwarded by post from the Patent-office 
receipt of the amount of price a. Sums exceeding 1s. must 
remitted by Post-office Order, ms payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Wooderoft, her Majesty's Patent- -office, South- 
ampton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 


3451. Treatment OF METALLIC SUBSTANCES FOR THE PURPOSE OF CoN- 
VERTING THEM INTO MARKETABLE ARTICLES, W. E. Newton, Chancery- 
lane.—A communication from C. Roswag, Paris.—Dated 8th October, 
1874. 

The objects of the invention are as follows: —First, to render metallic 
substances, such as zine, lead, copper, or tin attackable by hydrochloric 
acid, so as to convert them into chlorides. Secondly, to precipitate lead 
and other metals, by means of metallic zinc, from their solutions. 
Thirdly, to convert chloride of zinc into a marketable product, viz., zine 
white. 

8453. Dverne Corton Biack, W. Lowe, Derby.—Dated 9th October, 1874. 

The patentee boils the cotton in an alkali, then treats it with nitrate of 
iron, masters it with whitening, wrin out and bodies with sumach and 
terra japonica or cutch, turns in a cold solution of acetate of iron, washes 
off and masters with whitening, wrings out and treats with liquor of 
logwood and soaps at three heats, boils in same liquor, washes in clean 
cold water, and dries it. 

3454. Heatine Box Irons, F. Stichbury, Leyton.— Dated 9th October, 1874. 

The invention consists essentially in constructing an iron or sad-iron 
for ironing textile fabrics in such a manner that it is easily reversible, so 
that the top may become the bottom, and vice versa, such iron being 
heated by a mixture of air and coal gas or other gases, after the principle 
of the well-known Bunsen burner. 

3455. Pressure anp Vacuum Gavaes, 7. W. 
—Dated 9th October, 1874. 

This invention = in making the spring tubes of 





Westerby, New Wortley. 


ressure and 


vacuum gauges of te! red copper in lieu of brass, the said improved 
tubes being Gther““solkt drawn” or“ brazed.” 
Boots snp SuHoes, S, Townsend, Mirjleld. - Dated 9th October 
1874. 


This invention relates to an improved method of cleaning boots and 
shoes, either upon the feet or off as required, and consists of circulate 
brushes having concave faces fixed upon a shaft, io which motion is ~ 

by means of pulleys and cords, by hand or power, and can be 
to any part of a table or dresser. 
$457. Carcinina Kiiys, C. W. Siemens, Westminster, and A. Stein, 
Betchworth.—Dated 9th October, 1874. 

This invention relates to calcinin “y worked by gaseous fuel, one 
form of which was described in pecification of C. W. Siemens’ 
patent of the 21st August, 1867, No. 2396, Pe“Acoording to the present im- 
provements, the kiln, which is tapering t widens out 
with a more rapid taper “from the apex of an fraenal 4 cone o pyemeih, 
through whichare formed separate passages for the introduction 
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tible and air, each current having an air current each side of it, so 
that the mixture and Sahaiien of the airand ey take place in the body 
of the kiln. The materials to be calcined are fed at the top of the kiln 
threugh an aperture controlled by a damper, and the calcined materials 
are withdrawn at the bottom through apertures provided with doors or 
flaps, above which are removable bars that support the contents of the 
kiln when the doors or flaps are opened. 

3458. Buitprinas, C. Ezard, Manchester.—Dated 9th October, 1874. 

This invention consists principally in heating conservatories, churches, 
and other buildings, by carrying the heat generated by the burning of 
coal, coke, gas, or other combustibles, by means of an internal pipe passing 
through the whole length or any part thereof of the pipes used to convey 
and circulate the heated water to and from the place where such heat is 

nerated, the object of the invention being to utilise to the utmost the 
Freat of whatever kind employed, thereby effecting a great saving in the 
amount of coal, gas, or other fuel used in the process of heating. 

8459. TreaTinc anp Ciariryinc Sewace, 8. Hallsworth, Leeds, and 
KR. Bailes, Woodhouse Carr, Leeds.— Dated 9th October, 1874. ; 

This consists in the employment of liquid obtained from beds of iron 
pyrites. Means are described for treating the impure waters. 

3460. Heatine By Gas, W. McKay, Caraoustie.—Dated 9th October, 1874. 

The feature of novelty which constitutes this invention is the arrange- 
ment and construction of the apparatus. 

3461. Borries axp Sroprers, A. S. Stocker, Holloway, and G. Edwards, 
Columbia Market, London.—Dated 9th October, 1874. 

These improvements relate to stoppers to be employed with certain 
bottles, and also to the union and shield used with some of such bottles. 
They make them of glass or other suitable material as requirements may 
necessitate, and form them into the various configurations required by 
the aid of dies and pressure, and some they make by the aid of melting 
the glass from a cold piece by applying thereto two or more jets of gas 
for the purpose of melting the same into a plastic workable state, when 
the articles to be moulded are run on to a revolving shaft to be shaped 
according to the will of the operator ; some of the articles have cork, 
india-rubber, or other materials applied so as to compound them according 
to the invention. 

3462. Manuracture or WELDED IRON AND Steet Tuses, J. Huggins, 
Birmingham,—Dated 9th October, 1874. 

This invention consists of improvements on an invention patented by 
the applicant on the 27th September, 1871, No. 2542. In place of a fixe 
guide between the pair of welding rolls by which the tube is welded, a 
movable or rotating guide is used. The said rotating guide consists of 
aroll, the periphery of which works in a space between two of the opposed 
flanges of the welding rolls. The guide roll and the two welding rolls 
enclose a complete circle in which the heated tube is welded, the opposed 
edges of the tube being acted upon by the guide roll. The pressure of 
the guide rollis counterbalanced by a bearing roil 

3464. Portmanreaus, H. Townson, Birminghanw.—Dated Yth October, 
1874. 


This invention consists in strengthening the lid and body of portman- 
tcaus by means of arched interlaced metallic bands in combination with 
metal frames at the edges of the lid and body, the ends of the said 
metallic bands being riveted tothe metalframes. The framing of bands 
constitutes a skeleton or foundation on which is placed the leather, 
cloth, or other material of which the portmanteau is made. 

3466. Kircuen Rances, G. Wright, Rotherham, and T. Redimayne, 
Shefield.—Dated 9th October, 1874. 

This invention consists in fitting a separate vertical plate between the 
side of the fire and the oven, and bending the top of the plate over so as 
to fit against or rest upon the top inner edges of the oven, the plate being 
perforated, so that the flame from the body of the fire communicates 
with the space between the plate and the inner side of the oven. The 
flame from the fire passes over the top of the plate through an opening, 
and over the top and round the outside and bottom of the oven, and 
thence to the chimney. The space between the plate and the oven 
communicates below with the same flue or with a separate flue to the 
chimney. 

3468. Fixixc anv Securtne Ruppers, A. J. Little, Kensington.—Dated 
9th October, 1874. 

a simplicity, and security being the object in view, a hollow 
metal tube, having a groove or slot and incisions on the outer surface, is 
fixed on to the stern. A metal rod fastened to the rudder is slid into 
the tube. The slot allows the clips or hinges on the rod to pass down the 
tube, and the incisions allow the clips or hinges to swing back to the 
counterpart of the boat. A pin or slide is put through the tube above the 
rod to keep the rudder in position. The invention may also be adapted 
for hinges or butts. 

3469. Reviviryinc THE MATERIALS FoR PurtFyiNG Gas, E. Kérting, Han- 
over.— Dated 9th October, 1874. 

The purifying agents are revivified in the purifiers by a blower or steam 
jet combined with differential mixing nozzles, whereby air or permanent 
gas is blown in. 

3470. Pexcit Cases, M. Henry, Fleet-street, London.—A communication 
Srom A. T. Cross, Providence, Rhode Island.—Dated 9th October, 1874. 

The outer case or tube is fitted to the screw portion so as to be readily 
detachable or removable. 

3471. Compressinc anp RAREFYING FLUIDs, E. Kérting, Hanover.- -Dated 
9th October, 1874. 

A jet apparatus is worked by steam or other agent by means of differen- 
tial or graduated mixing nozzles combined with a diverging tube. A 
regulating valve is used. A perforated pipe or a false bottom is used, 
and a connection made to produce a partial vacuum. 

3472. ManuracturE oF AMMONIACAL SALTs, H. Y. D. Scott, Ealing.—Dated 

9th October, 1874. 

The object of this invention is to obtain salts of ammonia from 
am iacal phosphate of magnesia in an economical manner, so that after 
the extraction of the ammonia from that substance the phosphate of 
magnesia may be again used for the extraction of fresh portions of 
— from gas liquor, decomposed urine, and other ammoniacal 
iquids. 

3473. ConstructION oF RAILWAY SIGNALS AND OTHER Lamps, F. H. 

Smith, Peckham Rye.— Dated 9th October, 1874. 

The dome or deflector of the burner is permanently attached to the air 
and oil tubes, and the oil is supplied from the fountain to a narrow 
chamber enclosed within the dome, and to which the wick-holder is 
fitted and is supported therein by a shoulder formed on the side or sides 
of the wick-holder or in any other convenient manner. 

3475. Ratwway Brakes, E. Chadwick, Dovglas, Isle of Man.—Dated 10th 
October, 1874. 

This invention relates to the construction of a continuous brake, which 
requires no connection whatever between the carriages (other than the 
ordinary coupling), and by means of which the guard or the engine 
driver can put on all the brakes simultaneously, or arrange them so that 
they will act automatically, or put them altogether out of action when 
not required to act, as in backing the train for instance. 


3476. Hypro-THEermic Venice, F. Tommasi, Paris.—Dated 10th October, 
1874. 





‘* 

This vehicle is constructed like ordinary tramway cars, but it also 
carries its own motive power mechanism, composed of three cylinders 
filled with liquid (oil, glycerine, or other). This liquid, alternately heated 
and cooled by hot and cold currents circulating by turns in small tubes 
with which it 1s in contact, alternately expands and condenses. A piston 
plunged in this liquid is thereby forced alternately to make a to-and-fro 
movement, which it transmits by means of a rack and several toothed 
wheels or pulleys to the driving wheels of the vehicle, which by the aid 
of this gearing make sixteen revolutions for each stroke of the piston. A 
heating and a cooling apparatus give to the small tubes enclosed in the 
cylinders the hot and cold liquids necessary to the working of the pistons. 
The vehicle bas six wheels, the two driving wheels which are set in 
motion by the motive-power apparatus and four wheels which turn upon 
pod axles fixed on a framing attached to the vehicle by a pivot in its 
centre. 

3479. Srinnine, L. EF. Broadbent, Dewsbury.—Dated 10th October, 1874. 
Placing intermediate spindles between the rows of ordinary spindles. 
3482. Raitway Brakes, W. Morgan-Brown, Southampton-buildings.— 

Dated 10th October, 1874, 

This invention consists of a brake projecting from an arm retained 
back by a catch which, when suddenly released, lets the brake fall. The 
shape of the brake is nearly the curve of the periphery of the wheel, and 
be yn of the wheel pulls it on with a force depending on the length 

e arm. 


3483. Curorine, J. Townsend, Glasgow.—Dated 10th October, 1874. 

This invention has for its object the obtaining of chlorine in a better 
and, more economical manner than heretofore, and consists in passi 
gaseous hydrochloric acid and atmospheric air in contact with heat 
mixtures or pounds o' and mag or their oxides, a 
result of the reaction taking place being the evolution of chlorine which 
may be utilised or applied in any suitable known way. 

3485. rhage AND Expressine Juice, J. Patterson, Belfast.—Dated 10th 

° 4, 

_ This invention consists, First, in applying the hinery for h 

ing for which letters patent were granted to Alfred Vincent Newton on 
the 24th day of March, 1866, No. 872, to impart the requisite motion to 
the stamps of machines whereby vegetable substances are pulped and the 
juice expressed therefrom. Secondly, of novel contrivances of shields 
and a tray, being improvements in the construction of the machines for 
— letters patent were granted to the inventor on the 27th day of 








February, 1871, No. 527, or other machines of a similar description, 
whereby any sparking or dropping of oil proceeding from the upper parts 








is effectually and entirely prevented from reaching the material operated 
upon. 
$486. PuppLinG, W. Foulis, Glasgow.—Dated 10th October, 1874. 

The feature of novelty which constitutes this invention is the arrange- 
ment and construction of mechanism for operating instruments used for 
puddling iron by hydraulic power. 

3487. CuHaroine anv Drawine Retorts, W. Foulis, Glasyow.—Dated 10th 
October, 1874. 

The features of novelty which constitute this invention are, First, the 
vertical framing ; Secondly, the arrangement whereby the charging ap- 
paratus is movable vertically, so as to be adjusted in any required —_ 
tion ; Thirdly, the arrangements whereby the scoops are removable from 
or attached to the charging mechanism ; and, Fourthly, the improved 
arrangement of the retort drawing machine. 

3490. Borne, F. Wirth, Frankfort-on-the-Maine, Germany.—Dated 10th 
October, 1874. 

Rock boring or drilling machines working with a reciprocating move- 
ment or stroke, as hitherto constructed, require frequent repairs. The 
inventor has devised a rotary steel implement working under high pres- 
sure, and by means of which hard rocks, as basalt and the like, can be 

red without any appreciable wasting of the bit of the said implement. 
3493. Sewine Macuine, J. Laing, Duadee.—Dated 12th October, 1874 

The features of novelty which constitute this invention are, First, the 
arrangements and construction of mechanism constituting the new and 
improved ‘‘ overhead " spiral stitch sewing machine ; Secondly, the cylin- 
drical spiral hook or needle and the mechanism for supporting, actuating, 
and threading the same ; Thirdly, the spring or thread barrel, and the 
combination therewith of the several parts actuated by and partaking of 
its rotary and horizontal motions ; and, Fourthly, feeding the fabric to be 
sewn through the machine by means of an endless toothed chain or band. 
3494. Motive Power Ewnornes, J. Craig, A. F. Craig, and A. M. 

Strathern, Paisley.—Dated 12th October, 1874. 

The invention consists, First, of improved constructions of the ports 
and cut-off slide valves of the cylinders of steam engines, so as to give a 
variable cut-off of the steam to these, by the said valves, in addition to 
their fixed or regular cut-off. This is effected by angling the steam ports 
at their working faces, and in the slide and back cut-off valves, and the 
ends of these, so as to converge towards each other at one side (as the 
sides of a truncated cone in section) and then in either reciprocating the 
slide valve, or the back cut-off valve transversely (whichever is to be used 
for giving this variable cut-off) by a motion taken from the governor of 
the engine (or it might be by hand in engines without a governor). One 
arrangement for giving this lateral motion to the valve consists in con- 
necting a rod frem the free end of the lever worked by the governor, to a 
spanner or wiper oscillating in a fixed bearing, and having the rod which 
actuates the valve longitudinally from the eccentric working through it, 
connected by a groove and feather, so as to be oscillated also in its stuffing 
box, guides, and slotted snugs, or other equivalent, on the back of valve 
and by an eccentric, or segmental toothed pinions keyed on the spindle, 
working in vertical guides, or in a toothed rack between these snuys 
respectively, so as to reciprocate the valve across the ports below, and 
give more or less cover over them, and cut off the steam earlier or later, 
according to the speed of the engine and its governor above or below that 
at which it is normally required to be run, or otherwise, as for a single 
valve working over the port at each end of the cylinder ; these valves 
might be worked by levers connected to rods working through stuffing 
boxes in the side of the steam casing, and either connected to the valve 
by a slot and pin or oscillating link, to allow of both the longitudinal and 
transverse motion of the valve, which is guided on its spindle by the slot 
between or working within the snugs, with collar bushes. Another 
improvement consists in crossing the ends of the long ports of the 
steam cylinders of direct-acting reciprocating pumping engines, so 
as to pass out through the face-plate a little on each side of the 
steam port, formed in the centre of the slide valve when in its mid 
position with the exhaust Po formed in the valve and face-plate 
or cylinder on each side of the steam port, all so that when the 
piston travels to either end of its stroke it passes the end of a 
small port which conducts a portion of the exhaust steam (which has 
pushed the piston to that end) direct into a close chamber behind 
the slide valve, so as to push it to its extreme position at the oppo- 
site end of the casing, and then admit the high-pressure steam from 
its inlet branch and casing through an opening in the back and centre 
port of the valve to the other end of the piston and cylinder from 
which it has travelled, at the same time allowing the exhaust steam to 
pass through the ports of the valve and face plate at the exhaust side or 
end from which the piston is about to traverse, out through an exhaust 
branch at one side of the face plate below the casing common to both 
exhaust ports ; this action taking place after each full traverse of the 
piston to either end to produce the return stroke and successive and 
regular reciprocating motion of the piston and pump direct in both direc- 
tions. A further improvement consists in transmitting rotary motion 
and power from engines, by an engaging and disengaging clutch, formed 
of cither a solid or hollow cylindrical whee! with turned frictional 
grooves in it, either keyed or loose on the transmitting axis, or that to 
be driven ; the other, conversely, having a plain hollow or solid coupling 
web, wheel, or boss, cither loose or keyed on the driven or driving axis 
respectively, this plain wheel in either case carrying one or more strong 
studs, with loose oscillating eccentric seginental clutch pieces, with 
corresponding circumferential angled friction ridges and grooves, fitting 
and gripping into the angled grooves of the clutch wheels, by the power 
of a light spring, in the direction of and also by the motive power being 
transmitted, when left free to do so, by the withdrawal of a sliding cone 
worked by a groove in it, and the engaying forked end of a hand lever, 





which when reversed presses the cone in against the free end of a lever 
projecting in at an angle towards the cone, from each eccentric clutch 

ipper, so as to press them out of the grooves of the clutch wheeb in the 
opposite direction to that of their gripping action, and that of their 
springs. A last improvement consists in forming the side of the butt 
end of piston rods with longitudinal angled surfaces, where the sliding 
blocks are attached, and making these of a reverse angle or wedge shape, 
with end snugs and cotters at the wide end of the butts, so as to tighten 
up the wedge slippers or slide blocks, by dressing a little off the snugs at 
their thick ends at any time, when required, to make up for wear, and 
make them fill their slide guides. 


3504. Evevatinc MatTeriats, £. Kirting, Hanover.—Dated 12th October, 
1874. 


Air or permanent gas is compressed by a steam jet and driven through 
differential mixing nozzles into contact with a funnel or chamber feeding 
or containing granular, solid, liquid, or other matter to be elevated or 
impelled in form of spray, or otherwise. 


3505. Ventivatine, E. Kérting, Hanover.— Dated 12th October, 1874. 

A jet apparatus, worked by a jet of steam or air, or other like agent, is 
used. It is provided for the purpose with graduated mixing nozzles and 
a diverging tube. The nozzles are conical, so that the space between 
consecutive nozzles is largest at the air inlet. Arrangements ure 
described for applying and adapting the apparatus for various uses. In 
one instance the actuating jet is po wens cold. In another instance 
the apparatus is modified for distilling salt water and for other distilling 
purposes, 

. Printinc Macuine, M. Alissoff, St. Petersburg. 
October, 1874. 

This invention relates to printing by the action of a treadle or lever 
bringing a paper roller down by successive strokes upon types set in a 
fluted cylinder, the axis of which is transverse to the axis of the paper 
roller. Each fluted groove of the cylinder is filled with types of the same 
letter in different founts, and the different letters of each fount are 
arranged in one plane round the cylinder, so that, by turning the cylinder 
on its axis, and moving it longitudinally, any letter of any fount can be 
brought into position for printing, suitable indices being provided to 
guide the operator in the movement of the cylinder. The types of the 
fount in use are inked by a dise fed from inking rollers. The paper roller 
can be turned and slid longitudinally by hand to space the letters along 
each line and from line to line, or the spacing of successive letters in a 
line is perfectly automatically by a pawl] turning the paper roller partly 
round at each impression stroke, the extent of such turning being prv- 
ae to the width of the letter printed, and being adjustable by 

and. The sheet — may either be used as a printed copy of a docu- 
ment, or if printed in lithographic ink can be used for the production of 
other copies by lithographic printing, 
$548. Breecu-voapine SmMaLtt Arms, 7. 7. Lawden and J. Thomas, Bir- 
mingham.— Dated 15th October, 1874. 

This invention has reference to breech-loading small arms provided 
with external or internal hammers, which drive forward strikers to dis- 
charge the arms, and this invention consists principally in lifting the 
hammers to half-cock by the recoil of the strikers after the arms have 
been discharged. For this purpose the striker is made of a strong hollow 
or cylindrical head, which receives the blow of the hammer, and a 
central stem or striker proper which ignites the cartridge. Around the 
stem isa strong coiled spring. On the liberation of the hammer it strikes 
the head of the striker and drives it inwards and causes its central stem 
toignite the cartridge. After the discharge of the gun the strong coiled 
spring (which has been compressed) by its rebound or recoil lifts the 
striker, and the latter raises the hammer to half-cock. The striker 


Dated 14th 


described may be used in place of ordinary strikers to discharge the small | 


arms. In this case a light coiled spring isemployed. By the use of these 
~— the clogging which ordinarily attends the use of strikers is 
avo’ 


9. Dinect-actinc Pumps, J. Hamilton, Smethwick. — Dated 1ith 
Octoher, 1874. 

This invention relates to the valves of the steam or compressed air 

cylinders of the said pumps, and consists in automatically working the 





said valves in the following manner :—The valve consists of three parts, 
two short pistons at opposite ends of the steam chest, and a cylindrical 
hollow valve, with two ports in it, between the short pistons. By the 
reciprocating motion of the middle valve its ports are made alternately 
to convey steam to or permit of the escape of exhaust from the same end 
of the cylinder. Two small ports near the ends of the steam cylinder 
open into the steam chest and admit steam, at the proper times, behind 
the end piston valves. Asthe steam piston makes its stroke, it opens 
one or other of the small ports, and steam entering the steam chests acts 
upon the end piston valve, and the latter advances the middle cylindrical 
valve and reverses the position of its ports, the entering steam forcing 
in opposite directions the said middle valve and end valve so a» to com- 
pletely open both the steam and exhaust ports. 

3570. Svunstirvre ror Woop, F. J. Odliag, Portland-place.—Dated Lith 

October, 1874. 

According to this invention vegetable or animal fibrous matter, such as 
rags, paper, leather, and the like, is disintegrated dry, and the product 
is made into a pulp by saturating it with a drying oil. The pulp is sub- 
jected to pressure in a porous mould, and the moulded mass dried by 
baking. 

3572. Sewinc Knitrep Fasrics, J. A. Guivet, Troyes. —Dated 1th Octobers 
1874. 

This invention consists of an apparatus for sewing selvaged hosiery or 
knitted fabrics in imitation of the hand-sewiny called English sewing or 
couture Ang The apparatus has three distinguishing features, viz., 
the manner of articulating or jointing the needle, the arrangement of the 
oscillating lever which actuates the needle, and the movement of the 
hook. 

3635. Srinxninc anp Dovatine, 7. Unsirorth, Manchester 
October, 1874. 

The novelty of this invention consists in the addition of one, two, or 
more plain legs to the flyers, which act asa guide traverse and drag tu 
the yarn in drawing it off the bobbin, thereby equalising the fibre and 
laying it even for all purposes in spinning cords, threads, heald, ur other 
such like yarns, 

3645. Treatine Fisu, J. Méack, Feachurch-street.—Dated 22nd October, 
1s74 





Dated 22d 


This invention has for its object to prepare, cook, and smoke fish of 
various kinds, which after being treated by this process as hereinafter 
described will be ready for eating. To this end the raw fish is cleansed 
with water; comparatively small fish, such as mackerel, haddocks, 
herrings, flounders, eels, and the like, may be treated entire, but larger 
fish, such as salmon, &c., are split open so as to reduce the thickness to 
insure effectual treatment, or they may be divided into portions. After 
the fish is cleansed it is sprinkled with dry salt and allowed to lic undis- 
turbed for a time. It is then immersed in water and washed, then 
threaded on rods and placed in an oven wherein it undergves the process 
of drying by heat from a wood fire, remaining in the oven until it is 
dried suthctently, so us to prevent the fish falling off the rods inte the tire 
After drying in this manner a wood fire, produced by burning either ouk, 
beech, or alder, is made in the oven, and by it the process of cooking and 
smoking the fish is effected. The oak, beech, or alder fire is continued 
until the fish is thoroughly cooked and smoked. During the time the 
above cooking and sinoking process is in operation the fire is constantly 
sprinkled with water to produce sutticient steam to assist the cooking, 
On the completion of the cooking process the fire is damped and gra- 
dually extinguished, In about half-an-hour after the fire has been 
extinguished the fish is taken out on the rods and placed in a rom to b« 
gradually cooled. After this the tish may be packed in layers in boxes 
or other receptacles, and is to be sprinkled with salt 
3717. Iasition Fuses, J. A. Chandor, New York 

Is74 

This invention consists of a fuse composed of collodion compound, 
coated with friction match composition; also of a peculiar arrangement 
for igniting the said fuse applicable to lamps, gas burners, cigar lighters, 
torches, and other like purposes. 

3902. Kupper Vatves, J. Quin, Levland.—Dated 12th FKovember, 1874 

The novelty of this invention consists in rendering india-rubber 
articles impervious to chemical action, and yet retaining its elasticity, 
making it especially valuable in chemical works for tubes, and where 
mineral oils are used in valves and packing. 
3477. Tices anp Quarries, J. B. Inakrep, 

1874 

This invention consists substantially in making several slabs at once, 
and this the inventor does by providing ‘*a mouthpiece,” through which 
the plastic clay may be fed by any convenient or well known means, the 
said mouthpiece consisting of a number of longitudinal apertures or 
openings corresponding in length and thickness to the slabs of clay 
desired to be formed, the said slabs of clay being received on the other 
side of the said longitudinal apertures or openings upen boards or 
“palettes,” corresponding exactly in size to the article desired to be 
mide. When these pulettes are filled with a necessary quantity of plasti: 
clay to constitute the tfle or quarry the supply of clay is cut off, and by 
an automatic motion the filled palettes are removed and empty ones come 
to supply their place. 

3478. SouiTaiRes AND OTHER ARTICLES oF JEWELLERY, JL. G. Pendictor, 
Birmingham.— Dated Wth October, e74. 

It is found from experience that when a solitaire or stud or other similar 
article of jewellery of this kind is not in use, the separate component 
parts frequently yet lost or mislaid, so that the whole solitaire cannot lx 
made up when required, and thus much inconvenience occurs, and it 
frequently also happens that when inserted in an article of dress the front 
part of such solitaire becomes detached from its back plate and is lost, 
and vice verse. Now to remedy these inconveniences the inventor 
attaches the several component parts together by a metallic chain or link» 
of suitable length and size, and thus the separate parts are kept together 
and cannot get lost the one from the other. 

3480. Guarp or Warcu Cuains, J. WH. Mole, Birminghan.—Datel Wt). 
October, 1874. 

This invention consists in using, in place of the inner thin link which 
is usually combined with the trough-shaped or hollow outer link of a 
chain commonly called the * secret link chain,” a peg or bearing piece, 
which peg or bearing piece is soldered in the joint of one link after it has 
been linked toanother link. When so linked together, the peg or bearing 
piece of one link enters the trough or hollow of the next link, which 
takes its bearing on the said peg. As the inner side of the peg has the 
same curvature as the treugh or hollow of the link, there is little or no 
tendency in the links to become distorted under pressure, and the chain 
wears longer and has a better appearance than the ordinary “ secret link 
chain.” 

3481. Sasu Lines, G. E. Meicis, Birmingham.--Dated lth October, UST4 

In making sash lines according to this invention, fine wires of irun, 
steel, or copper are twisted into a strand, and three or more strands are 
twisted into a cord. This metallic cord is used as a core or foundation on 
which a fibrous covering is plaited. The line is tinished by sizing or by 
covering it with a thin layer of gutta-percha or other waterproofing com- 
position. This sash line has great strength and flexibility. It is small 
in diameter compared with its strength, will readily work over a small 
pulley, and may be tied in a knot like a hempen line. Lines other than 
sash lines and cords and ropes are made in a similar way 
3484. FapricSurrapve ror Use as FLoor-ciorn, H. B. Meech, New Yorw 

Dated 10th October, 1874 

The fabric, which is termed artificial leather, is composed of jute, 
manilla, cotton, linen, and other vegetable fibres, and old scraps of 
animal leather, and may be printed with oil colours if desired. The fibres 
are separated or reduced toa pulp and formed into sheets, “hich are 
passed between corrugated press rolls and doubled until the requisite 
thickness is attained. It is then passed between return rolls and aguin 
through the doubling rolls, an adhesive matter being used to unite the 
layers firmly together, the sheet being thus doubled on itself and forming 
an endless sheet of any desired length. The sheet is then transferred tu 
another machine comprising pairs of calendering rolls, drying cylinders, 
corrugated rolls, and oil trough, through and around which it is passed 
and finished. 

3488. Iron anv Street, 4. Barclay, Kilmarnock.—Dated 10th October, 
187 


Dated 27th October, 


Madeley,— Dated Vth October, 


The improvements consist in placing a valve or closing over the tunnel 
head or chimney of open top furnaces, and leading a flue directly away 
from underneath the said valve on the tunnel head, or from a short dis- 
tance below the top of the tunnel head or chimney, through which flue 
the flame arising from the combustion of the gases generated in the fur- 
nace passes off to heat the steam boilers or to heat the ovens used for 
heating the blast of the furnace. The flues for conducting the flame tu 
the heating ovens or steam boilers may be lined with asbestos or other 
non-conducting material to prevent the waste of heat by radiation : or an 
annular flue with intervening radial openings into the throat may be 
made to surround the throat between the charging doorways and the 
level of the charge in the furnace, from which annular flue another flue 
or flues may be taken for conveying the flame to the oven and boilers. 
The improvements aleo consist of forming a casing round about the air 
vessel or tube used for conducting the air from the blowing cylinder to 
the stoves or furnace, into which casing the exhaust steam from the en- 
gine is made to enter for the purpose of heating the air in the tube and 
separating it from atmospheric moisture previous to its entering the fur- 
nace ; or in lieu of using steam a portion of the flame coming from the 
furnace through the tlues hereiabefore mentioned may be directed through 
the said casing. . 
$491. Diccinc Lanp aypv Makino Drains, 7. F. Hall, Prudhoe. Dated 

10th October, 1874. 

This invention relates to improvements in machinery for digging land 

and makingdrains. The machine consists of a frame carried on three 





a 


—————— 


302 


THE ENGINEER. 


Aprit 30, 1875. 








wheels, the front wheel for carrying weight and steering the side wheels 
(one or both) ure used for driving the digging machinery in a similar 
manner to corn seed drills and reaping machines. A driv! shaft car- 
rying cranks at the ends is placed on the front of the machine, to which 
is attached coupling rods, the other ends of which are attached to lever 
cranks on a second spindle. From the same crank pin connecting rods 
ure carried down to the digger, which may consist of any number of 
spikes, tines, forks, spuds, or other penetrating or cutting instruments 
fitted in a weigh bar or rocking shaft ; the motion of the crank working 
the digging instruments in and out of the land. For digging and making 
drains by this improved machinery one or more spades, or other digging 
instruments of suitable shape, are employed, mounted and acting as pre- 
viously described, to suit the width of the drain required. 


3492. Brick-Makinc Macuines, J. Liddell, Glasgow.—Dated 12th October, 
1874 


The features of novelty which constitute this invention are, First, actu- 
ating the mould slides direct from the vertical shaft of the machine, and 
the arrangement of mechanism for that purpose. Secondly, actuating the 
pressing blocks from the first motion shaft of the machine, and the 
urrang t of i for that purpose. Thirdly, the arrangement 
of mechanism for actuating the pressing blocks from the vertical shaft of 
the machine, also by tappets in the mould slides. 

3495. WorkiNe THE SiGNats or Rattways, J. &. Farmer, Canterbury-road + 
Kilburn.—Dated 12th October, 1874, 

This invention relates to apparatus for working railway signals when 
they have to be controlled from several different points. The semaphore 
urm is counterweighted so as to stand normally at danger; and its rod or 
chain extending down the post has on it a sway beam, each end of which 
is connected to 2 pull, so that both pulls have to be acted on together in 
order to lower the signal. When there are more than two pulls, compound 
sway beams are employed. 

3496. Meta CartrinGes, FE. Engl, St. Petershurg.—Dated 12th October, 
1874 





‘4. 

The metallic cartridges heretofore manufactured have had a smooth 
exterior and interior surface ; and this invention consists in forming the 
cartridge cases with longitudinal internal ribs and external grooves, or 
either of them, by which form of construction the cases become more 
durable and the cartridges more secure, 

3497. Iron Houses, R. Elsdon, New-cross, and R. H. Ayres, Forest-hill.— 
Dated 12th October, 1874. 

One part of the invention consists in constructing iron houses by means 
of certain arrangements of iron bars of various sections connected together 
wherever practicable, by means of a system of tenons, slots, and keys or 
pins, instead of by bolts, bolts and nuts, or rivets as heretofore. Another 
part consists of means of fixing the glass in iron greenhouses, hothouses, 
or conservatories without putty, by employing strips of wood or certain 
other material covered with tin or lead foil, or pickled with a preserving 
liquid placed upon the flanges of the tee iron sash bars for the glass to rest 
upon, a sheet lead covering being laid over each joint and secured by 
wires strained over pins fitted to the sash bars. Provision is made for 
the conveyance down the sash bar to the eave gutter of any water that 
may enter or be condensed on the glass inside the house. Another part 
consists in constructing the ventilating louvres of greenhouses, &c., of a 
frame of wood, furnished with iron rebates or grooves, in which a slab or 
panel of cement is cast or formed, A series of such louvres being operated 
simultaneously, if desired, by chains or wire ropes attached to their tops 
or to their tops and bottoms, and carried round a shaft or drum operated 
by « handle or otherwise. Another part consists in employing columns 
fitted with hydraulic rams or other suitable mechanical contrivances for 
carrying and raising or lowering the ventilator of such houses, the columns 
-erving also as ornaments, having, if required, tac slides and other parts 
of the house tied to them, in order to increase the rigidity of the structure. 
\nother part consists in employing short lengths of tee angle or channel 
iron to form foot plates instead of the chequered or other cast iron plates 
usually employed. Another part consists in forming the stages of green- 
houses, &c., by an arrangement of various sections of iron pinned or keyed 
together to form the frames to receive a continuous slab of cement which 
is cast or formed in the place it is intended to occupy. 

3498. INsrruMENTS FoR CRACKING Nuts, CrusHina Bones, &c., 7. A. 
Weston, Birmingham,—Dated L2th October, 1874. 

This provisional specification describes an instrument composed of a pair 
of hand levers pivoted at or near one end and shaped for attachment to, 
and the operation of, a second pair of levers or crushing jaws. These 
jJuws have their widest opening toward their pivoted end, and their other 
ends approach each other so as to touch or nearly so. These ends are 
pivoted one to exch hand lever at opposite points situated towards the 
Jointed end of the latter, so that the apex or jointed end of the hand levers 
points in an opposite direction to that of the crushing jaws. The hand 
Jevers are curved to follow the external outline of the jaws. 

3499. Portabs_e Seat on Cuan, W. EB. Gedge, Wellington-street, London, 
communication frou J. B. Granjon, Chattonnay, France. —Dated 12th 
October, 1874. - 

Vhis invention is based upon the use of a nut or socketing piece pierced 
with as many holes or sockets as it is desired to have feet to the stool or 
chair or other article. The upper part of this nut is made in the same way 
as the lower, so as to receive as many sticks orrods of any suitable material 
us may be required to support the actual seat. 

8500. CHANDELIERS AND OTHER SrMiLar Apparatvs, J. Taplay, Stagord. 
—Dated 12th Oetober, 1874. 

The object of this invention is to prevent the danger arising from the 
breaking of the chains, to which chandeliers, gaseliers, pit-cages, and 
other apparatus similarly suspended are liable, and consists in attaching 
to the sliding tube of chandeliers or levers gaseliers which are weighted at 
their short ends, and so arranged that on the breaking of the chains the 
position of the levers becomes altered, their long ends being thrust 
towards the centre, when they enter a recess or are caught against a boss 
which is fixed to the dip-pipe, the further fall being thus prevented. The 
application to pit-cages 1s similar in principle, but in this case the levers 
are made to thrust outwards and catch into the ordinary wooden or 
ladder guides extending from the top to the bottom of the pit shaft. 


3501. Stream Boiters, W. Arnold, Barasley.—Dated 12th October, 1874. 

Chis invention mainly relates to improvements in apenas steam 
boilers, whereby a more safe and economical working is obtained, which 
is effected by a combination of small boilers or pipes made of boiler plate ; 
such boilers or pipes so forming the fireplace should be set longitudinally, 
or otherwise, and fired externally; all these pipes or boilers should be 
joined together by means of wrought iron junctions communicating with 
each other. Also by this invention the placing of the fire-grate in in- 
ternal flues of boilers is dispensed with, same being placed at the front 
end underneath. The pipes or boilers forming the fireplace can be easily 
connected to a second part of boiler by means of wrought iron junctions 
or cast iron expansions, communication pipes, or otherwise. 

3502. Preventinc THE Escare or Gases rrom Kitns, W. G. Gard, 
Dunstable. —Dated llth Oetober, 1874. 

‘These improved arrangements consist in covering the top of the kiln 
with a gas-tight cap, and from this capa pipe or duct proceeds outside 
the kiln and into a purifier containing lime water or other purifier. 
!his purifier has a perforated false bottom, under which the said pipe 
enters containing the noxious gases which rise to top of purifier and out 
througk another pipe or duct, and then proceed to a blast fan or other 
suitable exhauster ; and from the fan a pipe conducts the purified gas or 

‘pour to a furnace or fire, where it will be burnt and rendered innoxious 
and inoedorous, or it may be utilised if desired. 

35038. Enoines ror Drivinc, Winpinc, AND Pumpinc Porposes, J. 
Richardson, Lincoln.—Dated 12th October, 1874. 

This consists in forming the bearings, cylinder cover, piston rod guide, 
exhaust pipe, and oil receiver in one casting. 

3506. Ventivatinc Raitway Carriaces, £. Kirting, Hanover.—Dated 
12th October, 1874. 

The resistance to the air offered by a train, or otherwise produced, is 
ttilised to produce a current or jet through differential or graduated 
nozzles. A vane keeps the discharge mouth towards the current, the 
«apparatus turning on a pivot or axis. Telescopic pipes prevent undue 
eutry of external air. 

Furnaces AND Firepiaces, B. Kérting, Manover.—Dated 12th 
October, 1874. 

A steam nozzle is combined with mixing nozzles of differential dia- 
meters, whereby an air current is discharged through a diverging tube, 
and the air’s speed converted into pressure. The apparatus will also 
serve as a substitute for or supplement to a chimney. Waste heat is 
collected by fitting between the last heating flue and the air apparatus a 
ribbed or corrugated tube or cylinder carrying the air apparatus and 
jacketed. The jacket communicates with the space under the fire- 
bars. A condenser may be used. The diverging tubes may be dispe 
with, 

8508. Buritpincs, J. L. Plimpton, Bedford-place, London.—Dated 12th 
October, 1874. 

Roofs of buildings are constructed of narrow bevelled strips of wood, 
grooved and feathered at each edge, so that by causing the feathers and 
grooves of the upper layer of strips to interlock into the grooves and 
feathers of the lcwer layer of strips, a kind of bevelled ri and furrow 
surface is produced. ‘alls and vertical partitions of buildings may also 





be constructed of similar interlocking strips. 
83510. Drv Closers, N. Walter, Reigate.—Dated 12th October, 1874. 

There is a pipe connected with slop drain of the house carried through 
the cloact, to which is a funnel-shaped pipe fixed to the riser in an 
inclined position covered with an earthen grating or ribbed strainer; 





also 4 syphon on both sides of downright pipe ; a catch pit at the back or 
side covered withagrating. An ash bin or earth receptacle fixed in closet, 


with _hopper or shoot So content deodorant under the seat, having a 


lving fan 1g eodorisation, and actuated by the shutting of 
the flap or lid, rising off the seat, or by the shutting of the door. ere 
is also a cradle made to vibrate, and a streen or sieve to fit in the same, 
hinged or attached to cinder box, sereened in by a door or flap outside 
closet, attached by a line, cord, or chain to opposite side of sieve to that 
hinged or hung to the cinder box. The flap is to counterbalance screen 
or sieve, and when shut the sieve is in a perpendicular position ; the 
receptacle cannot be used unless the door is open, and when it is so, the 
sieve or screen falls back into cradle to receive ashes or refuse. The cradle 
and sieve vibrate freely, sifting ashes or dust, and by closing door or flap 
the sieve is brought upright, emptying contents into cinder box. An 
arrangement of a deals lid with small hole is provided for children. 

Also, ash binsare made separately for towns or where water-closets are in 

use. 

3511. Licntinc anp Extincuisutna Gas Lamps, G. H. Jones, Great 
Ruasell-street, Bloomsbury, and Kk. G@. White, West Brompton.—Dated 
13th October, 1874. 

Of an improved gas stop cock or tap with sliding plunger or plug, 
horizontal movement ; attached to each end of the plug are soft iron 
plates which act as armatures for two electro-magnets so arranged as to 
attract one or other of the plates as occasion requires, to allow the gas 
to escape to the burner or to shut it off ; a single wire with platina point 
emits a spark sufficient to ignite the gas ; one battery serves for the three 
wires employed. This invention is most applicable to street gas lamps, 
as — number can be lighted simultaneously from a central office or 
works, 

3512. Sappies, W. Garnet, Walsall.—Dated 13th October, 1874. 

This invention consists of an adjustable inner frame situated on the 
underside of the saddle tree, by means of which the saddle may be made 
accurately to fit animals of different sizes and shapes. The inner frame 
is made in halves, the said halves being symmetrically disposed on 
opposite sides of the saddle tree and having the general figure of the 
saddle tree. Screw pins on the inner frame pass fok holes in the 
saddle tree, and screw nuts or thumbscrews are placed on the said screw 
pins. By means of these screw nuts or thumb screws the inner frame 
may be adjusted nearer to or furtherfrom the saddle tree and be situated 
parallel with or inclined to the saddle tree as may be required to suit the 
size and figure of the animal. 

3513. Sewine Macuines, J. Warwick, Manchester.—Dated 13th October, 
1874. 

This invention is principally applicable to that class of sewing machines 
wherein spools are employed for carrying the sewing thread, and consists 
of a simple arrangement applied to the fly-wheel of the machine whereby 
the spools can be wound without either turning the machine or 
removing the thread from the needle, and thus saves trouble and wear 
and tear of the machine whilst winding spools, but it also at the same 
time prevents the possibility of the machine being propelled in the 
wrong direction, which breaks the thread and injures the machine, and 
for this purpose it is equally applicable to other sewing machines. 
3514. Sream Trap, G. Shann, Glasgow.—Dated 13th October, 1874. 

The feature of novelty which constitutes this invention is the arrange- 
ment and construction of the steam trap. 

3515. Kiectric Communication BETWEEN Trains, D. L. Selomons, Tun- 
bridge Wells.—Dated 13th October, 1874. 

The novelty of the invention consists in applying to railway lines and 
trains travelling thereon an electrical arrangement of apparatus which 
will enable one train to communicate with another, or with stations and 
signals along the line of route ; and Secondly, in an automatic arrange- 
ment of apparatus which will enable a train, signalman, or other person 
in authority, to ‘‘ shut off" the steam and apply the brakes of a train at 
a distance when passing agiven point, through the agency of electricity. 
3516. VariasBLte Exuaust Apparatus ror Locomotives, R. J. Hood, 

Manchester.—A communication srom O. Stewart, East Caubridge, U. 8.— 
—Dated 13th October, 1874. 

This invention is designed to provide improved means for varying the 
intensity of the exhaust of locomotive engines, and relates to apparatus 
for this purpose in which movable flaps, wings, or portions of a nozzle 
are arranged in a containing case, in conjunction with arms, connections, 
and levers, for enabling the said flaps or wings to be operated by the 
driver or attendant from his post ae required for varying the size of the 
nozzle for the time beiag. 

3518. Ixpicatinc tHe Heicut or Water 1x Stream Borers, W. R. 
Lake, Southaupton-buildings, London.—A communication from J. B. 
Watson, Lovisville, Kentucky.— Dated Usth October, 1874. 

The said invention consists ina contrivance which is actuated by a float 
in the boiler and also by a current of electricity, and which will cause a 
bell to sound when the water in the beiler is cither too high or too low, 
at the same time indicating the condition of the water by means of a 
pointer and a dial plate. 

3520. Pavine-Srone, F. Chomé-Sleinbach, Brussels.—Dated 13th October 
1874. 

This invention relates to the manufacture of a factitious stone suitable 
for paving. In manufacturing the blocks the inventor uses small stones 
of any kind (hard or soft), and, having well dried them, places them in 
moulds of sand or iron, and runs therein molten iron or lead, or a com- 
bination of these metals, 

3521. ComMUNICATING BETWEEN PASSENGERS AND THE GUARDS, WW. H 
Preece and C. Goldstone, Southampton, J. Radcliffe, Retford, and M. Gray 
Blackheath.— Dated 13th October, 1874. 

The inventors attach temporarily or fix permanently to the interior or 
exterior of the roof or other part of each carriage of the train a rope, 
containing as a core two insulated copper wires, and it will be so fitted as to 
allow of a passenger in any compartment of the several carriages, by 
pulling at the portion of the nee f° exposed to reach, to effect the severance 
of the metallic connection, and thereby to attract attention. 

3522. Arrixinc Lanes to Borries, 7. J. Martin, Rochester-road, Ken- 
tish-town.—Dated. 13th October, 1874. 

This invention relates to an improved «appuratus for affixing labels on 
to one or both sides of beer, wine, and other bottles, or curved surfaces. 
$3523. Morive Power Macnine, W. RB. Morrison, Highbury.—Dated 13th 

October, 1874. 

To use the weight of a carriage, or +? machine on wheels, us its motive 
power, by a system of rods, which throws the weight laterally on to 
the axles. ; 

3525. Fivrerninc Apparatus, J. @. Kirtley, Monkwearmouth.—Dated 14th 
October, 18TA 

This invention has for its object the speedy and efficient filtration of 
water for domestic use, for which purpose two or more cylinders contain- 
ing the filtering medium are placed upright, side by side, and suitably 
connected with each other. The filtering material is kept in its position 
by diaphragms of fincly perforated sheet metal or other permeable 
material near the extremities of cach cylinder. At the bottom of the 
cylinder in which the water from the supply first enters, a flexible tube 
is connected and fastened by any suitable means to the service cock ; but 
this tube is of sufficient length, and so adapted, as to allow of it being 
disconnected from the first cylinder and connected to the cock fitted near 
the bottom of the last pte iy and from which the filtered water flows. 
This makes the apparatus self-cleansing, for the water taking a contrary 
course carries with it the refuse left by previous filtrations. At the top 
or bottom of each cylinder there is a screwed cap for the admission of 
the filtering material. 


3526. Savpies, W. Burch and A. Thom, Bdinburgh.—Dated 14th October, 
1874. 








The feaiure of novelty which constitutes this invention consists in 
forming the ‘‘ gullet plate,” or “‘fore-arch,” and the “‘ castle,” or “ rear- 
arch,” of the tree or frame of a saddle of two arms respectively, having 
jaw-shaped upper extremities, partially embracing rollers or cylinders, 
and forming el whereby the side bars may be readily adjusted to fit 
the back and withers of horses of various sizes. 


3527. Bossin Net or Twist Lace Macuines, J. Whitehouse, Nottingham. 
~ Dated 14th October, 1874. 

The patentee withdraws the landing bars of a levers machine as they 
approach the metals, by means of sliding bars operated by cams or plates 
on the standard. 

3529. Suepine Macnuine orn Donny vor Looms, B. Smith, Blackburn.— 
Dated 14th October, 1874. 

This machine performs the sheding by means of tappets, assisted by 
other parts. These tappets do not revolve but vibrate ; ag 4 have each a 
raised projection, which actuates jacks attached to the healds. The 
tappets carry hooks, which are pulled against a stop by springs, and a 
lattice and pegs work close to the hooks. If one of the pegs press one of 
the hooks it moves it, so that it is caught by a lifter, having a reciprocat- 
ing motion ; the said lifter pulls or pushes the hook, and, consequently, 
the tappet to which it is attached performs part of a revolution, and the 
jack is elevated or falls, according as the raised portion of the tappet is 
moved under the jack or taken ay if taken away, the heald and juck 
are drawn down by a —, The lattice is pulled round by a catch in 
the ordinary way, and the lifter is moved in the usual way by a lever 
actuated from some part of the loom’s motion. The ine may 
placed so as to lift the healds in the centre; or two machines may 
placed to lift the healds at two points between the centre and the two 
edges of the warp, or at the edges ; or one machine may be made with a 
double set. of jacks, one part of which actuates the other part, and one- 
half of which lifts the healds on one side of the centre, and the other half 
on the other cide of the centre, at any points between the said centre and 
edges of the warp. The machine may also be made with two lifters, one 
of which ascends as the other descends ; it may also have two sets of 
lattices to act upon the hooks, 





3531. Spisninc anp Dovusiina, J. Hutcheson, Glasgow, and T. H. Rushton, 
Bolton.—Dated 14th October, 1874. 

The improvements in self-acting mules for spinning consist in the 
application of an extra tappet or adjusting lever mounted upon the 
copping faller shaft; also oy an improved apparatus for starting the 
drawing rollers when the carriage has travelled a certain distance from 
the roller beam. The improvements in twiners for doubling consist in 
dispensing with the ordinary gripping apparatus and friction pegs, and 
in applying in lieu thereof a pair of rollers similar to those now in use in 
throstle doubling frames. 

3582. SuutrLes anp Pickers ror Looms, W. Dawson, Heywood.—Dated 
14th October, 1874. 

This invention consists, First, in preventing the pirn on which the weft 
is wound from flying off the shuttle skewer, by means of a semi-circular 
clip. Secondly, in making the spring of the skewer with corrugations, 
and in causing the end of the spring to abut against a fixed stud. 
Thirdly, in combining the corrugated spring above referred to with a 
skewer on which a screw-thread is cut. Fourthly, in making the wire on 
which the head of the skewer rests of a D form. Fifthly, in the applica- 
tion of regulating screws to the fulcrum of the shuttle skewer. Sixthly, 
in making the shuttle tips with a hollow spindle. The improvements in 
the construction of pickers consist in making them with two pegs, which 
fit in recesses in the tips of the shuttle. 

3533. Evecrric Bett Apparatus, P. Jensen, Chancery-lane, London.— 
A communication from G. A. Winan, Stockholi.—Dated 14th October, 
1874. 

One electro-magnet only is used, in combination with a small driving 
gear, which also takes the place of the electric striking apparatus used in 
number apparatus of older construction. 

3534. VentiILatinc BLowrne Macutiyes, W. Morgan-Brown, Southampton- 
buildings, London.—A communication Jrom H. Mennig and A, Mennig, 
Cureghem, Belgiuvm.—Dated 14th October, 1874. 

This invention consists in uniting the blowing machines used in pre- 
paring fibres for felting and the machines used with teeth by means of a 
distributing machine, supplied by a conduit from the blowing machine. 


3535. Compinep Encines AND BoILers FoR WINDING, HAULING, AND 
OTHER Purposes, D. Greig and W. Daniel, Leeds.—Dated 14th October, 
1874. 

This specification describes constructing and mounting multitubular 
boilers and engines in such manner that the part of the boiler most liable 
to wear can be renewed without disturbing the other parts of the 
boiler or engine. Also an arrangement whereby a semi-portable engine is 
adapted to work an air compressor. 

8569. Raiwway Pornts anv S1enats, J. S. Farmer, Canterbury-road 
Kilburn.— Dated lith October, 1874. 

This invention relates to the connection of the point levers, point 
bolting levers, signal levers, point bolts, and switch locks of railways, in 
sucn a manner is to insure safe working. The point bolting lever is made 
to bolt the points when they are in the one attitude by a pull of its rods, 
and to bolt them in their other attitude by a push of its rods, the pull or 
the push being determined by the position of the point lever, and 
either being effected by one and the same movement of the bolting lever. 
When the points do not obey their lever, the bolts cannot be inserted, the 
bolting lever is consequently obstructed, and the signals with the levers 
of which it is interlocked cannot be given in contradiction to the actual 
condition of the points. The switch lock is combined with the bolting 
gear in such a manner that its bar is clear of passing wheels, while the 
points stand either bolted or unbolted, but that they cannot be unbolted 
while a train is passing the switch lock. 

8578. Caissons anp Bripces, W. RK. Kinipple, Westminster-chambers, 
Victoria-strect, Westminster.—Dated 1ith October, 1874. 

This provisional specification relates to caissons which slide endwise 
into at out of a covered recess at the side of the entrance to a graving 
dock, wet dock, harbour, river, or estuary. 

3577. Vocative Liquip Hyprocarpons, J. J. Colcnan, Glusyow.—Dated 
17th October, 1874. 

The feature of novelty which constitutes this invention is the produc- 
tion or obtainment of volatile liquid hydrocarbons from the waste gases 
of oil works and from the coking of coal in the manner set forth. 


3586. Steam Borers, J. Matthews, Bridgwater.—Dated 19th October, 
1874 








‘ 

According to this invention a vertical cylindrical boiler, with internal 
fire-box, is made with a water pocket extending downwards from the 
crown of the fire-box, the chimney —s up through the pocket, and 
other sinoke tubes extending upwards from the annular space round the 
pocket. The bottom of the pocket is connected by radiating bent water 
tubes to the water-space round the fire-box. A smoke-box of conical 
form is placed on the crewn of the boiler, and this may be enclosed in a 
water-casing to form a feed-heater. 

3595. Srorpinc anp Usstorrinc Borries, EF. Brepit, Upper Thames- 
street, Lorv.don.— Dated Vth October, 1874. 

The configuration of the bottle-mouth, whether at the time of making 
the same, or by addition thereto afterwards, is the shape of an inverted 
trunculated cone, through which is foreed, by compression, a ball of 
suitable yielding material, or a plug of ridged material, and flexible 
washer or cover, either of which is held up by the pressure of gas from 
within ; a combination of glass is also employed, and other material of 
light gravity that will float the glass on water, unto the lower portion of 
which a plug of glass is inserted, which is kept up by the tighter sub- 
stance, and by the pressure of the gas from within keeps the bottle- 
mouth closed. To unstop or empty such bottles «a tube is employed, the 
upper portion of which is surrounded by a flexible conual or annulated 
washer, which closes or covers the space between the outside of the tube and 
the inside of the bottle-mouth. This tube has lateral openings at its lower 
portions, and while the ball or plug remains depressed by the tube, which 
on being removed before the bottle is entirely emptied, the ball or plug 
returns to its position as a stopper. If the bottle is entirely emptied, the 
ball or plug remains inside for Shee use, 


3605. Lames vor tHe Roors or Ratpway Carriaces, H. I. Doty, Bury 
street, St. Jumes’.—Dated 2th October, 1874. 

This invention consists in applying to an ordinary flat wick mineral 
oil lamp, by means of a spring bow, an annular downward reflector an 
a emoke-hood or draught-protector, the whole dropping into the ordinary 
hemisphere glass fitted into the roof of railway carriages. 

3618. Sream Encines, J. S. Rawlings, Birminghoin.—Dated 21st October, 
1874 


This invention consists of the following arrangements for reversing and 
working the engine expansively. Tbe eccentric for working the valves is 
mounted on a secondary tubular shaft driven from the crank shaft. The 
tubular shaft is made in halves, and to one half the eccentric is fixed. 
The halves of the shaft are connected together by a right and left-handed 
screwed bolt. When the screwed bolt is advanced in the tubular shaft by 
hand, or automatically, the part of the shaft carrying the eccentric per- 
forms a partial rotation independently of the motion communicated to it 
from the crank shaft, and the position of the eccentric relative to the 
crank is changed, and the rate of expansion is changed or the engine’s 
motion reversed. An arrangement for working the screwed bolt by 
means of a steam cylinder is described. 


3641. Rerractory or Fire-ResistinG Materiar, Rk. 2. Horne, Glasgow. 
—Dated 22nd October, 1874. 

The features of novelty which constitute this invention are the refrac- 
tory or fire-resisting compounds, or the articles composed thereof ; also 
the making of the same suitable for use as a hydraulic cement by adding 
lime thereto. 

3649. Wert Stop MecnanisM ror Looms, W. Morgan-Brown, Southamp- 
ton-buildings, London.—A communication from 8. B. Capen, Boston, 
U.S.—Dated 23rd October, 1874. 

This invention describes a positive stop motion device of a detector for 
the weft thread, connected with a swinging dagger arranged in connec- 
tion with the shipping lever and « check on the breast beam, so that if 
the weft thread is absent the dagger strikes the knock-off lever and the 
belt is thrown off ; in a device for stopping the lay of the loom beforethe 
shed changes ; for relieving the thread from the strain of the detector ; in 
giving the stopping device effect at both ends of the lay; in an arrange- 
ment of these daggers to a their action when the weft thread is in 
place ; and in a new method of operating the rods, preventing the weft 
threads falling back upon the lay 
3658. Direct-actina Pumps, 7. Parker, Birmingham, and P. A. Weston, 

Coalbrookdale.—Dated 23rd October, 1874. 

This invention consists in constructing and working the valves of the 
said pumps and engines in the following manner :—Two exhaust valves, 
two steam valves and two pistons are arranged on a rod working in a 
steam chest furnished with seats for the steam and exhaust valves. One 
piston, one exhaust valve, and one steam valve are arranged on either 
side the midéle point of the rod. The exhaust valves are of greater area 
than the steam valves. Small ports are made in the end of the steam 
chest, in addition to the steam and exhaust ports. As the piston ap- 
proaches one end of the steam cylinder the small port is opened and 
steam is admitted to the back of the exhaust valve, and the exhaust valve 
at that end is thereby closed and the steam valve opened, the exhaust 
valve at the other end of the steam cylinder being opened and the steam 
valve closed. The same action takes place when the steam piston ap- 
proaches the opposite end of the cylinder. The movement of the valve is 
produced by the action of the steam on the exhaust valve, the area of 
which is greater than that of the steam valve. Arrangements are 
described by which the admission of steam to the back of the exhaust 
valve is regulated, and for working the steam expansively and giving any 

esired range of cut-off 














Apri 30, 1875. 


. 


THE ENGINEER. 


303 








$3855. Interna Stup Stoprers, W. Froggatt and J. Ballard, Nottingham. 
—Dated 9th November, 1874. 
The inventor stops bottles from the interior by means of a stud of block 
tin, glass, porcelain, china ware, mineral ivory, and mineral spar, in con- 
junction with an india-rubber washer. 


225. Srrercuine Boots anp Suoes, A. H. Cramp, New York.—Dated 20th 
January, 1875. 

This invention relates to novel apparatus by which all parts of a boot or 
shoe may be stretched to any required extent. The inventor constructs 
this improved apparatus as follows—that is to say, he uses a last made 
with a heel part separate from its front part. These two parts of the last 
may be formed of wood or metal, and are made hollow and fitted with 
adjusting mechanism. 


1311. Rearino anv Mowinc Macuines, A. Hughes, Brampton Ash.— 
Dated 10th April, 1875. 

This specification describes improvements on patent No. 2468, in the 
year 1872. By the present invention, in place of fixing the lifter upon 
the platform of the machine, a special finger is made to receive it. On 
the upper side of the finger two side cheeks are formed, between which 
the butt or rear end of the lifter is received, and it is pin-jointed to the 
finger immediately over the notch or recess in which the knife works. 
The body of the lifter is of wood, or it might, but less conveniently, be 
cast in metal and hollow, and, as formerly, it is provided with a cast iron 
point. A trough-like cap is also fixed on the upper surface of the lifter 
where the crop bears upon it, and this cap covers the upper edges of the 
side cheeks of the finger, so that the crop may not catch upon them or 
find its way between the cheeks and the body of the lifter so as to impede 
the working. The form given to the body of the lifter prevents the crop 
hanging upon the end of the finger or its side cheeks. A spring is applied 
tu press the end of the lifter against the land more firmly than it would 
bear simply by its weight. 


1357. Sewinc Macuines, H. H. Murdock, Staple-inn, London.—A_ com- 
munication from J. L. Follet, New York.—Dated 14th April, 1875. 

This invention consists in constructing revolving hook sewing machines 
so as to render them capable uf sewing in either direction. Also of im- 
provements in the following parts of such sewing machines—namely, 
the bobbin case, the bobbin holder, the bobbin case holder, the mechanism 
for regulating the tension of the thread, the feed mechanism, the needle- 
bar, and the mechanism for giving motion thereto, the take-up, the cloth 

plate, the standard, and the arrangements for packing the needle-bar. 
8237. Froors ror Dryinc Bricks or oTHER ARTICLES, W. S. Batley 
and J. Watkinson, Leeds. —Dated 14th October, 1874. 

This invention consists in making floors upon which bricks, tiles, or 
other articles are to be dried by steam, of tiles having openings through 
them, which when the tiles are laid and fitted together form continuous 
pipes, into which the steam is admitted. The tiles may have the passages 
through them open below, and they then rest upon a bed of concrete 
which forms the bottom of the passages. Or pipes may be used embedded 
in concrete the top of which forms the floor. The tiles may be arranged 
in different ways, but it is preferred to form two main lines across the 
floor, and to arrange the remainder of the tiles so that the passages 
through them form pipes at right angles to the main lines. The tiles may 
be jointed together, and gutter tiles to take off the condensed steam may 
be added. 

3538. Automatic FirE-ALARMS, 7. Hughes, Gracechurch-street.—Datedl4th, 
October, 1874. 

This invention relates to automatic fire-alarms, and is intended to give 
in any room or portion of any description of building an alarm when an- 
other or distant part of the said building is on fire or about to become so. 
It consists of two distinct parts, the first part containing the bell, with 
its retaining or releasing levers for giving the alarm, which part may be 
fixed in any portion of a building, as heretofore mentioned, where it may 
be deemed necessary or expedient to arouse the attention of the person in 
charge. The second portion of the apparatus for actuating the levers and 
bell may be placed in any room, passage, or staircase, or in any part of 
the building where a fire is most likely to occur ; or, if necessary, it may 
be placed in every separate part or portion of the building, the several 
portions communicating with one bell or alarm by wires and chains, if 
not desired to use more than one of the latter. The hammer of the bell 
or alarm is worked by means of a coiled spring and three toothed wheels, 
one of which, being an escapement, will readily move and work the 
hammer for a definite time. When wound up ,the hammer is retained or 
held back by a small catch lever which is attached at one end of a rod or 
spindle on which are placed a number of smaller arms or levers corre- 
sponding in number, and leading by wires or chains to the various apart- 
ments to be communicated with, so that until a fire actually takes place 
in one of these rooms the ringing apparatus remains normally wound, or 
the spring thereof coiled tightly up. The second part or actuator is com- 
posed of a tube made of brass, zinc, tin, or other suitable material, around 
which is a collar or holder on which the tube is held or suspended verti- 
cally ina suitable bracket attached to the wall or ceiling. Inside the 
lower end of the tube a washer, disc or perforated plate of compound 
metal is placed, and resting on this compound metal disc is a weight; 
when aie heat arises in any room or part of the building where the 
tube is fixed the said metal disc melts, cal the weight falls down through 
the bottom of the tube, bringing with it the chain which attaches it to 
the various cranks in connection with the bell or alarm, and so commu- 
nicates to the wires a sharp sudden pull similar to that given by an ordi- 
nary pull of a street door or room bell. As the weight falls it tightens 
the wire and pulls that arm or lever on the rod or spindle of the apparatus 
corresponding to the particular room or part of the building where the 
tire originates, the effect of which is to partially turn the rod or spindle 
and pull oack the lever retaining the hammer of the bell, which being 
released, the springat once uncoils, and by so doing the hammer produces 
the same effect on the bell as is produced by the alarm of an ordinary 
clock, only that it will be much louder and will last longer. In lieu of 
the weight resting on a compound metal disc, it may be retained by a 
lever in connection with a piston, which is normally at rest in a tube 
containing quicksilver, glycerine, and water, or other suitable fluid, but 
which on the expansion of the quicksilver or other fluid from the action 
of undue heat, rises, and releasing the lever from the weight, causes the 
latter to fall as before. 








BessEMER EMERY WHEELS. — Mr. A. H. Bateman, of East 
Greenwich, requests us to state that he has acquired the exclusive 
personal license to manufacture for the whole of Great Britain the 
Bessemer emery wheel, under the patents of Mr. Frederick Ran- 
some, and that he will carry on the manufacture under the style 
of A. H. Bateman and Co. Mr. Bessemer having no longer any 
connection with the manufacture, the old name will be discon- 
tinued at his request, and the wheels will in future be known 
simply as ‘‘ Ransome’s Patent.” New premises are opened at East 
Greenwich. 


Pusiic Works IN JAMAICA.—From an official document just 
issued with regard to this subject we glean some information of 
interest to our readers. One of the most important works being 
carried out in Jamaica is the construction of new waterworks for 
the improvement of the water supply of Kingston. In the carrying 
out of these works, a dam across the Hope river has been con- 
structed for the purpose of increasing the quantity of water flowing 
into the culvert. ‘Two reservoirs, at the termination of the culvert 
near the city, are in course of construction, They will contain 
6,000,000 gallons of water. Two filter beds have also been con- 
structed. From the reservoirs the water will flow into the city 
and its suburbs by a system of iron pipes. The main pipe is 2lin. 
in diameter. The main and supply pipes have been laid down. 
Already the works have cost more than £50,000, while it is 
thought that about £5000 more will be required for their comple- 
tion. It has also been decided to build new gas works for the city 
of Kingston, and a design was submitted by a London gas engineer, 
but it was considered too costly. Accordingly it was determined 
to get a plan of a less expensive character. Another important 
work in Jamaica is the carrying out of the Rio Cobre irrigation 
scheme. In reference to this Sir J. P. Grant expressed the hope 
that it would have been finished long ere now, but he has been dis- 
appointed, that is to say, with regard to the head works of the Rio 
Cobre Canal, the trunk line, and the Caymanas branch. With 
reference to the progress of the works so far it appears that the 
foundations of the annicut or dam across the river, the most difficult 
and expensive portion of the work has been completed, and the 
dam carried to a height of 10ft. above the foundation in.all parts, 
and in some s much higher. When finished this structure will 
be in length 320ft., reaching all across the river when dammed up; 
in height it will be 48ft. above the bed of the river, and in breadth 
or thickness it will be 26ft. at the base and 13ft. at the top. It 
will contain about 238,000 cubic feet of masonry, besides a mass of 
concrete, ‘lhe dam will have suitable sluices and a water cushion. 
Work on the ‘Trunk Canal and the Caymanas branch has made fair 

rogress. The masonry works on the line consist of three calingu 

ites, or waste water weirs, two aqueducts, one culvert, twenty- 
three bridges, and eighteen falls, 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Nervous merchants, together with consumers of finished iron of 
the same mental character, who are apprehensive that there may 
be a hitch in the negotiations yet to come off, which must precede 
the adoption of a new wages’ scale at the mills and forges, were 
more anxious on Change in Birmingham to-day—Thursday—about 
placing orders than they were last week, and there were instances 
in which the prices such men had declined to pay last week were 
to-day consented to. The aggregate purchases, though not to a 
large extent, yet are of greater worth than those of a week ago. 
The probabilities are in favour of a slight wages reduction by the 
new settlement; but makers were disinclined to give way, because 
very little profit attended the making of finished iron at current 
prices, and because a threatened strike by the North Staffordshire 
colliers implies at least the possibility of a suspension of supplies 
of finished iron from the mills and forges thereabouts, and mer- 
chants, in particular, have here and there found it to their advan- 
tage to buy bars and plates from North Staffordshire when iron of 
the highest quality has not been needed. The business doing is of 
a very hand-to-mouth class, and the majority of the mill and forge 
concerns cannot find more than half-time work for their hands. 

Foundry iron was in fair request to-day, the foundries at which 
the heavy pipes required by the water and the gas companies in 
particular are made being very busy upon old orders, and in receipt 
also of inquiries which promise even more activity throughout the 
summer months. There are few producers of this class of goods 
who are not really behind in the delivery of their work. The 
are, therefore, doing their uttermost toy Mon their men at wor 
at least full time, but, as too often happens under such circum- 
stances, they are only partially successful. 

There was likewise a slightly better inquiry for pigs for the 
forges. But the large importations from other districts, combined 
with the lessened consumption, keeps the output a reduction upon 
previous years. Thus, in 1857 there were 147 furnaces in blast ; 
in 1858, 153; in 1859, 147; in 1860, 135; in 1861, 114; in 1862, 
108 ; but now there only 79 in blast. The output of pig iron in 
1858 was more than 900,000 tons; at present the annual yield is 
only between 400,000 and 500,000 tons, or little more than one 
half what it was in 1858. ' 

Coal was in more abundant offer, and prices tended to rise. 

An item of much importance as to the development of coal away 
from the old field was made known on ’Change in Wolverhampton 
yesterday. It is to the effect that the sinkers at the Fairoaks 
Colliery, which is well over the belt that has hitherto bounded the 
hitherto proved portion of the Cannock Chase field, have come upon 
the first seam of the Cannock Chase series. This leaves no doubt that 
the other seams will be found upon that estate, which comprises 
some 1500 acres. The company owning the property is a private 
one, and it is rumoured that as high a figure as £100,000 has been 
spent upon the work, which is very difficult, because of the shift- 
ing character of the pebble bed tobe passed through, and the great 
quantity of water which the pebble bed contains. This announce- 
ment has caused the Cannock Chase and Huntington Company’s 
shares to run up in price, the proving of coal on the Fairoaks 
estate being thought to almost conclusively establish the existence 
of coal on the Huntington property, where boring is now going on, 
and where the Diamond Drill Company have got down to one 
hundred yards, All the evidences thus far have corresponded with 
those at the successful sinkings on the Fairoaks estates, 

By reason at once of our extended knowledge of the rich posses- 
sions which nature has bestowed _— this district in the shape of 
its incomparable ten-yard, as well as its thin, coal, and of the co- 
operative action by colliery proprietors, secured through legislative 
enactments, for the purpose of draining submerged collieries, the 
prospects of South Staffordshire and of Birmingham were, perhaps, 
never brighter than at this moment. The success of the Sandwell 
Park sinkings, which corrected the mistakes of those who assumed 
that the boundary of the thick coal deposit had been ascertained, 
makes it tolerably certain that the coal measure dips thence in an 
easterly direction towards Aldridge, a distance, perhaps, of nearly 
seven miles, the permians overlying it allthe way. It follows that 
what heretofore ns been a comparative waste will soon appear an 
industrial centre, affording employment for very many workpeople. 
Within this district is the Perry estate of Lord Calthorpe, which is 
equidistant four miles from Birmingham and Sandwell Park. For 
the developing of 1500 acres of this property a company has been 
already formed, and experimental borings, so far confirmatory of 
the expectations of the investors, are being conducted. Between 
the Perry estate and Sandwell the thick coal is believed to be 
lying at an easy workable depth, certainly beneath the 500 acres 
known as the Hampstead estate, which hasbeen secured by the mining 
engineers and colliery owners, who are now bringing it before the 
public as a joint stock concern. It is made known that all the 
shares to be allotted in this company had been applied for by 
Wednesday morning, though several days yet remain open to in- 
tending applicants. The Sandwell, the Hampstead, and the Perry 
properties in all form a continuous mineral estate of 3500 acres, 
and in a brief time it will be enriching iron and hardware makers, 
as well as its own proprietors, with its supplies. Nor wil! the 
enterprise which will have originated these concerns be exhausted 
when they are well in operation ; they will certainly be followed 
by numerous other similar ventures. 

While all this is being done throughout an altogether new area 
the operations of the Mines’ Drainage Commissioners will have 
freed very many acres both of thin and of thick coal from the 
water which now covers it, and which alone can be removed by the 
common purse of all the mineowners. The commissioners are 
making rapid progress with their surface drainage ; the arbitrators 
have made a draft award of 3d. per ton for underground drainage 
within the Bilston district, and they are now giving notice of their 
intention to make a similar award with regard to the Tipton and 
the Old Hill districts respectively; the rate in all cases to be 
levied upon ‘‘every ton of slack, rhale, limestone, ironstone, fire- 
clay, clay, and other mineral raised in the district.” The rates are 
to endure for one year only. 

During the week there has been little or no change in the 
Birmingham and district trades. United States and Canada are 
sending orders, but of little worth; Australia and New Zealand 
are stead t 2, tinental busi is languid, and the 
home trade is unfavourably influenced by the probability of altered 
prices of finished iron. The engineering wrought ironwork yards 
are doing a moderate amount of work, and so also are the railway 
wheel and axle establishments. The wrought iron tube trade is 
doing a little more, and the naval and marine ironwork makers 
have a fair number of orders on hand. Light ironfounders have 
booked a satisfactory number of orders for miscell ting 
and tinned and enamelled hollow wares. The nail trade is quieter, 
and prices have been again reduced. Malleable iron nails (slate 
and hob), and likewise heavy iron washers, are 20s. per ton 
cheaper, chest handles (common and improved) 24 per cent., 
copper sash chain 5 per cent., and copper nails, tacks, washers, 
and rivets $d. per lb., but common brass-head nails are 5 per cent. 
dearer. Skilled handicraftsmen keep in demand in most of the 
industries. 

Messrs. Tangye Bros., the well known machinists and engineers, 
at Smethwick, have bought the Rathbone Bridge Ironworks at 
that place. The purchase money is set down at £ . 

The Darlaston Steel and Iron Company have resolved to 
increase their capital by the issue of 7000 £6 shares. 

The works of the Staffordshire Galvanising and Corrugated Iron 
Company by (Limited) at the Pleck, near Walsall, have been taken 
b an W. E. and R. G. Walker, of the Spring Hill Galvanising 
Works, Netherton, Dudley, who will carry on both establish- 
ments. 


The virtual close of the South Wales lockout, and the probability 











that a large number of the ironworks colliers will soon be returning 
to work, is being much debated in this district. Satisfaction is 
being expressed, because it is believed that trade will not be settled 
here until activity there is resumed. There are no indications 
worthy of mention of men having wandered from that district into 
this = search of work, either from the collieries or from the iron- 
works, 

The South Wales dispute has not only been unproductive of 
orders in the neighbouring town of Wolverhampton, but it has 
deprived of work a considerable number of skilled artisans. Nearly 
1000 skilled workmen are employed there by the Great Western 
Railway Company in making and repairing locomotives. Seeing 
that there are nearly 100 locomotives belonging to this company 
now standing at Pontypool, it should not be cause for surprise that 
there is, perhaps, one-fifth less work now being done by the Wol- 
verhampton hands than before the lockout set in. Some thirty- 
five working engineers have been discharged by the company from 
these works; fifteen others have left of their own accord; and 
many of those who remain at work will gladly welcome a resump- 
tion of business in South Wales, because they will then earn more 
money than has been available to them during the last three 
months. 

The Birmingham Exchange is found to be too small for the grow- 
ing requirements of the town and district, and the directors have 
determined to enlarge it considerably. With this object a meeting 
of the limited company to which the Exchange buildings belong 
has authorised the creation of 400 new shares of £25 each, the 
intention being thereby to increase the capital to £35,000. 

The works of the Sandwell Park Company have now assumed 

roportions which make it necessary that the general manager, Mr. 

enry Johnson, should be relieved of the duties of secretary. At 
Mr. Johnson’s request the directors have appointed Mr. James 
Thomas, late of the Birmingham Canal Company, to attend to the 
secretarial duties, leaving Mr. Johnson as general manager and 
engineer to the company. Judging from the progress now being 
made with the second shaft, fifteen feet in diameter, it is likely 
to be finished by the end of the year. 

Alike the North Staffordshire and the Warwickshire miners have 
received notice from their employers for a drop in their wages of 
10 per cent. The North Staffordshire District Committee of the 
National Association of Miners met on Monday night, and resolved : 
—‘* That, in the opinion of this meeting, the coal and ironmasters 
of the North Staffordshire district are not justified in reducing the 
wages of their underground workmen at the present time, and the 
miners trust that the employers will not enforce their notice for any 
reduction whatever, seeing that the miners have submitted to two 
reductions already, making a reduction of 20 per cent. altogether. 
Should the owners of the mines in the district endeavour to impose 
another reduction the men will resist it, inasmuch as their wages 
are lower than the colliers are paid in other mining districts.” If 
there should be a strike, from ten to twelve thousand miners are 
likely to be unemployed in North Staffordshire. What the War- 
wickshire men will do is at present uncertain. 

Messrs. Doulton and Co., who are extensive pipe and brick 
manufacturers, carrying on business in London, Newcastle-under- 
Lyme (North Staffordshire), and Rowley (South Staffordshire), 
have had their men at Rowley on strike against a reduction for 
some nine weeks. Workmen sent from the London works have 
been induced to return to London; but not to be thus defeated, 
Messrs. Doulton have determined to replace them by some of their 
North Staffordshire hands, 


NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

THERE is really no actual improvement whatever to report in 
the iron trade of this district. Business continues altogether 
without life, and the few sales that are made are for the smallest 
—— parcels. There have been a few inquiries for shipment, 

ut at present they are only for very small quantities. At the 
usual Manchester weekly meeting on Tuesday a good deal of specu- 
lation was indulged in with regard to the probable effect in trade 
of the anticipated settlement of the South Wales dispute, but the 
matter seemed merely to afford ground for another excuse, in addi- 
tion to the many already in existence, for buyers not to move in 
the present state of the market. In Lancashire makes of pig iron 
late rates are nominally maintained, but there is an easier tone 
age in prices. Makers now find that consumers will not 
place their orders at the figures which it is attempted to main- 
tain, and there is a disposition to give way where large 
orders are offered. In Middlesbrough, iron quotations are a 
trifle lower for delivery in the Manchester district, foundry quali- 
ties being quoted at 66s. 9d. to 67s, 3d. per ton, and forge numbers 
at 64s. 9d. to 65s, 3d. per ton; but where sales are pressed 
less prices than these are’being accepted. There is, if anything, a 
shade better feeling in the finished iron trade. A tolerable busi- 
ness has been doing in plates, and there has been a* fair number of 
inquiries for shipment, but orders are not given out very freely, as 
there is an impression that the finished iron trade will also be 
affected by the South Wales settlement. There is, however, no 
doubt that a good number of the specifications which are at pre- 
sent held back will have to be placed before long. Quotations do 
not show much material change from those which I last gave. 
Ordinary bars delivered in the Manchester district are quoted at 
£8 12s. 6d. to £8 15s. per ton, best plates at about £11, and ordi- 
nary ditto at about £10 per ton ; hoops at about £10, and sheets at 
about £12 per ton. 

The local blast furnaces continue fairly employed on old orders, 
but as these are worked off they are not being replaced by new 
ones; boiler makers and plate workers are also fairly busy, but 
forge proprietors and founders are very unequally supplied with 
work, some firms being tolerably well off for orders, whilst others 
have not enough on hand to keep them running full time. 

In the coal trade there has been a considerable falling off in the 
demand for all descriptions of fuel, the anticipation of a reduction 
in prices at the end of the month having induced consumers to hold 
back their orders. 

So far as the leading firms in the Manchester district are 
concerned, they have come to the decision to make no change at 
present in their list prices, and the quotations at the pit’s mouth 
in the above district range about as under: Best coal, 14s.; 
seconds, 12s, 6d.; best burgy, 7s. Gd. to 7s. %d.; inferior ditto, 7s. 
to 7s. 3d.; best slack, 5s. to Gs.; and common ditto, 3s. to 5s, per 
ton. In the other large coal-producing districts large sales are 
being made at less prices, but whether any definite alteration will 
be made in the list rates it is not at present known, Trade, how- 
ever, generally is quiet. 

The shipping trade is exceedingly dull, sales are difficult to make, 
and prices are weak. 

For coke there is a moderate inquiry, and makers have not been 
under the necessity of putting much in stock, Best coke at the 
ovens is worth about 20s, per ton, and small coke 12s, to 14s, per 

n. 

The colliers in the West Lancashire districts seem to be eng | 
steps to protect themselves against any attempted reduction o! 
wages on the part of the masters, the reports from most of the pits 
being that there is a restriction of the output with the view, I 
suppose, of preventing any accumulation of stocks. 

A meeting of the special committee appointed by the South 
Lancashire and Cheshire Coalowners’ Association to deal with the 
delay in the railway deliveries of coal, with regard to which such 
serious complaints have been made, was held on Tuesday at Man- 
chester, and it was annotinced that the London and North-Western 
Company had arranged a meeting on the matter to be held in 
Liverpool in the course of the week. 

At the ordinary meeting of the Manchester Geological Society on 
Tuesday, an interesting paper was read by Mr. James Kerr on 
** Lead Mining in North-Kast Lancashire.” dir. Kerr reviewed the 
various operations which had been carried on for the last 120 years, 
and which had all ended in failure from the poverty of the lode, 
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THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

NOTHING of any importance from a business point of view has 
transpired in this locality during the past week, so far as actual 
transactions have been concerned. There have been, however, 
and still are, exceedingly disquieting rumours abroad—rumours | 
which are persistently repeated and circulated in all directions, and 
which are having a very bad effect upon the local commercial 
world. Whether these reports are likely to bear fruition or not 
yet remains to be seen, but it is hoped that such will not be the 
case, seeing that should what is indicated take place, the result 
must be very serious indeed, particularly in the existing state of 
trade. Pending such possible eventuality, it is, of course, not 
wise to make a more pointed or more detailed reference 
to the matter. Pig iron is in tolerably good request, but 
the numbers which meet with the readiest sale are those | 
required for foundry purposes. Prices are steady, and hardly | 
like to become easier now that the Scotch market has taken | 
the turn, and while other districts’ productions are firmly upheld 
in the lists. Hematite pig irons are quoted at the following figures : | 

—Maryport hematite, Ke 3, 90s.; No. 4, 87s.; No. 5, mottled and 
white, 87s.; Bessemer, No. 1, 92s. 6d.; No. 2, 90s.; and No. 3, 
87s. 6d., all on the usual four months’ terms or with 25 off for 
promp cash payment. Millom Bessemer No. 1, 90s.; No, 2, 87s. 6d. ; 
and No, 3, 85s. Millom ordinary, No. 3, 85s.; No. 4, 84s.; No. 5, 
90s.; mottled, 95s.; and white, 90s. per ton, on the same conditions 
as those just named. Merchant irons are not moving off very 
rapidly, although there is still a fairly extensive inquiry for best 
Yorkshire irons, such as Bowling and Low Moor bars and plates. 
There isa moderately well sustained demand for ship plates, mostly 
on account of the Clyde, Humber, and Mersey firms, and reputable 
boiler plates are in good request. The armour-plate forges, mills, 
and shops, are well ee with orders, and are apparently likely 
to remain so for a very long time henceforward. 

No great amount of work is being done at the local railmaking 
establishments, the orders for steel rails being for the most part 
of very small dimensions, and for the requirements of home lines. 
A few such specifications have been put into the market within the 

vast fortnight, and some of them have been placed with Sheffield 
Somes for execution, but it is understood that the competition is 
now so keen, and prices are cut so fine, that only the most meagre 
margin of profit is obtainable. At some establishments it is, in 
fact, broadly asserted that orders are being run off without any 
profit whatever being secured. 

Railway tires, springs, and buffers do not meet with a more active 
call, and are, consequently, almost drugs on the makers’ hands. 
Axles and wheels in sets are more profitable articles to deal with, 
many of the wagon building companies here and elsewhere having 
plenty of orders in hand and on their books, 

Engineering articles are not in great request at present, most of 
the new colliery undertakings in the South Yorkshire coal-field 
having by this time obtained the greater part of the machinery 
ordered by them during the past two years. 

The old-established business of Cocker Brothers, wire manufac- 
turers, kc., Nursery-street, Sheffield, has just been converted into 
a “limited” concern, with a registered capital of £60,000. The 
purchase consideration is £37,418. The shares a'e of £100 each, 
and the two managing directors, Messrs. T. F. Cocker, jun., and 
Benj. F. C. Cocker, are to have £500 each as a yearly salary. 

The coal trade in South Yorkshire, north-east Derbyshire, and 
the districts lying contiguous to this town, is very quiet indeed, and 
would appear likely to remain so, judging from present appearances. 
Steam coal fox export is in tolerably well sustained request, but is 
not by any means eagerly sought after. The greater part of it is 
being sent to Goole, Hull, and Grimsby, for shipment to Holland, 
France, Belgium, and Germany. The house coal trade grows duller | 
week by week, and is likely to lapse into almost perfect quiescence | 
now that warin weather has at length set in. Slack coal is obtain- | 
able at almost any price; and coke, although nominally unaltered, | 
is really manifesting a downward tendency to the extent of 1s. to | 
Ys. per ton. | 

The report of the Kelham Rolling Mills Company, Limited, | 
Sheftield, shows that a profit of £4430 net has been made during 
the year, yielding a dividend of 8s. per £4 (amount paid up) share. 

At the ordinary general meeting of the Whittington and Sheep- 
bridge Colliery Company, Limited, on Monday last, the guaranteed 
dividend of 10 percent. was paid, It was also resolved to authorise 
the directors to borrow any sum not exceeding £20,000, and it was 
stated that the sinking operations were proceeding satisfactorily in 
all directions. 

At the Strafford, Low Stubbin, Kawmarsh, Ripley, and other 
collieries, the miners have struck during the past week on various 
pretences, but in several instances the disputes have already been 
arranged, and in the others a similar ending is anticipated to take 
place immediately. 

A special nat:onal miners’ conference was opened at Leeds on 
Tuesday, delegates representing 192,623 men being present. Mr. 
Reed McDonald, M.P., delivered the opening address, remarkin 
at great length upon the nature of the relations between capita 
and labour. 





THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

ALTHOUGH there wasa good deal of firmness exhibited by makers 
of pig iron on Change at Middlesbrough this week, it cannot be 
said that there has been any decided turn in the tendency of prices, 
nor do the majority of those engaged in the trade anticipate that 
the prices now ruling will improve while the American and 
Russian demand is so limited, The production of pig iron is still 
kept up above the average, there being at the present time only 
about twenty-three furnaces out of blast in Cleveland out of 156 
available for use, and within the last two or three days the 
resources of production have been increased by the blowing in of 
one new blast furnace by Swan, Coates, and Company, and of 
another by Messrs, Lloyd and Company. 

Other new furnaces are projected. I am informed on very re- 
liable authority, that one of the largest mining concerns in the 
Cleveland district is shortly to be transferred to a limited liability 
company, who are about to proceed with the construction of three 
new blast furnaces on the spot where the ironstone is got. 

The Darlington Iron Company will on Monday next proceed to 

y»ut into operation their large rail mill and one of their forges, a 
sa order for rails having been secured, after the works of the 
company have been practically idle for nearly twelve months, 

The award of the arbitrator (Mr. Foster, M.P.) on the proposed 
claim of 20 per cent. reduction in the wages of the miners of 
Durham was issued on Monday, It provides for a reduction of 5 
yer cent. in the wages of underground workmen and of 4 per cent. 
in the wages of cokemen. The men have undoubtedly come off 
with victory, and some of the largest coalowners do not hesitate 
to express their disgust with so paltry a reduction; and one of 
them emphatically stated to me yesterday that “‘the thing isn’t 
worth having.” The amount is certainly not sufficient to afford any 
tangible measure of relief to the trade, and lam much afraid that if 
the present downward tendency of the coal market is continued, not 
many weeks will elapse before the owners will be compelled to 
make another claim. One of the greatest difficulties attendant 
on these arbitrations is admitted on all hands to be that the award 
does not bind either side for any definite period, so that for anything 
made and provided to the contrary, the coalowners could come on 
next week with another notice of reduction, although that of 
course is a most unlikely and improbable contingency. 

At a meeting of the colliery mechanics of Northumberland, held 
at Horton on Monday, it was agreed to resume work, and so ter- 
minate the recent strike against the 15 per cent. reduction awarded 
in their wages by Mr. Rupert Kettle. Much of the derangement 





| to decide what should be done with the money. 
| of the Wishaw district were all idle on Monday, in consequence 


The strike of chemical workers at Bill Quay, on the Tyne, has 
been settled, through the offices of Mr. W. W. Pattinson and 
Mr, J. Burnett. j 

In the Durham coal trade there is a better demand for coke, on 
account of the requirements of the Cleveland iron trade. Best 
qualities are now selling at 16s. to 17s. at the oven. Manufactur- 
ing coals are not so much in request, and small calcining coals are 
sold at 2s, 6d. to 3s. at the pit. Steam coals are a trifle firmer, 
but there has not been the strong demand for this quality that was 
expected to result from the South Wales strike and lock-out. 

There are more orders coming to hand in the shipbuilding trade, 
and if the amount of business now doing is kept up over the 
remainder of the year, it is tolerably certain that there will be a 
larger tonnage launched on the three northern rivers—the Tees, 
the Tyne, and the Wear—than in either of the last two years, if 
not a than in any former year. 

Builders of marine engines are kept busy, especially the works of 
the North-Eastern Engineering Company, at Sunderland, and of 
Blair and Co., at Stockton. The locomotive works of the North- 
Eastern Railway Company, at Gateshead, are also full of work, a 
large addition being now in hand to the locomotive power of that 
railway. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE improvement of prices in the warrant market noted in my 
last letter continued until the close of the week, but they have 
again shown a downward tendency. On Friday the market closed 
at 60s. Gd., but at the opening on Monday the figures were 6%s., 
and with little business doing the prices fell in the course of the 
day to 68s, 6d, Tuesday’s market was very flat throughout, 
scarcely any transactions having taken place, and there was a 
further decline in prices to 68s, 

The prices of the principal makers’ brands do not show much 
alteration. The following are the quotations :—Gartsherrie, No. 1, 
75s.; No. 3, 72s.; Coltness, No. 3, 71s.; Summerlee, No. 1, 76s.; 
No. 3, 70s.; Langloan, No. 1, 76s.; No. 3, 70s.; Govan, No. 1, 
71s.; No. 3, 69s.; Calder, No. 1, 75s.; No. 3, 70s.; Shotts, No. 1, 
75s.; No. 3, 71s.; Carnbroe, No. 1, 72s. bd.; No. 3, 69s.; Monk- 
land, No. 1, 71s.; No. 3, 69s.; Clyde, No. 1, 71s; No. 3, 69s.; 
Glengarnock, No. 1, 73s. 6d.; No. 3, 69s.; Eglinton No. 1, 64s.; 
No. 3, 67s.; Dalmellington, No. 1, 6%s.; No. 3., 67s.; Kinneil, 
No. 1, 70s.; No. 3, 67s. 6d.; Carron, No. 1, 70s. 

The shipments of pig iron from Scotch ports for the week ending 
the 24th inst. amounted to 13,291 tons, showing an increase, as 
compared with those of the corresponding week of 1874, of 4520 
tons. The imports of Middlesbrough pigs at Grangemouth for the 
week were 4750 tons, being 3360 more than in the corresponding 
week of last year. 

Regarding the malleable trade, I am assured on all hands that it 
remains at as low an ebb as ever. None of the works can be said 
to have nearly so much employment as they could undertake; some 
are very slack, and not a few find it very difficult to keep moving 
at all. In these circumstances, it can scarcely at present be said 
that we have a regular malleable market in Scotland, with accu- 
rately quoted prices. Those who have orders to give can have 
them executed pretty much on their own terms, and find a dozen 
ironmasters ready to compete for the work. Some of the foundries 
are just now well employed, and several extensive pipe contracts 
are being implemented. 

A better demand has sprung up for coals for shipping purposes, 
to which, however, the improvement is fined he shiy t 
are, in point of fact, heavier at em than they have been for a 
long time, and, particularly at Clyde ports, great activity prevails. 
There is a prospect of at least a proportion of the large accumula- 
tions of stocks being cleared away. What has given a stimulus to 
exportation is the fact that, with the reduced price of production, 
coalmasters are enabled to sell on terms which are very tempting. 
The demand for household and manufacturing coals is dull. In 
the eastern mining counties the shipping trade is also the main 
dependence, and, in consequence of the great inquiry for fuel for 
exportation, the prices are well maintained. Home orders there 
are also on the decrease. 

At the great majority of the collieries the miners have quietly 
submitted to a reduction in their wages, averaging about 1s. per 
day ; but in several places disputes are either pending or threatened. 
The whole of the men employed in the Balaclava district, chiefly 
by Messrs. Merry and Cunninghame, came out on strike at the 
end of the week, refusing to work at the reduced scale of wages, 
which is said to amount to but from 1s. 9d, to 2s. per ton. At 
Inkermann the miners have submitted to the reduction. A mass 
meeting of the miners of the Airdrie district was held on Monday, 
in the open air at Rawyard, to consider the reduction in their 
wages, which was to take effect from that day. The attendance 
was not large, in comparison with the number of miners in the 
locality. After the question had been fully discussed, it was agreed 
that they should resume work at the reduced wages, which were 
stated to be now only from 3s. to 4s. per day. The union, it 
appears, has been completely broken up, but there remains 
at the credit of those who were members of it a sum of 
£540 in bank, and it was resolved to call another meeting 
The miners 








of the reduction coming into force. The reduction of 1s, per day 
will have the effect of reducing the wages of the men — 
at the iron companies’ pits to from 3s. 6d. to4s., while it will bring 
down the wages in the sale pits to 4s. 6d. There is some talk of a 
general strike, but it is not believed that the men have the 
means of carrying it into effect. The furnacemen, mechanics, and 
labourers in the employment of the Coltness Iron Company have 
also had their wages reduced by 10 per cent. On Saturday even- 
ing the night shift men did not put in an appearance, and the 
result was atotal stoppage of the furnaces. An attempt was made 
by the manager on Sunday to compromise the matter with the men, 
but his offers were not deemed satisfactory. A sufficient number 
of hands was obtained on Monday to set agoing two out of the 
twelve furnaces, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

So sanguine this week were all classes of a settlement of the 
long pending dispute between the Coal Association and the colliers 
that Great Western shares advanced, and in the ports of Cardiff, 
Swansea, and Newport, quite a hopeful feeling was prominent. 
The offer of the masters on Friday last was thought to be both 
honourable and conclusive. Unfortunately this has not been 
realised, and there is every fear of further complications and 
difficulties. The meeting of the coalowners wasunattended by any 
of the men. At Mountain Ash, a few days previously, the 
men agreed not to attend any meeting unless they were 
sent for expressly, and this determination they maintained. 
In their absence the masters di to withdraw the lock- 
out and open all the pits of the association at a _ re- 
duction of 15 per cent., coupled with the day-to-day clause. 
This has been so far decisively rej At a mass meeting near 
Methyr, on Monday, it was agreed to send a deputation to each of 
the employers at Cyfarthfa, Dowlais, and Plymouth, with an offer 
to go in at once if the reduction were lowered to 10 per cent., and 
the day-to-day clause put on one side. The reception of the 
several deputations was most courteous, but they were told that 
the market price would not warrant a less reduction than 15 per 
cent., and this must be enforced. As regarded the day notice it 
was intimated that they need not trouble about this, as it would 
not be enforced, and no further lock-out would take place. The 
men met the next day and decided to remain out, and so 
matters n remain, e opinion of the men, from all T can 
glean, is that they have defeated the masters, by compelling them 





and inconvenience produced in the working of the Northumberland 
collieries by this strike will, therefore, be got rid of. 


to withdraw the lock-out, and they say, ‘if we only remain firm 





we shall go in at the same price as we came out,” namely, a 
reduction of 10 per cent. This, I have every reason to believe, isa 
fallacy. Tne masters have withdrawn the lock-out from humane 
motives; but if their offer of 15 be rejected, the next offer on 
Friday week, when the masters again meet, will very likely be 
20 per cent. The unionists are determinedly opposed to giving 
way, and are doing their utmost to prevent the men from accept- 
ing, and the men —_ the non-unionists especially, would, it is 
notorious, go to work at once if they were allowed to have their 
own way. The opinion of the union men is, that if they win the 
day unionism is secured, but if defeated then the cause of the 
union sinks for good in South Wales. Donations continue to flow 
in liberally. The Engineers’ Trades Union, London, sent their 
second donation of £500 last week, and similarly large amounts 
are being received. The division is equally made between -the 
union men, and a small amount is given to each non-unionist. 

The miners are only partially working. Their reduction, neces- 
sitated by the depreciation in iron, will be at least 20 per cent. A 
few puddling furnaces have Been started at Plymouth, and it is 
stated that Mr. Crawshay has orders which would enable him to 
start a portion of Cyfarthfa Works if the colliers yield. In the 
Monmouthshire district matters are a little more hopeful, and on 
the eve of the despatch of my letter I hear that the colliers of 
Blaenavon are gone to work. I imagine this is how the great 
strike will end, break up slowly and in detachments, 

To show the important character of the new takings on the South 
Wales coal-field, and the future prospect in view, I may cite 
Messrs. Nixon’s Merthyr Vale Colliery, now sunk into the 4ft. 
This, with the Navigation Colliery, which is on a parallel line, 
gives them seven miles of coal east to west, and insures a supply 
of 500 tons daily for 100 years ! 

The distress in Cardiff is acute, and throughout the district one 
sees nothing but stagnation, while tradesmen are failing in every 
direction. The only place apparently claiming immunity from 
disaster is Aberdare, where the non-associated pits, such as the 
Gadlys, are doing a brilliant trade. ° 

I was pleased to see the College Works, Llandaff, and Pentyrch 
Works as brisk as ever this week. 


PRICES CURRENT OF METALS AND OILS, 















































































































1875. | 1875 
| Tron (continued)— 

Cat ings—Large— £24. £8 4.|) Pig in Yorkshire— 22a 204 
Birmingham ........| 910 0..18 10 0} eee 3 0.000 
Cleveland .. 7100.8 00 No. 2 #76..000 
Lancashire 700.9 06 0 No.3 wee | 326.0 0 0 
Staffordshire 910 0..1810 6 Pipes in Glasgow......| 6 0 0..7 5 0 
Scotland .. 7 0 ©..9 0 O}| Platesin Glasgow ... 915 6..10 6 0 
Wales .... . 00 0..0 0 ¥! Yorkshire ...... 10 0 U..13 10 UO 
Yorksbire......s00005 | 7 0 0.. 9 0 O}] Rails—Cleveland...... 700.715 0 

Custin small Glasgow .....0. 9 0 0.. 9180 0 
Birming' 1010 0..°410 © 8. Yorkshire, steel| 9 5 0.. 9 7 6 
Cleveland .... lo 0 6..15 0 of Do, 72 6..719 o 
Lancashire .. 9lv 0..12 10 6 Wales . ....... | 615 U..7 0 0 
Staffordshire... lo lv 0..%48 10 0 Rails—Olu— 

0..18 0 0 Cleveland ..... 45 0..410 0 
0..00 0 Staffordshire...... 000.0080 
0.17 vu Yorkshire ...... 45 0..410 0 
Copper, per ton— Railway Chairs— 
British —cake .... 00+ 86 60 «02.88 0 8 ; soe 510 0..6 06 0 
Australian, per tor a7 lv O...010 6 Refined metal ........ 400.400 
Best Selected 87 0 0..90 0 0| Do. in Waies ....| 7 0 0..8 5 0 
Bottoms.... 95 0 0..97 0 0 Sheets, single, in— 
Chili Bars....... +» | 51 10 0..82 10 © Cleveland ......../11 5 0.1K 0 
Do. refined ingot..|] 0 0 @..0 0 0) 1210 6..1310 0 
Bheet ... .. .. coos | 93 UO 0..9% @ 0 1115 0.17 5 © 
Spanish Cake . 00 @..0 0 0) 13 0 0..1210 0 

Coke— | 12 0 0..14 0 0 
Cleveland ......+.00++| 015 6.017 0| 730 0..000 
Derbyshire 018 0.. 0 0 0)| Lead, pe 
Wales .... 013 0. 016 6! iw 71 0 0..2110 0 
Sheffield ... 017 6..0 0 O|| English, W. .}2210 0..2315 0 

Couls, best, per tur Other brands .| 2 1lo 06..22 0 0 
Birmingham . 015 0..019 0| Red or minium 24 0 U..% 10 0 
Cleveland ...cccccccce 07 6.0 9 6 Sheet, milled ........ 3500080 
Derbyshire - || Shot, patent .. 610 0..0 0 0 

Best ordinary ....| 013 0..016 0|| White,dry ........../9% 00.000 
Converting ......| 012 0.. 0 6 0| Ground inoil ....| 09 0 0.0 00 
Other sorts ....4+ 010 0..014 ©|| Oils, per tun— 
03%. 0 5 O|| Seal, Pi 0..46 10 6 
coves 0 8 6.013 0} 0..31 0 0 
i 0..35 10 0 
Engine . ..-.---. | 010 0.. O10 6) 0..2513 6 
Furnace... 013 ©..014 0} 0.00080 
House..... 014 6.019 0) 0.0 08 
Londou— | 0.0080 
ae ase 1 3 3..1 4 Of 
Other sorts... lowvw..1 so 6..0 0 6 
South Yorkshire— | 0.3115 0 
Best ordinary ....| 013 0.. 016 0} 0..415 0 
Converting 012 0..0 0 0) 0.0 0 0 
Slack .. 03 6.0 5 o) 0.0646 
Wales.... 0 0 0.. 0 0 O!'| Sperm, body.. -| 0 0.0 00 
Steam 00 6..0 0 0) Whale, South Sea, pale | 3 0..36 0 0 
House... 00 0.0 0 0} wns. oo | 0..80 0 0 

Tron— | 0% oOoo8O 
Angle in Glasgow ....| 910 0..0 0 0 0.35 0 u 
Bar, Welsh,in London} $15 0.. 9 5 0} 

Glasgow....+00.++ 815 0.9 506 0.000 
Staffordshire -| 815 0..11123 6 0.0 080 
Waies, bars .. 950..000 0-0 08 8 
Do., common 81 0..9 0 0 
Yorkshire best. |e 0 0. 00 0..23 0 0 
Common ........] 8 0 0.. 910 0 000.0080 
Cleveland— 
Angle and bulb 8 5 v.. 810 || Bessemer, rough......| 810 0..9 0 0 
. 0..10 10 ©|| Do. manufactured....| 9 0 0..10 0 0 
0.11 5 6 Do., cast, Sheffield .... | 20 0 0..% 0 0 
0.. 910 °| Do., best, do. ........ | 30 0 0..55 0 0 
Rivet iron 1015 0..11 0 0 Do., spring -|17 0 0..23 0 0 
Ship plaies ...... 5 0.910 0} 1910 0..0 0 0 
Cleveland, common 0.. 810 0} -|22 0 0..2 00 
EE ce ccccce 0..9 0 0} 415 0..0 0 0 
Best best 0..10 0 0) 000.0080 
Puddied ........] 5 2 6.5 5 | 
Hoops, first quality— 9 00.9300 
Birmingham ....}11 0 0..13 0 0} w 0 0..91 0 6 
Cleveland ...... -|llle vl Oo Bars 9 0 0..93 0 0 
London .......... {11 0 0..1110 0 Refined, in blocks |92 0 0.3 0 0 
Staffordshire... 0..1210 0 Straits, fine—cash .... | 83 0 0..54 0 0 
Wal 0..12 0 0 ‘or arrival ......|8210 U..83 lu 0 
0..12 0 0|| Tinplates, per box, 135 
0.10 5 0 sheets—London— 
0..0 0 O}| IC, coke. ....66. «| 170.12 0 
0..17 lo 0 1X. ditto .. 000.000 
r 0..12 0 O}| IC, charcow! 1D 6..1W 0 
| IX. dito .... 000.000 
Nol 3 2 6.. 3 3 0}! Tinplates, per 
No.2 334.000 sheets— Wales— 
No.3 2)’ 6.218 0 ove 17 6..110 0 
No.4 215 0.. 217 6 116 0..118 0 
M. 212 6..214 0 11 0..116 0 
Ww... | 2120.00 0 es 220.000 
Pig iu Wales—No.1..| 5 0 0.. 610 0 || Yellow Metal, per ib.....| 0 0 0.. 0 084 
Pig in Scotland— Zine, sheet, perton ..../28 0 0..9 0 0 
No.l eee 310 0..0 00 Sulphate in Glasgow .. [12 0 0..14 0 0 
No.3 38 6.000 
PRICES CURRENT OF TIMBER. 
1875. 1874. 1875. | 1874. 
Per Load. 2226\)26 246 Per Lond. 242,454) 24268 454 
Teak ..........++. 11 10 13 12 0 14 10]/ Canada, Spruce,lst..10 012 0/13 01310 
Quebec, red pine .. 310 610, 310 610 Do, 2nd 81010 0/1010 11 lo 
+ 40 610 40 610 Do. 3rd 81010 0|10}011 Ww 
+ 810 40, 4 © 5 || New Brunswic 0 910/10 oll oO 
7 0 8 0 8 O 9 O}| Archangel, yell 2 01610) 141017 0 
5 0 6 0 510 8 O|| Petersbu . 131015 0/13 w15 lo 
6 0 710 8 O|| Finland .......... 810 1810/10 101410 
0 6 0 7 O 8 Oj] Memel and Danwic® 6 06 0} 0 6 OO 
0 8 0 5 5& 8 O}| Gothenburg, yel. ..u 0 0 0] O GO OW 
eo 5 3830 6 0 White ...... ov° 00; 0008 
5 215 215 8 5j||Gefle, yellow ...... 00080 
45 4 0 4 5/|| Christiania, best ....13 9 14 0/13 01410 
215 310 38 5!/| Other Norway .... 9 © 1210/11 10 13 lu 
6 0 415 6 15)| Battens.allsorts.. .7 0 9 0] 910 1010 
60 410 60 . da.) od ad 
0610 40 610 a6 li 615 6 
000 00080 13 4 6 
0120 9012 0 26 O/12 614 0 
6070 8090 a £28) 28 £25 
St. Petersburg 8 0 9 0 10 O11 O 080 0/95 01000 
Deals, per ©. 12ft. by 3ft. 9in. Puncheon.... Of 0/23 09 a 
Quebec, Pine, Ist ..20 024 0 23 097 0 Baltic erown pipe 230 0 250 v | 280 0 300 © 
and . 13015 0 5 01710 Brack ...+..180 0 200 0 | 250 0 20 0 
Sed. + 9 O11 0;12lW14s 0 

















INTERNATIONAL EXHIBITION OF 1876, PHILADELPHIA.—We are 
requested to state that in consequence of arrangements recently 
communicated by the American authorities, whereby the time 
for foreign commissions to make definite application for amount 
of space required is extended, it will be possible for the British 
Executive to receive applications from intending exhibitors, 
addressed to 5, Craig's Court, Charing Cross, London, up to the 15th 
of May inclusive, 
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THE 80-TON CRANE AT WOOLWICH ARSENAL. 
No. IL 

“In our first paper upon this subject we gave a preliminary 
description of the works which are at present being carried 
on in the Royal Arsenal for the “pier extension” that is 
designed to support the 80-ton crane about to be erected 
for shipping heavy guns. Our object now is to illustrate 
various phases of the undertaking, by giving detailed 
drawings of anything striking or characteristic in the 
several parts, and briefly explaining the most interesting 
features of each. The engravings on page 309 show two 
lengths of the 7ft. screw pile upon which the centre or 
fulcrum of the crane is to rest, two lengths of a 3ft. 
pile, a number of which are being employed in the new 
pier, also the caps of each kind of pile. It will be observed 
that the flanges to join the lengths are internal in the 
pile and external in the smaller one. We cannot avoid 
the impression that external flanges in any case are a mis- 
take. It is doubtless a great convenience to facilitate 
diving operations, as internal flanges would contract the 
available space within the 3ft. piles to a very considerable 
extent, but the external rings will have a bad ap ce, 
we should fear, when the work is completed. They must 
necessarily be at different heights on account of the various 
depths to which the piles are screwed in; consequently, 
they will be dotted about at uncertain intervals. The 
internal flanges do not, of course, appear at all on the 
outer surface of the piles or columns. The helix or screw 
of each nature of pile is similarly designed, the surface of 
the thread being flat beneath, and resting flush upon the 
sand or gravel as it descends. Each pile is filled in with 
concrete, and a making-up length is bolted upon the top. 
This has a block of granite within it, fitting loosely, not 
exactly, and as this rests evenly upon the concrete it forms 
a steady support for the girders comprising the framework 
or “deck” of the pier. The 5ft. piles we have thought it 
unnecessary to engrave, as they are almost identical in 
design with the large pile, having internal flanges. The 
following are their dimensions : Width of th of helix 
from interior surface of pile, 1ft. 2}in.; thickness of walls 
of cylinders, 14in.; width of flanges, 44in.; depth of flanges, 
1jin.; number of brackets, 20; length of brackets, 11lin.; 
length of cylinders, 8ft. The cap or “ making-up length ” 
of the 3ft. pile has a simpler moulding around its summit 
and an internal flange fitting the block of granite which 
lies within, as shown. The caps of the 5ft. piles 
forming the causeway are differently constructed. They 
have a projecting rim beneath which fits exactly into the 
upper cylinder of the pile, so as to secure the cap upon the 
summit of the column. The cap rests upon the concrete 
within the column, but a slight space is left for ultimate 
subsidence, as will be seen by a reference to A in the 
engraving. The caps are hollaw and have three holes 
above communicating with the three spaces in the interior. 
Four bolts, each 4ft. long, pass down through the concrete, 
an iron plate to which they are attached being placed 
within the column 4ft. from the top. The continuous 
girders which form the causeway rest upon the tops of the 
caps, one on either side. The caps are octagonal in 
contour. 

The detail of arrangement for the foundations of the 
crane will be understood by a glance at the engraving. 
The 7ft pile has a summit length 2in. thick. This 
is stoutly ribbed at the top for the bed of the crane 
to rest on. Four of the ribs are enlarged, so as to give 
sufficient substance for the bolt-holes of the crane itself to 
pass through. The engraving shows a half-section through 
one of these enlarged ribs on the right side, and between 
them on the left side. Wrought iron girders connect each 
5ft. pile in the circle round, with the 7ft. pile in the centre. 
Tie-rods 1}in. in diameter are also attached between them, 
as in the drawing. At the top of each 5ft. pile, which is 
filled with concrete, there is to be a block of granite, upon 
which the girders forming the circle will rest. They—the 
girders—will be kept in place by toggles cast upon the 
external flanges on the summit length of the piles. The 
girders forming the circle are of wrought iron, with a 
double web, and are filled with Portland cement concrete to 
stiffen them. We should have mentioned that the summit 
length of the 7ft. pile will be left empty. This is for 
obvious purposes, as it will be necessary always to afford 
facilities for entrance, in order that the bolts may be 
screwed up should they become loosened in any way. The 
bolts studing the various girders have not been shown in 
the drawings, as there are so many of them, but their posi- 
tion can of course be readily understood. After the dis- 
tance to which the screwing or lowest length of the 7ft. 
pile is to be driyen has been decided on, a “making up 
length” will be cast to fit beneath the summit length. 

The casting of these large piles has been a somewhat 
tedious operation. Those lengths which have the helix or 
thread without them were cast around a core built up of 
brickwork with a coating of loam surrounding it, flues 
being left at intervals in the substance of the core for the 
escape of gas, which were filled with straw. The screws 
were moulded without a pattern in the interior of the 
moulding cylinder. As, however, the ordinary lengths of 
the larger piles would certainly have cracked owing to the 
contraction of the metal in cooling, had they been cast 
upon such a core as that just described, another, arrange- 
ment was devised for them. This was a core formed upon 
an iron framework, which could be removed at pleasure as 
the sides were made to collapse. Very shortly after the 
metal was run—in point of fact, directly it set—the entire 
core was lifted out of the interior, and the danger of 
cracking the walls of the cylinder was thereby obviated. 
We propose in our next article to deal with the crane itself. 








THE ALEXANDRA PALACE, 

THe Alexandra Palace at Muswell Hill was opened to the 
public on Saturday, the 1st instant. The weather was all that 
it should not be, but the fact did not prevent the assembling of 
probably 20,000 visitors. On the whole the arrangements were 
excellent, at least, within the building, but we can scarcely say so 
much of the accommodation provided by the Great Northern and 
North-London Railway Companies, By a short junction live 





from Muswell Hill station trains are run right into the Palace 
station, one of the most commodious structures of the kind in 
or near the metropolis. The railway companies ran enormous 
trains when they could, brt it is a matter of serious difficulty 
io throw a heavy temporary traffic such as that of 
Saturday on to an already crowded main line, and matters 
are not improved by. the circumstance that the main line 
has to be crussed by the branch line traffic. Great delay took 
place on Saturday; and as it is probable that on many occasions 
20,000 persons will collect at one time at the palace, it is expe- 
dient that the railway companies should devise some improved 
system of working the traffic. Of the palace itself it is not 
necessary to say much here. The main hall, a building 386ft. 
long by 184ft. wide, is certainly without any rival in the metro- 
polis. Its proportions are admirable, and the style of deco- 
ration affords evidence that the true principles of decorative art 
are at last beginning to be comprehended in England. The 
ironwork of the roof is by Messrs. Handyside, of Derby; Messrs. 
Lucas Bros. being the contractors for the whole structure, and 
Mr. Johnson the architect. At one end of the hall is an organ 
by Willis, a magnificent instrument of which we shall have 
more to say. The acoustic qualities of the hall are not perfect, 
but we cannot name any other structure of the same dimensions 
in which they are, on the whole, so excellent; certainly the 
Albert Hall is not so favourable to solo singers. It was impos- 
sible to visit the grounds because of the weather, and, as we 
have not seen them, we shall say nothing about them. We 
have already pretty fully described the palace in our impression 
for February 3rd, 1874. The opening ceremony was exceed- 
ingly simple, and was followed by an excellent concert. We 
have no doubt that the palace will amply supply a want long 
felt in the North of London; and we trust that the directors will 
endeavour to prevent its vulgarisation, and maintain the 
character of the building and park as places where the metro- 
politan public can find something to remind them that there are 
more elevated enjoyments to be had than those supplied by a 
music hall or a racecourse. 








THE PATENT BILL. 

Tue following are suggestions for amendments by a 
Committee of London Patent Agents :— 

The undersigned London patent agents, who have been engaged 
in procuring patents for inventions for a great number of years, 
have very carefully considered the bill for the amendment of the 
Patent Laws now before Parliament. They beg to suggest amend- 
ments, which appear to them to be poe to the successful 
working of the measure, should the bill become law. 

(1) If it be considered desirable to limit the number of exami- 
ners, the Lord Chancellor should have power to appoint such a 
number of assistants as the business of the office shall from time to 
time require, and it should also appear on the face of the bill that 
the examiners are to be provided with an adequate staff of clerks or 
assistants competent to conduct the actual searching of the records, 
It is essential that the number of examiners and assistant examiners 
should be sufficient for the purposes contemplated by the Act. 
There are at present no sufficient indexes, and the labour of pre- 
paring such indexes must for several years be very great. The 
efficiency of the examiners and assistant examiners can only be 
guaranteed by offering them a high rate of remuneration. Their 
duties, as specified by the bill, are of the most important character, 
it is therefore of the first consequence that the gentlemen employed 
should be of such eminence as to give every possible weight to 
their decisions. It is not possible that the examiners and assistant 
examiners contemplated by the bill can alone efficiently perform 
all the duties assigned to them; a strong staff of assistants is abso- 
lutely requisite. The examiners and their assistants should not 
be so overloaded with work as to preclude their giving to each case 
all the time necessary for its proper consideration. The conse- 
quence to be apprehended from the employment of inefficient 
officers, or of imposing excessive duties upon those officers, is the 
discredit of the system to be introduced by the bill, resulting 
probably in the speedy alte: ation of the measure by Parliament, or 
even in the abolition for a time of the Patent Laws. 

(2) The proposed appointment of referees is altogether objection- 
able, as tending to transfer to irresponsible persons the duties 
which ought to be performed by the regular and responsible staff 
of the Patent-office. The cost of an inquiry and report by 
referees, if such referees are men in any way qualified, would be 
excessive. As the bill provides for no mode of payment to the 
referees, it is presumed the cost would have to be borne by the 
applicants for patents. The referees would occupy a position 
somewhat analogous to that of scientific witnesses, and hence 
some idea may be formed of the great expense their employment 
would involve. It may also be urged that there would be great 
difficulty in obtaining referees so thoroughly unconnected with 
patents that their opinion would have the weight of judicial deci- 
sions. 

(3) The proposed limitation of patents to seven years is un- 
desirable. It is in most instances impossible for any examiner to 
judge what may be the value of an invention whilst it exists only 
in the shape of drawings and description. The imposition of the 
duty of £50 at the end of three years and £100 at the end of seven 
years has been found, in practice, to be an efficient mode of gettin 
rid of useless patents. Although the bill gives power to the Lord 
Chancellor to extend a seven years’ patent, the petition for that 
purpose must necessarily involve very considerable expense, whilst 
the uncertainty as to the length of the patent would seriously 
depreciate its value, and tend to prevent the employment of capital 
in the development of the new manufacture. 

(4) The undersigned find that it is almost the universal opinion 
of their clients that patents should not be absolutely refused, on 
the opinion of the examiners that the application is wanting in 
novelty. It is suggested that in such cases the applicant, notwith- 
standing the judgment of the examiners, should be entitled to his 
patent, which, however, would bear upon its face the examiner's 
opinion, as provided by Clause 13 of the present bill. 

(5) In cases where the patent is upon any ground refused, the 
specifications and drawings should be returned to the applicant 
without publication, so that he may be enabled either to perfect 
the invention, with a view to a renewed application, or to retain 
to himself the invention without a patent. The publication of the 
documents in cases where the patents are refused would also pre- 
vent the applicants from thereafter obtaining patents in other 
countries. 

(6) As the payment of the third and seventh year's duties have 
been, and no doubt will in future be, occasionally omitted through 
misfortune, accident, or inadvertence, it is desirable that the Lord 
Chancellor should have power, on petition, to grant an extension 
of time for their payment. The principle of this proposition has 
been affirmed by the ing, in numerous cases, of private Acts of 
Parliament for fives? any atentees to pay these duties after the 
lapse of their patents by the nonpayment, and for the confirmation 
of such patents. Upon the same ground it is desirable to give the 
Lord Chancellor power, in cases where the duties have been paid 
but the payments have not been registered in the Patent-oftice, to 
direct that subsequent registration of the payment shall be 
effectual. 

Cuas. D. ABEL. 
WILLIAM BROOKES. 
WILLIAM CARPMAEL. 
Ar. CARPMAEL. 
MICHAEL HENRY. 
JOHN Imray. 


J. Henry JOHNSON, 
H. H. Murpocu, 
W. E. Nrewron. 

A. O. NEwrTon. 
WILLIAM SPENCE. 
W. Lioyp WISE. 





THE IRON AND STEEL INSTITUTE. 


THE annual mee of this Institute commenced on Wednesday, 
the 5th May inst., at 1 am., in the large meeting room of the 
Institution of Civil Engineers, Great George-street, Westminster. 
The attendance was more than usually good, the room being nearly 
full, rua not crowded. The outgoing president, Mr. Isaac 
Lowthian ll, took the chair, and the report of council for the 
ending December, 1874, was read by the secretary, Mr. Jno. 

ones. 

The report runs as follows :— 

_“* The council have much F ppv in being able to state in their 
Sixth Annual Report that the progress of the Institute, during the 
year ending December 31st, has continued to be very satisfactory. 
At the date of the last annual ting the ber of bers 
was 644; since that time 126 new members have been elected, 
and after deducting losses by deaths and resignations, the 
number on the books at the present time is 748. The voti list for 
this meeting contains the names of 84 gentlemen, andif all these are 

lected, the ber of bers will thus be brought up to 832. 
At the meeting at Barrow, the following bye-law relative to the 
election of new members was adopted :—“ That gentlemen whose 
‘oe ree forms are passed by the council after the voting lists have 

en issued, be allowed to attend the subsequent general meeting, 
but if afterwards duly elected members, it is understood that their 
subscription becomes payable in respect of the year in which the 
said meeting is held.” In accordance with this memorandum, the 
membership of twenty-nine gentlemen was given, all of whom 
were elected during the meeting ; we omit the names here, however. 
The progress of the Institute is shown by the following comparative 
statement :—The total ber of bersat D ber 31st, 1869, 
was 292; December 31st, 1870, 347, increase 55; December 31st, 
1871, 424, increase 77; December 31st, 1872, 522, increase 
98; December 31st, 1873, 644, increase 122; December 31st, 
1874, 748, increase 104; or including 29 above named, 777, in- 
crease, 133. The distribution of members is shown from the following 
statement: North of England, 164 ; Scotland, 77 ; West Coast, 65 ; 
South and West Yorkshire, Derby, Lincoln, and Nottingham, 71 ; 
Staffordshire and Shropshire, 93 ; Lancashire, Cheshire, and North 
Wales, 71; South Wales and Monmouthshire, 58; London, 82; 
other districts, 22; America, 15; Continent of Europe, 30. The 
accounts for the past year show that at the commencement 
of 1874 there was a balance in the hands of the treasurer 
of £88 16s. 5d., but there were at that time balances due to him 
upon several special funds that had been raised in previous 

ears. The council considered it desirable to clear off all those 
alances out of the general funds, and this has accordingly 
mn done. The receipts, including balances brought forward 
from last year, have been £2127 19s. %d., and the expenditure 
£1885 6s. 6d., leaving a balance in the treasurer's hands of 
£242 13s. 3d. The council have gone over a list of arrears of subscrip- 
tions up to the end of December, and having struck off the names of 
defaulters, returned the amount of £54 12s. as due at the end of 
1874. The stock of journals and transactions represents £262 2s, 
During the year 1874 two meetings have been held, and the follow- 
ing papers have been read and discussed :—‘*On the Shaping and 
Finishing of Iron and other Metals by Solid Emery Wheels, and the 
Machinery specially designed for that purpose,” by Mr. A. Pye 
Smith, A.L.C.E., of London; ‘‘On the Manvfacture and Use of 
Spiegeleisen,” by Mr. G. J. Snelus, of Workington; “‘On the 
Absorption of Hydrogen by Grey Pig Iron, also on the probable 
absorption of Zinc, Cobalt, Cadmium, Bismuth, and Magnesium 
by Grey Pig Iron heated in vacuo in Vapours of the same,” by 
Mr. J. Parry, of Ebbw Vale; ‘‘On the Condition in which 
Silicon exists in Pig Iron,” by Mr. E. Handfield Morton, of 
Newport, Mon. ; “‘ The Iron Ores of Lake Champlain, United 
States of America,” by Mr. G. W. Maynard, of New York. 
‘** Berryman’s Feed Water Heater,” by Mr. Robert Berryman, of 
London ; ‘* The Pernot Rotary Furnace for the Puddling of fron 
and the Manufacture of Cast Steel,” by Mr. Jules Petin, Rive-de- 
Gier,” France; ‘“‘On the Distribution of Spathic Iron Ore,” by 
Mr. Charles Smith, of Barrow-in-Furness ; ‘‘ On Power Couplings 
for Rolling Mills and other Machinery,” by Messrs. Varley and 
Furness, of London; “‘On the Geology of the North Lancashire 
and Cumberland Iron Ore Districts,” by Mr. Philip Wurzburger, 
of Dalton-in-Furness; ‘‘On the Rampside Boring, near Bar- 
row,” by Mr. :Alexandor Brogdeu, M.P., Ulvergton ;_ “* The 
Iron Ores of Sweden,” by Mr. Charles Smith, of Barrow- 
in-Furness; ‘‘Ironstone Mining in Cleveland,” by Mr. A. L. 
Stevenson, of Durham; ‘“‘A New Form of Wagon-Drop for 
Blast Furnaces,” by Mr. Thomas Wrightson, of Stockton ; 
**On Valves suitable for Working Hydraulic Machinery,” by Mr. 
R. Liithy, of Bolton; ‘‘ American Rolling Mills,” by Mr. A. L. 
Holley, of New York, ‘‘ Setting Bessemer Converter Bottoms,” by 
Mr. A. L. Holley, of New York ; ‘‘ Description of the latest Im- 
=e in Appliances for the Manufacture of Bessemer Steel,” 
ny Mr. B. Walker, of Leeds ; ‘‘ On Crampton’s Revolving Furnace, 
and its Products,” by Mr. T. R. Crampton, of London. 

‘The retiring vice-presidents and members of the council are :— 
Vice-presidents—Robert Heath, M.P., F. W. Kitson, William 
Menelaus. 

“* Members of the council :—R. Fothergill, T. E. Horton, W. 
Whitwell, James Hunter, and John Jones; but no other gentle- 
men have been nominated. The council propose that Mr. R. 
Fothergill, M.P., shall be elected to fill the vacancy in the list of 
vice-presidents, caused by Mr. Menelaus becoming president. In 
accordance with the rules, the following gentlemen have been 
elected by the council to fill vacancies caused through non-attend- 
ance :—Daniel Adamson, Manchester ; David Forbes, London ; and 
Lb. Samuelson, M.P., Banbury. 

‘The council having received a cordial invitation from the iron 
trade of Barrow and the district to hold the summer meeting at 
Barrow, accepted the same, and the meeting held in that locality 
in September was in every respect most successful, and was more 
numerously attended than any previous gathering of a previous cha- 
racter. The council desire to express their best thanks to the trade 
of Barrow and of the west coast generally for the cordial and 
hospitable reception that was given to the Institute on that occa- 
sion. The council have received an invitation from the members 
in and around Manchester, to hold the next provincial meeting in 
that part of the country. This invitation has been accepted, and 
it is proposed that the meeting shall take place early in September. 
Whilst accepting this invitation, however, the council, having due 
regard to the altered position of the Institute and to the great 
number of members belonging to it, felt called upon to restrict the 
official entertainment that had been so lavishly shown on the 
occasions of previous provincial meetings; but the council, in 
adopting this resolution, wish to express at the same time their full 
appreciation of the kindness which has led to the members havin, 
been so hospitably received at all the summer meetings. They fee 
quite sure that the arrangements about to be made in Manchester 
will be of the most complete and satisfactory character. 

** It will be in the recollection of bers that the Institute re- 
ceived last year a very courteous and pressing invitation from the 
iron and mining industries of the United States to visit their 
respective establishments. Circumstances rendered it impossible 
for the council to r 1 the acceptance at that time of this 
offer from the American trade; but it happened that the presi- 
dent of the Institute, Mr. Bell, was himself able to pay 4 visit 
to that most interesting country. Although his journey was 
one undertaken in a strictly private capacity, the iron- 
masters and coalowners of the United States were leased 
to regard him as the representative of the Iron and Stee Insti- 
tute, and in consequence accorded him a reception in every way 
worthy of the high position it occupies. Next year it is proposed 
to hold an International Exhibition in Philadelphia, and in all 
quarters a hope was expressed that the Iron and Steel Insti- 
tute should properly represented upon that occasion. 
Acting upon the authority vested in them at the last general 
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meeting, the council have elected the followi: gentlemen 
as honorary members:—Professor Peter Tunner, Leoben, Austria; 
Professor RK. Akermann, Sweden; Professor Griiner; Dr. Percy, 
London; Mr. Peter Cooper, New York; Mr. H. Schneider, Creusot ; 
Mr, F, Krupp, Essen. The total number of honorary members, 
including the King of the Belgians, who was elected last year, is now 
eight. The council have awarded the Bessemer medal for 1875 
to Dr. Siemens, F.R.S., &c., in recognition of the valuable ser- 
vices he has rendered to the iron and steel trades by his important 
inventions and investigations. The council are glad to state that 
the Institute continues upon the most friendly relations with all 
kindred societies. The foreign secretary reports that information 
upon all matters connected with the foreign iron and steel trades 
is most liberally forwarded to him by the most eminent metal- 
lurgists and ironmasters in all parts of the world. They trust that 
the high position now attained by the Institute will encourage the 
members to aid the council in developing the usefulness of the 
society to the greatest possible extent.” 

To those of our readers not intimately connected with the 
metallurgy or manufacture of iron, it may be as well to state of 
the honorary members that Professor Tunner has long been recog- 
nised as amongst the first metallurgic iron and steel authorities of 
Austria, and that Professor Akermann holds a like position for the 
classic land of ancient iron making, Scandinavia, M. Griiner, 
Professor of Metallurgy at the School of Mines, Paris, has not 
only published during a long series of years many highly valuable 
memoirs of the metallurgy of iron and steel, but has contributed 
many valuable researches in many other branches of metallurgy. Mr. 
Cooper is neither professor, ironmaster, nor the author of scientific 
researches, but as founder of the New York Institute, one of the 
most important institutions for technical instruction in America, 
or probably in any part of the world, may be viewed as quite 
deserving of the honour bestowed upon him. M. Schneider is 
the chief proprietor of the great iron works at Creusot, in France, 
originally founded many years ao by Messrs. Wilkinson and A. 
Manby. And of Mr. Krupp it is scarcely necessary to say that 
he is the founder, and still the active manager, of the vast steel 
works at Essen, in Westphalia, with whose products nearly all the 
world is acquainted. 

The report of council having been read, and its reception moved, 
seconded, and carried, the outgoing president, Mr. Lowthian Bell, 
made some remarks upon those passages of the report which related 
to the forthcoming exhibition at Philadelphia, U.S., and then 
proceeded to present the. Bessemer medal of this year, awarded by 
the council to Dr, Carl W. Siemens, F.R.S., for his many important 
contributions to the science, and important practical results 
achieved by him in the metallurgy of iron and steel. Mr. Siemens 
having accepted the medal from the hands of the president, 
expressed his thanks to him, the council, and the Institute at large, 
in a few sensible and well expressed sentences. Mr. Lowthian Bell 
then vacated the chair, and placed in it Mr. W. Menelaus of 
Dowlais, South Wales, as the president chosen as his successor by 
the council. The new president then proceeded to read his 
inaugural address, of which the following are extracts. We regret 
that space heme apr us to slightly abridge this important document, 
every paragraph of which is replete with important information. 
After returning thanks the president proceeded :— 

** My first duty is to thank you for the very high honour which 
you have conferred upon me in electing me,to fill jthe office of 
President of the Iron and Steel Institute. As an iron maker my 
mission has been to bring into profitable use the valuable inventions 
of Bessemer, Siemens, and others, and to apply the scientific 
research of men like Mr, Bell to the improvement of old and new 
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**S® much has been said, and well said, by my predecessors about 
the history, the position and the prospects of English iron making, 
that I propose on this occasion to confine my remarks mostly to 
the manufacture of wrought iron and steel, and the application of 
the latter to constructive purposes. For the conversion of pig into 
wrought iron, the rotary puddling machine, in one or other of 
its forms, has occupied the attention of iron makers for many years, 
and various attempts have been made from time to time to perfect 
the machine, When, under the auspices of this Institute, the 
Danks machine was introduced into this country, success seemed 
certain; several machines were erected, mostly at and near 
Middlesbrough, but they seemed to have failed, chiefly from 
defects in mechanical construction. These defects have, Iam told, 
been rectifiell, and several important improvements have been made 
in the construction and mode of working the machines. To Messrs. 
Hopkins, Gilkes, and Co,, is duethe credit of having first introduced 
and practically tested these machines in England, The Erimus 
Company followed, and erected extensive works, in which the 
Danks machines alone are used. Certain difficulties were met with, 
and no doubt, for a time, some disappointment was felt ; how these 
difficulties were met and overcome is fully explained in an 
interesting communication from Mr, John A, Jones, which I will 
read, 

“‘A year ago the writer stated in London, what were at that 
time considered to be the chief drawbacks to the success of 
rotary puddling. They were stated to be the education of the 
men and the removal of prejudice from amongst them; the difficulty 
with the fettling of the furnace, and the mechanical weakness of 
the Danks machine. It was quite evident that unless the company 
could procure a certain quantity of iron from each machine ina 
given time and in a regular manner, rotary puddling could not 
favourably compete with hand puddling, so far as the cost of 
puddled iron was concerned, The obstacles were in chief as stated 
above, and to the removal of these the company devoted their 
attention, The education of the men, which includes the change 
from a positive state of indifference to that of active assistance, 
has given more trouble and anxiety than was anticipated; and to 
this day we have not received that active co-operation from the men 
which is necessary to the complete success of rotary puddling. 
At the same time much progress has been made in that direction, 
and it is earnestly booed that in a short period we shall receive that 
assistance which will enable us to do better than has hitherto been 
done. The fettling of the furnace, and the materials used for the 
same, are no longer questions of difficulty, and in this respect 
we have no drawback, We line the furnace after each heat with 
best tap, pottery mine, purple ore, and Spanish ore; suitable 
proportions are mixed ina grinding mill, and then used in the 
furnaces, Fettling can be procured suitable to any district where 
the difference in the quality of the pig iron mostly necessitates a 
variation in the fettling ingredients. With regard to the mecha- 
nical imperfections of the Danks machines, they have been of a 
serious character. The repairs have been very costly, and the loss 
of output, by reason of frequent stoppage, has affected the cost of 
production most unfavourably. It became apparent that unless 
the mechanical construction of the furnace was such as to insure 
regularity of work, it was hopeless to expect satisfactory results ; 
and the attention of the directors was devoted to this necessity, It 
was at last agreed that new furnaces of a different construction 
should be adopted, and to that end one was erected asan experimental 
furnace, This furnace has been at work for nearlytwo months. It isa 
double-cased wrought iron furnace, hooped with steel, and is water- 
jacketed, There is a constant flow of water to and from the water 
space, and the water at the outlet pipe is kept at from 80 deg. to 
100 deg. Fah.—in fact, perfectly cool. This double-cased furnace 
has maintained its suuhaatedl esraveny, which it is almost im- 
possible that a single-cased furnace can do, owing to the effects of 
expansion and contraction, The firing of the new furnace is done in 
the usual manner. It will not be necessary for me to describe in 
detail the improvements of ‘his machine ; let it suffice that it has 
been fee th and constructed, after all the weak points of its fore- 
runner have been carefully considered. Thedirectors are so satisfied 
with the work done by this machine that they have ordered five more, 
and six sets of new engines to drive on In designing the 
engines the same amount of care has been taken. ey are over- 
head double-cylindered engines ; the wearing parts have been care- 





fully designed, and nothing in strength or in the detail is left 
unprovided for, so as to assure continuous and satisfactory 
working. 

“In anesteaing puddled bars at the Erimus Ironworks, the 
pig iron is first melted and refined in one of Thomas’ cupolas, The 
refining is done during the smelting process, and is accomplished 
by simply mixing scrap iron and ore in the charges. The percep- 
tible effect it has upon the iron is that where the charge is 
exclusively of No. 4 forge grey pig, the fracture becomes that of 
white or refined iron. The chemical effect is that a po:tion of the 
silicon and phosphorus is removed, and it is to this end that the 
refining is done, so that there will be as little action as sible 
upon the lining of the furnace. The effect of using refined iron is 
very marked, We do not perceive any melting out of fettling per se ; 
but what is used is reduced, and thus adds to the yield. ain, 
the refining of the iron does not necessitate the fettling of the 
furnace so often, whereby much economy is effected in the 
fettling used, and in the time which is devoted to puddling.” 
We charge entirely with melted and refined iron, and the weight 
of our present charge is 14 cwt., which, when the new furnaces 
are erected, will be increased to a ton. The Cleveland forge iron, 
which is almost exclusively made from a foundry burden, is very 
silicious. It holds from 2 to 3 per cent. of silicon. It is obvious 
therefore, what an evil effect this pig has upon the fettling ; ana 
a portion of this is removed, as is stated, by refining. In Cleveland 
scarcely any grey forge is made from a forge burden, but it is 
yee | from an attempt at foundry iron, and the finished iron- 
maker suffers severely from this. No heat takes more than ~* 
five minutes to puddle. The heat is removed in a single ball, 
and squeezed or shaped into a piece about 4ft. long by 1bin. dia- 
meter. It is then cut up at the same heat, and taken to reheating 
furnaces, where it is reheated, hammered, and rolled into bars. The 
Erimus Company are now making angles, bulbs, bars, and tees, with 
no other iron than Cleveland. Three relays of men are employed 
at the machines, and work eight hour shifts. It is expected that 
each furnace will work six heats in-the eight hours, and this is 
regularly done unless some breakdown or accident interferes ; and 
with the old machines those breakdowns are unfortunately only too 
frequent. At the present time the company are working six 
furnaces, and they average nearly 300 tons per week of puddled 
bar, thus giving an output of 50 tons per furnace per week. The 
present consumption of coal is for actual puddling 94 cwt. to the 
ton of bars. Of fettling (half bought and half from first heating 
or mill furnaces) 9 cwt. to the ton of bars. The yield of bar from 
pig is 20 cwt. of pig to 20 cwt. of bars, The whole quantity of 
coal used to the ton of bars, including re-heating, is under 20 cwt. 
The price we pay the puddlers is at_ present 3s. 2;4,d. per ton long 
weight, they paying their own underhands. The whole wages of 
every kind, including cupola-refining and re-heating, is under 20s, 
per ton of bars. The question now arises, Are we satisfied with a 
production of 300 tons per week from six furnaces ; and is there 
any prospect of increasing that quantity? The answer is—We are 
not satisfied; and there is every prospect of the quantity being 
increased to 500 tons per week from six furnaces, To this end 
new machines and engines are ordered, capable of taking one ton 
charges; and the tools are being remodelled to handle the heavier 
charges. The experiment of working a ton charge has frequently 
been made, and the time required for puddling never exceeds forty 
minutes. The number of heats will be the same as at present— 
viz., six in eight hours; and it is 7 by the increase of the 
weight of the charge that the quantity will be raised from 300 to 
500 tons. The actual puddling of the six heats will take up four 
hours, leaving the other four hours for fettling, repairing, cleaning 
grate-bars, Xc. We find that il takes the same coal to puddle a ton 
as to puddle 14 cwt., and as the time consumed in charging, 
drawing, fettling, and squeezing, will be the same as at present, it 
is obvious that the increase of the charge to a ton is the proper 
course. We have no doubt that we shall be able to bring the con- 
sumption of coal for puddling down to 7 cwt: to the ton of bars ; 
and the whole of the coal consumed in the puddling department to 
15 ewt., and we anticipate that the wages will not exceed 15s. on 
the ton of bars, which will include all labour charges in the pud- 
dling department. The new furnace at the Erimus Works, when 
worked experimentally, gives results much better than are stated 
here. The foregoing figures give the average results of our working 
in a regular manner, 

J. A. JONES, 


** (Signed) 
Managing Director, 
The Erimus Iron Company, Limited.” 


Tue Erimus IRonworks. 
Make at Forge, four weeks ending March 27th, 1875. 
Tons. ewt. qr. Ib. 

Week ending 6th of March ; number of furnaces, 5 93 9 15 
Week ending 13th of March ; number of furnaces, 6 .. 
Week ending 20th of March ; number of furnaces, 6 .. 
Week ending 27th of March ; number of furnaces, 6 .. 


282 7 1 
298 0 3 
275 5 21 


sou 


1048 16 0 0 
In thirty-six working days of twelve hours. 


Coals consumed for Puddling alone, four weeks ending March 2th. 
Tons. ewt qr. lb. 


Week ending 6th March.. 9250 0 
a a ate Ae ie eS 11610 0 0 
a EY cis ie! 9s a. wa. ov ae 141 1 2 0 
” De gy tt te a ee we, te ot te Oe OS 


Coal to a ton of bars on puddling alone .. «+ +. es ss 
Certified to be correct, and taken from our pay books. 
Joun A. Toop, Pay Clerk. 

J. A. Jones. 


The members of this Institute have taken such a deep interest 
in the Danks method of puddling, that I believe you will all be 
pleased to know the precise position in which it now stands, and we 
ought to be very much obliged to Mr. Jones for the very explicit 
statements which you have just heard. Mr. Heath, with his usual 
enterprise, was one of the first to take up in earnest the Danks 
system of puddling. Mr. Heath informs me that he has had six 
Danks furnaces at work for some time, and has four additional 
furnaces ready for work. He is rolling from Danks blooms, in the 
ordinary forge rolls, 16in. bars, 24ft. long. Mr. Heath states that 
he is making these bars more cheaply than by the old puddling 
srocess, to say nothing of the saving in waste in cutting up long 

ars as compared with bans one-fourth the length. Mr. Crampton, 
who has made a long series of experiments on mechanical puddling, 
having been at work on the subject over five years, has produced 
some very excellent results.as to quality of metal ; and he assures 
me that his experimental machine at Woolwich is working very 
economically, and that it will bear the test of continuous work ; to 
use his own language, ‘‘ The furnace is fitted to stand the rough 
usage to which such a machine must be subjected in ordinary iron 
works, and it involves a minimum of expense for wear and tear, 
and for general repairs.” 

Sir John Alleyne has also worked at this problem of 
mechanical puddling. He is experimenting with the Siemens 
rotator and also with a modification of Maudslay’s machine. Mr. 
Reynold Alleyne thus describes the latter machine as modified by 
his father: ‘*‘ We are now working my father’s machine with Sie- 
mens’ gas furnace, and also heated by direct combustion in the 
ordinary way. The machine consists of a pan, which rotates on a 
vertical axis, and the puddler, which is fixed overhead, and which 
works the rabble to and fro at right — to the front of the 
furnace. When the heat is y to ball up, the Fo is 
stopped, but the pan continues to revolve. The work of balling is 
done at the door, and it is never necessary to reach across the 
furnace. In the gs furnace we ee five heats of 6 cwt. per 
shift. The waste is 2} to 3 per cent. e waste in the direct com- 
bustion furnace, with the same charges, is 10 per cent.; showing 
the advantage of using gas in place of solid fuel. The two furnaces 





are worked by one puddler each, and a boy to look after the 





machinery of both furnaces. Sir John himself expresses an 


opinion in favour of the pan, or ‘‘ soup plate,” as he calls it, heated 
by Siemens’ gas furnace.” At our annual general meeting in May 
of last year, the Pernot furnace was described. This furnace is 
the revolving pan with the axis inclined, as invented by Maudslay ; 
but M. Pernot has made an a improvement on Maudslay’s 
furnace, He has mounted the revolving pan on a carriage on 
wheels, and it can be withdrawn from the puddling chamber for 
airs. Mr. Snelus, who has just returned from a tour through 
the French works, informs me that he saw three Pernot’s puddling 
furnaces at work at Messrs. Petin Gaudet’s works. They were 
working one ton charges of iron, mostly white, and each charge 
produced 18 cwt. of puddled bars. e fuel was slack coal, of 
which they use 14 cwt. to the ton of puddled bars. The fans are 
fettled with Mokta iron ore, about 24 cwt. being used tothe ton of 
iron made. Each furnace fe about 4 tons of puddled bars 
in twelve hours. Two puddlers at each furnace ball up the iron. 
Mr. Snelus adds that the furnaces have been at work some time, 
and that they seemed in fair working condition. In the manufac- 
ture of steel, we are making in England, by the Bessemer process 
alone, ten thousand tons ed week, and the production is rapidly 
increasing. Various mechanical improvements have been made, 
which enable us to turn out larger quantities. In some cases as 
much as one thousand tons per week has been made from a pair of 
converters, When Mr. Bessemer first designed his steel making 
plant, his idea was to run the iron direct from the blast furnace 
into the converters. His first apparatus, on a large scale, was 
erected at Dowlais, where it was put down in front of a blast 
furnace, and the iron was run di from the furnace. The 
experiment, for reasons quite independent of the mode of 
c ing the converter, was not successful; nevertheless, we 
in Englend have ever since been content, for no sound 
reasons, 1 think, to melt down the pig iron at considerable cost, 
instead of running it straight from the furnace. In most cases in 
France, and in some other countries, the iron is run direct from 
the furnaces; and I see no reason why in England we should 
not revert to Mr. Bessemer’s original plan, und so save all the cost 
and waste of melting. Of course, it will require careful manage- 
ment at the blast furnaces; but with our pure fuel, excellent ores, 
and with a plentiful supply of pure foreign ores as a mixture, I see 
no difficulty in carrying out this economy in the production of 
Bessemer metal. Mr, Bessemer informs me that, oolier his advice, 
in one of our leading steel works they are about to run the iron 
direct from the furnace ; to use his own language, ‘‘They will use 
my process of furthur carburising 20 tons of metal at a time in a 
hot vessel, mounted on wheels and running on rails to the con- 
verters ; the metal will keep hot for several hours in this vessel. 
Less carburetted metal may be made in the blast furnace, and the 
necessary quantity of carbon added at almost no cost.” Another 
member of our Institute, Dr. Siemens, has worked out, in a dif- 
ferent way, the same problem, with much success, The idea of 
producing steel by melting together cast and wrought iron, or cast 
iron and ores, in suitable proportions, is, of course, old, but it was 
not until Mr, Siemens da his scientific and practical know- 
ledge—and a no less wonderful amount of perseverance—to bear 
on the subject, that the mode of making steel, known as the 
‘* Siemens-Martin process,” was perfected. The most important 
1 t in the ful accomplishment of the Siemens-Martin 
process is unquestionably the ‘‘ Siemens, or regenerative, gas fur- 
nace,” By its means, any degree of heat, even to the fusing point 
of the most refractory materials, can be obtained li 
and without resorting to air-blast or cutting draughts, and 
these conditions are indispensable where we have to deal with 
a bath of mild steel, exposed to the surface action of the 
flame. An adequate idea of the elevated temperature obtain- 
able in these furnaces may be formed by considering that near 
the end of each operation the furnace contains from five to six 
tons of almost chemically pure iron in a state of perfect 
fluidity, beneath a covering of slag, several inches thick. Mr. 
Siemens estimates this temperature at 2200 Cent. Mr. Siemens 
states that he is now erecting furnaces of 10 tons capacity, which 
will be capable of producing 20 tons of steel in twenty-four 
hours if pig and ore be used, and 30 tons if pig and scrap 
be employed. The steel made by the Siemens-Martin process 
is used for all the purposes to which soft steel is commonly 
applied. It is used in England for casting screw propellers, and for 
various other high-elass steel castings. At Creusot a mild steel is 
produced by this process containing only 10 per cent. of carbon, 
which is used for piston rods, and other parts of engines, for 
boiler-plates, and, more recently, for shipbuilding. As we know, 
Mr. Siemens has for some years been engaged on a method for 
producing malleable metal direct from the ore. The process con- 
sists in treating ore with reducing materials in a rotary furnace, 
under the influence of a reducing atmosphere, panied by the 
intense heat produced by his regenerative gas furnace. His object 
is to produce either bar iron or metal for the bath furnace direct 
from the ore in one operation, and ata greatly reduced expenditure 
of fuel; but, although this method has, as I understand, succeeded 
experimentally, proof is as yet wanting of its practical success on 
a large scale. M. Pernot has applied Maudslay’s revolving pan, 
not only for puddling, but also for making Siemens-Martin steel. 
The furnaces produce over ten tons of steel per shift of twelve 
hours. The waste is said to be 7 per cent., and the consumption 
of fuel 7 cwt. to the ton of ingots made. The cost of labour is stated 
to be 4f. perton. This furnace is worthy of the attention of English 
steel makers, and is, I think, destined to play an important part in 
the manufacture of Siemens-Martin steel. I have said that Mr. 
Bessemer has given us what may be fairly called a new metal, and 
a wonderful metal it is; and that, by an entirely different pro- 
cess, Mr. Siemens has enabled us to produce the same metal 
also at a moderate cost, and with all the excellent quali- 
ties of Bessemer metal. For a considerable period I have been 
engaged in making Bessemer and Siemens-Martin soft 
steel, and I claim to know something of the excellences of both. 
Speaking as a manufacturer, I am of opinion that, with our pre- 
sent knowledge, in no other form can iron or steel be produced 
at the same cost, and of a quality equal to that of the steel made 
by the Bessemer and Siemens processes. Having a high opinion 
of the value of the material for constructive purposes, and seeing 
with how much success it has been applied on our leading rail- 
ways, and how it has almost completely superseded the old forms 
of wrought iron, where it has been introduced with skill and a full 
Seouteiee of its properties, I wonder, and wonder much, that 
many of our leading engineers and shipbuilders have ignored this 
material as if it did not exist ; and this in the face of the fact that 
for years this metal has been used for purposes where only material 
of the highest quality is admissible, and that it has given, 
and is giving, so much satisfaction that those men speak of 
it the most favourably who have used it the most largely. 
So many distinguished mechanical engineers have used Bessemer 
steel, thatin speaking of their varied experience, I hardly know 
where to begin. Sir Joseph Whitworth is making from the Bes- 
semer converter some of the finest material known, By his pro- 
cess of compressing the steel while it is in a liquid condition, he 
produces a quality far superior to anything which can be made by 
the ordinary methods of treatment. Sir Joseph writes, ‘‘ During the 
last twelve months we have been working night and day, princi- 
pally on guns, — for hydraulic purposes, cylinder linings, 
torpedoes, &c. ; the melting has been by the Bessemer and crucible 
processes, and we are just about to use the Siemens-Martin 
process also, The state of my health has prevented us from 
commencing new works, but we hope to do so before long.” 
This material is as yet too expensive for use in ordinary 
work, but Sir Joseph has shown that out of the Bessemer 
converter can be produced, as I have said, some of the finest 
material known. r. Ramsbottom, when at Crewe, began to use 
Bessemer steel in the construction of locomotives, and for other 


, and his able successor, Mr. Webb, has greatly distin- 
guished himself by his care in the manufacture of Bessemer and 
mens steel, and by 
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metal to almost every purpose, and particularly in cases where 
material of the very hi; Fest quality is indispensable. No man, I 
think, has done more than Mr. Webb to improve the quality of 
mild steel, or so much to extend its general use. Mr. Sharp, of 
Bolton, was one of the first to produce excellent boiler and ship 
plates of steel, and to make boilers of steel plates. Mr. Sharp 
tells me that they have made between nine and ten thousand tons 
of steel plates at Bolton, three-fourths of which have been used 
in the construction of boilers. He says that steel plates, with a 
tensile strength of from 30 to 34 tons, are easily and safely worked 
by experienced men, They have had steel boilers at work for nine 
years, and they have given perfect satisfaction, and the repairs are 
light tothose pat we withiron boilers. Mr. Adamson,whose talent 
as a mechanical engineer is well-known to us all, informs me that in 
his steam engines, when the choice of materials is left with him, 
all the principal parts are made of Bessemer steel, and that the 
results — been most satisfactory. Mr. Adamson states that he 
has used various kinds of steel in boiler work, but since the intro- 
duction of Bessemer steel plates he has used no other; of this 
material he has made between six and seven hundred boilers, 
mostly for high pressures. He is now making a number of steel shell 
and fire-box boilers, of 7ft. diameter,'to work 80 Ib. and 100 Ib. pres- 
sure per squareinch, Mr. Adamson hasused mostly steel plates of 
Barrow make. He says that they are very uniform in quality, and 
from all causes he has not had to return or set aside more than 
one plate in a thousand. He describes his method of working 
steel plates as follows :—‘‘ A piece is cut off every plate and tested 
before the plates are accepted ; the edges of the plates, when used 
for boilers, are all planed, the rivet holes are drilled through both 
plates together, after the plates are bent and in place; in every 
case double or chain-riveting is adopted.” He goes on to say: 
‘In the application of steel plates for fire-boxes, I have experi- 
enced the most satisfactory results; there is no blistering, and the 
plates show great endurance. When boilers have been allowed to 
run short of water, the plates have bulged or collapsed, but they 
were never fractured.” In this respect, he thinks that steel 
lates are superior to any iron ever made. Mr. Adamson, 
like Mr. Sharp, advocates the use of steel of compara- 
tively low tensile strength, from 30 to 32 tons per square inch. 
Steel of 38 to 40 tons to the inch was found quite unsuitable for 
boiler work ; it was wanting in ductility, ~ the use of sucha 
material was quickly abandoned. A great deal has been said and 
written about the want of uniformity in Bessemer steel, but what 
could be more satisfactory than Mr, Adamson’s experience on this 
head? Messrs. Galloway, of Manchester, who have a large expe- 
rience in boiler making, and who are noted for the excellence of 
their work, inform me that when they commenced using Bessemer 
steel plates, about 1861, the results were not satisfactory, the 
plates being too hard, but that of late they have used steel plates 
extensively, jand that the conclusion they have come to is that 
when the annealing is carefully performed the plates are perfectly 
trustworthy ; in fact, in the testing of boilers they now find quite 
as little trouble with steel plates as with iron ones, if not less, They 
state further that careful annealing has a most beneficial effect ; and 
they refer to some experiments made for the Manchester Boiler 
Insurance Company by Mr. Kircaldy on the strength of riveted 
joints, which conclusively proved that even in the case of wrought 
iron plates, which are punched, it is advisable to anneal them. 
With respect to the employment of steel for bridge work, Mr. 
Maynard, of the Crumlin Viaduct Works, writes :—‘* With regard 
to the question of employing steel for railway bridges in this 
country, I may at once say that, rmeg | speaking, steel is 
excluded from use by the somewhat arbitrary limitation laid down 
by the Board of Trade—to 5 tons strain per square inch when used 
in tension, and 4 tons per square inck in compression—no higher 
strain being allowed whatever may be the quality of the material, 
and even if steel is used in place of iron. When a girder bridge 
is required of a trifle over 400ft. span for a railway it is 
found that the weight of the iron, &c., necessary for its construc- 
tion is alone sufficient, without the rolling load of a train, 
to strain the iron in the most important parts of the structure 
to very nearly, if not fully, the limit laid down by the Board 
of Trade—therefore, we make but little ~— in large span 
bridges in this country. Steel has been employed very successfully 
in some bridges of large span which I have seen in Holland, and 
elsewhere, whilst in England we adhere to the old rule-of-thumb 
practice without much chance of improvement. It is obvious that 
if a material is used that will bear a high strain, it results in a 
lighter and stronger structure, and I sheuld be glad to employ 
steel even in small girders, but for the difficulty of getting the Board of 
Trade to acknowledge its superiority over iron, and to allowa 
higher strain to be imposed than is adopted for iron.” Having 
given you the results of the experience of some of our leading me- 
chanical engineers as to the value of mild steel for constructive pur- 
poses, I have now the pleasure of laying before you the opinion 
of a man who has earned a world-wide reputation as a shipbuilder, 
and whose professional advice is sought by the most powerful 
Governments in Europe ; Mr. Reed, the late Chief Constructor of our 
navy, writes to me as follows : “‘ In reply to yourfavour of the 20th, 
allow me to say that for more than two years past I have been 
thoroughly satisfied that the production and methods of working 
steel had reached a point when that material might be exten- 
sively and very advantageously used for so anne a. L, 
therefore, designed some very fast war vessels in steel, and obtained 
some provisional orders for them, but when I came, two years 
ago, to the question of building, I could not satisfy myself that 
the proper supplies could be secured under the same conditions and 
facilities as iron. This was due, however, entirely to the fact that 
my orders would not have been sufficient alone to justify any 
large firm in entering systematically upon the production of steel 
plates and angles for ship purposes. Great progress has been 
made in this respect since jo and I am now receiving. orders 
for despatch war vessels to be built of steel—boilers and engines 
as well as vessels—and I am about to build two at Pembroke, 
and probably to place others for construction in other establish- 
ments, It will, therefore, be a very great advantage if in your 
address you can stimulate the attention of the profession and the 
trade to the subject, because I am satisfied, that when once a sys- 
tematic commencement is made there will, henceforth, be no ob- 
struction to the large development of steel for shipbuilding. I 
say nothing here about the special arrangements which the use of 
steel for shipbuilding purposes renders necessary, because, although 
they are unusual and additional, they are such as present no real 
difficulties to a careful builder.” I would also call attention to the 
somewhat extensive use of steel in the French navy; and, above all, 
I would point to what the Germans are doing. In Germany there 
is no want of confidence in the character of steel. Mr. Krupp, 
who may be called the father of the steel trade, has evinced a 
wonderful amount of skill in the production of large masses 
of steel, and in its application to purposes where its strength and 
ductility are submitted to the most severe tests. Mr, Longsden 
informs me that they are making at Essen at the present time 14 
inch guns of steel, which weigh, when finished, mi tons, carrying 
a shot of 9 cwt. 9} English miles, using a charge of 210 lb. of gun- 
powder. They are about to make steel guns of the followin; 
capacities and weights—15jin. bore, 30ft. long, aes py 8: 
tons, using 300 lb. of powder, with a shell of 1500 Ib. weight ; guns 
of 18in. bore, 32ft. Gin. long, weighing 124 tons, using 
440 lb. of powder, with a shell of 2270 lb. weight. Mr. Longston 
demurely adds, ‘“‘It is calculated, for the present, that these 
guns will be heavy enough to destroy any armour a ship can 
carry.” In gloating over the destructive properties of these 
weapons, he is leaving out of his calculation, perhaps, the 
flash-of-lightning ships which Mr. Reed is about to build, 
and which may, under smart management, be able to get out 
of the way of such a conspicuous object as a shell weighing 
over a ton, even when fired with about a quarter of a ton of gun- 
wder, In nerves bet the use of high-class steel for guns, I wish 
t to be understood that I am not see to give any opinion as to 


the superiority of steel over wrought iron for this special purpose, 





I merely wish to call attention to the fact that in Germany and, I 
believe, in most continental countries, as also, I may add, by one 
at least of our most celebrated gunmakers in England, steel is 
being used for making guns of the heaviest description ; and 
it is well known that these steel guns have stood the most 
severe tests at proof, and also when put to their more legitimate 
use, Speaking of ns gives me the opportunity of calling 
special attention to the wonderful structures in wrought iron 
now being built up at Woolwich and Elswick. Forgings 
are made there which for weight and quality of material were 
never equalled; and the guns, when finished, even if looked 
at simply as engineering works, reflect credit not only upon 
the men who produced them, but upon England as a nation. As 
we are about to have an inquiry as to the merits of these guns, I 
sincerely hope that it may turn out, as I daresay it will, that 
those wonderful weapons have not been constructed to load at the 
wrong end. You will have observed that in speaking of the 
present position of mechanical puddling, and of the improve- 
ments now in progress, I have preferred, for the most part, to use 
the language in which the information reached me. It was m 
intention, for the purpose of this address, to make a tour peti 4 
all the works in England and France where puddling machinery is 
in operation. But when I considered that some machines of 
great promise are still, strictly speaking, in their experimental 
phase, I felt that, in the circumstances, even a very careful inspec- 
tion would not enable me, from my own observation, to arrive 
at perfectly sound conclusions. I therefore thought it better to 
invite the gentlemen who are so ably, and, I think, successfully, 
working out the problem of mechanical puddling, to give me 
information as to the results of their experience, and as to the 
prospects of their various plans. These gentlemen have with the 
greatest courtesy, furnished all the information that I sought— 
information which I am sure will be of the greatest interest to the 
members of this Institute. I have, like many of you, watched 
with great interest the advance of mechanical puddling ; and from 
the day, long ago, on which I saw Mr. Tooth at work at Stepney 
until now, I have never for a moment doubted that mechanical 
puddling would sooner or later be perfected. I think that there is 
now almost a certainty that this problem, upon which has been 
expended so much labour and thought, and which has brought to 
many so much disappointment, will within a short period be fairly 
solved. I have told you, with the authority of Mr. Bessemer and 
Mr. Siemens, what improvements they are contemplating in the 
way of cheapening the production and increasing the make of 
steel, and I believe that every leading steel maker in England is 
engaged in devising new modes, or introducing new methods 
already tried, for increasing and cheapening production and no less 
for insuring excellence and uniformity of quality. On the question 
of the applicability of steel to various purposes where it is now 
used but sparingly or not at all, I have sought the opinions 
of men whom we all know, most of them being members 
of this Institute, and all of them holding high rank in their 
profession; and here again I have preferred, where it was 
practicable, to give the opinions of the various gentlemen in 
their own language. Although I have expressed my surprise 
that steel has not been more largely employed in great engineering 
works and shipbuilding, I am well aware that there is much to be 
said in defence of the cautious policy which has guided our 
engineers and shipbuilders; and I have no desire to cast the 
slightest reflection on members of either profession for the exercise 
of a caution which, in all the circumstances, was perhaps natural. 
If blame there be, manufacturers must take to themselves a fair 
share of it, as at first, steel was made of unsuitable quality ; and 
when this difficulty was got over, they were somewhat slow to put 
themselves in a position to supply the trade with steel of suitable 
sections at a moderate cost. For a long period, as I have said, 
steel was expensive, and this stood in the way of its general intro- 
duction. Makers having: ascertained that it possessed great 
tensile strength as compared with wrought iron, were anxious 
that it should be used if possible with a comparatively high per- 
centage of carbon, so as to retain this excellent quality ; aad at 
first steel with a tensile strength of forty tons per square inch and 
upwards was made into plates and used for other purposes, for 
which, as experience has since proved, it was unfitted. There is 
now, however, amongst the manufacturers a perfect knowledge of 
what is wanted for various engineering purposes, There is also 
the power to produce steel of almost any shape or quality at a 
moderate cost, and it only requires the hearty co-operation of the 
engineering profession to induce manufacturers everywhere to 
erect suitable machinery for converting steel into the necessary forms 
for constructive purposes ; and if reasonable encouragement is 
given in this direction, I have no doubt that healthy competition 
will soon bring the cost of steel to a point where it will, as a 
matter of economy, beat certain classes of iron out of the field. I 
assume of course that upon proper proof being given of the 
superiority of steel, the Board of Trade will modify their rules as 
to its use. Although the proper business of this Institute is to 
discuss technical subjects, I will venture to follow the example of 
my predecessor, and say something of the present position and 
prospects of our trade. At our last can meeting, Mr. Bell 
concluded his excellent address with the following hopeful and 
spirited remarks:—‘* Whatever difficulty may beset us at the pre- 
sent moment, it can only be of a temporary character. Of raw ma- 
terials we have an abundance; of our skill as manufacturers, what- 
ever may be said to the contrary, we have no reason to be ashamed, 
and it will be a —- thing if, with these advantages, British 
energy is unable to hold its own against any people in the world.” 
If England had a fair field she would, capone doubt, hold herown ; 
and further would continue to be for a long period, as far as iron 
is concerned, the workshop of the world, But from many im- 
—— markets in Europe, and from the United States of America, 
English iron and steel are practically excluded. Heavy import 
duties are imposed with the avowed purpose of encouraging native 
manufacture, which means excluding the manufactures of England. 
The effect of this policy is being severely felt at the present mo- 
ment, for we have but little demand from Europe, al we seem to 
have lost our American market entirely. With our free trade 
notions we all believe that our neighbours in Europe and our 
friends in the United States are pursuing a mistaken policy, that 
they had better confine themselves to the charming Arcadian occu- 
pations of growing fine ‘‘ corn and wine,” and let England continue 
to drudge in the grimy business of iron and steel making. Some 
sanguine rey believe that some day they will see the error of their 
ways, and that they will adopt the course above indicated. I con- 
fess that on this point I am far from hopeful. If it were merely a 
trade question we might expect that by and by the example of 
England would be followed as a matter of self interest, but it is 
needless to say that in powerful countries the home production of 
iron and steel means more than giving employment to a portion 
of the —. In certain contingencies it renders a nation in- 
dependent of foreign supplies at times when such dependence would 
cripple the most sonal nation in the world. There is, more- 
over, another reason why we can hardly expect to see, within a 
reasonable time, the principles of free trade introduced. Govern 
ments have encouraged the growth of gigantic industries devoted 
tothe manufacture of iron and steel ; and any one who has had the 
privilege of seeing the vast works of Creusot and Essen, would, I 
think, admit that no Government, however wise or strong, would 
lightly venture on a policy which would interfere with the pro- 
sperity of such establishments. We must, I think, frankly accept 
t — in which we are placed, and prepare to seek new 
markets for our produce in countries which, even if they have the 
jae have not yet the power to impose restrictions on our 
trade. 

The president’s address, which we regret having been obliged 
to curtail, was listened to with marked attention, and a 
vote of thanks moved by Mr. 8S Ison, and led by Mr. 
Lancaster, of West Cumberland, having been returned to him, the 

lings of the ting rene aee mf It was announced by a 
letter from the secretary of the Duke of Sutherland that certain 











methods of treating and employing peat were experimentally 
illustrated in the gardens of Clarence House, London, and would 
be free for the examination of members of the Institute. It was 
also announced by letter from Colonel Campbell, of the Royal Gun 
Factories, Woolwich, the Crampton puddling furnace dhe be in 
operation during the week at those works, and that every facility 
would be given for the admission of 8 applying at the gate 
of the Arsenal and desirous of seeing it. 

Professor Smyth delivered his evening discourse on ‘“‘ The Ores 
of Iron considered in their Geological Relations.” The lecture did 
not last more than three-quarters of an hour, and was delivered 
extemporaneously, aided by notes and four diagrams illustrative 
of general geologic formation in relation to iron ores, and a small 
suite of specimens illustrative of their more common species and 
varieties. The main thread of the lecture consisted of minera- 
logical description of these ores, followed by that of the various 
principal localities in which these ores are found in greater or less 
abundance in England, Europe, North America, and a few other 
parts of the world. The attendance was not as numerous as at the 
morning meeting. There was nothing in the lecture likely to be 
very new to any of our readers, 

After some little delay, awaiting the arrival of apparatus, Sir 
John Alleyne experimentally illustrated his proposed spectroscopic 
method for the comparative estimation of foreign substances in 
steel and iron. 











ENGINEERING Society, Kine’s CoLtiecr, Lonpon.—At the 
meeting of this Society held on Friday last, April 30th, a paper 
was read by Mr. John Hunter, A.K.C., on “* the Water Supply from 
the Chalk.” Whe author showed first the position of the chalk 
under and around London, to which district he confined himself, 
by the sections published by Mr. Robert Mylne some twenty years 
ago. Having spoken of the supply as from springs and artesian 
wells, he gave particulars of a mas Me of wells, as to the depth to 
and in the chalk, the supply of water, the levels of the same in the 
well before and after pumping; he also showed the varying com- 
position of the mineral matters in chalk water, by a table of 
analyses of water from several wells. The author concluded by 
giving some account of the Kent Waterworks Company's supply, 
the whole of which is pumped from the chalk. 


THE LONDON ASSOCIATION OF FOREMEN ENGINEERS AND 
DRAUGHTSMEN.—The ordinary monthly meeting was held on 
Saturday last in the Pillar Hall of the ‘‘ City Terminus” Hotel. 
It was very numerously attended, and Mr. J. Newton, president, 
occupied the chair. When the minutes of preceding sitting had 
been read and confirmed, the election of new members was pro- 
ceeded with, Mr. Samuel Cutler, of; the Providence Iron 
Works, Millwall Pier; Mr. James Blundell, of the West India 
Dock-road ; and Mr. Thomas Harris, of Messrs. Turton and Sons, 
were unanimously chosen as life honorary members. Messrs. 
James Hughes, Mr. J. Gordon Lyon, and Mr. Thomas French 
were voted in on the list of ordinary associates, and Mr. Joseph 
Timmins and Mr. W. J. Connor were nominated in the latter cate- 
gory. Afterwards Mr. Galloway read a paper on the ** Economy 
of Fuel in Locomotive Engines.” This went to show how the pro- 
ducts of combustion now wasted might be utilised. It was fol- 
lowed by a discussion, 


FirELESS LocoMoTives.-—It will be interesting to know that 
fireless locomotives are in constant and successful operation on a 
city and suburban railway in New Orleans—namely, the New 
Orleans and Carrollton Railway, under the able management of 
Gen. G. T. Beauregard, who is a skilful engineer, and yet who is 
alive to, and keeps pace with, the improvements of the age. This 
success has been achieved, too, under the most adverse and unpro- 
mising circumstances. The road under other running arrange- 
ments had become nearly valueless, its stock having gone down to 
7 cents; but it is now a paying and valuable road. The road is 
about six miles in length. From the centre to the outskirts of the 
city it is operated by mule power; there the mule is taken from the 
car and the little fireless locomotive is attached, which is accom- 
plished in less time than would be occupied in attaching another 
mule, The train is then off like a rocket, the driver still on the 
platform of the car working the engine, managing the brakes, and 
making change, as usual; there is no other person on the train to 
attend these duties. The car is started and stopped quicker than 
when drawn by the mule. The railway (double track) is in the 
middle of a very wide street, and is a iittle raised, so ¢hat it can- 
ngf be crossed by carriages except at the street crossings; thus, 
being somewhat isolated, high speed is admissible. The locomotive 
is simply a cylinder of boiler iron, perhaps 3ft. in diameter and 
10ft. ion mounted on four wheels, and partly filled with water. 
The engine—a double vertical—is attached to the end of the 
cylinder next the car, being within reach of the driver. The 
cylinder is then filled with steam at a proper pressure, from a 
stationary boiler at Carrollton, when the locomotive is ready, and 
it will run to the city and back without care or expense. There is 
no fire, no ashes, no pump, no danger, and less noise than from the 
hoofs of horses. The expense of this means of propulsion, General 
Beauregard assured me, is less than by mules. The cost of the 
locomotives is 1250 dols. each, which includes the builder's profit. 
—New York Times. 


THE INSTITUTION OF CIVIL ENGINEERS. —At the meeting of this 
society on Tuesday, May 4th, 1875, Mr. Thomas E. Harrison, pre- 
sident, in the chair, it was announced that the council, acting 
under the provisions of the bye laws, had transferred Messrs. Wm. 
Bancks Hall, Lancashire and Yorkshire Railway, Harry Edward 
Jones, Engineer to the Ratcliffe Gas Company, and Geo, Careless 
Trewby, Engineer to the Chartered Gas Company, from the class 
of Associates to that of members; and had admitted Messrs, Edwd. 
Henry Clemention, Ambrose Wootton Cross, Wm. Douglass, Edwd. 
Francis Gordon, Francis Robt. Johnson, Jno. Linacre, Wm, Michell, 
Henry James Oddie, the Hon. Richard Clere Parsons, Richard 
Pawley, Edward Pinhey, John Price, Henry Richards, Reginald 
Samuel John Routh, Alexander Scott, Robert Sievewright, Robert 
Henry Frederick Stuart, Arthur Sulivan, Edward Brough Taylor, 
John Henry Wallace, and John Claude White, as students of the 
institution. The monthly ballot resulted in the election of 37 
candidates, of whom nine were members, viz. : Messrs. Frederick 
Hall Kirby, Ex. Eng., P.W.D., India; Edward James Mar 
tin, Ex. Eng. P.W.D., India; William David Nisbet, Har- 
bour Engineer-in-Chief to the Government of Queensland, 
Australia; Charles Ernest Paolo Diana Spagnoletti, Telegraph 
Engineer to the G. W. Railway Co. ; Robert Paulson Spice, West- 
minster ; Edward Waller Stoney, Resident Engineer Madras Rail- 
way ; Josiah Vavasseur, London Ordnance Works; Henry Ellis 
Wallis, Westminster ; and John Williams, Taff Vale Railway Co. ; 
and 28 associates, viz. : Messrs, David Balfour, Houghton-le-Spring ; 
Henry Bancroft, Manchester ; Charles Oliver Blaber, Brighton ; 
John Burgess, Huddersfield ; Mark William Carr, jun., late of the 
Oudh and RKohilkund Railway; Charles John Chubb, Bedford- 
row; Charles Alfred Craven, Engineer and Manager of the Dews- 
bury Corporation Gas Works ; James Dredge, South Indian Rail- 
way ; Frank Elkington, Tunbridge Wells ; Thomas Milnes Favell, 
Engineer to the North Shields Water Works ; Alfred Fyson, Stud. 
Inst. C.E., St. Augustine’s-road ; Henry Edward Hargreaves, Rio 
de Janeiro ; John William Herring, Sunderland ; Edmund Lynam, 
Wakefield; John Bower Mackenzie, Resident Engineer, Bris- 
tol Port and Channel Dock; Alfred Marshall, Whitechapel ; 
John McGlashan, Res. Eng., G.1.P. Railway; Edward Parry, Notting - 
ham and Melton Railway; Jas. Noah Paxman, Colchester; Edward 
George Rivers, H.M. Ottice of Works; Samuel Sayer, Locomotive 
Superintendent, Indian State Railways; Joao Duarte, Lisboa 
Serra, Monte Video; John Slate, Stud. Inst, C.E., Hammersmith; 
John Strain, Glasgow; William Andrew McIntosh Valon, Engineer 
and Manager to the Isle of Thanet Gas Company; James Watson, 
Engineer and Manager to the Dundee Water Commission; Charles 
Stroud Williams, Stud, Inst. C.E., Cannon-street, and Hugh 
Williams, Westminster, 
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HAMLEY BRIDGE, SOUTH AUSTRALIA. 
MR. W. DEMPSEY, C.E., ENGINEER. 


(For description see page 317.) 
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DETAILS OF PIER FOR 80-TON CRANE, WOOLWICH ARSENAL. 


(For description see page 305.) 
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May 7, 1875. 





LETTERS TO THE EDITOR. 


(We do not hold owrselves responsible for the opinions of our corre- 
spondents. ) 





ORGAN BLOWERS, 


S1r,—I have read the article in your issue of April 16th describing 
an hydraulic engine for blowing organs, which you also illustrate 


with an engraving — from the American Artizan, .By the | 


description the manufacturers claim that, for the first time, a 


success has been obtained in the application of power. I think, | 
however, that many of your English readers will be quite aware , 


that we had accomplished this in England long ago; and I have 
the pleasure to send you a tracing —which, for the credit of Old 
England, I trust you will insert in your next issue—showing the 
chief features of an engine which I designed for the purpose above- 
named, and which I patented in 1856. Of this form of engine 
there have been since made about 600 for various parts of the 
world, including America; and in it I met and overcame all the 
difficulties named in the article above referred to, not only obtain- 
ing a perfectly ‘regular and steady motion,” but also a means of 


regulating the movement of the valve according to the pressure of | 


the water at which the engine has to work, and such an action that, 
however slowly the engine may be required to move, it cannot 
stick at the “centres” or ends of the stroke—a provision which I 
do not see made in the engine illustrated. And all this is accom- 
plished with a simplicity and at a cost which has brought the 
engine within the scope of a ready sale. Further, what is claimed 
for the American engine, that it has no parts to get out of order, 


LONCITQRINAL SECTION 











has long stood as an accomplished fact with regard to this engine, 
as there are scores of them which have been at work for ten or 
fifteen years which have not only not been touched, but, in some 
cases, not even seen, 

Referring to the engraving, it will be seen that the engine con- 
sists of a cylinder and piston, the rod of which takes direct hold 
of the bellows lever. The ports are the same as in an ordinary 
steam engine, and the valve is of the same form, only instead of 
being moved directly by the action of the piston-rod, it is moved 
by the pressure of the water brought to bear alternately on the 
ends of a small piston above and below it. The water is admitted 
on the top or bottom piston by a four-way cock at the side of the 
valve chest, and this is worked by the main piston-rod by a simple 
magne of tappits. Thus the engine is practically a double 
cylinder engine, and so has no dead points; and however slowly it 
may have to move in supplying a minimum of wind to the organ, 
it cannot assume a position where the water is shut off from both 
pistons. Hence the motion must be continuous. The general 
drawing showing the arrangement of engine and bellows represents 
one of my new type engines, which are similar in principle but 
improved in details on the experience of fifteen years, It will be 
seen here that the cock for regulating the supply of water is con- 
nected by a rod and levers to the top of the bellows reservoir, and 
that any exhaustion from that communicatesitself to the regulating 
cock, so making the engine perfectly automatic in its action, sup- 
- wind exactly in proportion to the requirements of the o ° 
All these arrangements have stood the test of many years’ wok 


Barrow-in-Furness, April 30th. AVID Joy, 





WATER FOR BOILERS, 


Srr,—Now that so many impurities are introduced into rivers, 
canals, &c., it mustbean important question, ‘‘ What kind of water 
we are using in our boilers ?” 

The works with which I am connected are situated on both sides 
of a canal. In one part of the works we use water from the canal, 
in the other we use water from the river distant about a quarter of 
amile. Seing lately the colour of the eanal water, which is of a 
dark yellow, Thad it and also the river water analysed, Here are 
the analyses, 

The solid contents of these waters were as follows, in one million 
parts : 

No.1. No, 2 





Mineral matter... .. «2 cc of w cc co ce 206 1382 
Organic and volatile matter .. .. .. .. .. 88 51 
292 1433 


The mineral matter upon analyses gave the following results :— 
No.1. No. 2. 





ee ee ee ee ee ll 15 
LAO oc cs 40 0s ee (88 «6 60 «0 49 101 
Magnomia .. «2 oc oF of eo 00 0 6 23 120 
Oxide of iron .. «+ eo 00 co oo trace 14 
OT ears ST ee ee ee eee 87 392 
Sulphuric acid ., ae 6) ce 0s) 6m ee wel 666 
CRIRTERG 4s cc ew ce 00 00 00 06 ce oe 25 74 

204 1882 


No, 1 is river water, the other canal water, 





| Talso found that during the last ten years our account for repair- 
| ing—only—boilers tells its own tale ; - 
| Where canal water is used for five boilers .. .. «. 720 I 6 
- river - ight 4. +s oe of MD 18 8 
My object in writing to you, Sir, is to know what is the best 
| course to be adopted. At present I can only see two—either to pass 
the water through a filter or to fetch the other (No. 1) and use it 
| entirely. 
If you would kindly give the above a place in your journal it 
| might elicit a reply which would be of general use, W. 





S1r,—It is, I think, more than probable that your correspondent 
** A Would-be Boiler Doctor” is suffering from a deposit of a loose 
floury character in his boilers. I take it for granted that the 
| word “stony” which you have used is a misprint. It would be 
interesting to me, and no doubt to many of your readers, if the 
boiler doctors would tell us how to get rid of this trouble. Can it 
be filtered out? Can it be got rid of by heating the feed-water ? 
| I have tried the latter plan and totally failed. 
| While on the subject of belies, wi you let me tell Mr. Watt 
and ‘‘A Large Steam User” that if instead of dealing with vague 
generalities about water-tube boilers for marine work, they could 
| collect and supply some information as to what is being actually 
done, they would do good service? I know that shipowners in some 
cases are so disgusted with the existing high-pressure boiler that 
they talk of reverting again to the old Bow a and 35 Ib. steam. 
| They would jump at a good water-tube boiler, but where is it to be 
had? To put the matter to a practical test, will you permit me to 


SIDE ELEVATION 
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ask the Barrow Shipbuilding Company whether they have tried the 
Howard boiler at sea? It awas but partial success in the Fairy 
Dell, but has been much improved since. I see by a recent report 
that the Root boiler is in demand for marine work ; will the com- 
pany give us some information about the results? What has become 
of the Propontis? Her boilers promised well, Can your American 
correspondent, ‘‘W. G.,” give us some scraps of information as to 
what they are doing in marine boilers at the other side of the 
Atlantic? AN Ex-MARINE ENGINEER. 
Leeds, May 3rd, 


Srr,—Under the above heading, in your issue of the 30th April, 
appears a letter frem a ‘‘ Would-be Boiler Doctor,” asking for 
information on the probable cause of crowns of Cornish boilers 
coming down without any perceptible cause, such as shortness of 
water or over pressure. I would have liked his 7 much better 
had he stated how long an interval elapsed from one oiler cleaning 
to another, I have been a boiler minder for upwards of forty 
years, having had charge of boilers of various construction, from 
the old wagon-shaped boiler to the Cornish boiler of the 
— day, varying in pressure from 41b. to 801b, per square inch. 

have also had under my charge during a portion of that time feed- 
heaters—heating the feed-water by exhaust steam—yet have I not, 
in one single instance, ever met with a case of overheating by feed- 
ing with water heated by the exhaust steam; although the water 
in some instances has been highly charged with carbonate of lime, 
throwing off in large quantities a floury deposit. I am now feed- 
ing four boilers with a feed-water heater, the water being heated 
by the exhaust steam, three of the boilers being of the Cornish 
class, the other externally fired, and all heavily fired without the 
slightest signs of any overheating ever having occurred, despite the 
long-service of the boilers, which have been now at work for 
eighteen consecutive years. I think from my experience there is 
more needless importance attached to the theory of the dangerous 
effects arising from feeding with water heated by exhaust steam 
than the theory upon which it is founded justifies. Admitting 
grease to be dangerous when carried into the boiler with the feed- 
water, this can be entirely obviated by having a properly con- 
structed heater. For the sake of a false economy boiler 
owners sometimes use crude contrivances of their own, regard- 
less of the danger of putting into the boiler dirt, scum, 

ase, or anything that may come to the suction pipe. The 
eed-water heater I am at present using is so constructed that 
the water always stands at a given level, thereby preventing the 
suction pipe having anything but pure water for its use. Whilst 
inventions of this kind are so ready to hand I do think, with 
**A Would-be Boiler Doctor,” it appears strange he should be 
advised to resort to the old-fashioned and dangerous plan of feeding 
with cold water. If the mixture of grease so likely to cause 
over-heating, and the consequences are so terrible as the boiler 
insurers would have us believe, I respectfully ask how is it that 
they do insure boilers knowing them to be fed with water so 
heated, and why do they not cancel the policy of the steam users 
who infringe the rar gm orders? I there should be 
tabulated tables issued by these societies or associations warning 
us of the danger we incur by setting their naked theory at defiance. 
Iam a great opponent to a copious use of grease being used under 
any circumstances, believing, from experience, that with the 
greatly improved pistons and good castings for cylinders, there is 











little or no grease required for the lubricating of those parts, Yet 
Ido not like to hear the invention of el wahe heaters indis- 
criminately run down without a tittle of practical evidence to sup- 
port complaints. A BorLer MINDER, 
Birkenhead, May 5th. 


THE INVENTORS’ INSTITUTE. 


Sir,—Adverting to my letter in THE ENGINEER of April 23rd, 
a correspondent, signing himself ‘‘S.,” in your last issue accuses 
me of attaching undue weight to the Inventors’ Institute. I cer- 
tainly do not think I did so, I found in the list of the council the 
names of the Earl of Caithness, the Hon. Algernon Egerton, Mr. 
P. W. Barlow, Mr. Bessemer, Mr. C. W. Siemens, Mr. Ramsbottom, 
and others very well known in the scientific world and by the 
public generally, so that, unless your correspondent means to im- 
ily that these gentlemen merely lend their names without watch- 

ully governing the use made of them—which I can scarcel 

suppose—it is evident that, as I said before, the Inventors’ Insti- 
tute must still be looked upon as one of the main supporters of 
the interests of inventors. must confess, however, that I feel a 
little disappointed at not having seen any explanation from the 
council on the point raised in my former letter. 

In the circular of the Institute the following passage occurs :—- 
“The Institute, with the object of benefiting members who may 
be desirous of taking out patents, has moreover made arrangements 
with the Inventors’ Patent Right Association, Limited—proprietors 
of the Scientific Review —by which a considerable reduction is 
effected in the expense attending the various steps connected with 
the obtaining of patents, and by which the commercial arrange- 
ments necessary to bring inventions into practical operation are 
facilitated.” 

Now, as the gentlemen I have named appear with many others 
in the list of members of council, to which they still belong, they 
were presumably parties to the making of that arrangement, which, 
having been made in the interest of inventors generally joining 
the Institute, might, I should think, reasonably be made known 
for the information of those who may contemplate doing so. 

If, on the other hand, the Inventors’ Patent Right Association is 
not an offspring of the Inventors’ Institute, designed purely and 
impartially to benefit members of the institute, I think it may 
well be « question for the serious consideration of the eminent and 
practical gentlemen I have named, and their colleagues on the 
council, whether the quasi connection with the Institute of a 
business association which would then seem designed to further the 
interests of individuals as distinguished from the interests of the 
members of the institute as a body, is calculated to promote the 
influence of the latter in the eyes of our legislators. 

I am of course writing under the extreme difficulty necessarily 
attending ignorance, beyond the statements in the circular, as to 
the actual facts I desire to elicit, not merely for my own personal 
guidance, but also for the information of others who I know to he 
similarly situated with myself. T. u. T. 

Manchester, May 4th. 











DUPLEX WHEEL LATHE. 

WE illustrate at page 312 a very fine duplex lathe recently 
constructed by Messrs. New, of Nottingham, for the Great 
Eastern Railway locomotive works at Stratford. The lathe is 
arranged with four compound rests, A AA A, constructed to 
turn a pair of 6ft. locomotive wheels on their axle, and for 
bossing and boring, as described below. The headstocks and 
rest-saddles are fitted on a massive bed plate, B, 1Sin. deep and 
23ft. long over all, with planed surfaces. The face plates are 
carried on cast iron spindles 14in. diameter in the front neck 
running in parallel bearings of cast iron, forming antifriction 
working surfaces. They are driven by external wheels from a 
main shaft 6in. diameter running the length of the bed, and 
supported by five bearings. On this shaft are two sliding pinions 
moved by levers CC, to give independent motion to each plate 
for bossing and boring, and to work simultaneously in turning. 
The plate for the fast headstock is also provided with an internal 
wheel, D, for giving an independent quick speed by means of a 
pinion E carried on the cone shaft; the pinion on the main 
shaft being drawn out of gear by the lever C, this gives the 
necessary fast running for bossing or boring a wheel on this face 
plate, whilst a tire is being worked on at the other face plate, 
for -vhich purpose the plates are arranged with slide seats to 
carry portable gripping jaws. The driving power is given by a 
6in. belt and five-speeded cone through powerful double gear. 

The compound slide-rests have each a double swivel arrange- 
ment to enable the cutters to be placed at any angle of flange or 
tread, and they have a double feed traverse of seven cuts to the 
inch worked by an overhead rocking shaft lever and chain—each 
pair of rests from their own headstock. To dispense with a 
crane the dogs and bolts are arranged to be readily removed from 
the rests, so that the wheels may be run in to the centres, Each 
saddle carries two rests, and it is recessed out in the centre, so 
that each rest may be brought fairly opposite the tread of the 
wheel, and thus have full cutting power. For facility in working 
the saddles and tool pillars, they are each arranged to move by 
quick-thread screws both longitudinally and transversely. The 
loose headstock shoot is worked bya hand wheel, and the head- 
stock itself can be quickly traversed on the bed by a screw, so as 
to get adjustment of centres, if necessary, from 7ft. 3in. to 10ft. 

This is considered the most complete modern tool for the pur- 
pose, being at once a special wheel turning and general boring 
or bossing lathe combined in the most simple and effective 
manner, so as to be readily used for whichever purpose is required. 
The lathe is a fine tool, and will maintain the reputation of the 
makers. 








CIRCULATION IN BorLers.—Mr. J. Waugh, of Bradford, has 
patented an addition to Galloway boilers, which may prove 
serviceable. A cast iron pipe is laid along the bottom of the 
boiler. This terminates at the end in a rose, at the other in two 
vertical pipes, which are inserted in the lower ends of two 
Galloway tubes. Mr. Waugh states that in this way he secures an 
admirable circulation, the cold water being drawn from the bottom 
of the boiler, and rising through the Galloway tubes, to be de- 
livered hot above, 


EXHIBITION OF APPLIANCES FOR THE EcoNoMy oF LABOUR,— 
This exhibition, which is being held under the auspices of the Society 
for the Promotion of Scientific Industry in Manchester, will be 
openedon May 14th by the Earl of Derby, gee of the society, and 
the opening address will be delivered by Mr. John Anderson, LL.D., 
late the Superintendent of Machinery to the War Department. 
The exhibition will contain a very fine collection of engi s’ tools, 
wood working machinery, and other appliances, as may be gathered 
from the fact of Sir Joseph Whitworth and Co. ; Sharp, Stewart, 
and Co. ; Kendall and Gent; Smith and Coventry; B. and 8. 
Massey ; Furness, of Liverpool, and other firms of equal eminence 
are among the exhibitors. The second division is devoted to do- 
mestic contrivances. A large number of gold, silver, and bronze 
medals will be awarded, and Messrs, Richard Peaoock, of Beyer, 
Peacock, and Co. ; John Robinson, of Sharp, Stewart's; William 
Mather; Dr. — Smith; W. H. J. Traice; Professor Osborne 
Reynolds ; and John Leigh, F.R.C.S,, are the judges. The exhi- 
bition building is a fine structure, built on the same principle as the 
one last year, and it covers an area of over 50, uare feet, 
About a dozen annexes for special purposes are attached, and not 
only will all the machinery be in motion, but the stoves, cooking 
ranges, gas-making apparatus, &c,, will be shown in ¢ 
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RAILWAY MATTERS. 


Tue half-yearly meeting of the Penicuick Railway was held on 
Wednesday last week. The report recommended a dividend at the 
rate of 4 per cent. per annum, and that until the company was 
able to pay off its debt, which amounted to £30,000, the unallocated 
ordinary stock, amounting to £17,850, should be entrusted to the 
directors, It was also recommended that the directors should be 
empowered to treat with the North British Railway for the sale 
or amalgamation of the line. 

WE learn from Cairo that the Soudan Railway is being rapidly 

nished forward, and that various schemes are under consideration 

for the better irrigation of Lower t. One ye is for the 
construction of a series of locks and weirs on the existing canals, 
which during high Nile are so many deep and rapid rivers. 
Another is for the construction of canals, taken from a high level 
on the river, in Upper t, and distributing the water thus 
obtained over the surface of the Delta, 


THE half-yearly general meager | of the Highland Railway Com- 
pany was held on Wednesday, at Inverness. The chairman stated 
that the increased expenditure was partly accounted for by £1750 
having been expended in clearing the line of snow and £250 in 
feeding the passengers. The maintenance of the Sutherland and 
Caithness line also came into that account for the first time. The 
capital account showed an increase of £49,276, of which £39,200 
was for new engines, which he thought would complete the expen- 
diture on rolling stock for a considerable time. 

On Wednesday, June 16th, a great a - of railway officers 
and their friends may be expected at the Crystal Palace. Excur- 
sion train will be run from all parts of the kingdom, and such 
special amusements provided as will prove attractive to the service 
as well as of publicinterest. A collection of models, photographs, 

vortraits, &c., in connection with the history of railways and of 
inventions and —- for insuring safety in travelling, will 
form in itself an illustrative chapter of railway history of no mean 
importance, 

ACCORDING to the Reading, U.S., Z'imes, the first wrought iron 
driving wheels ever manufactured in the United States were 
made by Mr. James Mullen, of that city. They were used on the 
engine “‘Stag,” which belonged to the Roadway Department of 
the Reading Railroad, and were made in the year 1847, at which 
time Mr. Mullen was master blacksmith of the Reading Railroad 
Company. They have been pretty much in use ever since, After 
the model then introduced, the wheels have always been made, 
and it is but justice to say that there are no better driving-wheels 
in the country. 

To enable a visit to be made to the Arctic ships at Portsmouth, 
which are now fitting out and exciting so much interest, it has 
been arranged for a special first-class train to runfrom Victoria to 
Yortsmouth and back on Tuesday, 11th of May, leaving Victoria 
at 11 a.m., and returning from Portsmouth the same afternoon. 

ty permission of the Lords of the Admiralty, the passengers by 
this train will, on production of theirrailway tickets, be admitted 
to the Royal dock yard at Portsmouth and be allowed to inspect 
the Arcticships. As passengers by this train will be limited, it is 
suggested an early application should be made for tickets, which 
may be obtained at Victoria Station, or at the General West-end 
office, 28, Regent-circus, Piccadilly,'on and from Thursday, the 6th 
of May. 

THERE has been on view, during the past week, at the station of 
the Paris-Vienna line, Gare de yy a train of six of Mann’s 
boudoir sleeping cars, just out from the construction shops at 
Pantin. These cars surpass in elegance and comfort all those 
hitherto brought out by Colonel Mann, and are marvels in every 
respect, neither cost nor ingenuity having been spared on them to 
produce a vehicle in which a long journey may be made with real 
pleasure, and without fatigue. They are perfect saloons by day, 
and faultlessly clean and agreeable bed-rooms by night. They 
contain every accessory to comfort on the road, and each is 
attended by a conductor speaking English, There are private 
compartments for two persons, or for families. These new cars 
are for the through service from Paris to Vienna, and have now 
commenced running, leaving the Paris station—Gare de Strasbourg 
—every evening at 8.35, 

WE understand, says the Globe, that official inquiry has been 
made, in view of the Queen's journey to the north, whether that 

vortion of the Great Western Railway near Wednesbury which has 

en reported to be in danger through the subsidence of the land, 
owing to mining operations b th it, is idered sufficiently 
safe for the royal train to pass over. Legal difficulties, we hear, 
stand in the way of the Government taking action to stop the 
traffic on the railway until the questions in dispute between the 
Great Western Company and the mine proprietors have n so 
far settled as to me 3 the further undermining of the line; but it 
is not improbable that an injunction will be moved for in Chancery 
with a view to avert the danger which, on the report of the 
inspector of the Board of Trade, will ensue from a continued 
working of the mine. 

THE annual genera! meeting of the Lima Railways Company, 
Limited, was held on Monday. The chairman, in moving the 
adoption of the report and accounts, attributed the falling off in 
the receipts to the dulness of trade in Peru. The high dividends 
of 1871 and 1872 were the result of an assumed prosperity in Peru, 
but which had no real foundation. The gross receipts for the year 
were nearly £160,000, inst £196,000 in 1873, while the working 
expenses amounted to £93,771 last year against £113,824 in the 
previous year, and he thought the managers deserved the highest 

wraise for os this reduction. With reference to the goods 
Yraflic, this yielded them scarcely any return, and he believed it 
would be advantageous to discontinue it altogether. He believed 
their monopoly on the Callao line would terminate next year, when 
they would get rid of some of the onerous conditions of their con- 
cession. In the present year there had been an encouraging increase 
in their receipts ; for the first twenty-six days of March the increase 
was nearly £1600 ascompared with the corresponding period of 1874, 
and the manager had expre: his conviction that the working 
expenses would be considerably reduced in the present year. They 
were doubling the line wherever they found it advantageous to do 
so. He thought the position of the company was never better than 
it was now, and he had confidence in its future prospects, 


On Tuesday a deputation, including Lord Longford, Lord Ennis- 

killen, Lord don, Lord Listowel, the hon. Henry Cole, M.P. 
Mr. R. Smyth, M.P., Mr. T. A. Dickson, M.P., and others, wai 
on the Duke of Richmond at the Privy Council Office, Whitehall, 
to represent to the Government the t difficulty experienced in 
inducing capitalists to invest money in Irish railways. A bill had 
been introduced into the House of Commons having reference to 
a certain Irish railway, and exception has been taken to the unusual 
course of creating preference capital in an original bill. The 
deputation urged the expediency of creating a precedent rather than 
deprive the country of the advantages of railway accommodation ; 
and they instanced the desire of the country through which the 
proposed railway passes, by showing that the landowners and the 
cesspayers had guaranteed sums of money to come after the 
borrowing and te pease stock. This preference, if created, 
would enable capitalists at once to realise mt money to com- 
mence the contract and make the line; but without some special 
provision it had been found —— to induce English contractors 
or capitalists to take the sligh interest in Irish railways, or to 
look at the offers which had been made to them. His Grace, after 
hearing Lord Bandon, Mr, Dickson, Mr. Taylor, Mr, Reilly, and 
Mr. Tottenham, stated that of course he could not there and then 
decide on the steps which sues be taken by Government should 
the question come before the , but he ised that the sub- 
ject should have his most serious considera and he would take 
the — of the Government upon it at the earliest possible 
momen 








NOTES AND MEMORANDA. 


THE Bassiret states that new silver and iron mines have been 
discovered in the neighbourhood of Batoum, on the Asiatic coast 
of the Black Sea, but that sufficient is not yet known of them to 
enable an opinion to be formed of their value, The same paper 
adds that the working of the copper mines of Kuré, near Casta- 
mouni, which had been abandoned by the Government, is about to 
be resumed. 


THE Independence Belge gives some curious statistics relative to 
the consumption of wood in France. e quantity of soft wood 
is used for making toys, and to give an idea of the magnitude 
of this trade it will be sufficient to take one article alone, children’s 
drums, of which in Paris alone 200,000 are sold every month. 
The total numbermade annually in France is estimated at 30,000,000, 
while a considerable quantity of wood must be consumed to supply 

30,000, ticks, 

THE imports into France for the first quarter of 1875 amounted 
to 851,369,000f., against 925,129,000f. in 1874, and the exports to 
976,803,000f. against 856,000,000f. in 1874, the total thus being 
1,828,172,000f, as compared with 1,781,129,000f. in the previous 
year. Among the imports, articles of food exhibit a diminution 
of 37,000.000F, owing to last year’s good harvest and national 
production, and raw materials a decrease of 55,000,000f. ; while 
among og gue —— and raw materials present an increase 
of 78,000, -, and manufactured goods an increase of 53,000,000f. 


THE following are some statistics relating to exhibitions. The 
Exhibition of 1851 in London was opened on the Ist of May, and 
closed after 141 days, The number of visitors was 6,039,195, and 
the admissions amounted to £424,322. That of Paris in 1855 was 
opened on the 15th of May, and closed after 200 days. It was 
visited by 5,162,330 persons paying £128,099. The London Exhi- 
bition of 1862 was open for 171 days. 6,211,103 visitors entered 
paying £408,530. The Paris Exhibition of 1867 was visited during 

8 days by 8,805,991 persons, and the receipts were £420,735. 
The Vienna Exhibition produced £206,478, the receipts from 
6,740,500 persons who visited it during the 186 days it was 
open. 

THE majority of aniline colours soluble in water furnish inks of 
excellent quality. Dingler’s Polytechnische Journal of recent date 
gives the following es recipes for their preparation, by which 
any one can make the fluids very easily :—Violet ink is obtained 
hy scape one = of aniline violet blue in 300 parts of water. 

is ink is quite limpid, dries quickly, and gives a remarkably dark 
colour, It is necessary that new pens should be employed in using 
it, as the smallest quantity of ordinary ink mixed with it causes its 
alteration, Blue ink is made by dissolving one part of soluble 
Paris blue in 250 parts of boiling water ; red ink, by dissolving one 
part of soluble fuchsine in 200 parts of boiling water. While 
ordinary inks are decom 1 by numerous substances, and notably 
by hydrochloric acid, aniline inks are completely ineffaceable from 
the paper on which they are used, They resist the action of acids 
and even of chlorine. 


THE foreign trade of France for 1874 contrasts most favourably 
with that for 1873. According to the official returns which have 
recently been published, the aggregate exports during 1874 
amounted to 3,877,753,000f. In 1873 the total export trade was 
estimated at 3,787,306f., thus showing an excess in favour of 1874 
amounting to 90,447,000f. If we turn to the import trade of 
France during 1874, it will be found that an improvement has 
taken place also. The total imports during 1874 amounted to 
3,749,011,000f., whereas the official returns of 1873 estimate the 
imports of that year at 3,554,789,000f., showing an excess in 
favour of 1874 amounting to 193,222,000f. With respect to the 
items compos the aggregate total of importation into France 
during 1874, the greatest difference, in point of value, is to be 
found in the articles of glass ware and cotton thread. The 
importations of glass into France during 1874 amounted to 
10,116,000f., while during the corresponding period of 1873, 
the total importation was only 5,121,000f., thus showing an 
excess in favour of 1874 of 4,995,000f., or nearly double the 
revious year’s business, The item of cotton thread imported in 
874 was estimated at 30,885,000f., against 21,600,000f. during the 
previous year, showing improvement in favour of 1874 amounting 
to 9,285,000f. On comparing the total exports with the imports of 
1874, we find the excess of exports over imports amounted to 
129,742,000f. In 1873, the excess of exports over imports 
amounted to 222,517,000f., forming a tof for the two years of 
352,259,000f. The fact of France being a creditor to foreign 
nations during the last two years for so large an amount goes 
far to explain the continuous stream of gold which has been pour- 
ing into France for some time past. The world owes France 
money, and as gold is the most profitable remittance, it haturally 
insists on being paid in hard metal. 


Our contemporary Za Nature has recently described the magnifi- 
cent apparatus lately constructed at the Conservatoire des Arts et 
Metiers, and which aided, on May 13th last, in the fusion of 250 

ilogrammes of platiniridium, intended for the formation of the 
international standard measure. This vast furnace, arranged on 
the principle already used by MM. H. Sainte-Claire Deville and 
Debray, surpasses in its dimensions all those that have been 
hitherto constructed for a similar purpose. The experiment per- 
formed A MM. H, Sainte-Claire Deville and Tresca has succeeded 
beyond all expectations ; it has demonstrated that the liquefica- 
tion by heat of great masses of platinum is no longer an obstacle to 
science. The ingot of platinum that was taken from the interior 
of the apparatus had a volume of about 12 litres, its length is 1°15 
metres, its breadth 0°17 metre, and its thickness 0°08 metre, its 
value is estimated at 250,000 francs. An equal mass of this metal 
has never before been fused. The furnace of the Conservatoire is 
1°4 metre in length ; it is formed of the stone of Saint-Waast, the 
substance of which is a large grained limestone, containing about 5 
per cent, of silica. When it is nece: to melt a small quantity 
of platinum in the mer any A the aid of the oxyhydrogen blow- 
pipe, a crucible of unslaked lime is used, as it resists the action of 
the highest temperature attainable. This substance, however, does 
not admit of the construction of a crucible of large size. MM. 
Deville and Tresca have had to limestone and carbonate of 
lime. Under the action of heat the surface of the crucible is 
decom , the carbonic acid is freed, and leaves the lime with 
which it was united. With ordinary limestone this escape of gas 
causes _— inconvenience, as the bubbles of gas pass through the 
bath of molten metal and form irregularities on its surface ; besides 
the ingot after cooling adheres firmly to lime with which it is in 
contact. It was necessary to find a stone of special quality ; that 
of Saint-Waast, being ae and easily pulverised, gives the very 
best results. When platinum is therm 4 the cavity cut in this 
stone, the carbonic acid only escapes along the borders of the liquid 
mass without passing through it ; the decomposition of the lime- 
stone takes place to the depth of about 02 metre, so that the metal 
really rests on a bed of limestone of quite a considerable depth. At 
two ends of the furnace are two cylindrical openings through which 
the bars of platiniridium to be fused were successively introduced. 
When the seven an in the 7 of the cover through 
which they pass, were lighted, the platiniridium fused with great 
rapidity. § openings gave a view of the interior and the melt- 
ing metal. It was of a dazzling silver-white, as fluid as mercury, and 
formed a reflecting surface like that of a mirror. By the lateral 
openings the large intensely-luminous flames could be seen bursting 
forth, The temperature was in the neighbourhood of 2300 deg. 
Cent., which is a little above the melting-point of platinum. The 
seven blowpipes were connected by rubber tubes, with reservoirs of 
illuminating gas and oxygen. These tubes were attached to cocks, 
and united by a sphere of copper. The consumption of oxygen in 
the —— of May 13th was nearly 120 litres per kilogramme 





of p um : in the former operations a volume of 150 litres was 
roquired, 





MISCELLANEA. 


We hear that orders have been given for the Devastation to 
remain on the Mediterranean station should her ventilation prove 
satisfactory. There is no intention of employing her solely as a 
vessel for harbour defence, as has been rumoured, but she will 
make frequent cruises and be detailed for service as with other 
ships of the squadron. 

A COMMISSION has been appointed by the Minister of Public 
Works to examine into three projects of great importance for the 
provinces of Verona, Mantua, and Rovige. e first project 
relates to a projected irrigation canal, to be derived from the river 
Adige, with a discharge of 30 cubic metres per second, or 2,600,000 
cubic metres of water per day, and is intended for the irrigation 
of 30,000 hectares 74,100 acres--of land. This project is not 
new, and was sanctioned by Napoleon I. With the second project 
it is proposed to take 15 cubic metres per second from the Adige, 
in another canal, to irrigate 15,000 hectares—37,050 acres—in the 
three above-named provinces. The third project consists in 
deriving 2000-horse power from the same river, for supplying mills 
and other industrial establishments, 

AN application was made a few days since on behalf of Mr. 
Edward Chapman, of Muirhead, near Glasgow, and of the British 
Seaweed Company, to the Judicial Committee of the Privy Council 
for a prolongation of the patent for the destructive distillation of 
seaweed for the manufacture of iodine and other chemical products 
by means of an improved system of retorts. Mr. Aston, Q.C., and 
Mr. Macrory appeared on behalf of the applicant, and the Attorney- 
General and Mr. Bowen represented the Crown, The Duke of 
Argyll gave evidence in support of the application. Their lordships 
were of opinion that the patentee had received sufficient 
remuneration for his patent by holding £4860 worth of shares in 
the British Seaweed Company, which could be sold at par, and 
that the company had not invested one-tenth of their capital 
in carrying out the working of the patent. Their lordships 
could not therefore recommend her Majesty to grant the appli 
cation, 

TuE directors of the Fairbairn Engineering Company (Limited) 
state in their report their regret that the year's working has 
resulted in the loss of £9874. This loss has been mainly incurred 
in connection with one large contract, which has now all but com- 

leted. Competition has been keener than ever—so keen that offers 
nave been sent in and accepted, sometimes as much as 20 per cent. 
below the prices at which the company was prepared to undertake 
the work. The relations with the workmen, moreover, have in no 
wise improved; wages are higher, and less work is done for 
them. Already foreigners are taking no inconsiderable portion of 
the work. Under those circumstances, it will be for the con- 
sideration of the shareholders whether, before greater mischief be 
done, it would not be the wisest plan to abandon a business which 
the present board do not see their way to carry on profitably. The 
board recommend that this course should be adopted, and that 
the freehold land and premises of the company—which most 
competent valuers have recently reported as being worth con- 
siderably more than represented in the balance-sheet -and the 
other assets of the company should be realised as speedily as 
possible. 

AccorDING to the latest accounts, says Capital and Latour, 
there are now thirteen Bessemer steel works in operation in 
Sweden. In most of these works great attention is being paid to 
the production of extremely soft steel, or rather, what should be 
termed Bessemer iron, as when of the desired quality it only con- 
tains from 0°1 to 0°15 per cent. of carbon, and at most should not 
exceed 0°2 per cent. of carbon, in order to qualify it for making 
the soft steel plates for which there is so greata demand. The 
Swedish steel makers have, however, found very considerable ditti- 
culty in keeping up a uniform production of this quality from the 
Bessemer converters, which are usually in Sweden fed direct from 
the blast furnace, not only because such almost pure metallic iron 
requires so high a temperature to keep it in perfect fusion, that 
it is much disposed to solidify and form crusts or sculls in the 
pouring ladles, but also becuuse the metal thus nearly free from 
carbon is more apt to take up oxygen and become redshort, which 
can only be corrected by the addition of speigeleisen, which in its 
turn is apt to introduce so much carbon as to elevate the per- 
centage of carbon in the product above what was intended, These 
circumstances are now combining to make the Swedish Bessemer 
steel manufacturer very cautious as to taking contracts for large 
quantities of such soft steel, except at sufliciently high prices to 
cover all risks. 

Sir H. Barron, in his report to the Foreign-office on the com 
merce of Belgium, dated 5th March last, = “The year 1874 
has passed away amidst a general stagnation of trade, particularly of 
the two great staple trades of Belgium. The fall of coal inevitable 
after the extravagant rise of 1873, had almost reached its present 
limits in the first days of 1874. But the metal, glass, sugar, and 
building trades, crushed by the preceding coal famine, have fallen 
into a state of languor from which nothing has yet been able to 
raise them. All parties seem to be waiting in suspense, vainly seek 
ing to divine the future range of prices. The exactions of the 
labouring class, a legacy of the coal famine, threaten to cripple 
every industry. Wages have not generally been reduced, therefore 
the prices of coal have to be bolstered up to an artificial level, in 
spite of the absence of demand. A lower range of prices and of 
wages are unplesant but unavoidable necessities. According tothe 
last accounts from Charleroi both of these reductions are being 
quietly effected. The _— of coal there range from 124f. to 25f, 
per ton, according to the description of coal. The quantity of coal 
raised in Hainaut in 1874 was 11,652,953 tons, about the same as 
in 1872; but its value is estimated at 17s. 4d. per ton, instead of 
lls. therefore at an aggregate of £10,211,060. The number of 
hands employed was 79,556, being 5873 more than in 1872. Their 
annual average wage was £55°68 per head, being an increase of 40 
per cent, over the preceding year. The cost of production is esti- 
mated at £7,596,604, er 0°641 per ton, and the net profit at £0°223 
per ton. The aggregate profits are estimated at £2,614,396, or 122 
per cent, move than in 1872. The quantity raised, as compared 
with the number of hands, was only 146 tons per workman, a de 
crease of only ll tons. These 11 tons at the average price of 178. 4d. 
are worth £9°526, which added to the enhanced wages (£14°24), give 
£23°76 as the increased cost of each workman as compared with 1872. 
In England the average production of each workman in 1873 
was 250 tons, therefore 104 more than in Hainaut. This explains 
how, in spite of higher wages, English can undersell Belgian coal 
even in Belgium itself. The imports of foreign coal into Belgium 
amounted in 1874 to 458,282 tons, being more than in 1872, but 
less than in 1873. In the above total English coal counts for 
243,361 tons and Prussian 76,000, The exports of coal decreased by 
721,950 tons as compared with 1872, and by 271,537 tons as com- 
pared with 1873. The exports of coke have suffered still more than 
those of coal. e aggregate value of coal and coke exported in 
1874 was £5,130,883, or £687,677 less than in 1873. The great 
bulk of these exports goes to France. The iron trade is still suffer- 
ing more than the coal trade. The excessive enhancement of this 
metal has induced a preference for steel. The prodigious increase 
of the steel manufacture in Germany has lowered its price and in 
creased the use of it. Steel rails at £10 per ton are gradually sup- 
planting those of iron. This is the most palpable result of the 
vicissitudes of the last few years. Iron has fallen back to its 
former prices, which, with the enhancement of coal and labour, are 
now utterly unremunerative, The present year opens under the 
gloomiest auspices for those not equipped for the production of 
steel. A lower level of prices and wages must yet be submitted to. 
But the total absence of orders leaves little hope to be derived even 
from these measures, Some faint hope is awakened by the 
Welsh lock-out and by rumours of er strikes in England. 
~——e orders have even been sent already to this market from 
Cardiff. : 
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LATHE, STRATFORD WORKS, GREAT EASTERN RAILWAY 


DUPLEX WHEEL 


MESSRS. D. NEW AND CO., MOSCOW WORKS, NOTTINGHAM, ENGINEERS, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 53, Mohren-strasse. 
VIENNA.—Messrs. Gerotp and Co., Booksellers. 
LEIPSI®.—A. TwiermMever, Bookseller. 

NEW YORK.—Wi.imer and Rocers, 47, Nassau-street. 











TO CORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request our its to copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions, 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 


good faith. No notice whatever will be taken of anonymous 
communications. 

P. O. W. and Younec Master.—Letters lie at our publishing office for these 
correspondents, 


T. W. 8. (Darlington).—J/ you will refer to our last impression, page 291, 
you will see that your railway wheel has already been illustrated in our 
pages. 

R. C.—We ave unable to supply you with any information concerning the 
company to which you refer. 

R. M.— Your rail chair is very old. 
on the Festiniog Railway Jor years. 

G.—The information you ask for has been promised us long since, but we 
have not yet received it. We have not seen the engine at work, and, conse- 
quently, cannot express any opinion as to its merits. 

C. E. B.—Descriptions have appeared in old numbers of Tuk ENGINEER, long 
since out of print. Kankine's treatise on “‘ The Steam Engine” contains « 
description. There is no special treatise on the engine, so far as we are aware. 

E. B. (Charminster).—The connections which you propose are already in 
existence. The Great Eastern system is already connected with the Metro- 
politan Railway, so is the Midland. A line Jrom Gower-street to Charing- 
cross has been proposed over and over again. There is nothing novel in your 
scheme but the idea of constructing a great central station at the Seven 
Dials ; but such a station must be underground if made there, and it would 
be impossible to provide sufficient accommodation in an underground 
station, except at a cost which would be fatal to the whole scheme. 


In animproved form it has been in use 





METALLINE. 
(To the Editor of The Engineer.) 
Sir,—Will any correspondent favour me with the address of the 
Y. B. 


Metalline Company? ) 


CEMENTING INDIA RUBBER TO LEATHER. 
(To the Editor of The Engineer.) 

Sir,—Can any correspondent kindly favour me with a recipe for a 
cement to fasten rubber to bend leather? Ordinary solutions of rubber in 
benzole or bisulphide of carbon are not sufficiently efficacious for my 
purpose, G. Cc. 

Princes-street, Edinburgh, May 2nd. 


HARDENING STEEL—GAS APPARATUS. 
(To the Editor of The Engineer.) 


Sir,—*‘ G. B.,” Leeds, can harden small drills to a hardness almost equal 
to the diamond, by heating the steel in the ordinary way, and sticking the 
tool into sealing-wax, taking out and sticking in in another place, and so 
on, until the tool is cold. Glass can be drilled with a tool hardened in 
this manner, using spirits of turpentine as a lubricating material. A 
method for hardening the surfaces of steel is the subject-matter of a 
patent in the United States. The process submits (while in slow motion) 
the surface to be hardened to the action of a cylindrical surface, either of 
cast iron, emery, or any hard material, revolving at a very great velocity. 
It claims to harden the surface 1-32nd of an inch deep so hard as to turn 
any tool brought against it. 

If “P. O. W.” applies to Mr. Geo. Bower, gas engineer, St. Neots, 
Hunts, he will, doubtless, get his communication considered, as that 
gentleman has, to my certain knowledge, made gas plant on a large scale 
for distilling gas from melted tallow. a. & 

Leeds, May Ist. —— 

PIPE JOINTS. 


(To the Editor of The Engineer.) 

Sir,—Can any correspondent inform me of any material for making 
joints in pipes and tanks which may be applied by being melted? Lead 
or metal is of no use for the purpose. The material must not be affected 
by any moderate temperature, say, under 100 deg. R. F. 


PLATE-CUTTING MACHINES. 
(To the Editor of The Engineer.) 

S1r,-—Will any correspondent favour me with the name of the maker of 
a machine for cutting square plates circular, say, from 12in. to 24in., or 
more, and from 20 to 28 gauge? J.8. D. 

May 4th. 





CHURCH BELL HANGING. 
(To the Editor of The Engineer.) 

Sir,—I have a bell about one ton weight, which goes very badly ; it is 
hung on a wooden stock (ash) planed true and square ; the gudgeons 
which are of cast steel, are fixed in a line with the bottom of the canons 
of the bell, and so the bell is not much tucked up ; the gudgeons are 
ljin. long by Ijin. diameter, and work in semicircular brasses; the 
wheel is 9ft. diameter. Can any of your readers oblige me with any in- 
formation why the bell goes badly? Are the gudgeons too large ; would 
the friction be less if they were smaller; is the bell tucked up enough ? 

—_— CAMPANALOGIAN. 
SUBSCRIPTIONS. 

THE ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office, on the following terms (paid in advance):— 

Half-yearly (including double number)... .. .. £0 148. 6d. 
Yearly (including two double nt co ce of £1 Oe Od, 

If credit occur, an extra charge of two shillings and sixpence per annum will 

be made. THE ENGINEER is registered for transmission abroad. 


FOREIGN SUBSCRIPTIONS. 

In consequence of permanent increase in size of THE ENGINEER involving 
double postage, it has been found necessary to make some change in the 
rates of foreign subscription. The subscription for the year 1875 will also 
include one number more than usual. Foreign Subscriptions for thin 
paper copies are accordingly received at the following rates: Subscribers 
paying in advance, at these rates, will receive THE ENGINEER weekly 
and post-free. Subscriptions sent by Post-ofice Order must be accompanied 
by a letter of advice to the Publisher, TuHicK Paper copies may be had 
Y preferred at increased rates. 
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ADVERTISEMENTS. 

a"» The charge for Advertisements of four lines and under is three shillings; 
Jor every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages eight words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. AU 
single advertisements from the country must be accompanied by stamps in 
payment. Alternate advertisements will be inserted with all practicable re- 
gularity, but regularity cannot be guaranteed in any such case. All 
advertisements, except weekly ones, are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLEss DeLivereD BEFORE Six O'CLOCK ON 

auRspAyY Evenine in rach Ween. 

«"» Letters relating to adverti is and the publishing department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
other letters to be addressed to the Editor of Tue Encineer, 163, Strand. 


MEETING NEXT WEEE. 
InstiruTION oF Civit EnGtneers.—Tuesday, May llth, at 8 p.m: 
Continued discussion on Mr. Deacon's paper *‘On Constant and Inter- 
mittent Water Supply.” 














DEATHS. 

On the 30th April, drowned in the Thames, near Wallingford, from an 
accident, in a boat, Ropert Knows.ey, aged 24, only surviving son of 
Mr. GreorcGe Stacey, Chief Engineer East Indian Railway 

On the 30th April, at 1, Johnstone-street, Bath, WaLtrr Henry, 
youngest son of the late Mr. Wittiam Evans, Chief Engineer of the 
tubbulpore line of Railway, in his 16th year. 

On the 2nd inst., at Western House, Kensal-green, AGNes MaBet May, 
daughter of Mr. Horatio Brotuers, Memb. Inst. C.E., F.G.8 , in her 
lath year. 

On the 3rd inst., Freperick Tuomas Moy, son of Mr. Tuomas Moy 
engineer. 
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BREECH-LOADING GUNS. 

On the afternoon of Friday, the 31st ult., the Duke of 
Somerset moved in the House of Lords for a return 
relative to naval guns and projectiles. The motion was 
employed by the Duke of Somerset simply as a method 
consistent with parliamentary usage of calling the atten- 
tion of Government to the question of the relative merits 
of beech and muzzle-loading guns. There can be no 
possible objection to the ventilation of the subject. There 
is reason to believe that the present. movement in favour 
of breech-loading ordnance has originated with inventors 
of particular systems of constructing ordnance; and the 
sooner these gentlemen understand definitely that while 
their claims to consideration will be fairly weighed it is 
essential that they should adduce powerful arguments 
based on facts to obtain a national trial of their inventions, 
the better. The debate which followed the Duke of 
Somerset’s motion has, no doubt, already been carefully 
perused by every reader of this journal who takes any 
interest in ordnance matters, consequently we shall not 
reproduce it. The motion was agreed to, and the return 
asked for will be supplied; but this fact has really 
nothing to do with the question at issue. The arguments 
used during the debate in favour of breech-loading are old 
and well worn. The answer to them lies in a nutshell. 
The Government, naval and military officers, the country 
at large, all are quite willing to give breech-loading 
guns a fair trial the moment the advocates of such a 
system are—to use alegal phrase—prepared with a case. As 
it is, those in favour of breech-loaders demand a new trial. 
A verdict has already been pronounced, and unless it can 
be shown that this verdict was against the weight of evi- 
dence, or that new facts are now available, no new trial 
can be granted. But no one attempts to prove that the 
decisions pronounced by the various committees who investi- 
gated the whole subject, were anything but legitimate 
deductions from the experiments carried out. The late 
Armstrong and Whitworth Committee fired no less than 
20,000 rounds from rival breech and muzzle-loaders, and it 
cannot be gainsaid that the information they obtained from 
these experiments amply justified the verdict they de- 
livered. Breech-loaders the best that science and money 
could produce were practically tested, as, for example, at 


Nagasaki, and with results fatal to the system. The 
ultimate adoption of muzzle-loading guns was long 


delayed; and the most ardent advocates of muzzle- 
loading guns, to do them justice admit that under 
the circumstances the abandonment of breech-loading 
ordnance was right, and that no other course was open 
to the British Government if our ships, our forts, and our 
armies were to be provided with efticient artillery. So far 
a delightful unanimity of opinion exists. But the advo- 
cates of the breech-loading system now, after a silence of 
years, when we have spent about £4,000,000 on muzzle- 
loaders, assert that the system was only rejected because 
the particular method of application tried = the British 
Government was defective ; and they claim a new trial on 
the ground that an efficient system of breech-loading has 
been devised within the last few years. This is the in- 
ventor’s argument, but it is not the argument urged most 
forcibly on the attention of Parliament. This last deals 
with the question in the abstract; and it is far more im- 
portant in the sense that it is used by men who have no 
special proclivity for any invention. It is simply that, 
because other nations use breech-loaders, we ought to adopt 
them. Nothing can possibly be more illogical. On the 
same grounds it might be urged that, as Prussia used 
the needle gun with tremendous effect in the last war, we 
ought to adopt needle guns, and abandon the Martini- 
Henry rifle. To render legitimate a demand for a new 
investigation of the relative merits of breech-loaders and 
Woolwich guns, it will be necessary to prove not only that 
the artillery of Prussia, France, Italy, and Russia is con- 
structed on the breech-loading system, but that it is so 
much better than our own artillery, that it will be worth 
while to reject all that we have done and begin all over 
again. But this is exactly what the breech-loading party 
have, up to the present, totally failed to do. We have 
read everything that has been recently written on the 
subject, and we fail to find the slightest evidence that 
Prussian field guns or naval ordnance are better than ours 
in any single respect. We have read, it is true, certain 
statements, to the effect that Krupp guns are more 
durable than English guns; but the writers who make 
this assertion weaken their own arguments by assuming 





that the greater durability of the gun is due to the fact 
that it is constructed of steel throughout, instead of being 
partly of steel and partly of wrought iron. For the 
moment we will waive the question of erosion, and admit 
that a projectile which fits the bore of a gun tightly will not 
suffer gas to escape round it, and we shall follow the example 
of Herr Krupp’s advocates, and digress from the real 
subject at issue to consider what can be urged about 
steel as a material for ordnance. It is known that Krupp’s 
guns have burst over and over again up to a very recent 
yeriod ; that even in the last war a large number of steel 

russian fieldpieces exploded in action ; that, in a word, 
steel, whether made by Herr Krupp or anyone else, has 
always proved unreliable as an isolated material for 


guns, except, perhaps, when used on the smallest 
possible scale. The peculiarities of steel are very well 
understood. There are no special secrets about the 


way in which guns are made at Essen, No new system 
of producing the metal has been devised which will impart 
unusual toughness to steel. What reason have We, then, 
for believing that the arguments put forward in favour of 
steel guns are well founded?) Why should such guns be 
better now than they were five years or two years since ! 
It is not necessary that we should assert that they are not 
better. It is indispensable that those who want us to try 
steel, whether made by Herr Krupp or by Mr. Whitworth, 
should be prepared to prove not only that steel guns are 
very good, but that they are substantially superior to 
Woolwich guns. No one attempts to do this, and the 
steel party content themselves with repeating the parrot 
ery, “ Prussia has steel guns, therefore we ought to have 
them.” It is impossible for any Government to entertain 
a proposition based on an argument such as this. 

It is by no means easy to disentangle arguments which 
refer not to breech-loading alone, but to almost every 
detail of the construction of artillery. We have dealt 
with two principal points urged in favour of the system— 
two points which are at least practical, however illogical 
they may be. Several others remain to be noticed, but 
they are all, more or less theoretical. One of the most 
important is that breech-loading guns can be made to im- 
put a greater velocity to projectiles, and to shoot more 
accurately and with a flatter trajectory than muzzle- 
loaders. Here, again, two totally distinet questions are 
muddled up in almost inextricable confusion. To dismiss 
one portion of the argument, we may state that no evi- 
dence whatever is produced that Prussian field artil- 
lery shoots with a flatter trajectory or a higher initial 
velocity or more accuracy than English guns of the 
same weight, while it is absolutely certain that the best 
heavy breech-loading guns on the Continent are inferior 
in range and power of penetration to our 18, 25, and 35- 
ton guns. Turning to the theoretical portion of the argu- 
ment, we have to deal with the assertion that breech- 
loading guns ought to shoot more accurately than muzzle- 
loaders, because the projectile is properly centred. This 
argunent is equally convenient, ingenious, and fallacious. 
Whether we load at breech or muzzle, it is equally easy to 
make a shot centre itself in the bore. Captain Scott’s 
system effects this object unquestionably. So, we believe, 
does Mr. Lancaster's. We have never been warm in praise 
of the Woolwich system of rifling, but to it, and not to the 
gun, applies the question of centreing or not centreing. It 
is needless to dwell on this fact, which is patent to every 
artillerist who considers the subject without prejudice. 
As to making projectiles without windage, that can only 
be effected by the employment of some form of gas 
check applied to the shot, for exzunple, in 
the shape of a lead envelope or a Coppel ring. It 
is by no means proved that any system of gas check has 
yet been devised which gives perfectly satisfactory results, 
If such a check has been produced, it is strange that the 
inventor or inventors have not yet given to the world any 
testimony to that etfect, supported by competent and impar- 
tial authority ; and it is known that very grave objections 
exist to the use of projectiles complex and expensive in 
their character, which require much care in the storage and 
handling. But even if we admit, for the sake of argu- 
ment, that the difficulty has been overcome, and that 
breech-loading projectiles can be constructed with gas 
checks good enough not only for the practice ground, 
but for actual warfare, the advocates of the breech- 
loading system have hardly advanced a step, because they 
must prove that gas checks cannot be applied to muzzle- 
loaded projectiles. We assert that they can, and whether 
they can or cannot, it is obviously more prudent to attempt 
to solve the question by practical experiment with a com- 
paratively small outlay, than to launch out into a vast 
ocean of extravagance in search of an efficient breech- 
loader. 

Sut two arguments remain for consideration. These 
are that guns constructed on the breech-loading plan pro- 
tect the gunners, and, secondly, that they are more easily 
loaded than their rivals. As regards the first point, 
applied to field artillery the argument possesses no weight. 
The protection afforded by a fieldpiece to the men working 
it in the open is practically ni, while, if the gun be worked 
in embrasures, the space occupied by the piece would be 
too small seriously to affect the number of casualties which 
would result from rifle fire, or that of shells; as regards 
rapidity of fire, there is no advantage on the side of breech- 
loaders. When wecometoapply thisargument toheavy naval 
guns, a new complication is introduced, If these guns are 
to be loaded in the old style with rammers and sponges, 
worked by men, it is certain that the gun’s crew 
might be pelted with small-arm bullets through the open 
port in a way which would be impossible if the gun was 
always run out; but there is good reason to believe that 
heavy guns will not much longer be loaded in this way. 
Even if they were, when mounted in a turret, nothing is 
easier than to turn the port out of the line of small-arm 
fire; but our heaviest guns cannot be loaded by hand, and 
as soon as an efficient loading machine has been contrived, 
the crew will no longer have to go near the muzzle of the 
weapon, and they will, consequently, be as effectually pro- 
tected as though the gun was loaded at the breech. As 
regards facility of loading, as we must, in either case, call 
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in machinery to our aid, it really matters very little at 
which end the operation is performed. 

It will be seen that we have not urged a single objection 
to the breech-loading system, not because no objections 
exist, but because we are not arguing about the relative 
merits of rival systems, but dealing with the arguments— 
or no arguments—of the party who now, from various 
motives, are urging on the country the adoption of a line 
of action fraught with very grave consequences. It is no 
light matter to revolutionise the artillery of such a country 
as England. Of course if it is essential that a revolution 
should be effected we must accept the position; but before 
we can believe that it is indispensable that weshould seriously 
contemplate the abandonment of our splendid system of 
field and naval ordnance in favour of we know not what, the 
advocates of the change will have to produce arguments 
possessing a weight worthy of the occasion. The shadows 
of arguments which they now present to the British public 
would be unworthy of notice but for the ingenuity which 
has been employed in attracting attention to them. We 
cannot, we think, conclude this article in more ¢ ay sag 
words than those quoted recently in the Times by an ex- 
member of the late Whitworth and Armstrong Committee. 
The passage is extracted from a French official report upon 
experiments made since the war, and with all the informa- 
tion that thecontest could supply atthe disposal of the writer: 
— Notwithstanding a few imperfections, the Woolwich 
matériel, taken altogether, constitutes a first-class system 
of field artillery. The Woolwich wrought iron 9-pounder 
gave results which are not inferior to those of any gun 
actually in service in Europe. These results, however, 
can perhaps be surpassed. This is the end to be kept in 
view in the selection of a field gun, and which must be 
attained in the case of our adopting a breech-loader. 
This method of loading, since it possesses practical incon- 
veniences, must give, in compensation, notably superior 
results to the best muzzle-loading gun in order to be 
adopted.” The last lines contain the whole gist of the 
matter. It must be proved, and that conclusively, that 
breech-loading guns will give notably superior results to 
the best muzzle-loader before it would be justitiable to 
contemplate the abandonment of a system which, with all 
its faults, is yet sufficiently good to entitle Woolwich 
made guns to rank as the best in the world. 


THE UTILISATION OF WASTE STEAM, 


Tue number of non-condensing stationary engines in 
use is very large, and the discharge of their steam into the 
atmosphere instead of into a condenser represents a great 
expenditure—we shall not say waste—of fuel. Such 
engines are, however, seldom adopted without reasons 
sufticiently powerful to insure the rejection of condensing 
apparatus. Locomotives and portable engines for obvious 
reasons cannot be constructed on the condensing principle, 
and it will be found that stationary non-condensing engines 
are only used where fuel is exceedingly cheap, where water 
is too scarce to be used for condensing purposes, or in iron- 
works, where all the steam needed and more, can be raised 
by the heat, which would otherwise be wasted, escaping 
from puddling and ball furnaces. No one thinks of 
utilising waste steam under such conditions, and we shall 
not further refer to the subject in connection with them. 
Indeed, it is very difficult to see to what purpose the steam 
could be applied in such cases, with one somewhat limited 
exception—the warming of feed water—but the conditions of 
its employment to the best advantage in this way are well 
understood, and we need not dwell on them. In large 
cotton mills and weaving sheds considerable quantities of 
steam are required not only to heat the mill, but to supply 
the damp atmosphere requisite to the successful weaving of 
fine sized fabrics. In paper mills and calico-printing esta- 
blishments much steam is used in heating rolls, and the 
use of steam for warming water in brewing, &c., is very 
common. The question which presents itself, and which 
we propose to deal with here, is this. Is it better to use 
the steam which has left an engine for heating purposes, 
or to condense that steam and provide a separate Sellen, or 
additional boiler power in some other way, to supply the 
steam needed for heating purposes? We happen to know 
that there is a curious conflict of opinion on this point, which 
renders it well worth discussion in these pages. We must 
regard the question from two distinct points of view. In the 
first place, we have to deal with those conditions under 
which much more steam passes through an engine than 
can be used for heating purposes. This is the condition 
ordinarily obtaining in cotton mills. In the second place, 
we have presented for consideration those cases in which 
as much, or more, steam is required for heating purposes as 
for driving machinery. It will be found on examination 
that these varying conditions materially modify the problem 
to be solved. 

As regards engines driving cotton mills, it will be seen 
that the whole question turns on the value obtained from 
the use of a condenser. Thus, if we suppose that 10 per 
cent. of all the fuel burned to make steam is cniek 
heating the mill, and that it could be shown that the gain 
from the use of a condenser represented but 10 per 
cent. of the whole consumption of coal by the engine, 
then it would be better to use a non-condensing 
than a condensing engine; and it will also be clear 
on examimation, that as the volume of steam re- 
quired for heating purposes augments in proportion to 
the power due to the condenser, so will the economy 
of condensing as compared with non-condensing diminish, 
until at last a point will be reached when it is a matter of 
indifference which system we adopt, while a further demand 
for heating steam would render it better to abandon con- 
densation altogether. We are aware that this is opposed 
to the views of some engineers, who maintain that it is 
better in all cases to a heating and power distinct. but 
our views are nevertheless demonstrably sound, provided 
the conditions are such that the working of the engine will 
be no more affected by the use of the steam in heating 
pipes than it would be if the steam were discharged directly 
into the atmosphere, a condition which we admit is not 
always ootainable. As regards cotton mills, however, it 
will be found that, as a rule, the quantity of steam re- 





quired for heating purposes is much smaller than that 
given off by the engine — probably amounting to 
about one-sixth only. In a word, the engine rejects 
more heat than can be utilised, and this being the case, it 
is better to use a condenser thar’ not. This proposition at 
first sight appears anomalous. Because an engine gives 
out more heat than we require, why should we refrain 
from utilising that heat? The contradiction is easily 
explained away, as will be seen in a moment. 

Tn order to ascertain the power derived from the use of 
a condenser, it is a very simple matter to take an indicator 
card and measure the relative areas of the condensing and 
non-condensing portions; or, which comes to the same thing, 
to measure the a pressure in each portion. Thus, for 
example, if we take the case of a condensing engine using 
steam of an absolute pressure of 75 Ib. on the square inch 
expanded five times, we shall have an average theoretical 
pressure of 391b. From this must be deducted back pres- 
sure, say, 5 lb., allowance being made for imperfect vacuum 
and port resistance. The effective pressure will be 34 Ib. 
on the square inch. If, however, the condenser were sup- 
pressed, the average driving pressure would remain unaltered, 

ut the back pressure would be increased from 5 Ib. to about 
17 lb., and the effective pressure would be reduced from 
39 Ib. to221b. For the moment we shall regard the con- 
sumption of steam as remaining unaltered; therefore, 
the fee of power due to the loss of pressure represents the 
gain due to the condenser, which in the case cited would 
be about 36 per cent.; that is to say, for every 100-horse 
power given out by the engine with the condenser, it 
would without it, give out but a fraction over 64-horse 
power. It is extremely improbable that any circumstances 
could arise in connection with a cotton spinning or weaving 
mill in which so large a quantity of steam as that repre- 
senting 36 per cent. of the whole power employed would 
be required for heating purposes, and, therefore, to aban- 
don the condenser would be false economy. It may, how- 
ever, be as well to state here that the engine when working 
without a condenser would not use as much steam to produce 
65-horse power as it did when with the aid of the condenser 
it gave out 100-horse power, simply because the internal con- 
densation either in. the cylinder or jacket would be sensibly 
diminished when the frigoritic influence of the condenser 
was withdrawn. The temperature of steam of 75 lb. pressure 
is 307°4 deg.; that of steam of 5 1b. pressure is 162°5 deg. 
The range of cylinder temperature would, therefore, with 
condensation be 144°9deg. The temperature of steam of 
17 lb. pressure is 219°45 deg., and without condensation 
the cylinder temperature would consequently range through 
87°95 deg. only. Precisely how much this circumstance 
would affect the quantity of steam condensed in the 
cylinder it is impossible to say without direct experiment, 
but that it would reduce the loss is beyond doubt. On the 
other hand, however, if the same conditions of expansion 
and pressure were maintained in both cases, the engine 
must have a larger cylinder in order to develope the 
required power, and a new element of waste would be 
introduced by the extension of the metallic surface with 
which the steam would come in contact. These matters 
are, however, rather beside the question we are discussing, 
and we may take it as proved that the engines used in our 
manufactories owe over one-third of their power to the 
assistance rendered by a condenser—in many cases much 
more—and that the most economical use to which heat 
rejected by their cylinders can be applied is embodied in the 
production of a vacuum. 

It has been proposed that the exhaust steam might be 
utilised in heating mills while the condenser was retained. 
In other words, the exhaust pipe might be led up and 
down and round about a mill, and then return to the con- 
denser. The steam would then be partially condensed in 
the pipes and partly by the jet. Such a scheme is emi- 
nently delusive. In the first place, the maximum tem- 
perature in the pipes would not exceed that due to the 
— in them, or, say about 170 deg.; in the second, 

k pressure would be occasioned by the resistance of the 

ipes and their bends; and lastly, it would be practically 
impossible to maintain all the joints in such a heating 
pipe air-tight. In one word, we should have a bad heating 
apparatus and a wretched vacuum combined. It would be 
waste of time to discuss this aspect of the question further. 

There remain for consideration cases in which it is 
essential that large volumes of high-pressure steam shall 
be used in manufacturing operations, such as boiling pulp 
for paper making. Whether the supply is or is not to be 
had from the exhaust pipe of an engine depends altogether 
on circumstances. The total quantity of heat utilised by 
a steam engine represents so small a proportion of the 
whole heat contained in steam, that it is certain steam in- 
tended for heating purposes will lose little if it is first used 
to drive an engine. Cases may arise in which steam of a 
total pressure of, say, 70 Ib. on the square inch is required 
for some manufacturing purpose. Now the consumption 
of fuel in producing 100 lb. steam is practically the same 
as though the pressure were 70 Ib., and it will be very 
good economy to generate steam of the higher pressure 
named and pass it through a steam engine, which will 
then play the part of a reducing valve, and give out all 
the power due to a pressure of 30 Ib. on the square inch. 
The engine will, it is true, work against a back pressure 
of 70 lb., but no one looks for economy here. As the steam 
must be had in any case, it is as well to get all we can 
out of it,and in this way in many works from five to 
50-horse power might be had, in one sense, for nothing. 
Under such conditions as these, the cases we have named, 
in which engines are worked with a heavy back pressure, 
become perfectly legitimate examples of the utilisation of 
waste steam. So long as the pressure of the steam re- 
quired for boiling or heating is moderate, but still con- 
siderably above that of the atmosphere, it is good polic 
to use strong boilers, and carry the pressure high enoug 
to work an engine; but this rule will only apply, as we 
have already pointed out, in another case, when the 
whole volume of steam uired for heating is much 

ter than that which would be rejected by the engines. 

n few words, when the primary use of steam is to heat, 


then the condenser may be suppressed ; when the primary 





use of steam is to give out power, then the condenser 
cannot with advantage be dispensed with. 

A somewhat complex case is presented when the final 
pressure in the cylinder of a condensing engine is greater 
than that of the atmosphere. Under such circumstances 
it is obvious that more steam remains in the cylinder at 
the end of the stroke than is required to produce a vacuum. 
The surplus may be utilised for heating purposes in many 
cases with advantage. On some of the American river 
boats it is employed very xs, soomege | to urge the fires. 
The moment the exhaust valve opens, the steam, of perhaps 
30 Ib. pressure, escapes in part through a suitable secondary 
valve, and rushing up the chimney creates a draught. The 
secondary valve instantly closes, however, and in doing so 
opens a free communication with the condenser, to which 
about one-half the whole volume of steam goes, the re- 
mainder urging the fires as we have said. By a somewhat 
similar arrangement the steam could obviously be used for 
heating purposes, It must not be forgotten, however, that 
it is very bad economy under most circumstances to dis- 
charge steam of 301]b. pressure either into the air or a 
condenser, 








PRIVATE BILLS IN PARLIAMENT. 

Srvce our last issue the following progress in private bill legis- 
lation has been made. Before the House of Lords’ Committees 
on Opposed Private Bills, on Monday, the clauses were agreed 
to in the Vestry of St. Pancras Bill. In the adjourned case of 
the Dublin, Wicklow, and Wexford Railway Bill the preamble 
was proved. In the case of the Ryde Pier Bill the preamble was 
not proved, In the case of the Scarborough Marine Aquarium, 
there being no locus standi allowed on the part of the petitioners 
against the bill, it was referred back as unopposed, the opposi- 
tion of the Corporation of Scarborough having been settled. The 
Colchester Gas Bill was opened and adjourned. On Tuesday the 
Truro Water Bill was proceeded with and adjourned. The 
Halkyn District Mines Drainage Bill was adjourned till Wednes- 
day. The preamble was proved and clauses agreed to in the case 
of the Colchester Gas Bill. The Leicester Water Bill was opened 
and adjourned. The Waterford and Limerick Railway Bill was 
withdrawn. On Wednesday the preamble was proved of the 
Truro Water Bill, and the consideration of clauses adjourned till 
Thursday. In the case of the Halkyn District Mines Drainage 
Bill the locus standi of the petitioners waz disallowed. The 
preambles were proved of the Leicester Water and the Oxford 
(Corporation) Water Bills, and clauses agreed to. The preambles 
of the Regent’s Canal and Dock Bill (with amendments) and the 
South Devon Railway Bills were also proved and clauses settled. 

Before Lord Redesdale’s Committee the preambles have been 
proved of the following unopposed bills, viz. :—The Ramsey and 
Somersham Junction Railway, Milford Docks, Broadstairs Gas, 
Cleethorpes Gas, Greenock Police, Scarborough Marine Aquarium, 
and the Pontypridd Water Bills. 

Before the House of Commons Committees on Opposed Private 
Bills the following matters have been considered or disposed of : 
—The Stockton and Middlesbrough Water Bill was further pro- 
ceeded with on Monday, and was adjourned from day to 
day. The Crosshill Burgh Extension and the Glasgow Corpora- 
tion (Municipal Extensions, &c.) Bills (competing schemes) have 
been similarly considered. The preamble has been proved of the 
South-Eastern Railway (Omnibus) Bill, with amendments, the 
whole of the proposed new lines being struck out. In respect of 
one of these cases the costs were allowed to Mr. Lushington (a 
petitioner) and another petitioner. The preamble has also been 
proved of the London, Chatham, and Dover Railway Bill for a 
fusion with that undertaking of the Crystal Palace and South 
London Junction Railway. In the case of the London and 
North-Western Railway (New Lines, &c.) Bill the preamble was 
proved so far as it relates to the Swansea Junction. In the 
Metropolitan Board of Works (Various Powers) Bill the addi- 
tional provisions have been considered and the clauses settled. 
In the case of the Southampton Corporation Gas (Purchase, &c.) 
the opposition is withdrawn. In the case of the Metropolitan 
District Railway Bill, authorising a short branch to connect the 
Hammersmith Extension with the Richmond Line (London and 
South-Western Railway) at Shaftesbury-road and Acton-green, 
the preamble has been proved, the Committee expressing an 
opinion that if there were any existing powers for extending the 
Mansion-house Station of the Metropolitan District Railway they 
ought to be exercised. The clauses were then agreed to. In the 
case of the Felixstowe Railway and Pier Bill the clauses were 
agreed to. The Broadstairs Water (No. 2) and Broadstairs 
Water (No. 1) Bills were adjourned on Wednesday. The preamble 
was proved of the London and North-Western Railway (New 
Lines, &c.) Bill, as far as it relates to the acquisition by purchase 
(an ultimate 4 per cent.) of the Walsall and Wolverhampton Rail- 
way. The main opposition proceeded from Lord Lichfield and 
other preference shareholders, who are to receive an immediate 
4 per cent. The opposition is withdrawn to the Sevenoaks, 
Maidstone, and Tunbridge Railway Bill. 

Before the Chairman of Ways and Means Committee the 
preambles have been proved of the Busby Water, Worthing Gas, 
Hamilton Water, Whitthread’s Patent, Glasgow (City) Street 
Improvement, Greenock Water, Stapenhill Bridge, St. Philip’s 
(Bristol) Bridge, Galway, Oughterard, and Clifden Railway, 
Torbay and Brixham Railway, and the Llanelly and Mynydd 
Mawr Railway Bills. 

Before the House of Commons’ Examiners of Petitions for Pri- 
vate Bills, in the case of the London Central Railway (Abandon- 
ment) Bill, the standing orders will be reported to have been 
complied with. 

In the Lords the following Bills have been read, viz. :—For the 
second time, the Brewood and Wolverhampton Railway, the East- 
bourne Water, Lord Windsor’s Estate, North-Eastern Railway, 
and the Ashton-under-Lyne, Stalybridge, and Dukinfield 
District Water Bills; while the Ryde and Newport and Cowes 
and Newport Railways, the Railway Passengers’ Assurance Com- 
pany, the Gravesend Terrace Pier, the Liverpool Tramways, the 
Crystal Palace Company, the Waterford and Central Ireland, 
Kilkenny Junction and Central Ireland Railways, the Lymington 
Harbour and Docks, the Midland and North-Eastern Railways, 
and the Carmarthen Gas Bills have been read a third time and 


In the Commons the York (Skeldergate Bridge) Improvement 
Bill, from the Lords, has been read a second time, and the Great 
Northern Railway, Longwood Gas, Manchester, Sheffield, and 
Lincolnshire Railway, Pontefract Borough Extension, Rother- 
ham Corporation, Sheffield and Midland Railway Companies’ 
Committee, Southport Improvement, Caledonian Railway (Glas- 
gow Central Station oa. Lines), Metropolitan Central 
Markets (Smithfield), Worksop Water, Chelsea Water, and the 
Tees Conservancy Bills have been read a third time and passed, 














May 7, 1875. 


THE ENGINEER. 








REPORT ON THE UTILISATION OF PEAT AND 
PEAT, [LANDS. 
By Mr. F. A. Pacer, C.E. 
(Continued from page 269.) 

Peat for burning Bricks, Tiles, Cement, and Pottery Ware.— 
Herr Friedrich Hoffman, of Berlin, well known for his celebrated 
kiln, showed large models and photographs of the same, for which 
he obtained a medal of progress. There are at the very least 280 of 
these kilns in Germany and elsewhere, which, either, the whole, 
or part of the year, are fired solely with peat. Strange to say, in 
— of the expiration of the first patent, not a single one of 
the numerous kilns of this kind erected in the United Kingdom 
is fired with peat, so far, at least, as we can make out after 
careful inquiry. These kilns fired with peat are principally 
set up in the Prussian provinces of Prussia (proper), Posen, 
Pomerania, Brandenburg; also in Mecklenburg, the Elbe Duchies, 
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Hanover, and Oldenburg — all ot countries. There are 
similarly a numberin East Friesland, in Holland, in Russia, Hun- 
gary, and Southern Germany. The quality of the peat is a matter 
of indifference ; and, in fact, fuel the most inferior can be used. 
As regards bricks, light fibrous peat or moss peat is even preferable 
to heavy kinds, as it affords a flaming and less intense heat. Some 
years ago we contributed a description of this, perhaps the most 
wide-spread apparatus for burning peat, to a technical journal ; re- 
ferrin g to the accompanying illustrations. : 

The principal engravings (p. 327) show a longitudinal cross sec- 
tional elevation of the kiln, and the same in plan. In the plan the 
upper portion is in section ; with the top, through which the fuel 
is fed, removed. This top is shown, with its numerous holes down 
which the fuel is fed, in the lower half of the plan ; and the housing 
given in the longitudinal cross section is taken away. The kiln 
substantially consists of a long railway-tunnel-shaped passage, 
forming a long annular channel or ring. This ring is divided into 
twelve, or, asin the case of the oblong annular kiln illustrated, 
fourteen compartments, which may be made to communicate or to 
be separated Sen each other by the raising or lowering of a parti- 
tion or damper. These intercepting dampers are lowered in grooves 
built into the walls of the furnace immediately after each flue ; or 
inserted from the side through the doorways. To each compart- 
ment there is an entrance doorway, which can be closed with tem- 
porary brickwork. Flues lead from the bed of each compartment 
to the central smoke chamber, which communicates by a main flue 
with the chimney outside. The skeleton diagram indicates the 
action of a kiln constructed with the fourteen compartments as shown 
in the shaded engraving. 





























In compartment No. 1 the green bricks are being set or stacked ; 
from No. 2 they are being drawn, while the air from the outside, 
entering here, cools the bricks in the compartments numbered 3, 4, 
5, and 6; in the compartments numbered 7, 8, and 9, the bricks are 
being burnt, and it is into them that the = is being fed. This 
is done by simply dropping small pieces of fuel from the holes in 
the top amongst the pane d incandescent bricks below, which are 
stacked up in a simple way rendering this possible. The revolving 
draught, raised to ahigh temperature by previously passing — 
the incandescent bricks, here supplies the necessary oxygen to the 
fuel thrown in from above amongst them. The fire gases evolved 
from this fuel then pass into the compartments Nos. 10, 11, and 
12, making the bricks therein ready for burning. They at last reach 
the quite mn bricks, out of which they absorb the moisture, 
driving it directly through the open valve of No. 14 into the smoke 
chamber, and through the central oblong flue into the chimney. 
The state and progress of the fire can be at any time easily seen 
through the apertures on the top, down which the fuel is fed ; and 
as the draught is under perfect control, the heat can at once 
raised or lowered. The low temperature at which the gases leave 
the kiln is indicated by the fact that a high chimney is required 
for getting up the draught. In the case of the kiln illustrated a 
chimney 120ft. high is used. There is thus a perpetual current, so 
to say, of bricks, which is brought slowly to revolve inst, and 
in direction to, a ly revolving draught. In the 
tafe y par Ranyed in ccateet with = ata 
comparati temperature, and then grad vance towards 
he ed temperatures until they are at last burnt. Each stack of 
to be burnt is therefore most made to combine 





successively : (1) the functions of a grate for fuel in a state of 
subdivision ; (2) of a Siemens regenerator for heating both the gas 
and the air to be burnt ; (3) of a drying room for themselves when 
green ; and (4) of a cooling room for themselves when burnt. 

Each day one chamber is emptied of its burnt and cooled-down 
bricks, and another chamber is filled with green goods. The height 
of each chamber is only from 8ft. to 9ft., or about that which a 
man can reach with his hands, so that the bricks can be easily taken 
in and out, and they are not subjected to too great a weight when 
ata high temperature. Any repairs can also be at once done to 
any one of the chambers as it gets emptied in its turn. In every 
process of treating clay with a view to drying it in the open air or 
to burning it, it is absolutely necessary to carry out these operations 
omg at the risk of cracking and splitting the This 

iln, from its very gradual action, and absence of sudden change of 
temperature, produces no ‘‘ wasters” from these causes, and the 
bricks can also be burnt in a much more moist state than in ordi- 
nary kilns, asthe heat is very gradually brought to bear upon them; 
though of course it is always best to set them when in as dry a 
state as possible. By means of the existing air-tight envelope 
formed by the sand on the top and sides, and by hermetically closing 
the flue and feed-pipes, the kilns can be closed up and left to them- 
selves for five days and more. They can therefore be easily left 
alone for twenty-four hours, and thus they need not be fired on the 
Sunday. In pottery and similar kilns the fuel is encased in open 
retorts, out of which the gases can flow without the fuel coming in 
contact with the goods, 








t does not differ from one 
openings for dropping down 
The enlarged cross-section of 


The construction of a kiln using 
burning coal, except that the verti 
the fuel are made somewhat wider. 
the kiln will render quite plain how the peat is burnt, on being 


dropped in the shafts formed while stacking the bricks. The con- 
sumption of the peat necessarily varies according to the natures 
both of the peat and of the clay worked up. On an average of 
many kilns, the cubic volume of the peat consumed is one-third of 
that of the clay burnt into bricks; or one cubic foot of peat is burnt 
per three cubic feet of bricks. The two hundred kilns, in round 
numbers at work, turn out four hundred millions of bricks per 
annum, consuming from three to four hundred millions of sods 
of - ordinary sizes made in the peat districts where they are at 
work. 

Peat and other fuels quite worthless and impossible to be burnt on 
fire-bars are used with success in this way. For instance, at the 
brickworks of Messrs. Weber and Rieder, in Grosskreuz, near 
Brandenburg, a stratum of peat, about four feet thick, was found 
upon the bed of clay being worked. On account of its large pro- 

rtion of ash, it could not be burnt. Since, however, a Hoffmann 

iln has been there set up, this peat has been therein used as fuel 
with profit. It is not improbable that, asin this kiln, the true way 
of burning peat is in the form of powder, which, as regards drying, 
would offer great advantages. Good results would possibly attend 
the burning of peat in such furnaces as those of Mr. J. Bourne, of 
Mr. Leigh, and of Mr. Crampton. 

Peat in Glass Furnaces.—The glass manufacturers, Stilzle, of 
Schrems, and in Suchenthal, and Wokann, in Moosbrunn, gasify 
the peat in simple generators, and lead the gas into the fire cham- | 
ber of the glass furnace. The peat is first well dried, or, still 
better, imperfectly carbonised. The Brothers Hardmuth, in Bud- | 
weis, manufacturers of pottery ware, employ a similar process. 

Herr Friedrich Siemens, of Dresden, a brother of Mr. C. W. 
Siemens, of London, has large glass works at Dresden, in which 
lignite is burnt in his regenerative gas furnaces ; but he has set up 
a number in other places for using peat only. 

Peat as Steam Fuel.—The only special provision we could dis- 
cover at Vienna for the combustion of peat as steam fnel was 
exhibited by an English manufacturing firm. Messrs. John Fowler 
and Co., of Leeds, had a steam traction engine constructed for 
burning peat on an estate of the Archduke Albrecht in Hungary. 
The only modification was that the grate surface had 50 per cent. 
more area than for coal, with the attendant increase in fire-box 
width and heating surface. In the magnificent special exhibition 
of the Archduke Albert was to be seen a a of raw peat, one 
cubic foot in volume, from his estate in the Wieselburger Comitat, 
Hungary. The area of the bog is 3000 Austrian Joche, and the 
a is from three to six feet thick. No other peat came from 

ungary, where the forests are still of great extent. The ordina 
portable engines of the English makers have a much too smal. 
grate and of fire-box heating surfaces for peat, and some loss and 
disappointment have been caused to German purchasers of engines 
primarily made for burning coal. It is not impossible that at any 
rate fibrous surtace peat could be burnt in the fire-boxes of portable 
engines on some of the plans, with slight modifications, now being 
introduced for straw. 

No railway in Austria has adopted peat as a fuel ; this is only the 
case in some of Bavaria and Oldenburg. A number of years 
ago, the administration of the Staatsbahn set up considerable peat 
works, but they were soon given up after the first trials. On the 
Oldenburg railway, and on the line between Meppen to the Rhine, 
the size and area of the peat stores are astonishingly large. The 
locomotive fire-boxes on the Oldenburg line are of the common con- 
struction, only larger, with fire-bars somewhat closer, a water jet 
in the smoke-box to there put out any accumulation of sparks 
drawn by the blast pipe through the fire tubes, and a chimney of 
the inverted cone shape, as in engines burning wood and lignite. 
The very capacious tenders are covered up and closed in front to 
prevent the access of sparks from the chimney; and there is an 
additional covered truck behind for the requisite supply of peat. 

Herr Kalus informs us that some experiments on Austrian rail- 
ways with peat from the Benedicthiitte showed that on an average 
incline of yt}, and a gross of 1000 Austrian centners, 202 
Viennese pounds of peat were used per German mile. 

When, as on a railway, there is a question of transport, more 
than one objection to peat comes to bear. The loss with raw peat 
in breaking bulk, or unloading, is not inconsiderable, being five 
and ten per cent. of the weight. Thenat least double the weight 
of fuel has to be conveyed ; and, on account of varying quality, and 
considerable volume, punctuality in the locomotive service cannot 
so well be relied upon. It is difficult to with exactitude 
about the absolute value, as a fuel, of peat, as that will depend on 
the kind of peat—especially its contents in carbon—on its state of 
aggregation, its mode of preparation, the t of water it con- 
tains, and on the way it is burnt. There is no doubt that a really 
cheap process of oy aged ee would meet many difficulties on 
railways located far from beds, 

On a steamer belonging to the Dublin Steam Packet Company 
plyin in 1843 up the river Shannon, it was found that raw peat, 

ouble the weight of coal ordinarily used, did only the same duty 
in raising steam. This peat was the product of a favourable 
season for air drying; when bad or very damp, its evaporative 








capability was reduced one-third, and more, For stationary steam 


boilers there are localities where it effects much saving. The spin- 
ning factory ange in Oldenburg use to great advantage under 
their steam boilers a mixture of half Backtorf and half coal, 
The clinkering of the fire-bars was found to be thereby prevented. 

Mr. Alexander McDonnell, locomotive superintendent of the 
Irish Great Southern and Western Railway, has published some 
important figures, given by Herr T. Weber, chief engineer of the 
State railways in Bavaria, as to the useful duty of various kinds of 
peat in the locomotive, in answer to specific inquiries. In answer 
to the questions—‘‘ What are the relative values, for locomotive 
purposes, of pit coal, brown coal or lignite, stich torff, or raw 
peat, turf manufactured at Haspelmoor and at Kolbermoor, 
turf manufactured into small balls near Aibling?” Herr Weber 
stated, one Bavarian cubic foot (0°02486 cubic metre) of ordinary 
and air-dried cut peat, weighing 5000 grammes, is equal in calorific 
effect in the ive to the same weight of peat manufactured 
by Exter’s process at Haspelmoor, to as much as 5300 grammes of 
ball peat from Aibling, by Eichhorn’s process, and to 2560 grammes 
of Wesphalian coal from the Kuhr. As regards the relative — 
without reckoaing freights, one cubic metre=40 cubic feet of ordi- 
nary cut peat, costs 26-32 pence; 50 kilogrammes=1 centner of 
coal ton the Ruhr, 13% pence ; 50 kilogrammes=1 centner of com- 
pressed peat from Haspelmoor, 74 pence; 50 kilogrammes =1 
centner of compressed peat from Kolbermoor, 74 pence ; 50 kilo- 
grammes=1 centner of ball turf from Aibling, 74 pence. 

With respect to the quantity of ordinary cut air-dried peat 
“necessary to burn in a locomotive to take a passenger train a cer- 
tain distance,” compared with the coal, that would be required to 
do the same duty ; it appears that, “‘in the second quarter of 1872, 
the consumption of stich torf for passenger trains was 0°86 cubic 
metre (or 121°7 kilogrammes coal) a German mile (=4°610755 
English miles), with 13°2 wagons (two axles).” 

These figures are important in several respects. If other evi- 
dence were wanting, they prove that no process, whether of masti- 
cation, or compression, or even of masticating and subsequently 
globulating peat, can add to its calorific effect; and it is evident 
that no process of the kind can increase its contents of carbon or 
hydrogen. Any process of condensation, by diminishing bulk, and 
strengthening the texture, simply gives worked peat more port- 
ability than merely cut peat can have. At the same time, we should 
have expected that the worked peat would have yielded superior 
results under the action of the locomotive blast pipe. The popular 
supposition, however, that condensed peat is nearly as good as coal 
for raising steam is again proved to be utterly incorrect. 


VIII.—TuHeE RECLAMATION OF PEAT LANDS. 

In Holland, not less than 40,000,000 tons of peat fuel are raised 
and dried each year, yielding, in excise duty £140,000 per annum, 

It is probable that the ways in which the hard-working Dutch 
make use of their peat beds would afford the most fruitful appli 
cations, at any rate, as regards the reclamation of peat lands. It 
is perhaps not generally known or remembered that the Dutch, 
during the reign of William III. and Mary, offered to drain and 
reclaim into pasture land the whole of the great Irish bog of Allen; 
in Queen’s County, if only allowed to be governed by their own 
laws. As this bog is lying waste to this day, and has an important 
example has thus been lost, many will regret that the offer was not 
accepted. Perhaps it is not even now too late. Some of the 
richest soils in Ireland are, however, said to be due to a mode of 
cultivation, very similar to the Dutch plans, introduced by emi- 
grants popularly known in Ireland by the name of * Palatines,” 
and possibly of German or Dutch descent. 

The Helena-veen Company exhibited tobacco and flax grown on 
the two-feet depth of alluvial soil found at Herzogenbusch after 
removing and working up the three metres thickness of peat. 
Formed in 1855, this company employs all the year round 300 men 
and 100 women, besides 250 persons, in addition, in summer, with 
two steam tugs for their canal boats, of from 20 to 120 tons. The 
canals of the company have a length of thirty thousand metres. 
They are said to med found their undertaking a source of very 

eat wealth. From documents published on this essentially Dutch 

ranch of industry, we learn that the peat is not entirely removed, 
but about eighteen inches of it are left on the generally sandy 
bottom of the bog. Sand is generally thrown out of the canals on 
the surface ; the surface is ploughed over three times, the last 
time to the depth of about a foot; it is then well manured with a 
three-inch thickness of compost consisting of feces, peat ash, and 
road detritus, and well ploughed and harrowed. The first year rye 
is sown, then potatoes, after fresh manuring, and in the third year 
rye again with grass and clover, when it is left in green crops for 
three years. This rotation of crops has been practised in Holland 
for more than three hundred years. Navigable canals are systema- 
tically cut, affording both complete drainage and cheap communi- 
cation ; the peat, while being itself utilised as fuel, is removed to 
afford land for culture ; and the canals again, leading to the sea, 
are used, not merely to drain and carry away the peat, but also to 
convey, as return freights, the requisite phosphatic manures, 

During hundreds of years, soil was being formed by the successive 
death and growth of generations of plants, and therefore containing 
the nitrogen and minerals necessary to plant life. Peat soil is neces- 
sarily very rich, and when drained and properly treated becomes 
of the best quality. Sir Humphrey Davy eld that a *‘ soil covered 
with peat is a soil covered with manure.” Mere peat, however, is 
just as sterile as sand ; neither in the one nor in the other can cul- 
tivation be carried on, and a moor is also impregnated with the 

uliar peat acid, which only permits the growth of a special flora. 
his has, after drainage, to be neutralised with lime, and the lack 
of phosphoric acid being once replaced by means of compost, bone 
dust, and similar manure, rich crops can be raised. Tobacco is 
well known to be the most exhausting of all crops, and this is the 
main staple of the Helena-veen Company. 

The development of the utilisation of peat in Holland seems to 
have been favoured by the heavy import duty on British coal; but 
neat has been extensively worked there for the last two centuries, 

narough way, peat has been used there from time immemorial. 
According to as the inhabitants of the coasts of the North Sea 
even in his times fished or dredged up peat, leaving it to dry during 
several days. That country is ind very rich in peat, and one of 
their peat bogs, the Peel, is more than thirty miles long, and from 
six to eight miles wide. Widow Sierat and Son, Utrecht, showed 
a quantity of different kinds of peat from sundry works employing 
120 men and 70 women. Kroon, of Leyden, had peat formed by 
grinding, mixing with water, then stamped down with the feet, cut 
into bricks, and dried in the open air. J.C. Rahder, of Hoogeneen 
(Drenthe), peat prepared by his machinery. All the peat and 
charcoal from Holland had a good appearance. The ashes were 
said to be used as manure, err der’s works were visited 
towards the end of 1872 by the Dublin Commission on Peat; and 
the report states that they were first laid down about seven or eight 
yearsago. The planis somewhat similar to that adopted by Prince 
Schwarzenburg. The Dublin Commission state that— 

“The macerating mill is a vertical cylinder about 6ft. high and 
3ft. in diameter, in which a vertical iron shaft revolves, driven by 
gearing of a 10-horse portable engine. Upon this shaft several 
arms are fixed, which tear up the raw peat, after which the pulp is 
forced by a screw through a pipe at one side. This pipe terminates 
in a mouthpiece with three orifices, through which the disinte- 
grated peat finally issues forth, and as it issues is cut off when 
about bin. or 13in. long, and the pieces are removed for drying in the 
open air. The pieces when ave an average size of Sin. long 
by 24in. square, and each piece in fair marketable condition weighs 
nearly a pound and a-half. In October, 1872, this dense turf was 
being sold at 3 florins and 75 cents per 1000 pieces, or at a price of 
about 10s. 6d. sterling per ton at the works. Mr. Rahder employs 
five mazerating mills and five portable engines of about 10-horse- 

wer each during the turf-making season, which extends from the 

tterend of April until September. The quantity made by him 
ss the last season My estimated at hanno a —. 

‘or working purposes upon this system & ailway is lai 
upon the bog, on which the mill and the sustiile dxetnn, severally 
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mounted upon wheels, travel, and as the raw peat is extracted 
from the bog, the mill and engine are moved onwards, the 
mechanism being kept close to the place where the peat is in pro- 
cess of being raised. Close by stands a large covered shed, in 
which the engine and mills are stored, and there is a fitting-shop 
for repairs. The other end of the shed forms an extensive store 
for dense turf, from which it is delivered into boats on the canal 
which communicates with the works. At the Hague, this dense 
turf, called ‘* Rahderturf” after the maker, was, at the time of 
our inquiries, sold in good dry condition at a retail price of 8} 
florins, equivalent to 14s, 2d. sterling, for 1000 pieces. ‘The aver- 
age working capability of each machine was stated to be 20,000 
pieces of dense turf for each working day, and the number of per- 
sons employed, men, women, and young persons, and including 
the engineman, amounted to about 22 in all. The best qualities of 
heavy dense turf, made in the Haarlem district, by kneading and 
treading, are at present sold at the Hague at about 1s. sterling for 
72 sods, which is also the retail price of the machine-made turf of 
Mr. Kahder, as well as of the best ordinary air-dried cut turf, the 
latter being, however, much larger and more light. For purposes 
of “comparison, we may here observe that the retail price of good 
sound English Newcastle coal was, at the same time, in the Hague, 
about £1 lbs. sterling per ton.” Herr Rahder also supplies raw 
peat, and he employs in all about 300 persons during the peat 
season, which extends from the latter part of April until September. 

The ordinary way of reclaiming the high peat bogs in Holland 
has been lately described by Mr. Consul Newnham of Amsterdam. 
He states that the system of drainage generally adopted in the 
high moors of the northern provinces of Holland after a general 
outlet with sufficient fall has been secured, ‘‘ is to divide the tract 
into strips by cutting open drains of about 39in. wide by 33in. deep 
through the whole length. The strips, usually about 136 yards in 
breadth, are then traversed or subdivided by smaller 
drains. Having thus prepared means for drawing off the water 
and partially drying G peat, nothing further can be done for a 
considerable time, varying from two to ten years, except occasionally 
deepening the drains a few inches whenever the marshy state of 
the soil permits it. As soon as the bog has sufficiently settled 
down and is fit to be operated upon, the crust or surface is pared 
off with the spade to a depth of from 2ft. to 4ft. so as to remove 
the coarse, undecomposed vegetable matter, which though unfit for 
fuel is yet carefully put by for future use in bringing the under 
soil into a state of cultivation. The peat is then cut out in pieces 
like bricks by means of a long narrow spade and conveyed to an 
adjoining strip of ground which has previously been covered with a 
thick layer of the above-mentioned parings where they are set up 
in rows to dry. The process of drying being invariably done in the 
open air, it depends entirely upon the state of the weather, and it 
not unfrequently happens after a wet summer that consumers who 
have not laid up a stock of turf dried in the previous year are 
obliged to make use of the new stock in a damp state. 

With regard to the utilisation of peat lands, an important ex- 
periment, very successfulas yet, is being carried on, besides other 
places in Germany, on the Kénigsmoor, near the colony of August- 
endorf, about two German miles from Grauenburg. The bog, after 
being drained, has its surface cut up with a sort of pick with five 
teeth during the autumn and winter ; and this is repeated in the 
following spring. During warm dry weather the moor is also 
harrowed with a light hand implement. A bright summer’s day 
on which the wind is high is then chosen; a portion of the moor 
is set on fire ; and this is repeated on every favourable day. The 
objection is the fearfully smelling smoke, which, in some years, is 
often carried by the wind from Oldenburg and Hanover so far as 
to be observed at Vienna and Cracow, and up to the Alps south- 
wards to Lyons and westwards to Britanny. After a successful 
burning, the field appears covered with Sin. of ash; and buck-wheat 
is at once sown in and harrowed over. Each year for six years in 
succession the moor is treated in the same way ; but the crops 
diminish rapidly every year after the fourth. This six years’ culti- 
vation is undertaken by farmers who are said to eagerly to compete 
for it. The land then returns to the State, upon which it is 
planted with trees, principally birch, but also pine and fir, An 
unsystematic system of firing the surface of a heath in order to 
sow buckwheat had long been in use. 

Freight being a great difficulty with peat, a system of cheap 
canals, as in Holland, is necessary for the extension of its use. In 
the Bremen district as far as Guarrenberg, in the moors near 
Oldenburg, in the colonies near Aurich in eastern Friesland, in the 
Ems district near Rauderfehn and Papenburg, favoured by numer- 
ous systematically laid out canals, a very considerable trade is 
done with the peat sent to Hamburgh, Cuxhaven, Bremen, Geeste- 
miinde, Bremerhaven, Emden, to the marsh districts and islands 
of the Baltic. An English company is stated tohave begun opera- 
tions in the Grand Duchy of Oldenburgh, upon Hodge’s Canadian 
process, for cutting a shallow canal and working peat at the same 
time. The peat produced by Hodge's Canadian Peat Company at 
Montreal for the Grand Trunk Railway is by Mr. Aikman, and the 
railway company, said to cost 80s. per ton, with a production of 
3000 tons per machine per season by 16 horses’ power. 

In Holland and also in Saxony, near Liebenwerda, and elsewhere, 
the ponds of water resulting after the extraction of the peat bave 
been applied to pisciculture, and it is stated, with a oul profit. 


(To be continued.) 
ON SPAR TORPEDO WARFARE.* 
By Mr. A. SEDGWICK WOOLLEY, Secretary, Associate. 





Spar torpedo launches are being so generally adopted at present 
into the service of all foreign nations, that a short sketch of the 
origin and history of this form of submarine warfare may be in- 
teresting, before discussing the merits and demerits of the plans 
now in vogue. 

The first idea of an offensive attack by means of a boat speciall 
constructed to carry a torpedo seems to have originated wit 
Captain David Bushnell, of Connecticut, about the year 1775, but 
it had little in common with the boats now used for the same 
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yurpose. This boat, an account of which was read by the inventor 
before the American Philosophical Society in 1798, was {only in- 
tended to accommodate one person, who sat in a water-tight 
chamber capable of containing sufficient air to support him for 
thirty minutes, and who could cause the vessel to descend and 
ascend at will by letting the water into a chamber below him, or 
expelling it therefrom by means of two brass force pumps, at the 
same time letting fall about 200 1b. of the lead by which the 
vessel was ballasted at the bottom. The boat was propelled by an 
oar and guided with a rudder, and had an iron tube fixed to its 
crown capable of sliding up or down through a space of Gin. A rod 
passing through this tube carried a wood screw which could be 
fastened into the bottom of a ship by turning the rod, and then 
cast off by unscrewing the rod again. 
this screw to a torpedo, placed on the top of the boat, which could 


also be cast off in a similar manner, and thus left hanging below | 


the ship. The torpedo was fitted with a clock which could be set 
so as to release a lock after any given time and fire the powder. 
An attempt was made with this boat to blow up the English sixty- 
four gun ship Eagle during the campaign of 1776, but the operator 
from some reason or other was unable to fix in the screw and jad 
to desist from the attempt. Soon after this, the ship on which 
the torpedo boat was carried was sunk by our guns, and no other 
boat was built at that time on the same principle. 

The next step in the same direction was made by the celebrated 
Fulton, who proposed a similar diving boat to the French Govern- 
ment about the year 1801, and made several successful attempts in 
the harbour of Brest, blowing up a small vessel by means of a 






FIG.¢@ 

















A rope was extended from | 
| The explosion, though severe, failed to effect any hole in the 


Stationary torpedoes were employed during the Crimean War 
for the defence of Sebastopol and Cronstadt, but the Russians, 
‘wom | deterred by the ill-success of all former offensive torpedo 
oats, did not attempt any trials with them, and it was not until 
during the Civil War of America, the Southern States, being over- 
powered by the force and resources of their adversaries, resorted 
to a most extensive employment of torpedoes, that the power of 
this species of attack was developed. 

The first of these attacks was made off Charlestown, against the 
U.S. war vessel Ironsides, by a cigar-shaped boat under the com- 
mand of Lieutenant Glasselle, with a crew of three men, carrying 
a torpedo containing 601b. of powder at the end of a spar. Not 
knowing the action of the explosion, and thinking that their boat 
would be sunk by it, her crew jumped overboard before ramming. 


bottom of the Ironsides; the boat was also uninjured, and was 
found drifting half full of water by her engineer, who climbed 
into her, made up his fires and steamed back safely to Charles- 
town. 

The next attempt was also made off Charlestown with a plunging 
boat against the U.S. steamer Housatonic, which was sunk by the 
explosion, the torpedo boat, however, going down as well. This 
boat had already drowned sixteen men during the trials made with 
her in Charlestown Harbour, the last time going down with a crew 
of nine persons, and not again appearing till she was fished up, 
put in order, and a fifth crew of six persons, under a Captain Dixon, 
undertook the attack on the Housatonic. She was propelled by 
means of a screw worked by acrank, which required the six men 
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torpedo, which he ey under her bottom. In this boat Fulton | sitting three and three a each other to turn it. The 
D. 


seems to have emp 


oyed a screw, operated by a crank, as a means | 


Memphis was then attacked, but unsuccessfully, a heavy rifle fire 


of propulsion. The French Government, however, would not adopt being opened from her upon the attacking boat, which was thus 


his invention, and Fulton forthwith withdrew to England in 1804, | forced to beat a retreat. 


A most courageous and gallant attack 


where, under the assumed name of Francis, he obtained the sup- | was next made on the Minnesota by Captain Hunter Davidson, 


port of Mr, Pitt. 
and report upon his invention, which they at once pronounced to 

be impracticable. Fulton then returned to America, where he | 
also gained the ear of the Minister, and had a commission appointed, | 
but he met with such great opposition, and was so unfortunate in | 
his experiments, that he gave up the attempt to introduce a system 

of torpedo warfare in order to turn his attention to steam naviga- 

tion, which he may be said to have introduced into that country. | 
It may be remarked, however, that during the course of his capele 

experiments he developed the first notion of the torpedo steam | 
launches of to-day. This idea, which never got beyond the state 
of a model, consisted of a vessel of 300 tons, shown in Fig. 1, 
with sides 6ft. thick, designed to be cannon-proof, and musket- | 
proof decks 6in. thick. She was to be propelled by a scull wheel, | 
and was intended to ca’ two torpedoes, on each side, fixed | 
on the end of spars 96ft. long, supported by guys from the mast- | 
head. Another diving torpedo boat, very similar in construction | 
to Bushnell’s, but capable of dating a crew of nine | 
persons, and carrying a torpedo at the end of a spar, was attempted | 
to be used in 1813 against the English fleet off New London, but | 
without success, for while proceeding to the scene of action she 





went ashore, and was blown up by her own crew to prevent her | 
being captured, 


| stowed down low in her bilge, and their 


A commission was appointed to examine into | who with two companions ina small ordinary steam launch started 


one evening from Richmond and steamed down to Newport Roads, 
a distance of about 160 miles, remaining the whole of one day up 
a creek under shelter of some bushes, from which position he 
could see the Federal gunboats passing to and fro along the river ; 
and starting again at nightfall, arrived in the midst of the enemy’s 
fleet about 2 a.m. Here he found that the vessel he intended 
ramming was surrounded with coal barges, so he attacked the 
flagship, the Minnesota, striking her with a torpedo containin, 
53 1b. of powder, on the end of a spar inclined at an angle o 
30 deg. e explosion took place in the wake of the magazine ; 
but as it appears the Minnesota was, at the time, carrying a large 
quantity of shot and shell for the use of the army, which were 
eat weight must have 
resisted the explosion, for otherwise 53lb. of powder ought to 
have made a hole in a wooden ship, Although this attempt was 
made in the centre of the Federal fleet, Captain Davidson got 
away in spite of a heavy fire which was opened upon him, and 
steamed safely back to Rich 1 N other attacks were 
made with similar boats, but without success. 

The Federals, at last, also took to the use of to oes, and the 
Confederate ship Albemarle was sunk by a torpedo launch, com- 
manded by Lieutenant Cushing. The launch, however, was also 
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sunk by the explosion, and, out of a crew of fourteen persons, 
only two saved themselves by swimming. Both sides were 
employed in preparing special spar torpedo boats when the war 
terminated ; just before the close of it, however, a remarkable 
attack was made, in the James river, on the merchant vessels 
which had brought supplies to Grant’s army, by the Confederate 
fleet of three ironclad rams and seven gunboats, all armed with 
torpedoes, fixed on the end of spars, 30ft. or 40ft. long, which 
projected from their bows, and could be raised or lowered by a 
tackle. This fleet was stopped by a boom, and two of the iron- 
clads got aground, where they remained all night, under fire from 
the banks; but, although their torpedoes were completely riddled 
with rifle shot, net one was exploded, as it so happened that the 
fuses were in no case struck. Southern States had throughout 
employed percussion fuses, which were exploded on contact, the 
shape of their torpedoes being cylindrical with hemispherical ends, 
into which seven fuses were i i, as shown in Fig. 2; these 
fuses, shown in Fig. 3; consisted of a cap of lead a, containing a 
glass tube b, filled with uric acid, and surrounded with a 
mixture of chloride of and white sugar c, communicating 
with a primer d of mealed powder ; on contact, the lead cap being 
crushed, the glass bottle was broken, and the sulphuric acid ignited 
the chloride of potash and sugar, and fired the torpedo. The 
danger of a torpedo, furnished with these fuses, being exploded 
by contact with any floating log of wood or m, before reaching 
the enemy’s ship, and the extreme caution required in handling it, 
led the Federals to adopt a torpedo made as shown in Fig. 4, which 
could be detached from the spar, and having an air chamber pro- 
vided to keep it nearly vertical when so detached, a tube being 
placed in its centre, at the upper end of which an iron ball was 
kept in position by a pin; this pin was released by means of 
a rope, leading into the boat, and dropped on to a cone of 
fulminate. 

But as it has been found that unless the torpedo is actually in 
contact with the side of a vessel, there is a great chance of the 
explosion failing to blow it in, since it will always take the line of 
least resistance, the plan of firing at will has the disadvantage of 
being left entirely to the discretion of the operator, who, in the 
darkness of the night, under cover of which these attempts have 
to be made, may easily miscalculate the distance he is from a ship, 
and so fire his torpedo too soon. To obviate the evils of these 
forms of fuses, Captain McEvoy, of the London Ordnance Works, 
who had had great experience with the contact torpedo system of 
the Southern States, invented the mechanical fuse A, shown 
in Fig. 5, provided with a safety cap; but being afterwards 
impressed with the advantage arising from the use of electric 
communication, he invented, in 1871, the plan shown in Fig. 6. 
This consists of a metal bushing aa, having its upper end closed 
by a thin metal dome 4, and a metal plug c screwed into its lower 
end, A metal spindle d is supported on a spiral spring ¢, inserted 
in a recess f in the plug c; a thin insulated bridge 7 is attached 
to the spindle d, under which are two terminals // of insulated 
wires iz. One of these wires is connected with the battery, and 
the other, to which is attached the electric fuse, has either an earth 
or other connection with the battery. When the torpedo with 
this closer attached is projected against a vessel or other body, and 
receives a shock sufficient to crush in the thin metal dome », the 
spindle d is forced down until the metal bridge y is brought 
into contact with the two terminals h h, thus completing the 
circuit of the electric fluid, and firing the fuse. The wires would, 
of course, only be connected to the battery just before the action 
of ramming. It is, however, evident that the thin metal dome 
might be crushed in through some accident beforehand, and that 
then, as soon as the wires were connected, the torpedo would be 
fired at once. To overcome this difficulty there has been substi- 
tuted for the metal dome bone made of india-rubber, fixed in a 
peculiar manner, which would always retain its form and allow the 
spring c to keep the circuit uncompleted. 

The torpedo is shaped as shown in Fig. 7, in order to insure the 
contact of the fuse with the vessel. Still it is apparent that cases 
might arise—such as in striking a vessel under the counter—where 
the closer might not operate. In such cases it is very desirable 
that it should be possible for the operator in the boat to have the 
power of firing the torpedo at will. To effect this it would seem to be 
necessary to have a second fuse and two more insulated wires; but 
as mistakes might arise from unskilfulness on the part of the ope- 
rator, and the wrong wires applied to the battery, and the torpedo 
thus be fired before contact, this plan has not been adopted. Cap- 
tain McEvoy has, however, invented a fresh method, whereby with 
a single platinum fuse and battery, and one set of wires, the torpedo 
can be fired either on contact or at will. The details of this plan 
I am at present unable to give, as it is not considered advisable as 
yet to make it public. I may, however, state that it is extremely 
simple and ingenious, and I hope that I shall be able to give a full 
description of it in our volume of ‘‘ Transactions.” 

The system of firing shown in Fig. 6 is that generally adopted 
with the torpedoes to be used with the launches which are being at 
present built for foreign countries. The launches may be divided 
into two classes, viz. : those intended for river service, and those 
meant for ocean purposes. Fig. 7 represents a river launch similar 
to those constructed by Messrs. Yarrow and Hedley, ot Poplar. 
The one shown is 45ft. long and 7ft. Gin. beam, calculated to have 
a speed of 14 knots, built either of iron or steel, the plating being 
ain. at the keel, and ;',in. at the gunwale. 

The draught is 3ft. Gin., and her freeboard 2ft. There is a steel 
turtle-back shield (7) forward jin. full thick, to afford protection 
to the men and steering wheel, and to throw off the water which 
might come on board from the explosion of the torpedo. The 
engines and boilers are also — with steel sliding covers. The 
boilers are locomotive, with a total heating surface of 140ft., the 
barrel plates being jin. Lowmoor irun throughout, with gin, butt 
straps inside and out, double riveted, and the engines non-condens- 
ing direct-acting of 55-horse power, working up to 140 Ib. pressure. 
The diameter of cylinders is 6}in., and length of stroke 7}in. 
The frames are made of lin. angle irons with jin. reverse irons. 

The spar c for the torpedo is shipped amidships, and can be run 
out over the roller e. A pocket a, suggested by Captain Davidson, 
is provided to allow the spar to have a greater depression than in 
the old plan of running it out over a roller on the top of the stem. 
Two stanchions f provided with pin holes allow of the spar being 
depressed through an angle of 35 deg., a noiseless exhaust chamber 
k preventing the approach of the boat being heard. _In this cham- 
ber the 1 g 1s effected against a portion of the skin of the 
boat, the plates there being increased in thickness. It is surprising 
what a small effectual surface is required to condense the steam 
in cases where the object is simply to condense it in order to avoid 
the noise, or to get the fresh water back into the boiler, and not 
with the object of obtaining a vacuum, 

The boats built by Messrs. Yarrow and Hedley for ocean work, 
and intended to be navigated in any weather short of an absolute 
storm, are made on exactly the same principle but with larger 
scantlings and a greater draught and height of freeboard. The one 
at present building for the Dutch Government is 66in. long, 10in. 
broad, and 5}ft. deep. She has a pair of direct-acting inverted 
engines of 200-horse power, working up to 130 lb. pressure, diameter 
of cylinder 11ft., — of stroke 14ft. The boilers are locomo- 
tive, with 450ft. total heating surface. It is proposed to fit this 
boat with a small auxiliary donkey engine to facilitate the working 
of the spars. Those, however, constructed by Messrs. Thorney- 
croft and Co. are completely covered with a steel deck ,8;in. thick 
over the central portion, and have bottom plating s4in. thick. 
They have surface condensing engines, and are fitted with Mesars. 
Thorneycroft’s new patent screw propeller. The one just finished 
for the Swedish Government is 58ft. long, 7ft. Gin. beam and 3ft. 
draught, and with an average number of 505°48 revolutions per 
minute, obtained a mean speed of 17°27 miles per hour. 

In our own navy we have as yet not built any special torpedo 
launches; it being considered that it would be quite sufficient to 
fit up ordinary ship gigs and launches for thisservice. The method 
of fitting these launches hitherto used has been to cover the fore 








part of the boat with a canopy of canvas, and to work the torpedo 
spar on outriggers placed on either side of the boat, and to ng it 
out and in by means of a rope worked from the stern sheets, 
another rope being attached to the keel of the spar to ease it out 
and rig it in again. 

We have also adopted the electric method of firing at will, and 
not by contact; but as has before been pointed out, in actual 
warfare, when attack is made under cover of darkness, it is a very 
difficult thing to judge exactly when to fire the torpedo; and if the 
approach of the boat were perceived, as in the majority of cases 
happened in the American civil war, she would be met with a fire 
of small arms, against which the canvas cover would be no protec- 
tion, and it would be doubly difficult for men in danger of being 
shot down every moment to keep cool enough to judge accurately 
the exact moment when to fire the fuse. An expedition with a 
spar torpedo boat will necessarily always be one of extreme danger, 
and partake of the nature of a forlorn hope; and it seems but right 
that everything should be done in such cases, not only to provide 
every element of success practicable, but also to protect as much as 
possible the lives of the volunteers who venture in such a service. 

Lieut t-C Barnes in his ‘‘Submarine Warfare” 
lays down the following as the requirements of a torpedo boat :— 
**(1) She should be swift, easily managed, and capable of being 
turned rapidly in obedience to her helm. (2) She should be prac- 
tically invulnerable, and should expose as small a surface as possible 
to view. (3) Her machinery should be noiseless and be capable of 
discharging any number of torpedoes in succession in any direction 
from herself. (4) She should be completely covered so as to render 
swamping impossible. (5) Her torpedo arrangements should be 
such that contact of the vessel or the torpedo with the ship attacked 
would be unnecessary. (6) She should be devoted solely to tor- 
pedo warfare.” 

If we examine into these six supposed requirements in detail we 
shall find that some still hold good, others have been rendered im- 
possible by the changes which have taken place in our artillery, 
and one or two are still moot points on which different opinions are 
expressed, 

I think every one will allow that the first condition of speed and 
rapid manceuvring admits of no dispute, for the quicker one of 
these boats can dart out from the shelter of a bank or ambush and 
approach her adversary the more likely is she to escape observation. 
This also takes in part of the third condition, viz., that her 
machinery should be noiseless, which is now obtained by means of 
the exhaust chamber. 

As to the second condition, ‘ practically invulnerable,” it is now 
absolutely impossible. This was attempted in the American 
torpedo boat Spuyten Duvyil, with 5in. of armour, and a draught, 
when equipped, of 7ft. 5in.; but the size of our guns has increased 
so much that sufficient armour to afford protection against them 
would necessitate so deep a draught as to render the torpedo boat use- 
less in rivers navigable by light draught gunboats, which, however, 
carry heavy guns. What seems really to be required, in combination 




















with quick action, is protection to the crew from ritle shot, and in 
this case our canvas cover is useless. However, it might be easy 
to provide a portable cover of boiler iron, capable of being fitted to 
the fore part of the boat in a few minutes if the boat itself were in 
other ways suited to the purpose. 

The fourth condition was probably laid down owing to the little 
data existing, at the end of the American civil war, as to the 
effect of the explosion of atorpedo. It has now been proved, that, 
with a spar 25ft. to 30ft. long, a charge of 100 lb. may with safety 
be exploded at a depth of 10ft., the radius of explosion being only 
about 9}ft. 

With regard to the fifth condition, I have already shown how 
necessary contact seems to be, for nothing but simple and absolute 
contact can insure in all cases the torpedo being exploded within 
sufficient range to effect serious damage to the vessel attacked. 

The sixth and last condition is still a moot point, but there is no 
doubt that it may be practicable to provide ordinary steam launches 
with fittings capable of rendering them efficient torpedo boats if 
required, t a in this case it must not be forgotten that speed, 

1 and protection from rifle shot are three indispensable 
requirements. 
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Tue following paper, on “‘ Practical Construction in the Colo- 
nies,” was read by Mr. W. G. Ferrar :— 

Having had many years’ experience in the carrying out of railway 
works in the colonies and in semi-civilised countries, both as 
resident engineer and contractor's agent, the author conceives that 
particulars respecting the special means frequently employed in 
constructing such works may prove interesting, and he trusts that 
the suggestions contained in the paper may be useful, especially to 
the junior members of the Society. 5 

English railways are, in every respect, far superior to anything 
the author has met with abroad, both in their construction and 
management, and nothing strikes a young engineer fresh from 
railway works at home so much as the apparent carelessness and 
absence of the best class of work in constructions abroad. This 
does not apply to the ironwork, which, being for the most pat 





the masonry is for the most part rubble, and the work generally 
wants finish. In the present day, the great question is the first 
cost; and it is impossible to keep that low if the finish of the work 
is to be up to the English standard. At the same time a wise 
liberality in preliminaries often leads to great economy in the end. 
A large amount of money is annually wasted abroad in consequence 
of lines of railway being started, the course of which has not been 
sufficiently considered. In his own experience the author has 
always found that the works have been too hurriedly pushed in 
the preliminary surveys, and that he could have saved considerable 
sums of money if he had had the power of altering the direction 
of his line. It is of the first necessity on taking the management 
of the construction of a line of railway to know that the line has 
been carefully set out, and that there is a reliable section. As yet 
the author has never had the fortune to meet with one, and he i 
no doubt that many other engineers can bear testimony to the 
astounding errors which are frequently discovered in the perma- 
nent section, by themselves or by contractors, during construction. 
His own practice—which he would recommend to resident engineers 
and district agents—is invariably to level the section under his 
charge himself, and thus to be certain of accuracy. It is a poor 
satisfaction, when a cutting has been taken out too deep, to lay 
the blame on the permanent section ; and no matter how blameless 
tha district engineer may be, a chief will always attach a certain 
amount of discredit to those in charge of the work that has to be 
done twice over. The levelling is also necessary for the purpose of 
leaving benchmarks. In no case has the author ever found suffi- 
cient benchmarks left when the line, as is frequently done, has 
been set out and levelled by one who was not to be in charge of it 
during the construction. When the works are at all heavy, two 
benchmarks should be sunk in the ground to formation level at the 
first peg at each end of a cutting, such benchmarks having a nail 
driven in at a distance of Gin. more than the half-formation width 
on each side of the centre line. This, and taking care to keep the 
tangent points of curves carefully marked, enables the centre line 
to be found at any moment, and greatly facilitates the laying of 
the permanent way afterwards. Benchmarks should also be placed 
wherever there is to be a masonry, iron, or wooden structure. 

In letting small contracts in foreign countries, every disposition 
will be found on the part of the men to take advantage of ignorance 
of the language, manners, and customs. When there is a doubt as 
to the value of a piece of earthwork, half-an-hour’s personal 
work with a small number of day men will generally inform the 
engineer what can be earned by the men on piece-work. Except 
when labour is very plentiful, it is not advisable to cut the prices 
too fine ; and it is wise always to listen to any complaints the men 
have to make. When labour is at all scarce, a little attention of 
this sort, and an impartial hearing and rectifying of causes of 
complaint, will enable the engineer to keep the men together when 
the least harshness or off-handedness will send them all away. 
This applies more particularly to the Spanish-American and Italian 
It is often exemplified when several sections of « line are 


races, 

















proceeding at once under different district agents, and under similar 
conditions as to labour. On one portion there will always be an 
abundance of men, whereas on the other it will almost be impos- 
sible to get men to stop. 

One of the most important questions on foreign work is trans- 
port, and this often means the difference between profit and loss 
on acontract, Much may be saved by a well-organised system of 
transport, and there is nothing that requires more forethought and 
management. The author found in Central America, where every- 
thing is carried on the backs of mules, that a good average mule 
would take a load of 200 Ib. divided in two packages a distance of 
800 miles in the course of a year. This seems very little, but the 
country is mountainous, and the roads mere tracks. He has heard 
of much more being done in Peru and in the Hudson's Bay terri- 
tory, but he is now giving the actual results of a two years’ 
experience. His head-quarters were forty miles distant from the 
vort and depét, and to keep fifteen imules on the road he had to 
com sixty at home; he allowed one muleteer to five mules on a 
journey, and a supercargo for the whole. Two mules unloaded 
were sent every journey in case of a breakdown. A number of 
packsaddles from the Abyssinian expedition were sent out, but 
these could not compare in effic‘'ency with the native ** apparego. 
An average day’s journey was ter. miles, and the cost of transport 
was 4d. per Ib. for the forty miles. The value of a cargo mule 
was from £8 to £10. In one case a 12-horse Guminesente engine 
was specially packed in boxes, each package weighing 200 Ib., 
and under, with the exception of the crank shaft, which was 
brought by men. This showed the difference between 200 Ib. in 
one package, and two separate 100 Ib. packages; it was pitiable 
to see the mules, in spite of every care being taken, come in froma 


| journey, the backs and sides being often one mass of gore. It 


imported from England, is generally of a high class. But the gra- | 


dients are more severe, the rails are much lighter, the ballasting is 
seldom plentiful, the stations, goods sheds, Xc., are much rougher, 


would often be three or four months before some of them were fit 
for work again. : 
In Australia and in the River Plate republics, the greater portion 
of which countries are as yet unenclosed, bullock carts are the 
customary means of transport. Properly managed, this system 1s 
as cheap as any in existence. A bullock team of from six to eight 
bullocks will carry 14 tons an average distance of twelve miles 
per day for nine months successively, wn ided the water and 
pasture are good, and that they are not driven in the heat of the 
day, Where the daily wages of a man average 6s., 36s, is paid for 
a bullock cart with six bullocks bringing 1} tons thirty-six miles, or 
about Sd. per ton per mile. A cart would be always two days and 
sometimes three, according to the state of the roads and the time 
of year. Australian and South American prices are nearly alike for 
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labour and bullocks. When anything was required to be ially 
carried, a mule cart with four mules was resorted to, wae 
bring a ton thirty-six miles for about 1s, 3d. per ton per mile in 
one “2 A traction engine was tried in U y to take rails 
from the port to a depét. It drew two wagons, but the cost of coal 
and the bad and steep nature of the road, combined with the 
frequent rae mye: made its work come out about three times 
more expensive than that of bullocks, It was therefore used only 
as a stationary engine. 

The author used the ordinary plough in Australia for earthwork, 
and has taken out cuttin; 
with from six to eight bullocks. One half of the cutting was first 
ploughed, the men and dobbin carts then put in, while the bullocks 
ploughed the other half. Working in this way is greatly cheaper 
than picks, and a dobbin cart was sent out of the cutting every 
_ minutes, four men loading it. This was kept up through the 
aay. 
not answer, 
ploughed out by horses. An average price for earthwork in Aus- 
tralia was 1s. per cubic yard, and 2s, 6d. for hard rock, the con- 
tractor finding the plant. In South America, in consequence of 


toadepth of 12ft. in clay, working it 


When the ground is rocky, or has roots in it, the plough does , 
The side ditches when not more than 2ft. deep were | 


scarcity and inefficiency of labour, the work was more expensive. | 


Bullocks are also very useful for removing large pieces of rock out 
of a cutting after blasting. By using a chain they will drag the 
rock cheaply to the mouth of the cutting, and so into the base 
of the embankment. 

Masonry abroad is chiefly rubble. With care, rubble work 
with ashlar quoins may be made nearly as strong as ashlar. The 
points of importance in rubble masonry are to have large flat bedded 
stones, well bonded, and plenty of good well mixed mortar. 
Coursed rubble should be avoided, as it causes small stones and 
bits to be put in to fill up. 

A ss A form of road crossing, common in the United States 
and in Australia, is shown at Figs. 1 and 2 in plan and section. 
When timber is scarce and expensive, dressed bed stones 2ft. x 3ft. 
x 8in, should be used instead of wall plates for carrying timber gir- 
ders. In all small openings crossed by timber girders the practice is to 
have holding-down bolts of 1} iron for the purpose of preventing 
the girders from moving. This is unwise, if, as it often happens, 
some stones touch the iron a powerful leverage is excited, and if 
the rubble is built round the iron a hole is made in the centre of a 
wall never too strongly designed, immediately under the place where 
the greatest weight comes, and, of necessity, the bonding and size 
of the stones is limited by the bolt in the centre of the masonry. 
In his later practice the author has abandoned the use of the hold- 
ing-down bolt, and has found that hardwood girders, joined by 
three transoms, practically do not move, the weight of frame and 
sleepers being sufficient to keep them pi Where the rail is 
carried longitudinally on the girders they should be braced with 
two iron bolts to keep them in gauge. 

Ballast is a very important matter, on account of its effect 
on sleepers and of the disputes that invariably occur as to 
its nature. Shales are the most doubtful stones for ballast, and 
time is required to test them. Rocky shales have been taken out 
of cuttings within a quarter of a mile of one another, apparently 
the same in every respect ; the one has remained perfectly good 
hardstone, the as in six months was little better than mud. 
Limestones generally make good ballasts ; hard blue ironstone has 
been used, but it has rendered the road inelastic, and the wear and 
tear was great. The author laid twelve miles of line with lime- 
stone nodules varying in size from a pea toa plum, with only six 
inches beneath the sleeper, and with one man to the mile. The 
line remained in excellent condition under a night and day wheat 
traftic for six months. This is attributed to thorough packing, 
which point is generally overlooked when pushing on the ac of 
metals. At the time the American companies were laying their 
line to San Francisco, the author was engaged in platelaying in 
South Australia, The Americans were laying three miles per day, 
according to report, but the author could never exceed an average 
of 15 mile per week. He came to the conclusion that the Americans 
could have done little more than link and spike the line. Since 
then he travelled on an engine from Louisville towards Jackson for 
more than 100 miles, and he can only compare this line to the 
roughest temporary track ever laid by a contractor, although it is a 
fair average specimen of the lines south of Pittsburg, in the United 
States of America, 

In laying his line the author had to lead the whole of his mate- 
rial through his work, the line being fenced, and through culti- 
vated ground throughout, sixty men were employed. The 
sleepers were hardwood, and had to be bored for the dog spikes; 
iin, of ballast were already laid on the formation; the gauge was 
dft. 54in. Directly a mile was laid it was handed over to the 
Government. The cost of platelaying was 1s. 8d. per lineal yard, 
the rails and sleepers being supplied to the contractor within a 
quarter of a mile of the packed line. Boxing ballast was laid at 
convenient spots at the side of the line. Ordinary labour was 6s, 
per day, and the contractor found plant, and had to pay for the 
use of the engine when ballasting. In other places the author has 
used the ballast engine, ballasting from pits and lifting his rails 
through his ballast. : 

Where stone is plentifu: ‘and handy, 6in. should be laid on the 
formation level first, and with a 2in. or 3in, lift a good sound per- 
manent way can be obtained. Lifting with 6in. lifts tries light rails 
very much, and also shakes the engine on the rough permanent 
way greatly. It has no advantage in point of time, as far as his 
experience goes, though that is claimed for it. An average of one 
and a-half miles per week is as much as can be counted on for 
platelaying when the line has to be thoroughly well done, and the 
material taken through the work. A common fault abroad is, 
after a line has been laid, and before it is opened for public traffic, 
not to keep a small permanent way gang on it. Much money is 
wasted in this effort to save. An engine breaksa spring, or gets off 
the rails and causes a delay to the whole line, which has got into 
such bad order that when it is really to be taken over, nearly as 
much is spent to put it right as was spent in the original laying. 
Ona aa in this condition the rails get bent, and it is iapeatll 
ever to get a good top on it. 

Sleepers present a difficulty always met with abroad, where the 
white ant causes such destruction with timber of all sorts, In 
Australia the author used sawn and half-round sleepers of red 
gum. These were excellent in every respect; they cost 5s, each, 

and were very durable. Sawn sleepers are preferable to the half- 
round, in consequence of the sap wood. It has been found that a 
half-round sleeper from a small tree will last better than a sleeper 
cut from a large bough. 

In Central America the author used various sorts of timber, 
mahogany, lignum vit, laurel, pitch pine, and other kinds. He 
found the laurel and pitch pine stood the best, but in six months 
the permanent way required large renewals. In that country iron 
sleepers, though their first cost is greater, would have been mvch 
more economical. The influence of the moon on timber in tropical 
countries is not generally known, but the author can confirm from 
his own experience the fact. Timber, if cut during the moon’s 
increase, invariably rotted within twelve months; whereas, the 
same sort of timber, cut after or at the full moon, would last for 
several years. <A species of eo called monaco, which is similar to 
the port wen tree palm, and with which many of the houses are 
roofed, is an excellent example of this. During the moon’s 
increase it is quite brittle; during its decrease it is quite tough. 
Another kind of timber is the water apuca, a sort of lliana, a piece 
of which, a foot long, if cut during the increase of the moon, wi 

ield a pint or more of pure water; if cut with the moon decreas- 

ng, the same sized piece will not yield more than a wineglassfull. 

This fact has been repeatedly proved. In tropical countries where 
there is no winter, the sap rises and falls monthly, and, conse- 
qaently, a tree contains more sap during the increase than it does 
Tostas the decrease of the moon. No Central Americans will cut 
timber during the increase of the moon. 

With half-round sleepers the author once laid a mile of at 


with the round side in the ballast, and he found that the line 





better and was far less trouble to pack at first, and to keepin order 
afterwards, than those laid down with the flat side downwards. 
This is contrary to the general opinion. There is no doubt that 
the description of ballast has a great deal to do with sleepers last- 
ing. It is a question whether crevsote pays its own cost; the 
creosoted telegraph poles in Central America do not last satis- 
factorily. Itis considered a sine qué non that for foreign work all 
ee timber should be creosoted, and no doubt some good is done, 

ut creosoted sleepers go very fast in a hot ballast. The 
author has never had the opportuntity of comparing them with 
the same species of timber uncreosoted, but hard wood sleepers, 
such as red gum and laurel, are decidedly superior to the creosoted 
pine. He has used soft wood pine tarred over for wall plates in 
open culverts, and has found them last very well. Charring the 
portions in the ground is a great preservative for gate posts and 
telegraph poles. 

It is a common fault to underestimate the amount of opening 
required to carry off the water from a line of railway, and seldom 
does the preliminary estimate agree with the finished work in 
respect of bridges. In light work the amount of waterway is 
frequently needlessly lessened, a 3ft. culvert being put in when 5ft. 
would have required but little additional masonry, and only a 
slight increase in the length of the girder. 

Bridges up to 60ft. span may be easily erected on the embank- 
ment, and rolled over by the aid of a derrick and a few sleepers 
when the height is not very great. A series of spans 30ft. on cast 
iron piles is one of the most economical plans of crossing a wide 
shallow stream. By having the bottom length so arranged that 
either a solid piece or a screw can be inserted, a great saving and 
rapidity of work will be insured during construction. It is painful 
to see the ground near a bridge, of say six 30ft. spans, strewn with 
about 3ft. of piling, and attached screws which have been cut off in 
consequence of the inability to get them down, to say nothing of 
the numerous occasions on which a screw is deliberately cut off and 
a hole dug in which the pile is inserted. This may seem heretical, 
but the author has seen it done rather than go through the tedious 
operation of screwing the pile down. 

The author here proposes to notice the Hamley Bridge over the 
river Light, in South Australia, which was designed by Mr. W. 
Dempsey, C.E. The bridge will be seen in elevation, plan and 
section, and in detail in the drawings, page 308*. It was erected 
by the author as resident engineer for the South Australian 
Government, and is 398ft. long, including the abutments, and 80ft. 
high from water to rail level. It was constructed for a single line 
of way. The superstructure consists of two pairs of wrought iron 
double lattice Warren girders 155ft. 94in. each in length, connected 
over a central pier of cast iron, resting on an ashlar masonry foun- 
dation 10ft. deep, bedded on the solid rock. The cylinder is oval 
in plan, being 19ft. by 8ft., and 63ft. in height. It consists of 
cast iron plates 1}in. thick, planed and fitted to break joint, bolted 
and strongly braced internally, to obviate the necessity of concrete, 
the joints being filled with rust cement. At the height of 58ft. it 
separates into two cylinders of 8ft. in diameter, each carrying 
three short corbel girders for supporting the main girders, which 
are 11ft. apart, and 11ft. 6in, deep from centre to centre of bolts. 
They consist of a top table of H section of 1ft. 8in. in width and 
l3in. deep. These were sent out in lengths of 20ft., and bolted 
together with top and bottom cover plates, and also at the side, 
connected by the usual struts and ties to a bottom table, consisting 
of Miller and Ravenhill’s patent links, increasing from 4in. at the 
ends to 12in. in the middle of the girder. The struts and ties are 
secured to the tables by cast steel bolts 44in. diameter. The top 
table supports cross girders bolted to it 6ft. 5in. apart, the con- 
struction of which is clearly shown in the drawing. They project 
so as to carry a hand railing, and give room for a pathway on each 
side of the rails, which were designed to be carried on wrought 
iron longitudinal rail-bearers bolted to the cross ~—, These 
rail-bearers added greatly to the strength of the bridge. The plat- 
form consisted of Lata iron plates bent to a segment of a circle 
and bolted to the cross girders and rail-bearers, The bridge was 
also braced diagonally beneath the platform. After its erection 
Mr. H. C. Mais, engineer-in-chief to the South Australian Govern- 
ment, objected to laying the rails as designed on the rail-bearers, 
and he ballasted the bridge with cinders, and laid cross sleepers in 
the usual way. The author, from his subsequent experience on a 
small 20ft. iron bridge, where he laid the rail on the girder without 
any wood intervening, would not object now to lay the rails on the 
iron rail-bearers, though, at the time, he quite concurred with the 
engineer-in-chief,. 

he abutments consisted of rock-faced ashlar and best rubble 
masonry, founded on the solid rock. The bridge is calculated to 
carry a load of one and a-half tons per foot run. The girders 
deflected 1}in., with two engines running over them at a speed of 
thirty miles per hour, but recovered themselves directly. The 
gross weight of the bridge is 470 tons. The girders were erected 
on a wooden staging, and were worked from the pier to the abut- 
ments ; they were built to a camber of 44in. The staging consisted 
of ten spans of 28ft. each, and a span of 20ft. round the central 
pier; its platform was 14ft. below formation level. It was 
originally intended to carry a locomotive over it as soon as built, 
for proceeding with the laying of the permanent way on the other 
side, and was thus made very strong, as well as to guard against 
the chances of a sudden flood, The author changed this plan, and 
decided to carry a line of rails on the outside of the platform on a 
cantilever, as shown on the amended drawing. e thus tran- 
shipped the whole of the material for seven miles of permanent 
way, and greatly facilitated the erection of the bridge. A truck 
of rails or sleepers was started alone down an incline of 1 in 50 for 
sixteen chains, which gained sufficient momentum to carry itself 
over the 300ft. level, and up about four chains of 1 in 20 on the 
other side. Two horses were then attached, and it was taken 
where required, the seven miles being laid by the time the bridge 
was finished. As the charge would have been £10 per day for a 
locomotive, in addition to the risk of carrying it over the staging, 
an important saving was thus effected on this item. 

The ironwork of the bridge was supplied from the Crumlin 
Works of Messrs. Kennard, and was in every respect excellent ; it 
cost £6000 f.o.b, The masonry in the abutments and pier cost 
£4000, and the staging and erection, including the cost of the 
temporary road, £3000, or a total of £13,000. This bridge is an 
illustration of some previous remarks in this paper, as to the 
necessity for careful preliminary examinations of the ground. 
After the Act was obtained, and when the author took charge of 
the work, he found that had the river been crossed about half a 
mile higher up, a bridge of 200ft. span and 60ft. high would have 
been ample, besides effecting a saving of three-fourths of a mile in 
distance, with a very trifling addition to the amount of earthwork. 

In consequence of the rugged nature of the ground, no actual 
measurement of the span was taken, and the masonry, abutments, 
and foundation for the central pier were built before the bridge 
arrived from England. It was a great satisfaction after the staging 
was built to find that a plumb line dropped from it at the half span, 
hit the centre of the masonry pier foundation exactly. The distance 
between the abutments was obtained by two sets of angles taken 
with the theodolite and side lines carefully measured with a pocket 
level and level staff. 

In Central America the author met with some good examples of 
80ft. lattice girders on cast iron piles, designed, he believes, by Mr. 
Brunlees, ey were put Peer on the embankment and then 
run on trollies on a stage erected a of the position they 
were to occupy. They were then shifted transversel into position. 





would be no difficulty in rolling a lattice girder to cover three 
a of 150ft. each, with a suitable truss. Very oftenthe staging 
of the bridge is as expensive as the superstructure. 

The question of the gauge has been so fully ventilated lately 
that nothing that is new can be said upon it. In Australia the 
author constructed a line with light works in an easy country with 
a gauge of 5ft. 54in.; in Central America, one with a gauge of 
3ft. Gin.; and in the River Plate district, with a gauge of 4ft. 84in. 
The difference between the 5ft. 5hin. and the 3ft. 6in. gauge in 
Australia in 1868 was £150 per mile. In a hilly and mountainous 
country like Central America, the 3ft. 6in. gauge is highly suitable. 
Break of gauge should not be adopted except for the most urgent 
reasons. The Australian line was constructed for a sum of £4500 
per mile including stations and rolling stock; this was opened in 
the year 1869. The rails were 40 1b. to the yard, with only lin. 
of ballast; the engines weighed 20 tons each, the speed bein; 
limited to 15 miles per hour. One man to the mile was allow 
by the permanent way department, and during the nine months 
pA opening that the author was connected with it, no appre- 
ciable wear was discovered, although for about three months the 
traffic was very heavy. With light rails and a small quantity of 
ballast, low ed is an absolute necessity. In new countries, 
where the traffic consists chiefly in cereals, speed in transit is not 
of so much moment as certainty of times of arrival. In these 
countries large Cp sheds are required. Galvanised iron is an 
effective material for them, but it is not good for station buildings, 
being intolerably hot. : 

To recapitulate, the author considers that for railways in forei 
countries and the colonies the following should be carefully 
attended to :— 

The line should be well surveyed and engineered. The embank- 
ments should be kept their full width, with a liberal allowance for 
settlement. Cuttings may frequently be narrowed when in rock. 
The drainage should be carefully attended to, ene on the 
up side of the line, and the side ditches should be of ample width. 
The water openings should be liberal, as it is false economy to 
curtail them. The masonry may consist of the best rubble in 


mortar and grouted. The ballast under the sleepers need not 
exceed 8in., but the sleepers must be thoroughly — The 
rail should be of the Vignoles section, weighing 56 lb. per yard, 


dogged to good sleepers 3ft. apart, except at the joints, and the 
fish plates should not be too short. When there is a summit to be 
overcome, the gradients should be sharp and short, with inter- 
vening pieces of flatter gradient, rather than one uniform drag. 
Tank engines, with wheels of small diameter, weighing from 20 to 
25 tons each, and limited to a speed of twenty-five miles per hour, 
including stoppages, should be used. Stations of a very simple 
character shall be adopted, 

A line fulfilling these requirements may be laid in most parts of 
Australia and America for £6000 per mile, including rolling stock 
and every expense. 

In conclusion, the author would observe that the only merit he 
claims for the paper is that of being a truthful account, from 
actual experience, of the manner in which works are carried out in 
semi-civilised countries, and his chief hope is that it may prove of 
some service to the junior members of the engineering profession. 
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899. An improved Prope.iine Apparatus, William Lloyd Wise, Chandos- 
chambers, Adelphi, London. — A communication from Jean Henry 
Bertot, Paris, France.—11th March, 1875. 

1217. An improved Knitrinc MacHINe to —- the ends or points of 
stockings’ or socks’ feet, Joseph Alexandre Guivet, Troyes, France.— 
3rd April, 1875. 

1224. Improvements in Utitisinc Waste Heat, John Stirling and Thomas 
Peacock, Coatbridge, Lanarkshire, N.B.—5th April, 1875. 

1237. Improved appliances to be fitted to Pipes used for Smoxina, Charles 
August Constantin Eckhold, Green-street, Leicester-square, London.— 
6th April, 1875. 

1301. An improved method and arrangement of apparatus for MAKING 
Coke from Peat, Henry Conradi, Lower James-street, Golden-square, 
London.—A communication from Charles William Kesseler, Griefswald, 
Germany.—10th April, 1875. 

1327. Improvements in the manufacture ef CaNpDLes, Pascal Lombardon, 
Sydenham Park, Kent.—12th April, 1875. 

1330. Improvements in the manufacture of Gun BarreEts, and apparatus 
therefor, Henry Clement Swinnerton Dyer, Westhorpe, Salop. 

1332. Improvements in Prore.vers and in the arrangement and positions 
of same for navigable vessels, Edward Deakin, Southport, Lanca- 





shire. 

1334. A new or improved mode of treating or preparing NaTuRAL 
Fiowers, Leaves, and other parts of PLants for ornamental and 
decorative purposes, Frederick Arthur Russell Fenton, Bayswater, 
London. 

1336. Improvement of TempertnG Fiat and Suarep Grass, and furnaces 
to be employed therefor, Edward Heinson Huch, Brunswick, Ger- 
many. 

1337. Improvements in apparatus to be used in Distnrectine Linen and 
Bepc.orues, and the walls, ceilings, and floors of rooms, and for other 
like purposes, Jean Teychenné, Birmingham, Warwickshire. 

1338. Improvements in the production of Guass for rendering it harder 
and stronger, Peter Jensen, Chancery-lane, London.—A communication 
from Richard Meusel, Geiersthal, Thuringia, Germany. 

1340. Improvements in the manufacture of Naics or Spikes, John Sum- 
mers, Globe Ironworks, yy Sin at Cheshire. 

1342. Improvements in Lame Burners for burning petroleum and other 
mineral or vegetable oils, John Garrett Tongue, Southampton-buildings, 
Chancery-lane, London.—A communication from Gustave Stobwasser, 
Paris, France.—13th April, 1875. 

1344. Improvements in WHEELS to be used for winding and driving pur- 
poses, Edward Shaw, Manchester. 

1348. Improved methods of Aprtyinc Spirat Sprinos to Carriaces for 
the purpose of more easily raising and lowering the heads of same, and 
in the application and use of a new screw head fastening for the same 
purpose, Edwin Harvey, City-road, London. 

1350. Improvements in Tank Furnaces or apparatus for the smelting 
or manufacturing of glass and other materials, William Wilson Macvay, 
Albion Glass Works, Castleford, Yorkshire. 

1352. Improvements in ComPpREssiING and SecurRiNG or BinpinG tobacco or 
ropes, cables, or similar articles, and in . eo therefor, Archibald 
Kennedy Irvine, Glasgow, Lanarkshire, N.B. 

1354. An improvement in Pen and Pencit Casesand other similar articles, 
Francis Cook, Birmingham. 

1355. A new and improved method of and apparatus for Storrinc Rat- 
way Trans, and thereby avoiding collisions and other dangers, Michele 
Trentanove, Alexander-square, Fulham-road, and Jean Verdie, George- 
street, Hanover-square, London. 

1356, Improvements in Hames for Horses and other draught animals, 
Percy Jonathan Sturges Harlow, Birmingham. 

1358. Improvements in Hot-arr HeaTING Apparatus, Frederick Goddard 
and Edward ety Nottingham. 

1360. Improvements in Prinvinc Macuinery, William Henry Woodcock, 
Southampton-buildings, London,—14th April, 1875. 

1362. A new method of Printino from PLates of GELATINE or equivalent 
material, Ernest Edwards, Hancock-street, Boston, U.S. 

1364. Improvements in Cuess and Draveut Boarps, John Harrington, 
Ryde, Isle of Wight. 

1366, Impr ts in apparat loyed in Prerarine and Compino 
Woot and other fibres, Patrick Kelly, Sutton Mill, Kildwick, York- 
shire. 

1367. A new apparatus for Gavorne the Supriy of Water whien used for 
flushing closets, domestic or other purposes, in order to prevent waste, 
Benjamin Harries, Commercial-road, Landport, Portsea, Portsmouth, 
Southamptonshire. 

1368. Improvements in the Purirication of Water and other fluids, 
Thomas Spencer, Euston-square, London. 

1370. A new or improved Soiip Brick for the construction of hollow walls 
or arches, Peter Jensen, Chancery-lane, London.—A communication 








This is a very good plan when crossing a river liable to 
floods which may wash away the staging. 

There appears to be great timidity in rolling girders into their 
final position when they are more than 100ft. span, but this is the 
safest and most economical way of crossing rivers when large — 
are necessary, and which are also deep and flood rapidly. ere 





from Paul Schénlau, Lage, Lippe, Germany. 

1372. Impr ts in hinery or apparatus for the manufacture of 
Tubes of Paper, Linen, or other materials, Tom Lund, John Gregg, and 
William Henry Marks, Bingley, Yorkshire. 

1373. Improvements in ProtecTine or PRESERVING Snips or VesseLs and 
other submerged or ially submerged structures from Corrosion and 
Decay, and prese: em marine growth, Benjamin Lumsden 
Thomson, Fenchurch-street, London. 

I in apparatus for SurpLyina Distnrectants for Dis- 
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1374. Pp 
INFECTING WATER-CLOSETS and for other purposes, John Howard, Linde 
grove, Nunhead-lane, Surrey. 
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1376. Improvements in the preparation and manufacture of Biscuits and 
such like and other articles of food, Jacob Curlender, Salisbury-street, 
Strand, London. 

137s. {mprovements in Sewiya Macuines, Arthur Greenwood, Leeds} 
Yorkshire, and John Keats and Alphonso Keats, Newcastle, Stafford- 


shire. 

1380. An improved a) atus for Buryinc Perroveum and other liquid 
hydrocarbons suitable for heating purposes, Frangois Alphonse Jacquet, 
Boulevard de Strasbourg, Paris, 

1382. Improvements in BLEACHING Faprics, YARNS, Fipres, Paper Pucp, 
and other articles, Frank Wirth, Frankfort-on-the-Maine, Germany.— 
A communication from Vincenz Van Baerle, Worms, Germany.—15th 
Apri, 1875. 

1383. Improvements in Watcn Pockets, and in the manner of attaching 
the same to vests for protecting watches, Albert Porter, Maidstone, 
Kent. 

1384. Improvements in Macuinery for Printino, Elijah Beech, Isling- 
ton, London. 

1386. Improvements in the adaptation and application of SLate for Pave- 
MENTS, STEPS, LANDINGS, STREET Crossinos, and other similar uses, 
Richard Gervase Elwes, Westminster-chambers, Westminster. 

1388. lmprovements in machinery or apparatus for Curtine the THREADS 
of Screw Bouts, Nuts, and other articles, John Thomas Walton, 
Hunslet, Leeds, Yorkshire. 

1390. Improvements in and connected with Macutvery for Currine 
Cork Stoppers, Johannes Detlet Fiirst Hald, Londun.—A communica- 
tion from Emil Boethius, Stockholm, Sweden. 

1393, A new or improved Encine for Ostainine and AppLyinG MOTIVE 
Power, applicable also as a fluid meter, and apparatus or appliances in 
connection therewith, Christopher Brakell, York-street, Manchester. 

1394. Improvements in apparatus for Lockixc Doors of railway vans and 
trucks, goods, carriages, or warehouses, George Sonnenthal, Queen 
Victoria-street, London.—A communication from Friedrich Mueller, 
Invaliden Strasse, and Max Selig, Carl Strasse, Berlin. 

1396. Improvements in Carrripces for BREECH-LOADING FIRE-ARMS, 
John Barnett, Duncan-street, Whitechapel, London, and Bernard Zies- 
chang, Penny Hill, Catford Bridge, Kent. 

1397. Improvements in TreaTINe and Utitistnc Spent Tan and obtaining 
useful products therefrom, Hunter Henry Murdock, Staple-inn, London. 
~-A communication from Modeste Leonard Honnaij, of Chatelineau. 
Belgium. 

-.. -a in apparatus for Cottectine, Evevatine, and De- 
POSITING AGRICULTURAL or other Propuce, Peter Buchan, Chichester, 
Sussex. 

1400. Improvements in Sprinc Rotvers for Wixpow Buinps, Eugene 
Putnam, Midland Railway Station, St. Pancras, London.—16th April, 
1875. 

1401. Improvments in CompressinG, Storrno, and Utitisine Arrand other 
FLurps, and in apparatus therefor, Walter West, Crown-place, Kentish 
Town, Londoa. 

1402. Improvements in RoLter Skates, John Alfred Bowles, Ship-street, 
Brighton, Sussex. 

1403. Improvements in RotLer Skates, John Alfred Bowles, Ship-street, 
Brighton, Sussex. 

1404. Improvements in the treatment of that preparation of india-rubber 
commonly called Vuicantte, William Cream Henderson, Pownall-road, 
Dalston, London. 

1405. Improvements in apparatus used in Forminc the Heaps of Woep 
Casks, Ric! Hodgson, Limehouse, London. 

1408. Improvements in self-acting temples for looms and machines for 
Srretcuine, Dryinc, Finisnine, and Prixtine Fasrics, Edward Wol- 
stencroft, Blakeley, Manchester. 

1411. Improvements in machinery for Brusutne and Po.isuinc Boots 
and Suoes, Charles Henry Southall, Leeds, Yorkshire. 

1412. Improvements in the mode of and apparatus for TREATING FrpreEs 
for the Manuracture of Paver, Thomas Henry Gray, Grant-road, 
Clapham Junction, Surrey. 

1413. A new or improved PNeumatic Pontoon Dock, Dirk Arnold Wittop 
Koning, Hugo de Groot Straat, Rotterdam, Holland. 

1414. Improvements in Steam and other Encines, Cemer Thomas Cole- 
brook, Arlington-square, London.—17th April, 1875. 

1415. Improvements for the Prevention of Deviation in the Mariner's 
Compass, Robert Atkin, Cowper’s-court, Cornhill, London. 

1416. Improvements in means for Facititatine the Transit of Ware. 
CarRiAGEs On Roaps, Ludwig von Wojewodsky, South-street, Finsbury. 
London. : 

1417. Improvements in Steam Enornes, George Alfred Clough, Stockton- 
on-Tees, Durham. 

1418. Improvements in Knitt1nG Macnine Neepies, John Henry John- 
son, Lincoln’s-inn-fields, London.—A communication from Samuel 
Peberdy and Henry Howson, Philadelphia, Pennsylvania, U.S. 

1419. Improvements in TreaTiNG BLoop for agricultural and other pur- 
poses, Ignatius Steiner, Dublin, Ireland. 

1420. A new or improved CarTripcE Case for breech-loading fire-arms, 
Frank Haden, Barrow-in-Furness, Lancashire. 

1421. Impro ts in the facture of Nuts ready for tapping, and 
of similar objects, and in apparatus therefor, Peter Jensen, Chancery- 
—. London. —A communication from Carl Wegener, Bredow, Stettin, 

russ! 

1422. Improvements in the mode of and in apparatus for Propucina 
QuiLtep Fasrics or manufactures, George Ritchie and Jessie Gertrude 
Ritchie, Hounslow, Middlesex. 

1423. An improved apparatus or mechanical arrangement for illustrating 
the Rotation of the Eartn and the Paratter Motion of its Axis Line, 
also the position of lines of light and heat, and of the plane of observa- 
tion in known parallels of latitude, William Edward Newton, Chan- 
cery-lane, London.—A communication from Horatio Allen, New York, 

J.8. 








1424. Improvements in apparatus for ascertaining the TemperaturE of 
Fiuips contained in apes, boilers, or other closed vessels, Samuel 
Diplock, Regina-road, Tollington Park, London. 

1425. Improvements in apparatus to be used in the manufacture of 
Cicars, James Bear, Cable-street, St. George-in-the-East, London. 

1426. Impr ts in ducing PaT?EeRrns or Desicns in metal on cloth 

or fabrics, Frederick Bennett, Birch Vale. Derbyshire. 

1427. Imp ts in the facture of Wappixas and Fettep Farrics 
for Carpets and other purposes, John Oldroyd, Dewsbury, Yorkshire, 
and Thomas Howard Blamires, Huddersfield, Yorkshire. 

1428. Improvements in Printinc CLorn or Fasrics, Frederick Bennett, 
Birch Vale, Derbyshire.—19th April, 1875. 

1429. Improvements in machinery for GrinpiNno and PuLverisine seed, 
grain, ore, and other substances, Charles Lucop, Southwark, Surrey. 

1430, A new or improved machine for Tainnino Turntps and other plants, 
Hugh Dickie and John Dickie, Girvan, Ayrshire, N.B. 

1432. Improvements in Fintsuine YARN and TureEaps, and in apparatus 
connected therewith, Samuel Gibson Rhodes, Michael Shillito, and 
John Ireland Speed, Leeds, Yorkshire. 

1435. Improvements in DouBLE-BARRELLED Guns and R1F.es to facilitate 
aiming therewith, Alexander Moncrieff, Athenwum Club, Pall Mall, 
Lionel Gye, Collingham-place, South Kensington, and Lynedoch Need- 
ham Moncrieff, St. James’-street, London. 

1436. Improvements in Beaters for THrasninc Macuiyes, William Gray, 
Sheffield, Yorkshire. 

1438. Improvements in the manufacture of Boots and Snors, Frederic 
Pelham Warren, East Court, Cosham, Hants. 

1439. Improvements in the mode of and apparatus for Fituina Suaar 
Movc.ips and treating sugar in the aoa, Alfred Vincent Newton, 
Chancery-lane, London.—A communication from Franz O. Matthiessen, 
New York, U.S. 

1440. Improvements in the construction of WaTEr Meters, William Ed- 
ward Newton, Chancery-lane, London.—-A cemmunication from Phineas 
Ball and Benaiah Fitts, Worcester, Massachusetts, U.S. 

1441. Improvements in the construction of Vesseis for Savina Lire at 
Sea, and in the apparatus for launching the same, John Alfred Stock- 
well Lee, Kent. 

1442. Improvements in machinery for preparing. moulding, and pressing 
ArTIFICIAL FugL, Peat, Cray, and other similar materials, Henry 
Kinsey, Swansea, Glamorganshire.—20th April, 1875. 

1443. Improvements in the manufacture of Tare Lappers for VENETIAN 
Buinpbs and apparatus employed in such manufacture, William Wads- 
worth, Manchester. 

1446. A new Scissors and SHEARS Suarrener, George Richard Holding, 
Ball's Pond-road, Is m, London. 

1447. Improvements in Water Carts or Wagons, which improvements 
may be used for other purposes, Edward Hodson Bailey, Newington- 
causeway, Southwark, Surrey. 

1448. An improved SeLr-actine Guarp for STEAM THRASHING MACHINES, 
Joseph Musson Wilders, Barkstone-in-the-Vale, Leicestershire. 

1449. Improvements in the method of and ap tus for SWEEPING 
Streets, John Kitson, Spring-gardens, Bradford, Yor! re. 

1452. Improvements in the construction of Sueer SHears, David Long- 
den, Sheffield, Yorkshire. 

1453. Improvements in Iron Cuatr Bepsteaps, William Nichols Bryett, 
Pentonville-road, London. 

1455. Improvements in the manufacture of Manure from certain mineral 
phosphates, Peter or Newton Heath, Manchester. 

1456. Improvements in mechanism for Empporperina and Brana, 
Alfred Vincent Newton, Chance: 








-lane, London.—A communication 


from Joseph Iranwus West, New York, U.S 

1457. Improvements in apparatus for Tenrerinc, Srrateurentno, Dry- 
ING, and Finisuine CLoru and other Fasrics, Alfred Vincent Newton, 
Chancery-lane, London,—A communication from Isaac Emerson Palmer, 
Middletown, Connecticut, U.S. 





1458. Improvements in the manufacture of ArtiriciaL Fuets, Christo- 
pher Kingsford, , London. 

1499. Improvements in apparatus for Orentnc and CLosinc Wixpows, 
Joseph Thomas Parlour, Brooklyn, New York, U.S. 

1460. Improvements in hinery and apparatus for k ig, cutting 
condensing, drying, carbonising, and disintegrating or pulverisin, 
Peat and other matters, Charles Edward Hall, Leeds, Yorkshire, an: 
Charles Edward Bainbridge, Middleton-in-Teesdale, Durham. 

1462. Imy ts in apparatus for SuppLyisec Water to steam boilers 
and similar receptacles, John Henry Johnson, Lincoln's-inn-fields, 
London.—A communication from Joseph Wertheim, Frankfort-on-the- 
Maine, Germany. 

ee rovements in ABpomINAL Be.ts, Emily Wymer, Paddington, 

ndon. 

1464. Improvements in Traction Enoines, Alexander Melville Clark, 
Chancery-lane, London.— A communication from William H. Milliken, 
Sacramento, California, U.S.—2lat April, 1875. 

1465. Improvements in Treatinc Yarns when wound into cops or analo- 
gous forms for use in sewing machines, William Cox, Lochee, Forfar- 
shire, N.B. 

1466. A new or improved compound or substance to be used for Pre- 
SERVING Woop and Iron Suirs, and which may also be employed for 
rendering wooden partitions and beams in buildings less inflammable, 
Peter Denniston, Glasgow, Forfarshire, N.B. 

1467. Improvements in CLocks and other Timearerers, Alfred John 
Higham, Blackheath-terrace, Blackheath, Kent. 

1471. An improved mode of and apparatus for treating in Tis Pate 
Scraps or CLippines and waste articles made of tin plate, such as meat 
tins and the like, Frederick George Morton, Lgutendwest. Bermondsey, 
Surrey. 

1475. Improvements in Horsesnors, Richard Winder, Farningham, 
Kent, and Henry Pritchett, Snaresbrook, Essex. 

1477. Impr ts in the facture of Corks or Storprers and in 
machinery orapparatus employed for this purpose, John Garrett Tongue, 
Southampton-buildings, Chancery-lane, London. —- A communication 
from Raymond Edouard Montangé and Auguste Alfred Brandely, Paris, 
France. 

1481. Improvements in Stream Borers, James Apperly, Dudbridge, 
Stroud, Gloucestershire. 

1483. Improvements in Straw E vevators, George Greig, Harvieston, 
Stonehaven, Kincardine, N.B. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

1450. Improvements in Sream Governors, Daniel La Forest Chase, 
Boston, Massachusetts, U.S.—2lst April, 1875. 

1461. A new 2 for Tyinc Knots, William Lloyd Wise, Chandos- 
chambers, Adelphi, London.—A communication from Joshua Alexander 

y, Lonsdale-street, East Melbourne, Victoria.—2lst April, 1875. 

1479. An improved device for HoLpinG Braipep and other Tareap and 
the like, George Haseltine, Southampton-buildings, London.—A com- 
munication from Hugo Sutro, New York, U.8.—22nd April, 1875. 

1507. Improvements in Carriacrs, Frederick Shanks, Great Queen- 
street, London.—23rd April, 1875. 

1518. Improvements in muchinery used = ps or ng wood staves 
for the manufacture of Casks, George ornley and Thomas Buxton, 
Burton-upon-Trent, Staffordshire.—26th April, 1875. 

1534. An improved apparatus for Pressinc and Movutpine Bricks and 
other agglomerated articles of like kind, Francis Durand and Ernest 
Louis Marais, Boulevard de Strasbourg, Paris, France.—27th April, 
1875. 

1545. An improved apparatus for Heatino Arr or other Gases, Charles 
Denton Abel, Southampton-buildings, Chancery-lane, London.—A com- 
munication from Vincent Mathian, Cours Morand, Lyons, France, and 
Francois Solet, St. Lager, Rhone, France.—27th April, 1375. 
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Patents on which the Stamp Duty of £50 has been Paid. 


1263. WARMING or Heatine Rooms, &c., Thomas Duncombe Eagles, Fen- 
church-street, London.—27th April, 1872. 

1271. Warpine or Beaminc Macuines, &c., Joseph Sigisbert Richard, 
Southampton-buildings, London.—27th April, 1872. 

1293. Putr for Paper, &c., Charles Duff, Wandsworth-road, Surrey.—30th 
April, 1872. 

1262. Cocks and Water Gavuees, John Chadderton, Joseph Allmark, and 
Benjamin Haigh, Alma Bridge Works, Dukinfield, Cheshire.— 27th 
April, 1872. 

1296. VENTILATORS and Smoke Extractors, Robert Boyle, Glasgow, 
Lanarkshire, N.B.—30th April, 1872. 

1355. CommuNIcATING Motion and Pressure to Parts of Presses, &c., 
William Brookes, Chancery-lane, Londun.—4th April, 1872. 

1364. Locomotive Enornes, Edward Slaughter and Alfred Louis Sacré, 
Bristol.—4th May, 1872. 

1083. Carps Usep in Carpino Enotes, &c., Daniel Foxwell, Manchester. 
—12th April, 1872. 

1302. STEEL, John Henry Johnson, Lincoln's-inn-fields, London.—30th 
April, 1872. 

1346. CyLinpers or Drums for Parer-Makine and other Macntnes, 
Daniel Bentley and Jobn Broad Jackson, Lodge Bank Works, Bury, 
Lancashire.—3rd May, 1872. 

1422. Puppiine and Mettina Iron, George Tomlinson Bousfield, Lough- 
borough Park, Brixton, Surrey.--10th May, 1872. 

1300. Reapinc Macutnes, James Theodore Griffin, Upper Thames-street, 
London,—30th April, 1872. 

1317. Bossrn and Fry Frames, John Hodgkinson and Thomas Thornley, 
Bolton, Lancashire.—lst May, 1872. 


Patents on which the Stamp Duty of £100 has been Paid. 


= Po.tsuina Neepies, Arthur James, Redditch, Worcestershire. —8th 

‘ay, 1868. 

1415. Sares, Samuel Chatwood, Bolton, Lancashire.—30th April, 1868. 

1600. Dry and WetGas Meters, William Smith and George Browne Smith 
Kennington Park-road, Surrey.- 15th May, 1868. 

2274. Brewina, Edward Beanes, Cordwalles, Maidenhead, Berkshire.— 
20th July, 1868. 

1429. Correr, Brass, and Meta. Tupes, William Edward Everitt, Bir- 
mingham.—let May, 1868. 

1469. Ice Preservers, REFRIGERATORS, and Ice Sares, George Kent, 
High Holborn, London.—5th May, 1868. 

1661. Power Looms, George Tomlinson Bousfield, Loughborough Park, 
Brixton, Surrey.—20th May, 1868. 





Notices of Intention to Proceed with Patents. 


3841. Stream Enotyes, Edward Earnshaw and Thomas Holt, Rochdale.— 
7th November, 1874. 

4282. Hats, &c., John Henry Johnson, Lincoln's-inn-fields, London.— 
A communication from Francois Antoine.—12th December, 1874. 

4384. Dress Improvers, William Henry Taylor, Barbican, London.—19th 
December, 1874. 

4398. RatLway CARRIAGE AXLE-BOXEs, James Morison Burnup, Clement’s- 
lane, London.—A communication from Charles Eugene Barber.—2lst 
December, 1874. 

4400. Stereo-GRaPHoscorr, Aim? Hugon, Red Lion-square, Holborn, 
London. —22id December, 1874. 

4417. Steam or Compressep Ark CARRIAGES for Convevinc Goons and 
PassENGERS on Common Roaps, Henri Adrien Bonneville, Piccadilly, 
London.—A communication from Eugtne Havard. 

4418. Steam Boriers, Henri Adrien Bonneville, Piccadilly, London.—A 
communication from Dominique <. 

4422. PerManent Way of Rattways, William Edward Gedye, Wellington- 
street, Strand, London.—A communication from Jean Pierre Besseling. 
—23rd December, 1874. 

4432. Jorntnc or Connectinc Leatner or other Straps or Banps, John 
Lake, Manchester. 

4438. Harness Sappies, William Cox, Walsall. 

4443. Suips’ Ancuors, John Thomas, Southampton, and Benjamin 
Nicholson, Gosport. 

4444. SappLes and Sappte Girrus, Henry Staines Wilton, Bishop's Stort- 


ford. 

4447. Cixper Sirter, Edwin Smith, Lombard-street, London. — 24th 
December, 1874. 

4455. Compounp Reciprocatina Enotnes, Henry Clayton, Henry Clayton, 
un., and Francis Howlett, Atlas Works, Woodfield-road, Harrow-road, 

mdon.—28th December, 1874. 

4461. Swimaine, &c., John ~~ Levett, Edinburgh, N.B. 

4463. Iron and Sree., John Townsend Kirkwood, Cheltenbam.—20th 
December, 1874. 

138, Sewrne Macuines, Robert Beattie and Robert Blair, Belfast. 

14. Carprno, Gittinc, and Rovinc Worstep, &c., William Fenton and 
John Fenton, Liversedge, and Christopher Hutchinson Newsome, 


16. Frockinc Wootten Faprics, &c., Benjamin Rhodes and Thomas 
Brown Rhodes, Armley, Leeds.—1lst January, 1875. 

33. DistrLLation of Srrrtrvovs and other Liqvors, Arthur Dudgeon, 
Great G strect, Westminster.--4th January, 1875. 

45. GUARD or SaFeTyY APPARATUS APPLICABLE to Tramway Cars, &c., 
Alexis Bois, Brussels,—5th January, 1875. 

56. AppLyine and Uritisinc Heatep Atr, &c., Henry Fisher and John 
Hunter Ru , Newcastle-on-Tyne. 

89. Looms, Frederick Foster Burlock, Lincoln’s-inn-fields, London,—A 
comm’ from Charles Henry Chapman.—6th January, 1875, 


93. Warmine Buitpines, &c., John Ford Mack ic, 
Wigan. —11th January, 1875. 

134. Brakes for PeramBucators, John Thomas Staniland, Bury St. Ed 
munds.—13th January, 1875. 

< Manures, Henry Young Darracott Scott, Ealing.—lst February, « 
875. 

375. Sticino, Cuttine, and Purine Tursips, &c., William Wilson, Wood 
Hey, and Joseph Battersby, Bedford Leigh. —2nd February, 1875. 

509. Stirrup, William Nelson Hut@pinson, Wellesbourne, Bideford.--11th 
February, 1875. ° 

608. Bronzino, &c., TextTite Fasrics, William Thackrah, Dewsbury.— 
19th February, 1875. 

$41. Furnaces for MeTatiurcicaL Orerations, 
Gravelly Hill, Erdington.—tth March, 1875. 

960. Lire Preserver, John Owen, Salford.—16th March, 1875. 

1152. Mepicinat Discs, &c., William Robert Barker, New Bond-street, 
London. —30th March, 1875. 

1165. Poriryine ILLuminatine Coat Gas, Samuel Hallsworth, Armley, 
Leeds, and Richard Bailes, Woodhouse Carr, Leeds.—3tst March, 1875. 

1207. Steam Generators, James Blake, Manchester.--3rd April, 1875. 

1234. Svcar, Alfred Vincent Newton, Chancery-lane, London.—A com- 
munication from F. O. Mathiessen.—5th April, 1875. 

1258. Brakes of Raitway and other Carniaces, &c., William Henry 
Stokes, Birmingham.—7th April, 1875. 

1267. ORNAMENTING CERTAIN Woven Faprics, Edward James Lomnitz 
and John Duxbury, Manchester.—8th April, 1875. 

1295. Reoisterinc the Lockine or Ustockine of Locks, Joseph Kaye, 
Kirkstall, Leeds. —9th April, 1875. 

1303. Sussectinc Printep or other Fasrics to the Action of Stream, 
James Smith, Thornliebank, N.B. 

1307. TreamMeNT of SULPHUR Orgs, Alexander Angus Croll, Coleman- 
street, London. 

= Cuatys, John Owen and Thomas Simon Binns, Salford.—10th Aprit, 
875. 

= AXLE-BEARINGS, William Walker, Saltburn-by-the-Sea.—12th April, 
875 
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Alexander Parkes, 


io 
or ye BarrELs, Henry Clement Swinnerton Dyer, Westhorpe.—13th 
pril, 1875. 

1358. Hot-ain Hratinc Apparatus, Frederick Goddard and Edward 
Massey, Nottingham. 

1361. Harvestinc MAcuinks, George Haseltine, Southampton-buildings, 
London.—A communication from Waldron Yates Selleck.—14th April, 
1875. 

1384. Macutvery for Prixtino, Elijah Beech, Islington, London. 

1386. State for Pavements, &c., Richard Gervase Elwes, Westminster- 
chambers, Westminster. 

1389. Knives and Forks, Samuel Horrabin Greaves, Sheffield. 

1398. CoLLectine, ELevatina, and DeposiTInG AGRICULTURAL and other 
Provuce, Peter Buchan, Chichester.—1l6th April, 1875. 

1422. Propuctne QuILTED Fasrics, &c., George Ritchie and Jesse Ger- 
trude Ritchie, Hounslow.—19th April, 1875. 

1429. Grinpine and PuLverisino Seep, &c., Charles Lucop, Southwark, 
Surrey.—20th April, 1875. 

se. Tare Lappers for VexeTian Butnps, William Wadsworth, Man 
chester. 

_. Stream Governors, Daniel La Forest Chase, Boston, Massachusetts, 

1.8, 


1461. Tyo Kwors, William Lloyd Wise, Chandos-chambers, Adelphi, 
London.—A communication from Joshua Alexander Kay.—2lst April, 
1875. 

1479. Hotptnc Bratpep and other Taurean, &c., George Haseltine, 
Southampton-buildings, London.—A communication from Hugo Sutrv. 
—22nd April, 1875. 

1507. CarriaGes, Frederick Shanks, Great Queen-street, London. —23rd 
April, 1875. 

1518, Jomntine or Epaina Woop Staves for the Manvcracture of Casks, 
George Thornley and Thomas Buxton, Burton-upen-Trent.—26th April, 
1875. 

1534, Presstnc or Mov.tptne Bricks, &c., Francois Durand and Ernest 
Louis Marais, Boulevard de Strasbourg, Paris. 

1545. Heatine Arr or other Gases, Charles Denton Abel, Southampton- 
buildings, Chancery-lane, London.—A communication from Vincent 
Mathian.—27th April, 1875. 
ae er | an interest in opposing any one of such applications 

should leave particulars in writing of their objections to such applications 

at the office of the Commissioners of Patents within twenty-one days of 
its date. 
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*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and tage. Sums exceeding 1s. must be 
remitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty's Patent-office, South- 
ampton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 


$3536. Generators ror Compinep Steam anp Cavoric Enotes, A. MM. 
Clark, Chancery-lane.—A communication from P. A, Samuel, Paris.— 
Dated 14th October, 1874. 

The distinctive feature of the invention consists in passing the hot air 
and products of combustion from the furnace, which have a higher tem- 
perature than the boiler, through the waterspace of the latter, where t 
excess heat is taken up and the said heated air and products of combtts- 
tion arrive at the steam space at the same temperature as the steatn itself 
This result, which is obtained by the use of a special arrangement of 
valves, is intended to obviate the objection due to the excessively high 
temperatures usually develloped in engines of this kind. 

1817. Cvrtixe Matcn-spiints, G. Haseltine, Southampton -buildings, 
London, —A communication from McC. Young, Frederick, U.S.—Dated 
10th April, 1875. 

This invention relates to anautomatic machine in which blocks of wood 
in series and side by side are controllably fed into and through said 
machine, from which blocks a series of match-splints are cut, carried up, 
and stuck into a series of plates that are arranged side by side, and pro- 
gressively fed through and out of the machine. And the said invention 
consists in the several combinations of devices by which the inventor 
accomplishes the desired results, 

8539. Suirs’ Compasses, H. J. Such, Tottenham.—A communication from FP. 
H. Benary, T. T. Anthony, and C, H. EB. Seimonds, Hong Kong.—Dated 
14th October, 1874. 

In accordance with this invention a single needle compass properly 
balanced and swinging in double gimbals in an oak, cedar, or other suit- 
able box, the same is placed in a square zine box, leaving a space of at 
least 2in. between the bottom and sides. The space between the wood 
compass box and the zinc box is filled up with powdered charcoal (vege- 
table) slightly sprinkled with a solution of alitm water. On the zinc box 
there are three half-round insertions extending from the upper rim down 
one side, underneath the bottom, and up on the opposite side. These 
insertions receive three glass tubes secured by zine brackets soldered to 
the zinc box. On the corners of the zinc box zine plates are soldered in 
which there are small perforations, four zine plates cross diagonally the 
bottom of the box, having like perforations at the same distance of one- 
eighth of an inch from one another. A fine fa a wire is rove through 
the holes in the zine plates, the two ends being united, and forming 
thereby an endless chain. The whole apparatus is tr into a box, 
which leaves again a clear space between the sides of the zinc box and 
the outer box, The inside of the outer box is lined with woollen cloth, 
and is protected by glass plates. Thin leaves of tinfoil are pasted over 
the glass plates up to within 2in. of the top. The space between the 
zinc box and the glass plates is filled up with finely-powdered glass 
covering the copper wire. Itis then completely saturated with the fol- 
lowing solutions—vis., normal sulphuric acid, muriatic acid, normal 
ether, and distilled water. The top of the glass is covered with thin strips 
of tinfoil, and clean cotton is “?—— both over the charcoal and glass. A 
square wood top is placed on the top of the inner and outer box, having 
an aperture in The middle large enough to show the face of the compass. 
The top has six holes corresponding to the glass tubes, giving ogtess to 
the same. The glass tubes are filled up with a solution of sal ammoniac, 
common salt, and distilled water to cool the battery. 

8540. Corvixa Presses, J. G. Tongue, Southampton-buildings, Chancery- 
lane.—A communication Jrom P. ¥. Brttiny, Paria —Dated 14th October, 





fin i 4 lates to th ement and application of copying 
This invention relates to the arrangeme' 
presses to all kinds of seats, such as arm and other chairs, foot and other 
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and, if required, springs, and which will bear the weight and movement 

of a person sitting thereon, the said seats being used either as an ordinary 

seat or as a copying press when required. 

8541. Press ror Giazine or Poutisnina Carns, &c., W. Cleary, Bolton. 
—Dated 15th October, 1874. 

This invention relates to that class of press for such oe wherein 
the photograph, card, or other article is glazed or polished by passing 
between a revolving roller and a fixedeburnishing bar, and this invention 
consists principally.in giving to such burnishing bar a reciprocating to- 
and-fro motion in the direction of the axis of the roller whilst the latter 
revolves, whereby a much better burnishing effect is produced than can 
be obtained by the machines hitherto used, wherein the burnishing bar 
is stationary and the roller revolves. 

8542. Courtine or Raitway Wagons, &c., R. Hartley, Barnsley.—Dated 
15th October, 1874. 

The inventor employs two shafts, which can be separately rotated and 
also be moved in unison, and which act through levers and «. lever frame 
upon the outer link to raise and lower and to thrust out and draw in the 
same, 

3543. Stays anp Corsets, C. F. W. Joyce, Upper Holloway.—Dated lath 
October, 1874. 

The improvements relate to the application of pieces of elastic fabric on 
each side of the front of the stay or corset, and also pieces of elastic or 
other fabric at the front of the hips, such hip pieces having means of 
adjustment by lacing and the introduction of other pieces of increasing 
size for the comfort and relief of females and their offsprings during 
pregnancy. 

3544. Portasie Points ror Rattways, D. Russell, Cornwall-road, West- 
bourne Park, London.—Dated 15th October, 1874. 

The railway accident portable points are for the purpose of more 
speedily and effectually replacing a train or any portion thereof thrown 
off the rails by accident. 

3545. ExHausTINc anp Prope.iine Air, Gas, &c., R. Johnson, Bradford. 
—Dated lith October, 1874. 

This improved machinery consists of a right and left-handed screw 
fixed on the same axle and revolving in a cylinder, the ends or sides of 
which are open or partly open. The blades of the screw do not join in 
the centre of the cylinder, but each blade terminates in a straight part 
forming a parallel channel between the screws ; into this channel a 
tongue fixed to the] cylinder enters; there is another opening in the 
centre of the cylinder corresponding to the channel where the two screws 
meet. 

3546. Srorrer ror Borties, 1. B. Fox, Oxton.—Dated 15th October, 
1874. 


A stopper, according to this invention, consists of a ball of metal, or 
other suitable heavy hard substance. This ball is coated over with or 
incased in a lining of caoutchouc, india-rubber, cork, or other suitable 
elastic substance. The ball thus made is inserted through the neck of 
the bottle into the interior thereof. The bottle is made with a tapered 
mouth, so that the ball can be easily inserted by pressure into the bottle. 
Immediately below the tapered mouth and the top of the neck of the 
bottle there is formed a slight bevelled or concave provision, so that 
when the ball is forced by the fixed air or gas into the neck of the bottle 
it will finda bearing and seat against the said provision. 

3547. Warerrroor Packtnc Mareriat, M. Rourke, Newton Heath.— 
Dated Lith October, 874. 

This invention relates to waterproof sheets or covers used for packing 
or other purposes, and consists in improved combinations of various well- 
known materials. In one arrangement paper is taken, made in the usual 
way, and run over a revolving drum covered with tar, and combined 
with the tarred paper is a sheet or layer of cloth, and the combination is 
wound on a roller, from which it is passed to an ordinary india-rubber 
spreading machine, used for spreading a layer of india-rubber on either 
or both sides of the sheets of the combined paper and cloth, thereby form- 
ing waterproof sheets, not only of great strength, but having the advan- 
tage of being able to have waterproof joinings when their ends and sides 
or edges are lapped and pressed together. In another arrangement that 
description of packing material made by combining cloth and pulp in the 
paper-making machine is caused to pass through an india-rubber spread- 
ing machine, so that either or both sides can be covered with a film of 
india-rubber, and in some cases paper made from manilla ropes or other 
strong materials is caused to pass through the india-rubber spreading 
machine to be coated with a coat or coats of india-rubbe, and these latter 
arrangements also have the advantage of being able to have waterproof 
joints or joinings. 

3550. Macuine ror REMOVING OBSTRUCTIONS FROM THE GROOVES IN 
THE Rates or Tramways, 7. Craig, Glasyow.—Dated ith October, 
1574. 

The features of novelty which constitute this invention are the arrange- 
ment of machines for clearing the grooves of tramway rails. 


3551. Seraratinc Metats rrom THEIR Ores, J. F. King, Bishopsgate 
Avenue, London.— Dated Voth October, 1874. 

The essential feature of this invention consists in the treatment of ores 
and of mineral products, and in effecting the separation of certain metals 
contained therein by the employment of either water or of a saline solu- 
tion, such, for example, as a solution of common salt, into and through 
which the products of combustion derived from a furnace, oven, or other 
source, either alone or in conjunction with air, are injected or caused to 
pass. The metals, or the compounds of the same, which have been 
dissolved by such process, may be separated from solutions by any of the 
well-known methods, 

3552. Lesseninc THE OSCILLATIONS OF BEssEMER SAtoons, &c., J. 
MeF. Gray, Queen's-voad, Peckham.— Dated L5th October, 1874. 

This invention consists in methods of applying true gyroscopic force to 
control the valves of pressure cylinders, to lessen the oscillation of sus- 
pended vessel-borne structures. An essential and distinctive part of the 
invention consists in so arranging and combining the fly-wheel and its 
carrying frame with the structure, whose oscillations are to be reduced, 
as that the trunnions or vibrating axis of the frame carrying the fly-wheel 
as well as the axis of the fly-wheel itself shall be situate in a plane, which 
when resolved rectangularly into the longitudinal vertical and transverse 
vertical planes shall be wholly in or shall have a considerable component 
parallel to the plane of oscillation of the suspended saloon or structure, 
whose oscillatory motion is to be reduced. The beneficial action of gyro- 
scopic apparatus applied to the purposes of this invention depends entirely 
upon the apparatus being so applied as that when the plane is resolved as 
above, there shall be at least a considerable component in the direction just 
above mentioned, any component in the direction at right angles thereto 
being wholly prejudicial. In this improved plan theaxis of the trunnions is 
placed at right angles with the axis of the fly-wheel, but not necessarily 
at the mid thickness thereof. In carrying out the invention according to 
one arrangement the gyroscopic apparatus is fixed on the suspended saloon 
or structure. In another arrangement the said apparatus is carried by 
the vessel itself. The invention further relates to improved constructions 
of apparatus for carrying into effect the above-described application of gyro- 
scopicaction. In some cases an intermediate or first-motion valve is inter- 
posed between the gyroscopic apparatus and the main valve of the 
actuating cylinders. 

3553. Sucar, W. E. Newton, Chancery-lane, London. —A communication 
Jrom J. O. Donner, New York.—Dated 15th October, 1874. 

The invention conists in the combination ina centrifugal machine, with 
the revolving basket or perforated cylinder, of externally arranged inner and 
outer gutters and a partition separating them. Also in tbe use, in the com- 
bination with the moulds containing the sugar magma, of supplementary 
moulds or outer boxes, each of which is constructed to form a false bottom 
to its respective inner mould during the filling of the latter, and is of 
greater depth than the inner mould, to insure the perfect filling of the 
latter. 

3554. Birp-caces, §. Robotham, Birmingham.— Dated 15th October, 1874. 

This invention has for its object the puncturing of metal strips, and 
threading wires therein. The metal strips are cut at the desired distance 
by punches on a roll, the punches only cutting at their sides and forcing 
2 loop into an opposite roJl, the roll having three sets of punches by an 
intermittent motion ; the loops of metal on the strips are carried opposite 
the end of a wire, and, while stationary, the wire is forced by a lever 
through « series of loops and, the wire being cut off, the wire and strips 
pass on toa sécond pair of rolls, which emboss and tighten the metal on 
the wires. Sometimes the metal is stamped after being threaded, instead 
of being pressed by a second pair of rolls. 


3555. Lavatory Basins, B. Finch, High Holborn.—Dated 15th October, 
1874. 
The invention relates to the use of a flushing fan in lavatory basins for 
cleansing the sides of the same. 
3557. Spinnine Corton, A. Roberts, Openshaw.—Dated 16th October, 1874. 
It consists in placing a “ clearer,” so as to rotate entirely upon the top 
front drawing rollers of spinning machinery in place of between the top 
front and the roller immediately behind it, as hitherto. 
3559. Recexrrative Furnaces, D. Parry, Holytown.—Dated 16th October, 
1874, 
The features of novelty which constitute this invention are—First, the 
arrangement and construction of the pockets, or receptacles and bridges ; 
Secondly, the side s 


3560. Coxina Carponaceous Supstances, J. W. Ormiston, Shotts.—Dated 

- 16th October, 1874. 

The features of novelty which constitute this invention are the arrange- 
ment or construction of the apparatus for coking coal or other carbona- 
ceous substances and working the same, so that economy is effected by 
collecting the volatile substances. 





3561. Turnip ToinninG Macuine, H. Thomson, Melbourne.—Dated 16th 
October, 1874. 

This invention consists of an ordinary open rectangular frame behind, 
carried on two side wheels near the back, and a guide swivel wheel in a 
front central arm formed by bringing the said rails forward at an angle. 
The back wheels have internal teeth, which give motion to a back trans- 
verse shaft, which by bevel wheels gives motion to two short longitudinal 
spindles, with ak dises, which by crank pins and connecting rods 
reciprocate an open rectangular and a central transverse frame upon hori- 
zontal guides in a strong frame, which carry these frames and the front 
bearings of their said driving spindles, and secured in vertical guides 
in the inner sides of the front part of the open main frame, at any height 
to suit the two new sets of transverse reciprocating thinning knives pro- 
jecting down from the said rectangular and central reciprocating frames. 
The two main carrying and driving wheels run in the outer of three (or 
five) furrows, and the front swivelling wheel in the centre furrow, leaving 
two drills of plants below the machine to be thinned by the new or 
improved knives, of a set of three to each, the centre one is made of a 
broad thin plate, secured to and eae 3 down from the open frame, so 
as to reciprocate across and one half its throw on each side of the drill, 
and carry the plants off the top of the drill on to the aed surface of the 
other or horizontal knives, which reciprocate with the centre frame to 
and from the drill on each side, and so that both sets of knives thus 
traverse and deliver the plants into the furrows respectively and alter- 
nately. The front and back corners of the knives in both sets are sharp 
and curved forward, so as to cut or clip the plants close to those left, so as 
not to disturb them while cutting in either direction. 

3562. Wire Carp Coverinc, R. Thornton, Cleckheaton.—Dated 16th 
October, 1874. 

This invention consists in making these cards of stee! wire, and after- 
wards having them hardened and tempered by any ordinary process of 
hardening and tempering steel. 

8563. Sarety Door Fastener, T. Scouryield, Bow.—Dated 16th October, 
1874. 

AC spring is fastened to the face of the metal base plate, which serves 
to keep the tongue of the lock in a horizontal position, and thus securely 
fastens the door. To counteract the action of this C spring when the 
door is required to remain open, a small catch is affixed to the back of the 
base plate, the tooth whereof projects sufficiently through the front of 
the fore to gear into a notch formed into the tongue, and thus keep it in 
a perpendicular position so long as the door remains open. One end of 
this catch projects slightly beyond the edge of the door ; and, when the 
door is shut, it comes in contact with the door post, and so being forced 
back causes the tooth to fly up and releases the tongue, which at once 
falls into its horizontal position, and so securely fastens the door. 

3564. AvromaticaLty Lockinc anp UN tockinG Doors or RatLway 
CarriaGeEs, J. M. Matthews, Finsbury Park.—Dated 16th October, 1874. 

A roller on one of the axles of the carriage sets an ordinary steam engine 
governor in motion, whose centrifugal action causes a lever to act upon 
all the locks in the carriage body and lock them ; the locking being main- 
tained while the carriage continues in motion, but on the carriage stop- 
ping the governor balls descend, taking the lever with them, the bolts 

veing withdrawn thereby. 
3565. Firrinc Masts anp Spars on Boarp Suips, W. Southwood, Guild- 
Sord-street, Russell-square, London.—Dated 16th October, 1874. 

Vertical spars stand 7 from the vessel's side, and are held by brackets 
to a central support. The brackets carry frames with vertical rods, on 
which sails can be wound and unwound. The bottoms of the rods have 
rollers connected by chains to a central one, other chains leading to con- 
nect the series, and by the movement of which the sails when unfurled 
can be set at any angle to the wind. The vertical rods in some cases have 
tubes on tl.2m to reduce friction. 

3566. Ficiine anv Sroppine Borries, J. and W. Reynolds, §. Paul's-road, 
Camden Town.—Dated 17th October, 1874. 

The sul tance to be operated upon is drawn into the portion of the 
cylinder waich permits the piston toact upon it, by the pressure of the 
atmosphere induced by a vacuum or partial vacuum, and is forced by the 
piston through a valve placed in such portion of the cylinder as may be 
found most convenient, into the bottle or other receptacle. In corking, 
closing, or stoppering, the tube through which the cork or stopper is 
forced is attached to a movable frame, and may be made cup-shaped so as 
to adjust the receptacle in the best position to receive the cork or stopper, 
and a ledge takes the —- off the receptacle, or the pincers may be 
placed on a movable frame for the greater convenience of using. The 
platform on which the receptacle is placed may be adjusted to the proper 
height to take any size bottle or receptacle. The two operations of filling 
and stoppering or corking may be done simultaneously by attaching the 
parts to one handle, os may be alternately, or be kept entirely separate 
as may be found most convenient. 

3567. Steam Pumps, G. and E. Ashworth, Manchester.—Dated 17th October, 
1874. 


The inventors make ram pumps double-acting by employing a single 
ram, which works in two ram chambers, each provided with a gland or 
stuffing-box. 

3568. Suirt Fronts anp Cottars, J. Naylor, Shefield.—Dated lith Octo- 
er, 1874. 

The shirt front is made in two halves fastened together by studs fitted 
in round eyelet holes, and one-half of the collar is attached to each half 
of the shirt front, the two parts being fastened together by a stud at the 
back. Or the collar is in one piece attached to one-half of the shirt front, 
the loose end being brought round and fastened to the stud in front of 
the neck, and also to a stud or button at the side of the neck. The shirt 
front may be made in one piece having eyelet holes for studs in front. 
The studs are made with round shanks which pass through the eyelet 
holes and are secured by screws or fastenings at the back. 


3571. Ice Macuinery, H. W. Neild, St. Bride’s-street, London.—Dated 
17th October, 1874. 

This invention relates to improvements on the invention of Rees Reece, 
No. 2891, a.p. 1870, and consists in substituting steam heat for a naked 
fire in boiling the weak solution of ammonia ; the steam employed may 
be the exhaust or waste steam from the engine. Also in rendering the 
apparatus absolutely continuous in its action by the employment of two 
refrigerators, the one being in operation whilst the other is being 
emptied and recharged with anhydrous ammonia. Also in extracting 
the air from the water before freezing by agitating the water whilst in 
vacuo, and exhausting the air by a pump or otherwise, or by injecting 
the water into a vacuum chamber in the form of a jet or spray. 

3574. Boots anp SHors, G. J. Drury, Canterbury.—Dated lith October, 
1874. 

This invention consists in placing between the insole and the outer sole 
of a boot or shoe a thin piece of some flexible material such as tin foil, 
&c., to render them waterproof. 

3575. Srorrrrs ror Borties, P. J. Luntley, Scarborough.—Dated 17th 
October, 1874. 

This invention refers to arrangements in which the stopper is per- 
manently connected to the bottle, but without remaining in the interior 
thereof when the bottle is opened. 


3576. Winpinc Yarns, J. Rostron, Manchester.—Dated 17th October, 
1874. 


This invention relates to arrangements whereby the winding of the 
yarns or threads is discontinued by a self-acting operation when one of 
them breaks. 

3578. Pressinc Bricks, W. Kennedy, Leeds.—Dated 17th October, 1874. 

Plungers operated by cams press the plastic material into moulds, and 
another plunger for each mould forces the forms out. An adjustable 
incline regulates the thickness of the forms ; the moulds are filled from 
boxes having intermittent reciprocating motion. The bottom plunger 
is lubricated with oil by means of a roller moving with the feeding box. 


3579. Looms ror Weavine, R. T. Gillibrand, Darwen.—Dated 17th Octoder, 
1874. 


This invention consists of suitable apparatus for prevention of 
damage to the reed or other part of the loom when a shuttle is caught in 
the shed. 

3580. Looms ror Weavine, 7. Fielding and J. E. Fielding, Blackburn.— 
Dated 17th October, 1874, 

This invention consists in the construction and application of improved 
“harness boards” of glazed porcelain, pot, or glass, or metal enamelled 
and perforated. 

3581. Cuimsry Tors, J. Brierley, Blackburn.—Dated 17th October, 1874. 

This invention consists ia the application of an outer and perforated 
casing forming a continuation or extension of the chimney top. 

3582. Currinc TEXTILE AND OTHER MATERIALS, W. R. Lake, Southampton- 
buildings, London.—A communication from W. F. Jobbins and A. Warth, 
New York U.S.—Dated 17th October, 1874. 

This invention relates to improvements in that class of cutting machines 
which the inventor terms ‘‘ overboard” machines, and which are so con- 
structed that the entire cutting mechanism can be made to follow the 
lines of the pattern to be cut out while the material from which the 
pattern is to be cut remains stationary on the cutting . Heemploys 
a cutter-bar, a U-shaped presser-bar, and a feed-bar in the interior of a 
standard which rises from oe and carries a handle for turning the 
standard, and another handle for governing the position of the presser- 
bar and of the feed wheel, which is attached to the said presser-bar in 
such a manner that the entire cutting and feed mechanism is condensed 
into the smallest possible space. The inventor employsa carriage which 
is acted on by a belt that receives a continuous motion. The motion of 
the carriage —— continuous or intermittent, and its motion may be 
produced z nd or by the action of the mechanism. Instead of 
arranging the carriage on a single guide-rail, he places the same on the 








side of the table. From the side of this carriage projects the head which 
‘orms the bearing for a shaft that extends up through a tubular standard 
which swivels in suitable brackets secured to the 
$3588. Treatinc Spent Tan, H. H. Murdoch, Staple-inn, London.—A 
communication from M. L. Honnaij, Chatelineau, Belgium.—Dated 17th 
October, 1874. 

The spent tan is dried and carbonised in retorts in a suitable furnace, 
the gas evolved in the process is purified and refrigerated, and separated 
from its tar and other impurities by being made jad through puri- 
fying apparatus and is finally discharged into a holder or gasometer. 
The drying and carbonising process in the retorts is promoted by a blast 
of air from a fan which blows away the vapours emitted by the tan, or 
the vapours may be drawn out by suction and the tan may be stirred up 
during the process by a revolving agitator, which agitator may also serve 
to convey the blast into the retort. 

3584. Srups, SoLiTarRes, AND OTHER FastENtNos, A. Brandon, Birming- 
ham.— Dated lith October, 1874. 

This invention consists in applying to the back disc, or plate, or body of 
the article, a fastening consisting of a nearly flat or conical screw-like 
coil of wire, the said coil having nearly the figure of an involute curve. 
The end of the outer or largest coil being passed through the eyelet hole, 
the stud is turned, when the coil or fastening advances by a screwing 
motion to the inner side of the , and by crossing the eyelet hole 
firmly secures the article to the dress. By a contrary motion the stud or 
article is unfastened. 

3585. Hearn Inpicator, H. Negrettiand J. W. Zambra, Holborn Viaduct, 
London. — Dated 19th October, 1874. 

This invention consists in an improved clinical thermometer to ascer- 
tain the heat of the body. For this purpose they are made very sensitive 
and very cheap by the use of fusel oil instead of mercury, so that they 
may become popularised, 


3587. Anopes or Nicket, J. W. Perkins, Herne Hill-voad, Brixzton.—Dated 
19th October, 1874. 

The novelty of this invention consists in alloying tin with nickel. 

3588. Cranes anp Horstinc Macuinery, J. Taylor, Birkenhead.—Dated 
19th October, 1874. 

Connecting at the jib end of a crane, and preferentially to the suspend- 
ing fork, sling, or frame carrying the free hanging pulley over which 
passes the double end of the chain fall, or toa —— or frame in which 
the chain pulley or pulleys are mounted or carried at the jib-end, the 
shorter end of a lever arm carried on or by a fulcrum-stud mounted or 
fixed upon the jibitself, or in any other convenient manner ; and, to the 
longer end of this lever arm may, in turn, be connected, the shorter end 
of another lever arm—or levers—interposed between it and the upper 
end of tension bar or connecting-rod, by which the strain applied to or 
the load lifted by the crane is transmitted, correspondingly reduced in 
amount, down to atell-tale or indicating, or indicating and recording, 
instrument which the inventor proposes to fit, mount, or apply upon or by 
the side of the platform where the driver stands. The lower end of this 
tension bar or connecting rod from the jib-end may be connected directly 
to and with the indicating instrument or apparatus by means of a link, 
sling, or lever. The indicating instrument may be «a freely suspended and 
weighted arm or lever moving in the arc of a circle, upon or against a 
graduated and divided scale upon which a sliding indicating piece is 
moved or slid, and it remains at rest at the end of the movement, so that 
the maximum strain may be read off and recorded ; the sliding piece may 
be subdivided and form a vernier scale for reading off the smaller or inter- 
mediate weights or strains. Instead of a weighted lever arm, a steel- 
yard arrangement, spiral spring, or salters’ balance may be employed, 
the sliding indicator, index hand, or — being added ; or a self- 
acting cylindricat or other form of indicator may record with a pencil 
upon ruled paper the maximum load or strain. In connection with the 
tension bar, or rod at the lower end thereof, and separately from or 
connected with the indicating and recording apparatus, a fixed or adjust- 
able stop piece may be fitted and so arranged as to relieve a detent and 
discharge a weighted lever handle of the shut off steam valve, or be 
arranged so as to operate upon the reversing gear of the engine. 

3589. Treatment oF ANIMAL CHARCOAL, W. B. Espeut, Southwick-street, 
Hyde Park.—Dated 19th October, 1874. 

The provisional specification describes mixing charcoal with syrup or 
water, and forcing the mixture into a filter oy means of a rotary pump. 
8590. PRoTEcTION IN CASES OF COLLISION OF VESSELS, R. Cattarns, jun., 

Mark-lane, London.—Dated 19th October, 1874. 

The invention relates to forming fenders or fendoffs to slide in suitable 
channels on the bows or other parts of vessels, and be held at such height 
as may be desirable above or below, or partly above or partly below the 
water, to act in covering the front and sides of bows, or of otherwise pro- 
tecting other of the parts of vessels. 


3591. Apparatus ror Weicuina, 7. A. Brockelbank, Great Tower-street, 
London.—Dated 19th October, 1874. 

The object of the invention is to simplify the process of weighing. The 
article to be weighed is applied to one side of the fulcrum of a lever, at 
the other side of which is applied a rod capable of taking up separate 
surfaces acting as weights to increase the total amount adapted to the 
various weights of the articles to be weighed. A pointer applied to the 
fulcrum, together with a graduated arc, indicates the weights attained. 
3592. Wueets ror Carriaces, R. Pickin, Birmingham.—Dated 19th 

October, 1874. 

This invention has, First, for its object improvements in the construction 
of wheels for carriages and other vehicles, composed of iron or steel in 
such manner as to facilitate the manufacture and reduce the cost thereof, 
such wheels being light in comparison to their strength. The Second part 
of these improvements relates to the construction of the axles of carriages, 
and in lubricating the same. 


3593. Courter ror Raitway Carriaces, J. Redgrave an? 8. Redgrave, 
Birmingham.—A communication from J. D. Mills, Alexandria, Virginia. 
—Dated 19th October, 1874. 

This invention relates to a coupling which is adapted to automatically 
adapt the carriages or wagons when they come together, and it consists 
in a vertically moving hook of peculiar construction, and in its combina- 
tion with a peculiarly constructed draw-head, and also with a movable 
pin, by means of which it is adapted for use with couplings provided with 
a link and pin. 

3594. Umprevvas anp Parasois, E. Parkman, Madison County, U.S.--A 
communication from R. 8. Spencer, New York.—Dated 19th October, 1874. 

The invention consists in constructing an umbrella runner with a catch 
and spring and in the mode of connecting the catch with the staff when the 
cover is raised or lowered ; also in a device for guiding the runner so as to 
cause the catch properly to enter the slot provided in the staff to receive the 
same. 

3596. Marine Encine Governors, W. E. Newton. Chancery-lane, London. 
—A communication from EB. T. Jenkins, Williamsburg, U.S.-—Dated 
19th October, 1874. 

The invention consists in the combination with the pendulum or pen- 
dent weight and valve by which the supply of steam to the engine is con- 
trolled of a tripping attachment applied to the pendulum for operatin; 
on the valve mechanism, so that the valve is gradually opened and J 
denly closed in anticipation of the requirements of the engine due to the 
varied immersion or exposure of the propeller. 

3597. Pianororte Dicitrorium, W. Mead, Aston, Berkshire.—Dated 20th 
October, 1874. 

An ordinary pianoforte keyboard of suitable compass is employed, and 
a small spiral spring placed under each key to insure its returning 
to its normal condition after depression by the hand; midway of 
the length of such key is fastened a metal hook, gearing into the cogs 
on one half of the circumference of a small wheel revolving on a metal 
rod passing through the top of such key, and serving both as an axis to 
the wheel and a holdfast to retain the key in its proper position, on the 
other half of the circumference of the wheel are small pins, which, as 
the wheel revolves, come in contact with the teeth of a metal comb, 
similar to that of a musical box, thereby causing them to vibrate and 
emit a musical sound as the performer plays the instrument. 

3598. Kits ror Dryine Peat, Matt, Grain, &., R. G. Perry, Dublin. 
—-Dated 20th October, 1874. 

The form of the kiln is rectangular, and divided into a series of com- 
partments by divisional walls, so arranged that a continuous communi- 
cation is formed throughout. There isa furnace at one end, and chimney 
at the opposite, between these two the compartments act as the flue 
throngh which the heat circulates. A continuous tramway extends 
throughout ; the goods to be dried are placed on trucks which are gradually 
drawn through. 

3599. SeLr-inFLATING SWIMMING AND LIFE-BELTS, Count de G. C. A. de 
Liancourt, Richmond-road, Dalston.—Dated 20th October, 1874. 

New position of internal unoxideable steel spring coils, free from one 
another, and excluding soldering, which is avoided by the extremities 
of the coils being inse: hooks fixed on the caps. A new tissue or 
bag woven expressly by a new machine, ad hoc, which leaves no imper- 
fections whatsoever, and perfectly impervious to air or water. A certain 
compound of varnishes which will resist friction for years and the tem- 
perature of 100 deg. The plug has been strengthened and the action of 
the coils made perfectly free, and balanced in their action. 

3600. Soxrtairnes, Stups, AND Dress FasTEnrna, J. G. Rollason and J. 
Wood, Birmingham.—Dated 20th October, 1874. 

The object and Le song of this invention is to simplify and economise 
the cost of const ion by making solitaires or poe os dress fasteners 


in two parts of sheet metal, and not necessarily with the addition of a 
spring or springs, or uniting the parts by soldering, and consists of a 
spring shank with lateral arms, the said spring shank fitting into a rect- 
angular tubular shank attached to the back plate. Projections are 
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formed on the sides of the shank which engages in openings of the 
rectangular tubular shank, by providing the means of attachment, the 
projecti being controlled by the lateral arms. 
360K. Muxes anp Twivers ror Sprxsina, J. Chisholm, Oldham.—Dated 
2uth October, 1874. t ‘ 
This invention relates to the bac! -off motion, and it consists in 80 
the parts that the backing chain which depresses the faller 
wire, when once set to the proper tension, does not require ting 
during the formation of the cop. The inventor attaches one en of the 
bac! off chain to the boss of the snail plate; the other end of this 
chain carried ly round -_ - at —— jl ae 
commonly called monkey tail lever ; xed a cam 
eccentric, and-one end of cemenal backing-off chain i attached to the 
8 diameter of the cam or eccentric, and the other end is connected 
to a lever on the faller shaft in the usual way. 
8602. Exrractinc Farry anp Restnous Matter, R. Scaife, Moorgate 
street, London.— Dated 20th ae 1874. tikes 
This invention consists in vapours , wi 
naphtha, bisulphide of carbon, various ethers, and light hydrocarbons, by 
tases oun through the material in closed vessels, then condens- 
them in other vessels, again vaporising the spirit, and by means of 
a pump keeping up a ti circulation till the substances to be 
recovered are eniively extracted from the material operated upon. 
8608. Dyinc Yarns ror Warps, J. C. Munn, Glasgow.—Dated 20th Octobers 
1874 


This said invention consists in first dyeing the yarn while in hanks to 
a light shade of the colour desired, and then for short hanks them 
singly, ie, full a, or for long hanks hanging them doubled, and im- 
mersing them wi the dye of about the same light shade to within a 
little distance from the top — which they are hung, and then gently 
shaking or vibrating them vertically while slowly raising them out of the 
dye gradually adding strength or depth of colour all the time while doing 
this, so that the hanks would be gradually darkened towards their lower 
en 
3607. Mecuanis To FactuiTaTe TBAINING OF Heavy Guns, FOR MovinG 

Suips’ RUDDERS OVER TO GIVEN ANGLES, &c., H. H. Grenfell and H. 
Newman.— Dated 20th October, 1874. t 

This relates to controllable hydraulic ap tus in which a piston or ram 
can be caused to move in or out to fixed distances and be there retained, 
upon the movement of a handle or its equivalent over a given segment 
of a circle or otherwise, for the purposes mentioned in the title. 

3608. Expresstnc Oms rrom SEEDs, G. Hodge, Kingston-upon-Hull.— 
Dated 20th October, 1874. ee 

This consistsin forming plates with raised edges, in placing the seed with 
a plate in a mould to regulate the height, and in then removing the mould 
and applying the pressure. 

3609. ExrractiIon oF METALS FROM THEIR ORES, S. H. Emimens, Old Jewry, 
London.—Dated 20th October, 1874. 4 

This relates to the use of fluor spar in the roasting process, a solution 
of salt or saltpetre in the lixiviating process, and iron pyrites in the 
precipitating process. 

3610. Gymnastic Perrormances, M. Mayol, Hewson-street, Walworth.— 
Dated 20th October, 1874. 

This invention relates to an apparatus to be employed in a novel and 
extraordinary gymnastic performance, consisting in the shooting of the 
performer from a cannon resembling in external appearance an ordinary 
cannon used for military purposes. The said cannon is provided with an 
internal piston or propeller which is so arranged and actuated by springs 
or compressed air or otherwise that the performer can sp himself in 
the cannon and will be ejected or shot from the same by the movement of 
the said piston. 

8611. Vatves ror RecciatTinc THE Suppiy or Gas, P. J. Lack, West- 
moreland-place.—Dated 20th October, 1874. 

This invention has for its object the construction of fittings to be 
applied to and used in connection with gas burners. The said invention 
relates, First, to a valve for regulating the quantity of gas admitted to the 
burner. The inventor modifies this part of the invention to adapt it to 
the construction of what are termed sunlight burners. Another part of 
the invention relates to a novel contrivance for securing the glass globes 
or chimneys upon the galleries of the burner. Another part of the said 
invention relates to the means of supporting a shield or disc for arresting 
or confining the smoke of the burner. 

3612. Expiosive Compounns, S. J. Mackiz, Delahay-street, Westminster, 
C. A. Fauré, Faversham, and G. French, Oare, Faversham.—Dated 20th 
October, 1874. 

This provisional specification describes using less acid than usual in 
the manufacture of gun-cotton. After the conversion, the nitric acid of 
the waste acid is saturated with a base, thus forming a nitrate, the 
quantity of which is that just required to give the best effect when mixed 
with the gun-cotton. A blasting cartridge is also described. 

3614. Desks anp Tapies, P. Cameron, Salford.—Dated 21st October, 1874. 

This invention relates to the construction of convertible desks and 
tables for the use of schools and other purposes, and consists in a certain 
novel arrangement of the top of the same, whereby a double sloping desk 
can at any time, by a single movement of a lever, be converted intoa 
flat-topped table and vice versd. 

3615. Dress Fapric ror Lapies’ Wear, J. 6. Munn, Glasgow.—Dated 21st 
October, 1874. 

This invention consists in making the warp of the fabric wholly of 
“angola” for plain cloth, for producing effects in checked or striped cloth 
of this dress fabric. This is done by means of narrow strips of a few 
threads of ordinary coloured wool, the rest of the warp being all of 
angola; and then having the whole, or nearly the whole, of the weft 
woven with mixed worsted and lustre weft, which produces a new or 
improved fabric of a strong, durable, and elastic nature. 

3616. Pocket THEODOLITE, G. Francis, Carnarvon.—Dated 21st October, 
187 











The novelty in this case consists, First, in making a theodolite to 
measure angies by simply opening two arms which are provided with the 
requisite sights, spirit levels, and circular scale of degrees; Secondly, in 
combi therewith a protractor and scales for plotting angles and other 
details ; Thirdly, in forming a joint in the tripod top for turning the 
theodolite on edge, for the purpose of taking vertical angles; and, 
Fourthly, in arranging a “ ball-and-socket” joint for adjusting the 
instrument to the horizontal level by screwing and unscrewing one por- 
tion of the socket to and from the other. 

3617. Cuarr-curtine Macuixes, S. Edwards, Salford. — Dated 2ist 
October, 1874. 

These improvements in chaff-cutting machines consist in driving both 
the top and bottom feed rollers by a double spur wheel, which is 
furnished with internal and external teeth gearing into pinions on the 
rollers. The improvements consist also in applying a pair of rolls for 
crushing oats or other substance, or an ——— for cutting turnips or 
other vegetables to the table of the -cutter. Another part of the 
invention consists in an improved cutter for pulping and slicing turnips 
and other vegetables. 


3619. Raisinc, TRANSPORTING, AND LOWERING MERCHANDISE, A. J. Bray, 
Bow.—Dated 21st October, 1874. 

On a strong bed or foundation mounted on wheels there is a movable 
horizontal dise carrying three, four, or more uprights bolted at the top to 
a plate or frame carrying jibs and guide pulleys. The disc works on a 
central pivot and can be turned at any position, and on the disc 
there are standards or frames carrying a drum, to which is fixed one end 
of a rope or chain which 8 over the guide pulleys, and is connected 
at the other end by a hook, link, or other contrivance with the article to 
be raised and transported and lowered as required, the drum being turned 
by a winch and toothed gearing, in the usual manner, and the ordinary 
brakes employed when lowering. 


3621. Compressep Arr AND WaTER CYLINDERS, G. Wilks, Swinton-street, 
St. Pancras.— Dated 21st October, 1874. 

The features of —— of the invention are—First, the arrangement 
of the ports in a cylindrical slide valve and valve casing, for causing the 
valve to change from one end of the valve chamber to the other, so as 
to direct the flow of steam to alternate ends of the main cylinder, and 
cause the desired reciprocation of the piston and rod. Secondly, an 
improved arrangement to turn the valve round (at the end of each 
stroke), iy | a small auxiliary cylinder or piston, the rod of which is 
connected to the valve spindle by means of a lever, and is actuated by 
steam from the main steam passages. 


. CuTTers FoR TENONING AND .CuTTING Fiat Surraces, C. M. 
Lloyd, Mornington-crescent, London.—Dated 21st October, 1874. 

The novelty of the invention consists in mounting on adjustable 
horizontal shafts, placed one over the other, a d plicate arrang t of 
circular and diagonal elliptic saws or cutters, which in action will pro- 
duce tenons and flat surfaces on wood. 


8623. Rereatine Fire-arms, L. Jonas, Colville-terrace West, Bayswater.— 
A communication from L. Szalay, Paris.—Dated 21st October, 1874. 

This invention consists in arranging a series of barrels side by side, 
and in one plane, as thereto a stock and lock, with a step-by-step 
motion, operated by the trigger, by means of which the series of barrels 
is traversed across the stock, each barrel Oring Sone ht successively into 
the plane of the hammer, and the hammer re. y the simple move- 
ment of the trigger only. The series of barrels may be readily detached 
from or applied to the stock by means of certain ves in the lock 
frame, studs on a swivelling attached to barrels, and the 





barrels may also be applied to the stock by the same means in such a 
way that ene be discharged 
plate and sp; 


until further adjusted. A hinged 
g retain the cartridges in the barrels, i 





8624. Macurvery ror Maxine Bricks, C. W. Thairlwall, Leeds.—Dated 
21st October, 1874. 

This invention relates to brick-making machines, which have a hori- 
zontal pug mill and revolving mould wheel. The mill shaft is fur- 
nished with knives, and carries a worm on its end to force the clay into 
the moulds in the said mould wheel. Underneath the mould wheel, and 
perpendicular to the axis of the pug mill, is a hollow plunger. The 
movement of the mould wheel is intermittent, and is produced by a 
rocking bar and pull catch. The said mould wheel makes a quarter revo- 
lution at each movement, and is held during the pressing of each brick 
by a spring catch or trigger. A wheel loose on the said plug mill 
shaft transmits its power through a brake strap and wheel. 

8625. RecuLatTinc THE SupMeRsion oF Propetiers, H. Wimshurst, 
Kensington, and B. J. Reed, Victoria-chambers, Westminster.—-Dated 
2lst October, 1874. 

This relates to lowering the screw shaft with the engine, so that the 
propeller may work in deep water when desired. The shaft preferably 
works in an india-rubber tube fitted in a special manner. 

3626. Brakes ror THE Rotuinc Stock or Ratways, J. Edwards, 
Cassland-crescent, South Hackney.—Dated 21st October, 1874. 

According to this invention the brake blocks of railway rolling stock 
are mounted to move vertically to and from the upper parts of the 
wheels, each pair of blocks being worked by a forked lever or by arms on 
a rocking shaft. The brake blocks are preferably bedded elastically in 
their carriers, or the levers for working them are made elastic. For 

reventing trains from running down inclines, a ratchet bar is fixed 

tween the rails, and triggers are provided on the brake vans, which 
catch in the ratchet teeth when the train tends to move downwards, but 
which may be held out of gear by hand for necessary backing. 

3627. Brick-makinc Macuines, P. Bawden, Norland-square, Notting-hill. 
—Dated 21st October, 1874. 

This invention relates to a machine for making bricks either by 
“pallet moulding” or by “slop moulding,” that is to say, either by 
sanding the mould or by dipping it in water. The machine is particu- 
larly adapted for making fire bricks, and it will also make the best 
facing bricks in a sanded mould without the sanded flaws which occur in 
hand-moulded bricks. 

3628. Bicycres, J. O'C. Cave, Weston-super-Mare. -Dated 21st October, 
1874. 


This invention consists in improvements in bicycles, whereby greater 
security to the rider is obtained, and the operation of starting greatly 
facilitated. The rider sits with his back to the driving wheel, and, in 
order to set the machine in motion, he actuates adjustable crank treadles 
fixed in suitable bearings, which treadles are connected, by means of bars 
or bands, to cranks on the axle of the driving wheel. Instead of the 
said cranks and bars or bands, an endless band or bands and rollers may 
be employed. The steering may be effected by reins or by any suitable 
means. 

3629. ConpeNsinc Arr FoR PROPELLING SHIPS AND OTHER VESSELS, 
J. 0.'C. Cave, Weston-super-Mare.—Dated 21st October, 1874. 

This invention consists in suspending a portion or the whole of the 
cargo or ballast of the ship or vessel in such a manner that the motion of 
the latter will cause the same to actuate piston rods working in suitable 
cylinders, and thus to force air into reservoirs, where it is condensed, and 
may be used as required for actuating, propelling, or other machinery. 
3630. Nats or Spikes, J. Summers, Stalybridge.—Dated 21st October, 

1874. 

This invention refers to cut nails, and consists in a method of forming 

the points by pressure. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE deliberations between representative ironmasters and repre- 

sentative ironworkers, preparatory to the fixing of the new wages’ 

scale to come into operation on the 4th of July, were advanced a 

stage at the adjourned meeting which came off at the Westminster 

Palace Hotel on Tuesday. At that meeting the employers sub- 

mitted various resolutions that had been passed upon this subject 

at their recent meetings. The operatives requested the employers’ 
representatives to embody in a formal document the changes they 
wished introduced. The following memorandum was submitted as 
embodying the employers’ views: — ‘‘The associated masters 
recommend the continuance of a sliding scale arrangement for 
regulating wages for the year, commencing July next. In the new 
arrangement the employers are not willing to agree to a maximum 
or a minimum rate for puddling, and they claim to re-establish the 
whole difference for puddling mottled and white iron—that is, 
6d. per ton less for mottled, and 1s. per ton less for white, and 
mixtures in proportion ; that, subject to the above-named modifi- 
cations, the employers are willing to continue the sliding scale that 
has been in operation since April, 1874; that a small joint com- 
mittee of masters and men be y yee with the view of specially 
considering any exceptionally igh rates of wages prevailing in 
various departments.”’ This memorandum the representative iron- 
workers will take back to their constituents, who will discuss it at 
their several district meetings, and upon it instruct their delegates, 
who are to again meet the representative ‘masters on the 28th inst. 

If we should have to return in future to the prices of the past, 
then the wages of the puddler will be considerably less than he has 
received under the Derby scale. No anxiety is displayed by the 
ironmasters as to the issue of the negotiations, the general convic- 
tion being that an amicable conclusion will ultimately be arrived 
at between the representatives on either side. 

The current business in the iron of this district is quiet, but the 
tone of the markets yesterday and to-day was equal to the slight 
improvement noticeable last week, and in some instances there was 
even further improvement. Best bar firms in particular reported 
themselves better off, and able to employ their hands full time. 
Sheetmakers, likewise, are doing well, and a few good boiler plates 
are in demand. Still the finished iron trade of the district 
generally is in a languid state, and in only the minority of cases 
profitable. 

The pig makers and the pig sellers are not doing less, but they 
are not doing much more than last reported. 

Coal is freely on offer, but buyers are holding off in the expecta- 
tion of a sensible drop when the summer weather has well set in. 

The +> of best coal is rendered firmer by the manner in 
which the North Staffordshire and the Warwickshire colliers are 
meeting the notice of their employers for a drop of 10 per cent. in 
their wages. If the employers, declining arbitration, should 
resolve to enforce the notice, then a prolonged struggle seems in- 
evitable. oth the North Staffordshire and the Warwickshire 
men have the sympathy of the conference of miners which 
assembled last week at Leeds, and their expression of sympathy, 
with indirect promises of material aid, have been sutficient to 
make the miners of both districts somewhat resolute in the atti- 
tude they have taken up. The North Staffordshire potters must 
have coal, and they have hitherto been supplied almost exclusively 
from the pits of the locality. In the event of a long strike, 
whether they will buy from Lancashire, from North Wales, or from 
South Staffordshire, is not clear. It may be that they will look to 
each of those colliery districts for what they need. 

Nor was the market in Birmingham to-day influenced in respect 
of coal alone by what is —— in the two districts mentioned. 
Many blast furnaces of South Staffordshire are largely dependent 
for raw material upon the production of the ironstone pits of 
North Staffordshire and Warwickshire. The pottery mine of the 
former district and the rich raw stone of the latter are becoming 
more and more articles of ce negotiated on our local ex- 
changes. Pottery mine and Warwickshire stone were firmer 
to-day, and by some consumers a little anxiety was displayed to 
get delivered what has some time been bought ; and the tendency 
to strengthen observable last week in certain quotations for bars, 
plates, and hoops, in which South Staffordshire makers experience 
some competition from the proprietors of mills and forges in 
the northern part of the county, was yet more apparent this after- 
noon, when, considering that many leading members of ’Change 
were absent in London, an encouraging though small amount of 
——— was done. 

e Birmingham and district industries keep tolerably healthy. 

The lock trade is still distinguished activit ahaa ane 
facturers could find employment for more wo: ple than they 
can get. Bolts and latches are fairly inquired . In the con- 





dition of the other industries there are no alterations which 
deserve mention. 

In the = part of the present year the proprietors of the 
Patent Tube Company, Smethwick, and of the Birmingham Im- 
perial Tube Company, Birmingham, re-introduced the ten hours’ 
system into their works. Owing, however, to the success of the 
struggle by the men employed at the Crown Tube Works, Wed- 
nesbury, to maintain the nine hours’ system, the workpeople en- 
gaged at the two first-named works have memorialised their 
masters for a return to the nine hours’ system, and the uest has 
been granted on the same terms as before, which include the 
payment of overtime at the rate of time and a-quarter till ten 
o'clock; and time and a-half afterwards. 

Trading classes in this district, with many iron and coal masters 
elsewhere, share in the regret that Mr. Rupert Kettle should be 
compelled to retire from trade arbitrations. It is in every respect 
to be desired that that gentleman will not find it requisite long to 
leave the management of the system of arbitration, which he has 
himself devised, in the hands of others; for he has shown an 
aptitude for such work which gives him a pre-eminence in this 
honorary calling. All his services in the past ten years have been 
gratuitous, and have not been accorded without great pecuniary, as 
well as physical and mental cost to himself. The public, therefore, 
have no claim upon Mr. Kettle. But they owe him much gratitude. 

The country would be largely served by his being made a 
Government officer, in connection, it may be, with the Board of 
Trade, so that his services might be available to those employers 
and workpeople who are prepared to abide by an arbitrator's 
decision. To fill his place, as a county-court judge, would be 
comparatively easy, but to replace him as an arbitrator by a man 
equally qualified for the duties would indeed be difficult. 

At a special general meeting of the West Central Wagon Com- 
pany last Friday, the resolution of April 13, winding up the com- 
pany, was confirmed, and it was determined to sell the property 
and business to a new company, to be called, ‘‘ The Worcester 
Railway Carriage and Wagon Company, Limited,” which is 
intended to be formed with a capital of £91,140, in 9114 ordinary 
shares of £10 each, of which 4557 shares will be preferred shares, 
with a preferential dividend of £10 per cent. per annum, and 4557 
shares will be deferred shares. The compensation for the sale is 
to be 4557 deferred shares, fully paid up, for distribution amongst 
the members, and the discharge of expenses incidental to the 
winding up. The liquidators are authorised to negociate for the 
new company. 

The South Staffordshire Mining Engineers’ Association have 
received congratulations from coalmasters’ associations and from 
other institutes of mining engineers, upon their having commenced 
to ventilate the “‘ allowance coal” question ; and the society on 
Monday determined to remit the secretary’s pamphlet on the sub- 
ject, together with the discussion which it had elicited, to the 
local coalmasters’ association. 

By an explosion last Friday in the Bunker’s Hill Colliery, owned 
by Messrs. W. Rigby and Co., in that too-notorious village of 
Talke, North Staffordshire, as many as forty-three miners were 
killed, Locked lamps were used, and it is at present thought that 
the explosion is due to the firing of a shot at the end of the work- 
ing in the Banbury seam, in which all the deceased were employed, 
and all who were working there fell under the influence either of 
the ignited carburetted hydrogen, or of the following carbonic 
acid. This is understood to have been the first explosion in the 
pit during the twenty-one years that it has been in operation ; but 
up to a recent date the coal was brought down by the use of the 
wedge, and not by an explosive. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

THE attendance of the iron trade representatives at the Man- 
chester weekly meeting does not now afford any indication of the 
amount of business actually transacted ; on Tuesday there was 
again a large number present, but there was really little or nothing 
doing, and the position of the iron trade, instead of improving, 
appears rather to grow worse. Although consumers seem to receg- 
nise the fact that the prices at which pig iron is now being offered 
are barely sufficient tocover the cost of production, still they seem to 
expect that further reductions will be made, if only to keep the works 
going, and that needy sellers will have to accept prices which under 
ordinary circumstances would not be looked at. There is very 
little demand for pig iron whatever beyond one or two orders for 
forward delivery, which have been booked at prices considerably 
under current rates. The sales during the past week have been 
confined to the most trifling quantities. Lancashire makers are still 
quoting late rates, which range about 72s. 6d. for foundry and about 
67s. 6d. per ton for forge iron delivered in the Manchester district, 
but these figures are purely nominal, and I believe that 2s. 6d, per ton 
less would be readily accepted to secure a good purchase. Middles- 
brough iron in this market has exhibited an easier tone, concessions 
to the extent of 1s. per ton having been obtainable. For immediate 
delivery in the Manchester district No. 3 foundry is quoted at 
65s. 6d., No. 4 at 64s. 6d., and No. 4 forge at 63s. 6a. per ton, and 
for deliveries over the next two or three months merchants are 
qnoting lower figures than these. Yorkshire makers from the 
neighbourhood of Leeds have been competing pretty keenly in this 
market, and they are meeting the views of purchasers much more 
nearly than either the Lancashire or Cleveland smelters, foundry 
iron delivered being offered at less than 65s. per ton ; but even this 
low figure does not appear to tempt buyers, and it seems probable 
that makers will have to wait some substantial reduction in coal 
before they can reduce their prices to the level which purchasers 
are evidently expecting. The finished iron trade also continues 
very dull. Both founders and forge proprietors are complaining 
very much of the scarcity of orders, and prices are a trifle weaker, 
ordinary bar iron delivered being now freely offered at £8 12s, 6d. 
per ton. 

’ The coal trade generally is very quiet, and although there has 
been no formal reduction of the list rates ruling last month, prac- 
tically prices are easier. Consumers who are pressing for lower 
prices are withholding their orders as long as possible, and the 
demand for shipment is very limited. In the Wigan and St. 
Helen’s districts, which are chiefly affected by the shipping trade, 
short time is being resorted to at some of the collieries, but whether 
this will have the effect of maintaining present prices is doubtful. 

The usual monthly meeting of the South Lancashire and 
Cheshire Coalowners’ Association was held at Manchester on 
Tuesday, when the question of the railway coal traffic was again 
under consideration. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

DvRING the last seven days there has been a fair business done 
in the iron trade of Cleveland. Prices remain without change, 
No. 3 being still quoted at 57s. 6d. to 58s., and other kinds in pro- 

rtion. There is very little iron going into stock, most of the 

arge quantity manufactured finding its way into Lancashire or 
Scotland, where it is absorbed in foundry or forge purposes. At 
current prices iron manufacturers are able to make fair profits 
where their contracts are anything like favourable, but where, 
as not unfrequently happens, contracts made when prices 
were much higher are still pending, the margin of profit 
left to the manufacturer must be infinitesimal. I am 
now in a a oe to state definitely that which I only hinted 
at last week, that arrangements have been made for the erection 
of three new blast furnaces by the proprietors of the Stanghow 
ironstone mines in Cleveland. These mines are situated in the 
Boosbeck Valley, and it is intended to develope them to such an 
extent as will secure next year an output of not less than 900,000 
tons. The furnaces—the foundations of which are to be laid in a 











fortnight or three weeks—will be built about three hundred yards 
from the mine, so that the company will have no charge for freight, 
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THE MECHANICAL PROPERTIES OF GASES. 
(Continued from page 289.) 

.Tue following three rules, which are based upon experi- 
ments of an extensive and exhaustive nature, tend to prove 
the truth of the above law, as well as show the relation 
between two of the variables under the simplest con- 
dition, viz., that in which the other variable is made a 
constant quantity. 

I:—Whatever volume a gas may occupy, if means be 
taken to keep this volume constant, the absolute pressure or 
elastic force of the gas will vary directly as the absolute 
temperature. The symbolical expression for which is 

v constant p varies as Tf. 
Or, if p r represent the pressure and temperature of a 
given weight of any perfect gas at any moment, and p, rf, 
the same at any other moment, 
Migr ont P, — 71 — 1, Fah. + 4612 deg. 
then v constant se S* ys ieee 


from which follows 


v constant dp = z. 
dr T 


Thus, any given weight of air at atmospheric pressure 
(21164 Ib.) and 60 deg. Fah. (or 521°2 deg. absolute) kept 
in a closed vessel will be required to be raised to a tempe- 
rature of twice 521°2 deg. or 1042°4 deg. absolute before its 
pressure is doubled ; or to double the pressure the tempe- 
rature must be raised from 60 deg. Fah. to 1042°4 deg.— 
461°2 = 581°2 deg. Fah. 

It is essential to remember here that this simple relation 
between temperature and pressure only holds good so long 
as the volume is kept unaltered, such as in practice in the 
case of a boiler or receiver of air subjected to heat, when 
no escape is allowed. 

[1.—Whatever pressure a gas may be subjected to, if 
means be taken to keep this pressure constant, the volume 
of the gas will vary directly as the absolute temperature. 
The symbolical expression for this is— 

p constant v varies as r. 
Or, if vr represent the volume and temperature at any 
moment, and v, T, the same at any other moment, then 


T, Fah. + 4612 
nnsteant — =.' = 1 i 
Pee v T T Fah. + 461°2 
From which follows— 
dv v 


» constant — 
4 dr 


= 

Thus, any given weight of air inclosed in a chamber which 
is capable of expansion, and which always offers a constant 
resistance to the inclosed air, will require to be raised from 
its original temperature--say, 521°2 deg.—to the tempera- 
ture of 1042°4 deg., before its volume, whatever it was, will 
be doubled. In other words, as before, to double the 
volume at 60 deg. Fah., the température must be raised to 
581°2 deg. Fah., if the pressure is unaltered. And this is 
the case whatever the constant pressure may be. It is 
essential to remember here, also, that this simple relation 
between volume and temperature only holds good so long 
as the pressure remains unaltered—such as in the case of 
a cylinder fitted with a piston weighted or otherwise so as 
to afford a constant and equable resistance to motion. 

I11.— Whatever temperature a gas may be at, if means be 
taken to keep this temperature constant, the volume of the 
gas will vary inversely as the absolute pressure. Symbo- 
lically expressed, this is— 

7 constant v varies as l ; 
/ 


f 
or if pv represent the pressure and volume at any moment, 
and p, v, the same at any other moment, then— 


‘ » 3 
¢ constant —| = F. ° 
v via 
from which follows 
de : 
r constant —" =— *, 
aj P 


Thus, to reduce the volume (or space occupied) by any 
given weight of air to one-half that which it occupies at, 
say, atmospheric pressure, or 2116°4 Ib., will require 
double atmospheric pressure, or 4132°8 Ib. per square foot 
if the temperature is unaltered; and this is always the 
case whatever the constant temperature may be. 

Mutatis mutandis, the same care as in the former cases 
must be taken not to misapply this rule, by forgetting the 
only requisite condition. A case which comes under this 
rule is that of a piston being forced down upon an 
inclosed body of air in a perfectly conducting cylinder. 
kept at one uniform temperature by a jacket or otherwise. 

The fundamental law of equilibrium stated above 
clearly satisfies all these three rules, when the conditions 
expressed in them are insured. For if p v r represent a 
given quantity of any gas at any moment, and p, v, 7, is 
the same at any other moment. 

Then as 2” = is constant, 
T 
Ppv—Pp,, 
r ?, 


If in this v, be made = 2, Rule I. follows, for then P=Pi 


c.: & 
Or if p, be made == p, Rule IT. follows,for then 2 = ”: 
, 


Or if +, be made= 7, Rule III. follows, for then p v=p, v,. 
Also since the density D varies as : : 
v 


P— Pi. 


Therefore - =- 

7D ¥, DD,’ 

And when y is constant : = z , or the pressure varies 
1 

with the density. ; 

This, which is known as Mariotte’s law, is therefore con- 
ditional on aqui of temperature, although generally not 
expressed as being so. _ ‘ ; 

Cases occur in practice, and especially in dealing with 


air, where it becomes practically impossible to keep any 
one of the three quantities constant, and the question then 
to be determined is, if one varies what effect this variation 
has upon the values of the other two. It is always known, 
as already demonstrated, what the ratio of the other two 
is at any moment, but their absolute values sometimes 
must be determined. One practical case in which this can 
readily be found is given further on. 

6. Relation between Heat Energy, and Temperature.— 
The law of the relation between the temperature of a gas 
at any moment and the heat contained in it—or, as it is 
sometimes termed in the case of perfect gases, the actual 
heat —may be expressed as follows :—Under every circum- 
stance when an unit of weight of any perfect gas is dealt 
with, the heat contained in it at any moment is directly 
proportional to the temperature. Symbolically expressed, if 
Q represent the quantity of heat, or actual heat, contained 
in 1 1b. of any perfect gas, Q varies as -. 

This law has been proved experimentally by indirect 
means, The following direct method cannot be employed 
in consequence of practical difficulties, but it will serve as 
a fitting illustration :—If any uniformly constituted fuel 
be employed by its combustion to produce heat, the amount 
or quantity of heat generated is known to be proportional 
to the weight of fuel consumed. Thus, for instance, 2 oz. 
of any given fuel will generate twice the quantity of heat 
given off by 1 0z., and soon, Let it be assumed that the 
whole of the heat generated by the fuel could be applied 
without waste to increasing the temperature of a given 
weight of air confined in a closed vessel. Then under 
whatever pressure the enclosed air may be, it has been 
experimentally proved that every pound of this confined 
air will in all cases require a yiven fixed quantity of the 
fuel to be consumed to increase its temperature | deg 
Thus to raise 1 1b. of confined air from 400deg. absolute 
to 401 deg. will require just the same amount of fuel as to 
raise the same weight of air from 500 deg. to 501 deg. Also 
if the air at 400 deg. were originally under a pressure of 
4000 Ib. on the square foot, it would require no more fuel 
to be consumed to raise its temperature 1 deg. than it 
would have required had its original pressure been 2000 Ib. 
only. The condition requisite is that the volume should 
be kept constant. The whole of the heat is in fact employed 
in this case in making the enclosed air hot. 

It is too generally known to require proof here that 
without motion no mechanical work can be done. Here, 
as no change of volume is allowed, no motion can ocew 
beyond that due to interchange of position of the particles 
of the enclosed air. No external work, therefore, is pei 
formed. It follows that when no external work is don 
equal quantities of heat imparted correspond with equal 
augmentations of temperature. 
| Let the property imparted to the air hy 

termed heat energy, and let the amount of fuel required 
| to raise 1 Ib. of air 1 deg. in temperature be known, then 
| this amount is a constant quantity; or the heat energy 
| per degree per pound of air is constant; in othe: in 
| dealing with a pound of air every degree rise in tempera- 
ture shows the existence of increased heat enereyv such a 
the known amount of fuel could impart. It might re: 
ably be assumed that every degree of temperature regis- 
tered shows, therefore, the existence of an equal amount of 
heat energy. In this way 1 Ib. of air at 400 deg, absolute, 
for instance, would have four-fifths of the heat eneres 

the same weight of air at 500 deg., and so on. 

There is reason to believe from analogy that air, and 
fact, all gases at low temperatures and high pressures, no 
longer remain in the state of perfect gas. But the assump- 
tion that they do remain so, can safely be made as a matte 
of convenience, as in dealing with their mechanical pro- 
perties, differences of temperature only are*consideretl, and 
the calculations are confined within the ordinarily available 
limits of pressure and temperature. If the temperature, 
therefore, be known, it follows that the total heat energy 
per pound is proportional to this temperature, and this 
total heat energy 1s synonymous with the quantity of heat 
or actual heat, or Q varies as r. 

7. Relative Heat Energies.— Different substances requir 
different.amounts of fuel to raise their temperatures equa! 
quantities, but, as far as is known at present, in none but 





the fuel be 


words, 


on 


spond with equal increments of heat exac tly. In the case 
of perfect gases the heat energy per degree per 
varies with the nature of the gas, but is : nt for any 
particular gas. It is not intended to do more than stat 
the simple law which connects perfect gases together it 
this respect, viz., if two perfect gases be taken under the 


/ 
consti 


these two equal volumes be taken, then these volume 
may be subjected to any different amount of pressure « 
be raised to any different temperatures ; in every ca: 


however, the heat energy per degree will be the same for 
both, provided they are kept in closed vessels ; and, as 
consequence, the total heat energy, when their temperatures 
are equal, will be the same for both. 

The heat energy per degree per pound of water varies 
according to the temperature it is at. But water is taken 
as a standard from which to measure all other bodies; and 
the unit is taken from the quantity of heat required to raise 
1 Ib. of water from 39 deg. Fah. 1 deg. in temperature. 

If 1 Ib. of air be confined and heated, it has been found 
that it will require about one-sixth part of the quantity of 
heat to raise it 1 deg. in temperature, which 1 Ib. of water 
at 39 deg. would require. 

The heat energy per degree per pound of air is, conse- 
quently, one-sixth, or, more accurately, 0°169 times that of 


of air is 0°169 times that of water at 39 deg. Fah. 

This is usually expressed by saying that the eapacity for 
heat of air at constant volume is 0°169. It will be clear 
that the term capacity for heat is used here in a relative 
sense. As the term is used in another sense also, it would 
be better to add the term relative. : 

8. Absolute Heat Energy of Air and itis Mechanical 
Equivalent.—The expenditure of work done in raising 
1 lb. of water from 39 deg. to 40 deg. Fah., or 1 deg. in 





perfect gases do equal increments of temperature corre- | 








same conditions of pressure and temperature and from | 


water. Or the relative heat energy per degree per pound | 


| temper 


iture, has been prove Lh: Joule to be equivalent t 

772 foot-pounds. In other words, 772 ib. falling lft. 
would, if all the heat generated by the fall could be col- 
lected without loss, be capable of raising the water 1 deg. 
in temperature. Or, conversely, if the heat lost by the 
water in cooling from 40 deg. to 39 dew. could be employed 
in doing work, it would raise a weight of 772 Ib. lft. high. 
This is expressed by say ing that the mechanical equivalent 
of the heat energy per degree per pound of water at 
39 deg. is 772 foot-pounds. 

As the relative heat energy of air as compared with 
water is 0°169, it follows that the mechanical equivalent of 
the heat energy per degree per pound of air is 772 x 0°169, 
or about 130°3 foot-pounds. This is sometimes expressed 


by saying that the capacity for heat of air at constant 
volume in foot-pounds of energy is 130°3. 
From the foregoing it will be manifest that the total 


heat energy or actual heat in 1 lb. of the air of the atmo- 
sphere at 60 deg. Fah. (or 521°2 absolute) is 521°2 x 130°3 
= 67,912 foot-pounds. Were it possible, therefore, to 











extract all the heat from the air at 60 deg. Fah. and 
utilise it, every pound would be capable of raising 
67,912 Ib. weight lft. high. As a rule, there is no means 
by which this locked-up energy can escape, but the 
moment equilibrium is destroyed, by either a variation in 
temperature or pressure of the surrounding atmosphere, 
either a portion of this energy is given off or it nsed 
energy is absorbed. 

The above leads to the following laws —_ 

I. The mechanical equiv lent of the absolute heat 
energy per degree per pound, or capacity for heat at con 
stant volume of a pound weight of perfect: gus, 18, under 
every circumstance (in British units) 772 times its relative 
heat energy pel degree, or « y ty for heat. Or if C, be 
the relative, and K° the absolut apacity for heat 

K 772 C, and for air K, = 130'3. 

II. The mechanical equival ht of the total heat ene rey 
or actual heat in 1 Ib. of perfect gas is the product of the 
temperature and the absolute ene: per degree or capacity 
for heat at constant volume. Or () beit the total o7 
actual heat, or quantity of heat, Q = K, +, and for ai 
v= 130°3 r. And the amount of | re ‘yuire d to raise 
1 lb. of air from temperature -, temperature ¢, in a 
closed vessel must therefore 

= 130°3 (-, —7z,). = 1503 (T, Fan. — T, Fah.) 

9. Conversion of Heat into W —kwvample: When a 
siven weight of air is subjected to heat from the combus- 
tion of fuel, or otherwise, and means are not taken to keep 
the volume constant, but a change of volum allowed, 
motion occurs and external work is dene. One portion of 
the heat is taken up and lost as heat, bei converted into 
work ; the rest is stored in the inclosed air, and rendered 
apparent by the increase in temperature. The tendency of 
the accession of heat is to make the air expand, but the 
amount of expansion will depend entirely upon the 
resistance offered to it, which may be variable or constant, 
and which, consequently, affects the work done. The 
simplest case, al d the one which forms t} | Is Of most 
of the calculations which conn heat energy with work 
is that in which the pressure is kept constant Before 
describing this, however, it will be well to reeall to mind 
that the mechanical value of that portion of the heat 

hich has been employed solely upon m king the gas hot 

! t an’ moment be known, if the temperature at that 
moment be registered. Thus, if 2 lb. of air at 60 deg. 
Fah. be subjected to heat, and be allowed to « ‘} und under 
wy form of resistance (whether known or unknown) whil 
being heated, and at any moment it l found that the 
t¢ mperature has been increased to 120 dk r. Fah., it will Lee 
at once known that the mechanical equi of that 
portion of the heat employe 1 solely in the ga 
hot is 2 lb. x 1303 (- e,) 22x 1303 x oO = 
15,636 foot-pounds, and the balance between this and the 
total amount of heat employed gives the mechanical worl 


which has be en done. 


The following example is given in a som what different, 
but much fuller form, in Tyndall's * Heat a Mode of 
Motion,” and illustrates this part of th ject. 

Let A and B (Fig. 2) be two precisely similar cylinders, 
each or l Ssyu re foot section il rea, ana of any i neth. 

Let these be imagined a 
FIG. E each titted with a balanced 
f ae as ee air-tight piston, provided 
j " witha valve openingdown 
wards, that the piston 
i py 82 may be made to stand at 
7 ny requ red re sition in 
the cylinder without ex- 
| : | erting any pre at As 
@ | ulne they al A ul places 
| at exactly 13° from 
| | the boitom of the evlinder 
so as each to inclose 13°09 
= _lpyr cubic feet of nd Ie 
the temperature at the 
| | time be 60 dee. Fah. Ther 
| | the pistons themsely 
| | being balanced, the pres 
\e ure upon the in eu 
: | will he solely that due to 
the vrroula Lnlos 
| phere, \ hich ] taken 
at 2116°4 ib. on the squar 
| foot. As 1 lb. of air at 
a 60 deg. Fah., and under 
this pressure, occupie 
13°90 cubic feet, the weight of the inclosed air will b 
exactly 1 1b. 

The symbols p, 7, +, are marked on the right-hand side 
of the figures, to express the pressure, volume, and tempe- 
ture at this moment, and therefore represent 

p, = 21164; v, = 13°09; +r, = 5212 dey,, 


60 deg. Fah. 4- 361°2 deg. 
First, let. the piston in the cylinder A be fixed and the 
valve closed, and let heat be applied, and means taken to 
measure the consumption of fuel or otherwise. It is known 
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by rule I., paragraph 5, that the volume being constant, 
the pressure will increase directly as the temperature, and 
when therefore the temperature is doubled the pressure 
will be doubled also. There is no mechanical work done, 
and all the heat is therefore taken up in making the inclosed 
air hotter. The new condition of the enclosed air may be 
represented, when the temperature is doubled, by 2p, 7, 
2 7,, as marked on the left side of the figure. 

The work stored, or the increase of heat-energy, or actual 
heat, is 130°3 (2.-, — r,) = 130°3 x 521'2 = 67,912 foot- 
pounds, abouts; And in the act of falling again to the 
original temperature, y,, either by cooling or by expansion, 
the inclosed air would give out energy equal to this amount. 

Second, let the valve in B be closed, but the piston 
allowed free motion, and let heat be applied as before. It 
will be found that the piston will rise, and at the same 
time the temperature of the inclosed air will increase. 
When, however, the same amount of fuel has been con- 
sumed, or, in other words, the same heat taken up as in 
the case of A, the temperature of the gas will not have 
been coubled, but will only have increased to about 
twelve-sevenths of what it originally was, and the piston 
will have risen about 94ft., or its height from the bottom 
of the cylinder will be about twelve-sevenths of its original 
height. In other words, if p, v7, 7, express the original 
condition, the new condition will be p, \2v, '2 r,, about. 
Work has been done, in fact, at the expense of heat. The 
heat has been converted into its mechanical equivalent. 
The piston has moved over a space of 9}ft., under a pres- 
sure of 2116°41b., and the work done is 9} x 2116°4 foot- 
pounds, about.* 

If further heat be applied until the temperature is 
doubled, it will be found that at this moment the volume 
is doubled also, according to Rule IL, paragraph 6; but 
the total heat which has been required to effect this is 
considerably in excess of that put into cylinder A when 
the piston was fixed. The condition of the inclosed air in 
cylinder B will at this moment be p, 2v, 27 ,, and the 
work done altogether will manifestly be 2116'4 Ib. moved 
over a space of 13°09ft., or 27,703°676 foot-pounds ; and 
this is the exact mechanical equivalent of the excess of heat 
imparted over that which was required in cylinder A. 

(To be continued.) Ww. W. 


THE EXHIBITION OF APPLIANCES FOR THE 
ECONOMY OF LABOUR AT MANCHESTER. 

We have on previous occasions referred to the Exhibition of 
Appliances for the Economy of Labour which has been brought 
together at Manchester under the auspices of the Society for the 
Promotion of Scientific Industry, but now that the arrangements 
have been completed for the opening to-day (Friday), by the 
Earl of Derby, a little further detailed information may be given 
regarding it. The exhibition is divided into two sections, one 
comprising labour-saving appliances in manufacturing processes, 
the other similar appliances for domestic purposes, and as there 
are no less than 300 exhibitors, with 1200 separate exhibits, its 
success as an industrial exhibition arranged with the special view 
to the one grand question of obtaining economy of labour by 
improved appliances may be considered well assured. Al! the 
exhibits have been carefully considered by the council before 
being accepted, and care has been taken that no duplicate of any 
machine should be acdimitted, so as to preserve a distinctive cha- 
racter for the exhibition and prevent it degenerating into any- 
thing like a bazaar. The exhibition building, which has been 
specially erected on a convenient site in the Cheetham-hill-road, 
about a mile from the centre of Manchester, is a spacious strue- 
ture 310ft. in length, 100ft. across, and 40ft. high in the centre. 
The hall, which is built throughout of timber, is thoroughly well 
ventilated and lighted from the roof, not by the usual method 
of a glazed roof, but by a system of clerestories running the 
whole length of the hall. The approaches are convenient and 
roomy, and at the entrance is a suite of offices and retiring rooms, 
fitted up in a most ornamental manner, while at the further end 
of the building it is proposed to lay out a kind of courtyard with 
asphalted walks, shrubbery, and rocks, as a promenade where visi- 
tors may at any time refresh themselves when tired with theswhirr 
and buzz of the machinery. In addition to the main building, there 
are about a dozen annexes for special purposes. The exhibits in 
the machinery department are of a very high character, including 
a number of machines which have never been shown before ; and 
a very fine collection of engineers’ tools, woodworking machinery, 
and other appliances is insured from the fact that Sir Joseph 
Whitworth and Co., Sharp, Stewart, and Co., Kendall and Gent, 
Smith and Coventry, B. and S. Massey, Furness, of Liverpool, 
and other firms of equal eminence, are among the exhibitors. 
Amongst special novelties may be mentioned a gas manufac- 
turing apparatus for domestic purposes; and in the centre of the 
hall a large tank is erected in which the operation of stone- 
setting under water will be exhibited by a practical diver. 
Kitchen ranges have received considerable attention, and about 
twenty of different sizes and construction have been properly 
set on one side of the building, so that visitors may have the 
opportunity of comparing their respective merits. A considerable 
portion of the machinery will be exhibited in motion, and for 
this purpose shafting has been put up by the society, whilst 
motive power has been supplied by several firms in the neighbour- 
hood. <A large number of gold, silver, and bronze medals are to 
be awarded; and Messrs. Richard Peacock, of Beyer, Peacock, and 
Co.; John Robinson, of Sharp, Stewart, and Co.; Wm. Mather, 
Dr, Angus Smith, W. H. J. Train, Professor Osborne Reynolds, 
and John Leigh, F.R.C.S., are the judges, 


THE Admiralty have directed that, at the annual examination for 
dockyard apprentices and engineer students which will take place 
on Tuesday, the Ist of June, and following days, the following 
numbers are to be selected from the examination list and entered, 
if so many are found qualified, viz., twenty shipwrights, two 
— two joiners, four sailmakers, and seven engineer stu- 
dents. 





* The following gives the exact rise in the piston :—Had no work been 
done, the temperature would have risen from 7 to 2 7. Let P\ %2 2 de 
the new conditions , pressure remaining unaltered. Then the heat lost 
is _* (2 71 — 72), and the work done is p; (vg — ¢)), and these must be 
‘ qua, . 

Therefore, 130°3 (2 71 —t2) = 7 (v2 — v). 
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Or, 7 = 171, or 12 about. 
‘1 


Therefore, 130°3 (2 


= 171, or 12 about. 


And therefore, = 


THE TRIAL OF THE BESSEMER. 

Tue long expected trial trip of the Bessemer steamship 
took place last Saturday. About a quarter to nine in the 
morning a special train filled with the invited left the 
Victoria Station of the Chatham and Dover Railway for 
Dover. The previous day had been wet and stormy; the 
telegrams from the coast had been unanimous in their 
information as to the roughness of the sea and the force of 
the wind. Saturday morning was quieter, but most of 
those in the train who thought about the weather at all 
expected some traces of the previous day’s disturbance, 
and, indeed, it was rather a matter for congratulation than 
not, for was not the whole object of the journey to show 
how the waves could be set at defiance, how science as 
represented by Mr. Bessemer had triumphed over nature, 
as exemplified by the Straits of Dover? But as the train 
neared the coast the sky lost its blue, the steam of the 
locomotive rolled in heavy masses along the ground, while 
here and there up the hollows of the Downs went creeping 
little wreaths of mist which those acquainted with the 
Channel knew to betoken a sea fog outside. True enough 
there was the fog at Dover, thick and wet, completely 
shutting out the cliffs and familiar castle from the passen- 
gers on the pier. The sea, too, had gone down, so that 
two of the most important elements were wanting to make 
the trial fair—a moderate sea and clear steaming room. 
However, we could only hope for better things, go on 
board, and look about before the time came for starting. 

A pretty good idea of the general appearance of the 
Bessemer as she lies at her moorings will be gained from 
the engraving of her which we give opposite. She can 
hardly be called handsome; for grace and elegance she 
certainly cannot compare favourably with the smaller 
white-funnelled steamers with which we are so familiar, 
and which, justly abused as they are for their lack of 
comfort, certainly leave little to be desired in the 
“weather” they make of the Channel passage. Still her 
size impresses one; there is an air of force about her which 
begets some return of confidence in the doubting traveller. 
[It would have been interesting to have reproduced to 
corresponding scale in our engraving one of the steamers 
which now daily perform the passage, but we have not 
sufficient means to enable us to do so satisfactorily, so we 
must content ourselves by stating that the length of the 
Bessemer is 350ft., the main deck being 270ft., with a beam 
of 40ft. Over the paddle-boxes she measures 65ft., and 
was originally intended to draw 7ft. 6in., but from causes 
to be mentioned presently, her actual draught is but very 
little short of 9ft., and she rides practically on an even 
keel. She has at each end a low deck, upon which are the 
capstans and anchor gear. These decks, or rather that at 
the end for the time answering to the bow, must always be 
awash while there is any way on the ship. On Saturday 
there were probably many moments when there was a 
depth of 2ft. of water from the bow wave pouring over the 
stem and through the hawse pipes, and in heavy weather 
there is no doubt much more. Of course the water is as 
free to run off as it is to run on, but in very 
rough weather the main deck must receive a good deal 
from the upward rush of waves against the breast of the 
sh p over the low freeboard. This was so we believe on 
the run round from Hull. The Bessemer may be said to 
have practically no true keel at all, but she has deep bilge 
keels, which, though they do not obviate rolling, yet 
make the motion less disagreeable by reducing the rolling 
moment of the ship. They have to move large masses 
of water before the roll can be completed, and as a con- 
sequence, the motion is more gradual. Between these 
bilge keels the bottom is nearly flat. 

Between the paddle-boxes are, of course, the bridges 
from which the ship is worked and steered. These bridges 
are united by others running along the ship’s sides on the 
top of cabins, while in the centre space is the huge swing- 
ing saloon—the saloon that 7s to swing we will say, for up 
to the present, unfortunately, it has never swung in public. 
There is a pleasant stretch of open deck on the top of the 
saloon, and here, during the run, most of the visitors con- 
gregated. The swinging saloon is of course the feature of 
the Bessemer most strongly impressed on the public mind. 
Did not Mr. Bessemer, himself a martyr to those most 
miserable of sufferings, gird up his loins to invent a some- 
thing that should make his memory to be blessed by count- 
less people of all nations, through the soothing of their 
stomachs? Did not Mr. Reed devote his talents and his 
energy to the construction of a ship simply to carry the 
new saloon, and be called after its inventor? No doubt 
the saloon is a very prominent object in the ship in more 
ways than one. A room 70ft. long, 30ft. wide, and 20ft. 
high, solidly and massively constructed and decorated in a 
style as novel to ships, in point of pure taste, as it is 
jleasing to the eye, and weighing, we believe, somewhere 
Sones 170 and 200 tons, supported entirely on a pair of 
trunnions, can hardly fail to be a striking object in any 
ship. ‘Then, in addition to the swinging mass, we have 
the hydraulic machinery connected with it, and the venti- 
lating and warming apparatus, and in all some hundreds 
of feet of gun-metal piping. How many more tons all 
these add to the weight of the ship we do not exactly 
know; forty would probably be about the mark. A great 
mass like this in a ship can hardly fail to make itself felt. 
Probably the saloon and its adjuncts are not more heavy 
than could be helped, though they are much more opomet f 
than was originally intended. The strains to which such 
a structure would be exposed render massive construction 
indispensable, and massive construction means weight. 
However, as Mr. Reed must build a ship to carry the 
saloon instead of Mr. Bessemer nny ag uild his saloon 
to fit the ship, everything else must subordinated to 
this object, or if there can be no subordination, the ship 
must take the extra burden and make the best of it. The 
effects of this poljcy are clearly evident ; for the present, 
however, we will leave the saloon and continue our descrip- 
tion of the ship. 

The four paddles, each of which is 36ft. in diameter, 
with 23ft. diameter of float centres and 12 floats each, 





are worked by two pairs of oscillating engines, which 





have been built by Earle’s Shipbuilding Company, from 
the designs of Mr. Pratten, their engineer. These engines, 
which are 4000-horse power, have cylinders of 80tin dia- 
meter with 5ft. stroke, and are rather more than 100ft. 
apart. They are fitted with the hydraulic reversing gear 
of Messrs. Brown, Bros., and Co., of Edinburgh, which we 
illustrate in the engravings on page 329, Figs. 2 to 8. This 
apparatus consists of a pair of hydraulic single-acting 
cylinders A A, Figs. 2 and 3, the rams of which are 
coupled together, and are connected by the side rods B 
with the weigh shaft lever D. These rams work in oppo- 
site directions ; and, in order to start them, the reversing 
handle F, which is centred at G, and is fitted with a 
quadrant and detent, as usual, is used to open the slide 
valve E, and so to allow water from a steam accumulator 
to flow into either cylinder, as required. The reversing 
handle is also connected with the lever K, the other end of 
which is moved by a connecting rod from a stud joint J, 
on the back of the weigh shaft of the engines. The slide 
valve is worked from the lever K at the point I. This is 
also shown in Fig. 6. Now, supposing the water to be 
admitted into the lower cylinder by a downward move- 
ment of the reversing lever, as shown in Fig. 4, the rams 
would be moved in an upward direction, carrying with 
them the weigh shaft lever D, as shown in Fig. 5, and 
thus the engines would be reversed. But, by the same 
movement, the stud J above mentioned is lowered and 
closes the valve again, so that the rams are then held fast 
in whatever position they may then be in, and it follows 
from this that the reversing link may be placed at any 
degree of expansion by a simple motion of the reversing 
lever. Of course, the usual telegraphs and speaking-tubes 
bring communication from either bridge to both engine 
rooms simultaneously, so that in practice the Bessemer 
engines are found to be extremely well in hand. In the 
engine room there is also a pair of small engines for 
keeping up the accumulators, moving intermittently for a 
few strokes as the steering or other work diminishes the 
pressure. To supply steam for these engines there are eight 
boilers, with 640 square feet of grate surface, and a heating 
surface of 17,960ft. The steering gear is also hydraulic, and 
comes from the works of the makers of the reversing gear. 
The principle of its construction will be readily understood 
from the engravings Figs. 9 to 12, which we give on page 329. 
It is true these engravings do not represent with literal 
accuracy the gear of the Lessemer, but the only difference 
lies in the fact that in the engravings one hydraulic 
cylinder only is shown, where two connected by a 
double crosshead are used on the Channel steamship. 
The actual work of steering is performed from a house on 
the bridge. Here we have simply a light wooden tiller, 
supported on an ornamental standard, and worked by a 
man with easy movements of a single hand. The gear 
near the rudder itself is shown in Fig. 9, while the tiller 
and its adjuncts are shown in Figs. 10 to 12. It will be 
seen by a reference to the engravings that the end 
of the main tiller B is turned up to a cylindrical form, 
so as to allow the block C to slide radially upon 
it. This block is attached to the rams D D of the 
hydraulic cylinders E E, Fig. 9, from which separate pipes 
are carried to the valve F near the bridge. When the main 
tiller is moved over either way the sliding block runs out 
upon it, thereby increasing the effective leverage of the 
rams. A wire cord or a chain is carried in each direction 
from the rams to the quadrant G, Fig. 9, so that every 
movement communicated to the rudder is instantly shown 
on the bridge through an indicator P, and the quadrant 
also acts as an automatic cut-off by the slide valve F. This 
valve is shown ona larger scale in Fig. 12. The centre port 
is the exhaust, the two end ports J J lead to the hydraulic 
cylinders above mentioned, and the water supply from the 
accumulator enters the valve casing at H. It is worked 
in the following manner :—The steering tiller L, Figs. 10, is 
attached to the shaft N, which passes downwards through 
the ornamental standard to the valve which is placed below 
on the main deck. At the bottom of the shaft is a crank 
which works a lever I, Figs. 9 and 10, which in its turn is 
attached to a crank pin on the quadrant G,and to the middle 
of this lever is attached the slide valve spindle. Any move- 
ment communicated to the valve by the steering tiller 
effects an admission and an exhaust of water from the 
hydraulic cylinders. Then as the rudder moves, the 
quadrant is caused to move by the wire cords or chains, 
and it consequently travels through the same angle as the 
rudder. The crank pin attached to it accordingly moves 
in the opposite direction to the crank on the shaft N, and 
the slide valve is by that means shut again and all motion 
in the gear stopped. In case the rudder should be 
struck by a heavy sea, relief valves added to each 
hydraulic cylinder, open inwardly and allow the water to 
flow back into the accumulator, driving the accumulator 
piston up against the steam cushion. In this way the 
elastic pressure of steam practically holds the rudder in 
position at all times. Moreover, when the rudder is 
driven violently amidships, the slide valve F is opened at 
once by the quadrant, but the latter closes the valve again 
when the rudder is returned to the position from which it 
was disturbed. The rudders of the Bessemer are of con- 
siderable size, but in consequence of the ship having to be 
steered from either end, they are not flat-sided, but taper 
to the edge. We understand that the maximum angle they 
can make with the centre line of the ship is about 25 deg. 
Altogether there is a great deal of hydraulic machinery 
of one kind or another in the ship. We have already 
pointed out that the ship is steered and the engines 
andled by such gear, and that the cabin, when it comes to 
be swung, will depend upon the same source for its power, 
and we have now to add that the capstans are also worked 
by little three-cylinder hydraulic engines, also the inven- 
tion of Messrs. Brown, Bros., and Co. One of these cap- 
stans we illustrate in elevation and plan in Fig. 1. It 
will be seen that the capstan barrel is driven by three 
horizontal hydraulic cylinders which act upon the same 
crank pin. They receive and exhaust the water through 
the trunnions by means of partially balanced cylindrical 
slide valves, the casing of which remains stationary, whilst 
the cylindrical valve or plug moves with the oscillation of 
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the cylinder. The capstans themselves are 
on the low deck ends of the ship, the 
engines being placed out of the way below. 

So much, then, for the description of 
the Bessemer. We may now give our ex- 
yeriences of the trial trip. The fog still 
nung densely round as we lay alongside 
the pier at Dover for the ten minutes or 
quarter of an hour that intervened between 
the arrival of the train and our departure. 
At fifteen minutes past eleven we were 
fairly cast off, and, with a few ‘blasts of 
the fog whistle, we started on our way. 
Now, every one began to be sensible of some 
feeling of een First we had 
a calm sea with little wind, so that any 
hope of testing the steadiness of the ship 
was dismissed at once. Next we had a 
thick fog, so that anything like full speed 
appeared for the moment impossible, and, 
to crown everything, we were told that 
the saloon—the very thing of all that we 
wanted to see at work—would not be 
moved. It is true we had very little move- 
ment in the shape of rolling, and no pitch- 
ing at all, but every one thought the four 
or five degrees we did roll would have 
given some idea of the saloon’s capa- 
bilities, and though no one apparently was 
actually ill, there were certainly some who 
would not have been above taking refuge 
in it had it been able to offer them a 
—e shelter. However, it was not to 
be. We were told that on the previous 
Monday, Tuesday, and Wednesday there 
had not been a sufficiently rough sea to 
enable the saloon to be thoroughly worked, 
and we suppose, though it was not men- 
tioned, that the run over in the rough 
sea of Friday had not afforded sufficient 
opportunity of practice to the man in 
whose charge the machinery is to be placed. 
No doubt a considerable amount of practice 
will be needed, but, as Mr. Bessemer him- 
self virtually admitted that the machinery 
was still not all that he could wish, we 
presume the practice cannot be had yet, 
and thal we must wait some little time 
longer before we shall be able to see the 
saloon in actual work. We can well un- 
derstand the difficulties with which Mr. 
Bessemer has to contend. We can well 
realise how earnestly he must long for 
that one fixed point from which, like 
Archimedes, he could do his work. Spirit 
levels and pendulums, as Mr. Froude has 
shown are not satisfactory instruments in 
a sea-way ; but Mr. Bessemer cannot, like 
Mr. Froude, use the horizon as his guide, 
and so he has to look toa spirit level which, 
after all, does not tell him what he wants 
to know—namely, what the ship is going 
to do— but what it has done, and then 
the news comes too late. This source 
of disappointment was not to be removed, 
but as soon as we had gone but a little 
distance on our way the fog cleared off 
rapidly, and there was nothing to pre- 
vent us from “ cracking-on” as much as 
we liked. We certainly accomplished the 
passage in somewhat less time than is 
usually required, but the Bessemer’s speed 
was not as good as it was hoped it would 
be, nor as it will be, after she has done a 
little more work. We did our most; coal 
was not spared, the engines were kept at 
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their best, the forward engines making 
as a rule 25 revolutions to the 27 revolu- 
tions per minute of the after engines, but 
we did not get all we should have done 
under other circumstances. To begin with, 
the ship was deeply immersed, her draught 
being nearly 18in. over the 7ft. 6in. it was 
intended she should draw, even after she 
had been lightened as much as possible 
by removal of—for a time—unnecessary 
gear. For this the increased weight of the 
saloon is largely to blame. Again, Mr. 
Pratten’s engines were comparatively new 
to their work, and every engineer knows 
perfectly well that new bearings and shafts 
run rough for a while. The saloon made 
its influence felt here also, It is so heavy 
itself that everything else must contribute 
to its support. The engines had to be kept 
to given dimensions of stroke and cylinder 
diameter, while there were very stringent 
conditions as to weight. These could 
only be complied with by sparing metal 
as much as possible, the result being that 
the engines fone entablatures somewhat 
too light for the thrust on the crank pins. 
This defect is now being remedied by put- 
ting in stays between the entablatures and 
the sole plates, and we have no doubt that 
by and bye the engines will leave very 
little to be desired. Everything went 
well with us until we reached Calais. The 
steering gear worked well, and so long as 
the ship was under good way in the open 
sea, she answered to ce helm with read- 
iness. A difficulty at Calais was not en- 
tirely unexpected. It has long been pre- 
dicted that ships of such great length 
must inevitably come to trouble in the 
tidal currents that set across the mouth 
of the miserably inconvenient harbour 
that Calais shamelessly acknowledges for 
her own. Moreover, the Bessemer had 
been there before, and she had given signs 
that under such circumstances she was not 
altogether the docile craft it could be 
hoped. So it was not a matter of the 
greatest surprise to some of those on board 
that as soon as a portion of her length 
was under shelter of the west pier, the 
Bessemer allowed the other part to be 
swung round by the current and_ the 
westerly breeze, until her stem was laid 
well on to the jetty. The helm was hard 
a starboard at the time, and the engines 
were then signalled “full speed astern.” 
But the keelless ship would not alter her 
behaviour, and in a few seconds about 
fifty yards of the pier were floating in 
broken masses across the harbour. That 
this is the only true explanation of the 
occurrence it is impossible to doubt. All 
that could be done by Capt. Pittock, her 
commander, was done. He is no stranger 
to the ship; indeed, that very morning 
he had taken the Bessemer out to sea from 
her moorings in Dover Harbour, turned 
her and brought her alongside the Admi- 
ralty pier as lightly as a river steamer, 
ten minutes only elapsing between the 
time of first reversing the engines and 
making all fast read ww on board. On 
Monday, too, his handling of the ship 
at Dover was every thing that could be 
wished, The steering gear, we repeat, was 
in perfect order, but ordinary steering gear 
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will not save aship with little way on and inacurrent such 
as sets across Calais Harbour. Probably the only satisfac- 
tory remedy short of reconstructing the harbour would be 
to disconnect the paddles, so that either might be worked 
independently of the other. If, pending the possible 
reconstruction of the harbour, something of the kind is not 
done to the ship, we fear she can ietiy be expected to 
make regular passages without the recurrence of adventures 
like that of Saturday. 

The return journey on Monday was made without a 
single mischance. This time we made the passage in an hour 
and thirty-five minutes, as against the hour and a-half on 
Saturday, the difference being partly accounted for by the 
opposing wind and tide. During this passage the fore and 
aft engines made when timed at the end of the first half- 
hour 26 and 27 revolutions per minute respectively. At 
the end of the next half-hour the revolutions per minute 
were respectively 26{ and 28, while the third half-hour 
gave the same counting. The steering gear again worked 
perfectly, the movement of the rudder indicator under the 
steering tiller being almost coincident in point of time with 
the movement of the tiller. 

After all, we have learned very little from the trial. 
We did not need it to tell us that Mr. Reed could build 
us, if he pleased, a comfortable ship that would take us 
across the Channel in a sufficiently short time. We hardly 
required a trial trip to show us the inconveniences and 
dangers of Calais Harbour; but we did want it to show us 
the behaviour of the Bessemer saloon, and the one great 
object of all has been left unattained. The opinion of this 
journal is and always has been that, however perfectly 
worked, no swinging cabin will prevent seasickness. We 
have always doubted the practicability of handling with 
success such a cabin under the varying conditions of a 
(‘hannel service, and we have seen nothing yet to lead us 
to change our mind. We have had some experience of 
the ship, but the trial of the Bessemer saloon has yet to be 
made. Though not hopeful, we frankly wish it a full 
measure of success. In any case, the addition of Mr. 
Reed’s long ship to the Channel fleet is a hopeful sign of 
improvement in the packet service. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our corre- 
spondents. ) 





ENGINEERS IN INDIA. 

Sin,—In THe ENGrveer of the 19th of February, 1875, I was 
glad to see, in a letter published by you from the ‘* Cooper’s Hill 
Students,” that they were beginning to be alive to the real position 
they will eventually hold in this country, notwithstanding the 
glowing terms of the prospectus set forth to entice young men to 
enter the college. The sympathy you have always shown towards 
civil engineers in India, and the excellent article you publish on 
the letter above referred to, leads me to hope that you will not 
take it amiss if I lay before you a few facts regarding what we 
rightly, or the reverse, consider our grievances, 

In reading over the article alluded to above, I am under the 
impression that you are not quite aware of either our present 
position with regard to pay, or our future prospects. I assure you, 
although some years in this country, the El Dorado you picture 
for the engineer is as mythical to me and others as that of Edgar 
Poe; and I fear, unless some very material change takes place in 
our prospects, we may indeed ask, *‘ Where can it be?’ You say, 
as 2 commencement, a good man is certain of about £300 a year, 
and that he may rise, without much difficulty, to £1200 a year. I 
grant that what you say is right as to the pay at starting being 
about £300 a year, but then, taking the real value of this at even 
more than half its nominal value, it is utterly inadequate to sup- 
port a young man in the position he is expected to hold out here, 
and, as a fact, is a less amount than that paid to young men first 
entering any other department in India, It is not an uncommon 
occurrence for young men to come out here fresh from school, with 
a very elementary education indeed, and get appointments as 
deputy collectors, X&c., on salaries commencing at about 600rs. 
a month, which is more than any engineer can hope to receive 
before a service of from twelve to sixteen years, It is true that in 
the course of some years, if promotion is good—say about twenty— 
the engineer may reach a salary of £1140 a year, which, I daresay 
you will suppose is so near £1200 that I need not have noticed it ; but 
here lies the point, that it is just below, by £60 a year, the amount 
of salary which entitles you to the pension of £500 a year, the 
scale being fixed so nicely as to preclude all executive engineers, 
no matter how long their service, or what the nature of it may 
have been, of ever getting more than a maximum of £400 a year 
as pension. The percentage of men getting appointments above 
that of first grade executive is not more than 7 per cent., 5 per 
cent. of those appointments being always held by military men. 
Then as to leave, whereas » man in the I.C.S, can count his six 
years’ furlough as service, a man in the P.W.D., although allowed 
the same leave, is not allowed to count any of it as service. I 
think you will agree that this is one of the greatest hardships 
which we suffer under, It is notorious that the engineer undergoes 
more risks from climate than the members of any other depart- 
ment, and therefore actually requires to recruit, but still the boon 
of a few years leave is denied him, unless it is taken ata great personal 
sacrifice, and if taken at all, and that we are allowed to hold our 
appointments after we reach the age of fifty-five, then, indeed, we 
may retire, worn out by a tropical clime, at the advancedj age of 

sixty, with a pension which may amount to as much as £400a 
year, ONE IN HaRNEss, 





GIFFARD’S INJECTOR. 

Str,—This marvellous little machine, now so well known by 
sight to engineers and others having dealings with steam ma- 
chipery, is still to me nearly as great a puzzle as it was ten years 
agoj when I saw it at work for the first time at Hongkong. I 
laughed in my sleeve on being informed that it would force water 
against a pressure greater than that of the steam working itself. 
Ten long years have added but little to my knowledge of the 
injector; but my informant seems to have been right in spite of 
my scepticism. 

Sir, can any one recommend me any book on the injectorcontaining 
data enough to enable me to make with some degree of certainty 
calculations such as the following:—-Given an injector of a certain 
well-known size, worked by steam of a certain pressure, how may 
1 find—First, the greatest depth from which water can be drawn? 
Secondly, the greatest pressure per square inch against which it 
will force water? Thirdly, the number of gallons of water per 
minute it is capable of discharging, first, against a pressure equal 
to that working itself; secondly, against atmospheric pressure only? 

‘* Evers on Steam ”-—the best authority I can quote—states that an 
injector ‘‘is a novel contrivance, fast superseding all other methods 
of feed, but no convincing explanation of its action has yet been 
offered.” He gives the following :—“‘ A jet of steam moving with 
perhaps a velocity of 1700ft. per second, is instantly condensed in 
perhaps twelve times its weight of water. The combined jet will 
then move by the momentum imparted to it by the steam at pth 
its former velocity—131ft. per second—the motion of the steam 
being wholly imparted to the water.” See ‘“‘Evers on Steam,” 





pages 174 and 175. The italics are mine. Now steam having a 
velocity of 1700ft. per second must possess a pressure of about 
90 lb. per square inch, and must moreover be rushing into vacuo. 
If one may = allowed to assume the existence of this vacuum, 
then a somewhat different explanation of the action of an injec- 
tor might be given to the above. Taking as data the fact of 
water acquiring a velocity of 32 per second when rushing into 
vacuo ; one might reason after the following fashion: A con- 
tinuous stream of water is rushing into the injector at a velocity 
of 32ft. per second; it meets with and condenses say one- 
twelfth of its weight of steam; and the combined jet is then ex- 
pelled in the same period of time as it took the jet of water alone 
to enter. Consequently the combined jet moves—or would move 
through a pipe of unvarying diameter—at a velocity of thirteen- 


twelfths of 32 = 34ft. per second. Again, this combined jet is | 


forced through a cone, the area of the small end of which is about 
one quarter the area of the large one. This passage through the 
cone gives to the small issuing jet a further velocity of 34 x 4= 
136ft. per second nearly. It must be understood that Iam con- 
fining myself to cone No. 1, i.¢., the cone where the steam and 
water mingle ; for cone No. 2, i.¢., the receiving cone, seems to 

only a reservoir for the power developed by this rapidly-travelling 
small jet of water. What force does this small stream of water 


exert, assuming its velocity to be 131ft. per second? ‘“ Pilot” | 


says that water with a velocity of 8ft. per second rises one foot 


for resistance, and that this height of water due to resistance p 


varies as the squares of the velocities. Hence 8? : 131° ::1:2 = 


268ft.; and a column of water 268ft. high equals 126 lb. per square | 


inch nearly. This seems to prove an injector worked with steam 
of 90 lb. per square inch capable of forcing water against any pres- 
sure under 126 lb, per square inch, 

Take another case. Let us suppose an injector working with 
steam of 11 lb. pressure. 

Steam of 11 lb pressure rushes into vacuo at a velocity of 
1601ft. per second, and “t = 123ft. per second = speed of 
water. Again, 8? : 113?::1: a = 236ft., and a column of water 
236ft. high equals a pressure of 110 1b. per square inch. These 
results grow more improbable as the pressure of steam is lessened. 
These calculations would, perhaps, be nearly correct if a perfect 
vacuum were created in the injector, but until the partial vacuum 
—which must exist—is known, and can be depended on, so 
long will it be a matter of extreme difficulty making any calcula- 
tions concerning the behaviour of an untested injector. 

Why, Sir, doesa No. 12 size injector draw water from a depth of 
12ft., whilst a No. 4 size can only manage 4ft., a No. 3 size 3ft., 
&c..—a steam pressure of 30 lb. being used, say, ineach case? Any 
light on this subject would be thankfully received by 

MYLOR BRIDGE. 





HIGH-PRESSURE AT SEA. 

Sir,—In several of our lecal papers there is a statement that 
“‘The Admiralty have entered into contract with the Yorkshire 
Engine Company for machinery for H.M.S. Pelican to be made on 
the principle patented by Mr. Perkins, the consumption of coal 
to be 141b. per horse-power per hour. The steam pressure is to be 
250 1b. per square inch, complete immunity from explosions, great 
durability of internal parts, great evaporative power; the tubes 
always being clean, as nothing but distilled fresh water is used, and 
the same water is used overand over again.” As marine engineers 
are at present greatly interested on the subject of the high-pressure 
boiler, and day after day we still see the old style of boiler placed 
in steamships, this patent of Mr, Perkins must be of great interest 
to engineers and shipowners generally. As I have not seen or 


heard of any information respecting this patent, can any of your | 
correspondents enlighten me on the subject? Your correspondent | 


‘* Ex-Marine Engineer” says, ‘‘ Shipowners would jumpat a good 

water tube boiler, but where is it to behad?” If you will kindly 

give publicity to this it may elicit information both useful to him 

and me. MARINE ENGINEER. 
Sunderland, May 11th. 


[We insert our correspondent’s letter because it may elicit some 
special information, but the general construction of Mr. Perkins’ 
boiler should be well-known. It consists of a great number of 
small wrought iron tubes united by short nipples, and can only be 
worked with pure distilled water. We are pleased to find that 
Mr. Perkins’ system is at last to have atrial ona large scale at 
sea,-—Ed. E.] 





THE PATENT BILL, 

Sir,—The London patent agents come late into the field upon 
this question, and having taken so long to mature their ideas, the 
public might naturally expect some new light from them, or at 
Teast some suggestions of practical importance. The suggestions 
published in your issue of the 7th inst., however, are wholly dis- 
appointing, by reason of the absence of anything likely to produce 
radical improvements affecting the interests of inventors; and as 
there are a few points very seriously affecting this class, which 
have received very inadequate consideration in the discussion of 
this question, I trust you will allow me space to refer to two of 
these only. Rare 

(1) It appears to be the general opinion that some examination 
should be made as to the novelty of each invention before the 
patent is issued; and in principle I cannot see any reasonable 
objection to this, so long as the examination is made with the sole 
object of enabling the examiners to report to the applicant what 
has been done in the same direction previous to the date of his 
application, to save him paying fees for that which may have been 
patented several times over. Besides, the public have a right to 
demand that some such system be adopted to prevent the inter- 
ference with trade by having innumerable patents foisted upon 
them which, if investigated, would be found to be no patents at 
all. This plan of reporting pure and simple—without arbitrary 
power to refuse patents—has not been adopted in any country ; 
and it is due to the common sense of Englishmen to assume that, 
if they were fully and officially informed that such-and-such a 
process or machine had been patented before, they would, asa 
rule, abandon their application for the patent. It appears to have 
been altogether overlooked, however, that to make the investi- 
gation upon the filing of complete specifications and drawings, 
would entail the whole of the agent’s expenses, in addition to 
stamp duty, before the report could be got ; and this I consider to 
be unjust to the applicant. To avoid the filing of complete speci- 
fications for examination at the first step, the Glasgow inventors 
proposed that the examination should be made on the final speci- 
tication, when filed in the usual way, at the end of six months. 
This, although pens the advantage of giving the applicant 
time to mature his plans and file a more perfect document, would 
still involve the patentee in the whole of his agent’s expenses, 
with the provisional fees in addition ; and, besides, it would keep 
every ap [Reont six months in suspense as to whether his invention 
was really new. In the interests of inventors, therefore, I 
hold that it is quite practicable so to frame their provi- 
sional specifications as to guide the examiners in their duties 
of defining the nature and general scope of the inventions 
therein described, so that the investigation could very satisfactorily 
be made at the first stage, and at the minimum of expense to the 
inventor. Some inventions could not be dealt with in this way, 
and in such cases the examiners could have power to call for draw- 
ings ; but there can be no question that the great majority of the 
inventions daily patented are such as could easily be dealt with on 
provisional documents. The fee for examination might 
merely inal, as the subsequent stages would entail little or no 
expense to the Patent-office, and the one would amply compensate 
for the other. To the poorer class of inventors, particularly, itis of 
the utmost importance that the investigation should be made at 
the first step, and on the most economical terms; for, as a rule, 
the favourable report of the examiners would be their chief grounds 





| upon which to obtain the requisite funds to finish the patent, and 
it would be cruel to such men to entail upon them the whole of 
their agent’s expenses under a state of uncertainty as to whether 
o are likely to get their patents. 
| (2) When the patent is got, the system of taxing it to the ex- 
tent of £50 at the end of three years, or rather two and a-half years, 
| is perfectly vicious, and so utterly opposed to the interests of inven- 
| tors that the complacent manner in which the London patent agents 
| have slurred it over is astounding. They coolly state that “ the 
| imposition of the duty of £50 at the end of three years and £100 
| at the end of seven years has n found in practice to be an 
' efficient mode of getting rid of useless patents.”” Have these men not 
yet found out in their individual or collective experience that these 
taxes are about equally efficient for getting rid of useful patents ? 
In my own individual experience I have known a very large number 
of patentees, who from sheer want of sufficient funds were reluc- 
tantly compelled to let their patents lapse, and not at all from any 
back of merit in their inventions, A very ingenious engineer of 
my acquaintance takes out — almost every year for improve- 
ments in machinery, and I know as a fact that the exorbitant 
burdens upon these patents in the shape of taxes compels him con- 
stantly to let the patents lapse ; and that such is the experience of 
a large number of your readers I feel convinced can be established 
beyond the possibility of doubt. On the other hand, these taxes 
have no effect in weeding out what are known as ‘advertising 
atents,” many of which are for inventions of the most useless 
| and trifling kind imaginable, and upon which the taxes are paid 
as a matter of course to keep up the system of puffery. It seems 
| to be admitted on all hands that there are useless patents, and 
| yet nobody has the courage to admit the possibility of detecting 
| them. Strange inconsistency. I have no hesitation in saying that 
there are hundreds of applications for such patents passed in the 
Patent-office, which any man of average ability could point out ; 
and why should good men suffer the imposition of destructive taxes 
merely because a few schemers, who regularly abuse the patent 
laws, deserve to be, but are not, so strangled? Far better abolish 
taxes altogether, and let Time weed out the useless things, as he 
certainly will do, except in such cases as I have indicated. 
|_ Such points require the serious consideration of the public 
before the passing of a new patent bill, and as the Lord Chancellor 
himself confessedly holds opinions totally adverse to the principle 
of granting patents for inventions, it is idle to expect grapes 
from thorns, and in my opinion, the wisest policy for all concerned 
would be to throw out the bill and make room for a new one framed 
on a more liberal basis. Aw ADULLAMITE, 

May 10th. _ 

Sir,—I notice in your issue of the 7th inst. the suggestions of 
some of the most influential patent agents of London, who 
certainly have had the best opportunities of studying the subject 
of the Patent Laws in all its bearings. Their recommendations, as 
a whole, seem to me to be thoroughly practical and highly 
desirable, but there is one proposition I am surprised to find sub- 
scribed to by Mr. Lloyd Wise, as I certainly cannot reconcile it 
| with a paper which he read here a short time back before the 
| Society for the Pr tion of Scientific Industry. The point I 
| refer to relates to the granting of patents notwithstanding the 
| adverse judgment of the examiners. According to your report the 

Committee of Patent Agents are in favour of such grants, the 
| patent, however, to bear upon its face the examiner’s opinion, as 
provided by clause 13 of the present bill. 
Now, in his paper, and during the lengthened discussion upon it, 
| Mr. Lloyd Wise maintained in the strongest terms that so a as 
the specification was clearly limited in its claims to the difference, 
| however trifling, between what it described and what the exami- 
| ners might have found—the latter to be distinctly referred to as 
| matter of fact in the specification itself—that was sufficient for all 
arties, and that no opinion of the examiners should be published. 
ndeed, he went so far as to say that (I quote his own words), 
“You might as well give a man no patent at all as print an adverse 
report with it, for that would stop all his operations in /imine.” 
Whether Mr. Lloyd Wise has had arguments urged upon him by 
his co-experts in Patent Law since writing his paper in March last 
I of course cannot say, but if so, it would be of advantage to those 
interested to have some details of the strong points that have 
converted him from what I certainly think to have been a better 
footing than what he now subscribes to. Should Mr. Lloyd Wise 
be kind enough to give his reasons on this point beyond his mere 
accordance with his colleagues at a general meeting it would be a 
favour to a number of gentlemen interested in the matter, and 
who still think the original proposition the most likely to give 
satisfactory results in practice. 

I venture to hope that you will'find space for this note of inquiry, 
because I assure you the point is one of widespread interest in this 
district. A PATENTEE. 

Manchester, May 10th. 

WHAT IS WASTE WATER? 

Sir,—The discussion on Mr. Deacon’s paper on ‘The Water 
Supply of Liverpool” was brought somewhat abruptly to a close 
on Tuesday evening. This was due to the fact that it was the last 
meeting of the session, and no one is to blame. The effect was, 
however, that many would-be speakers were pulsorily sil 1, 
and I was among the number. Will ~ permit me, therefore, 
to urge in your paper an argument which was quite overlooked by 
all the speakers at the institute, and yet one of the most vital 
importance, and certainly claiming Mr. Deacon’s attention? 

he discussion very soon wandered away from Mr. Deacon’s 
meter, and, turning on the relative merits of constant and inter- 
mittent supply. Nothing was heard but murmurs against the waste 
of water which prevails under the present system; and there was 
a chorus of congratulations for Mr. Deacon on his success in cutting 
down the water supply of Liverpool. One speaker told his hearers 
that the water supply of London might be reduced by 30,000,000 
gallons of water per day if waste oll be stopped. It was further 
pointed out that waste takes place at night, not in the day. No 
one attempted to define waste ; and this brings me directly to the 
main part of my subject. 

I hold that there is very little waste of water in either Liverpool, 
London, or any other great city; but there is much water used at 
night, and this water is expended by letting it run through closets; 
and it is not done through negligence, but purposely. One speaker 
on Tuesday night said he was horrified to find a piece of string 
provided in the closet of a hotel at which he was stopping, in 
order that the handle might be tied up, and water suffered to 
run, There was nothing to excite horror. The piece of string 
was the embodiment of an attempt to carry out sanitary pre- 
cautions. As houses are built now-a-days, the house drains 
‘ns are small, and set with little fall, and householders 

now by experience that if they are not constantly flushed the 
filth will accumulate in them. It is nonsense to talk of waste of 
water used for flushing. If Mr. Deacon could 1 in reducing 
the consumption of water one half in Liverpool, he would save the 
pockets of many no doubt; but I would ask him does he really 
consider the ee and house drainage of Liverpool so perfect 
that he could afford to reduce the quantity of water now runni 
down those drains in the twenty-four hours by one half, and still 
keep the town healthy? What would happen in London if our 
sewers were deprived of half the water which now goes through 
them? Why, Sir, in the east end of London there are houses with 
a drainage so wretched that all the water the inhabitants can get 
night and day will scarcely keep the house drains and closets clean, 
and the suppression of the away woes induce a pestilence. Has 
Mr. Deacon thought of this? anyoneelse? I for one protest 
inst the assumption that the first duty of a borough engineer 
is to save the pockets of a company or a corporation, and I equally 
= against the notion that water used at night in flushing 
ouse drains is waste. 

The whole subject is one of immense importance, and I am 
certain your readers will be pleased to hear Mr. Deacon’s definition 
of ‘‘ waste water.’ 

Westminster, May 12th. 
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RAILWAY MATTERS. 
A. CONCESSION has been granted by the Russian Government for 
the construction of lines of railway from Tiflis to Baku and Djulfa, 
on the Persian frontier. 

PASSENGER engine J. 8. Taylor, No. 105, Daniel Kenyon 
engineer, running between Paterson, Newark, and Jersey City, has 
accomplished the remarkable feat of running 80,473 miles without 
repairs. The main rod brasses during the period have not been 
filed, and the driving brasses are still in excellent condition for 
further work. : . 

THE proposed railway through Sutton, which, branching off from 
the Midland line at Water Orton, will pass two miles through 
Sutton Park, and after running a distance of fourteen miles, end 
in the North Walsall Station, has been begun. It is thought that 
the work of construction will be heavy, and extend over two years; 
and it is intended to have five statiens along the line. 

TuE Sacramento (California) Record of February 9th, says :— 
‘* Upon the arrival of the east-bound express train at Sacramento, 
yesterday, it was ascertained that one of the wheels under the 
forward portion of the postal car was cracked, rendering it neces- 
sary to remove it. The car was taken to the repair shops, the truck 
taken out, the wheel removed, and a new wheel put in, all in 
twelve minutes, under the efficient direction of W. B. Ludlow, 
master of repairs. This is considered very quick time for this kind 
of work.” 

CoMPLAINTS are made of the great delay in the announcement 
of any result as regards the proposed fusion of the South-Eastern 
and London, Chatham, and Dover Railway Companies. The 
original official notification on the subject was made as far back as 
the 27th March. According to the Mining and Monetary Gazette, 
it is stated that, some difficulty having arisen, the chairman of the 
London, Chatham, and Dover Railway has placed his ultimatum 
in writing before the directors of the South-Eastern, with whom, 
therefore, the decision now rests. 

Tue United States Treasury returns for the last fiscal year 
(ending June 30th, 1874) show exports of 79 locomotives, having 
an invoice value of 1,147,366 dols., the average value being 
14,524 dols. Of these the largest number, 19, went to Chili; 
Russia took 14, Brazil 13, Cuba 12, Canada 9, Argentine Republic 
4, Mexico and Central America each 3, and Peru 2. The number 
recorded as sent to Canada is undoubtedly less than the number 
really built for Canadian lines, asa large lot were built in the New 
England shops for the Grand Trunk, these, however, being 
probably delivered to that road at Portland, and not counted 
among the exports. 

THE report of the Sharpness New Docks and Gloucester and 
Birmingham Navigation Company refers in congratulatory terms 
to the opening of the new docks at Sharpness Point, and to the 
commencement of the Severnbridge Railway. Direct railway 
communication with the Welsh and Forest coal-fields and a very 
extended district of new country is, it says, now therefore only a 
question of time. With reference to the Worcester and Birming- 
ham Canal, the directors have paid off its entire mortgage debt, 
and it is now relieved from the control of the Court of Chancery. 
They have also consented to the purchase of the Birmingham West 
Suburban Railway by the Midland Company. By this arrange- 
ment, which is in other respects a satisfactory one, the Midland 
Company will become responsible to this company for the annual 
rent or way-leave of the railway. 

THe Belvian Times says: “It has long been whispered that steam 
will be used instead of horses for the Brussels tramways, and we 
believe that trials have been made with satisfactory results. The 
chief question is whether propelling the cars by steam power will 
be dangerous: there is no doubt that it will be cheaper and more 
expeditious than the employment of horses. In certain parts of 
the town it is certainly probable that it would be equally as safe, 
and also advantageous, to employ steam ; such as along the boule- 
vards on the upper part of the town and on that direct and level 
line leading to the Bois de Cambre, for here it would be. quite as 
easy to stop the machine as it is to stop a horse ; but it would 
decidedly be a difficult matter to work the car by steam on such a 
line as that running from the Botanical Gardens to the Station du 
Nord, for the incline is so tremendous that even with horses a very 
effective and substantial brake has to be used.” 

THE sub-committee of the Committee of Philadelphia Councils 
on Railroads, to whom the matter was referred, met on the 27th 
ult. for the purpose of considering an ordinance offered in councils 
granting the right to the Philadelphia Pneumatic Railway Com- 
pany to construct a railway beneath the surface of Broad-street 
and extending from the North Pennsylvania Railway depét, at 
Berks and American streets, to the Philadelphia and Reading 
depéts at Ninth and Green and at Broad and Callowhill streets, 
and thence to the Philadelphia, Wilmington, and Baltimore 
depot at Broad and Prime streets. Mr. R. D. Carey, representing 
the Pneumatic Railway Company, appeared before the committee 
and stated that the tunnel which the company proposed to con- 
struct would not interfere with gas or water pipes or sewers, and 
would not be located beneath the public buildings. Chief Engineer 
and Surveyor Smedley stated that the tunnel, if constructed in 
accordance with the specifications of the ordinance, would be of 
sufficient depth to prevent any interference with the city pipes or 
culverts. Mr. M‘Cullough moved that the ordinance be reported 
to the committee with favourable recommendation. Agreed to and 
the committee adjourned. 

Tuer Toronto Monctary Times says :—‘‘The great enterprise of 
connecting the Atlantic and Pacific Oceans by railroad, in which 
the Dominion is now actively engaged, should excite the interest 
of every Canadian who has anything at stake in the country. The 
work is a gigantic one for less than four millions of people to under- 
take, but when the effect which its prosecution will have in popu- 
lating and developing our rich Western prairies is considered, there 
is reason to hope that the burden will not press too heavily on the 
Dominion and its resources. The time for the completion of the 
road has been extended to 1890. This will give eighteen years from 
the period when the surveys were begun, and that length of time 
ought to suffice to complete the magnificent enterprise, although 
possibly, not without some increase of the present rate of taxation. 
It is well known that the policy of the existing Government is to 
make such portions of the railway as will, in conjunction with the 
long stretches of water between Ontario and the North-west, 
speedily give us easy access through our own territory to that land 
of promise. The legislation necessary to carry out this portion of 
the scheme has already been obtained, and the work may now be 
said to be under way.” 

THE works for new railways in Ireland are progressing satisfac- 
torily. Mr. Chester, the contractor for the Great Southern 
and Western extension and for the Northern Railway extension, is 
pushing forward operations towards the North Wall Quay in Dublia 
with activity and vigour, and tunnels underthe quay roadway are also 
being made, so as to facilitate the shipment of live stock ; all which 
works will be of immense advantage, and will, when completed, 
greatly relieve the traffic in the city. Another great relief to 
traffic has been caused by Messrs. Guinness being now enabled, on 
account of their large new riparian premises, to send their porter 
for shipment down the river by steam barges instead of carting it 
as formerly; by this improvement they are saved some heavy 
expenses, They will also, it is thought, seek to have their new 
premises brought into direct communication by rail with the 
Great Southern and Western Railway, which will enable them 
to send their porter all over the country without any cartage in 
the city. The construction of the new railway from Newry to 
Greenore is also being rapidly pushed forward, several thousand 
men are employed by the contractor, and it is expected that the 
works will be completed about the end of this summer. It is 
likewise stated that the works for the Waterford, Dungannon, and 
Lismore Railway will be completed within the time allowed to the 
contractor, 
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NOTES AND MEMORANDA. 


R. GODEFROY, on examining a chemically pure glycerine, found 
that when heated to 302 deg. Fah. it took fire, and burnt with a 
steady, blue, non-luminous flame, without diffusing any odour or 
leaving a residue. The glycerine had the specific gravity 1°2609. 
This property enables glycerine of lower specific gravity to be burnt 
by means of a lamp wick. 


FATHER BERTELLI, an Italian monk, for several years past has 
made a study of the tremblings of the earth, and more especially 
those which are so extremely slight as not to be perceptible save 
by pendulums placed in the fields of microscopes. In one year, 
says the Scientific American, he recognised 5500 of these movements, 
and graphically representing the same over many years by a curve, 
he finds that the fine corresponds neither with the thermometric 
curve nor with the tidal phenomena, nor can it be brought into 
any relation with the distances or positions of the sun or moon. 
With the barometric curve, however, it is otherwise ; and it appears 
that, in the large majority of cases, the intensity of the movements 
augmented with the lowering of the barometric column, as if—as 
the investigator states—the gaseous masses imprisoned in the 
superficial layers of the earth escaped more easily when the weight 
of the atmosphere diminished. 


Ir appears from a_ report recently presented to the Tech- 
nical Society of St. Petersburg, by a committee charged with 
conducting an inquiry into the general state of trade in Russia, 
that a large portion of the manufacturing establishments of this 
country are in the hands of foreigners. In the district of St. 
Petersburg, for instance, foreigners possess 28 out of 32; in the 
province of Moscow, 22 out of 47; in the district of the Vistula, 
6 out of 14; and in the Baltic provinces, 21. The total number of 
works for the construction of engines in Russia, without counting 
the imperial establishments, is 167, three-quarters of which number 
make locomotives and other railway plant, while the remaining 
quarter construct agricultural engines and appliances, and other 
machines. The larger portion of these establishments is situate in 
Poland ; next in order come the Baltic provinces, then the pro- 
vinces of the centre and of the south. The 167 establishments 
possess 422 engines and 476 boilers, of a total force of 6162-horse 
ower, employ 41,382 workmen, more than half of whom do not 
now how to read or write. These establishments consume yearly 
133,800 tons of pig iron, 164,898 tons of wrought iron, and 127 tons 
of fuel, of which about 100,000 tons consist of coal and coke. 


THE continuation of Dr. H. F. Weber's researches on the specific 
heats of the elements of carbon, boron, and silicon, some points in 
which were noticed in the Academy for 27th March, is given in 
the Philosophical Magazine. These elements, which have hitherto 
formed the most marked exceptions to the law of Dulong and 
Petit, he has conclusively shown to obey the law when a certain 
temperature is reached. The values of the specific heats of the ele- 
ments carbon, boron, and silicon, change with the temperature ; 
these values gradually increase with an increase of temperature until 
a point is reached at which they are constant. This point is situ- 
ated at about 600 deg. for carbon and boron, at about 200 deg. 
for silicon. The specific heat of carbon at 600 deg. is about seven 
times, that of boron about two and a-half times, as great as at 50 
deg. Their final constant values are, for carbon 0°46, for boron 0°50, 
and for silicon 0°205. The products of these numbers into their 
atomic weights (12, 11, and 28, respectively) are:—5‘5, 5°5, and 5'8, 
values which are in keeping with the atomic heats of the metals, and 
of the other non-metals. Dulong and Petit’s law may therefore be 
accepted as binding in the case of all the elements; it must, how- 
ever, be formulated in a manner slightly differing from that ordi- 
narily laid down. Thus, the specific heats of the solid elements 
vary with the temperature ; nevertheless for every element there 
is a point (f°) from which the variation with the specific heat with 
increasing temperature is entirely insignificant. The product of 
the atomic weight into the specific heat (estimated at temperatures 
above ¢°) is for all the elements a nearly constant number, varying 
from 5°5 to 6°5. 

THE gases evolved from molten iron are believed by Ledebur to 
come from three sources. (1) They were dissolved by the iron 
while melting in the furnace. (2) They were dissolved by contact 
of the molten iron with the air. (3) They were dissolved by con- 
tact of the molten metal with the mould. (1) The evolution of gas 
from grey iron is small ; the gas consists chiefly of hydrocarbons or 
carbon iron oxide. From white iron more gas is evolved, together 
with little particles of iron, which are oxidised inthe air. Spiegel- 
eisen evolves a peculiar white fuming gas, which contains silica, 
and is probzbly silicon fluoride. Ledebur thinks that the poorer an 
iron is in combined carbon, the more readily does it absorb gases 
containing carbon, while the richer it is in carbon the more reaflily 
does it dissolve gases containing hydrogen. The primary cause of the 
evolution of those gases which have been dissolved in the furnace he 
traces to the diminished pressure under which theiron exists, as com- 
pared with the pressurein thefurnace. (2) By the action of theair, the 
surface of the molten iron becomes oxidised. Iniron containingmuch 
carbon the oxygen is transferred from the air by means of the 
metallic surface to the carbon, which it oxidises to carbon monoxide, 
which again bubbles up through the molten mass; hence it is in such 
irons that we find the greatest amount of blisters on the surface 
after cooling. White irons show fewer of these, and spiegeleisen 
solidifies with a smooth surface. (3) As the mould into which the 
molten iron is run always contains water, this water is vaporised 
by contact with the liquid iron, the steam thus generated is partly 
given off as gas, and partly decomposed, hydrogen being evolved 
and iron oxide being formed. Again, if the iron contains sulphur, 
this, by reacting on the steam, will form sulphuretted hydrogen, 
which is often formed in the cooled iron. 


THE annual edition of the “‘ Statistics of the United States Coal 
Trade ”—that giving the production for 1874—prepared by Mr. 
Benj. Bannan, of the Miners’ Journal, Pottsville, has just been 
issued, and shows that in 1874 the quantity of anthracite coal sent 
to market from Schuylkill, Northumberland, Columbia, Dauphin, 
Wyoming, and Lehigh was 18,537,888 tons, against 19,604,633 tons 
in the preceding year—the decrease consequently being 1,066,775 
tons. The consumption within the coal-field was 2,978,360 tons in 
1874, against 3,245,000 tons in 1873; and the total production of 
anthracite was 21,516,248 tons in 1874, against 22,849,663 tons in 
the preceding year, showing a decrease of 1,333,415 tons. The 
total bituminous coal produced was 19,907,699 tons in 1874, against 
22,100,769 tons in 1873, showing a decrease of 2,193,072 tons. A 
careful estimate shows the decrease in all kinds to have been about 
three and a-half million tons. Subjoined is a summary of the 
coal production in the different countries, with the number of inha- 
bitants, and date of last returns issued : 

















Inhabitants. Tons, 
England f.. 332,000,000 1873 128,680,131 
Germany 41,058,130 1s72 4,471 
United States 40,000,000 1874 41, M7 
Belgium. . 5,100,000 1873 16,658,948 
France .. -. «+ 387,000,000 1873 16,500,000 
Austria... .. .. «. 35,904,435 1872 10,861,575 
Russia .. 82,172,022 .. 1872 .. 1,097,832 
Australia .. .. .. 1,958,650 .. 1872 .. 942,510 
Other countries ..  .. 260,810,980 1872 2,943,650 

536,810,226 261,433,064 


The iron production of the United States was, of iron rails, 
761,062 tons in 1873, against 905,930 tons in 1872; of Bessemer 
steel rails, 129,015 tons in 1873, against 94,070 tons in 1872; of 
other rolled iron, including nails, 1,076,368 tons in 1873, against 
941,992 tons in 1872 ; of blooms from ore and pig iron, 62,564 tons, 
against 58,000 tons ; of Bessemer steel, merchantable, 157,000 tons, 
against 110,500 tons ; of all other kinds of steel, 50,000 tons, against 
38,000 tons; and of pig iron, 2,868,278 tons in 1873, against 
2,854,558 tons in the preceding year. About 4000 tons of spiegel- 
eisen were produced. 
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MISCELLANEA. 


WE regret to learn that Mr. Nicholas White, a student of the 
Cooper's Hill College, has been accidentally drowned. 

AT a meeting at Hanley, certain of the North Staffordshire 
people seeking an outlet for theirsewage, have appointed adeputation 
to see if some arrangements cannot be made with the Duke of Suther 
land for its use in irrigation on the other side of Tretham. 


THE coalmasters of the Bristol and Gloucestershire districts, in 
which coal has been reduced during the last two months 3s. 6d. 
per ton, have given notice to their men of a reduction of 15 per 
cent, in their wages. The colliers have held several meetings, and 
seem disposed to accept the reduction. 


THE Dublin Town Council have (says the Dublin Mai?) deter- 
mined not to face so great a work as the building of an entirely 
new bridge in place of that which now crosses the river at Sackville- 
street. The alteration of the existing structure according to plans 
already in existence will only cost £30,000 or £40,000, and when 
extended the bridge will suit any purpose, and may be made 
sufficiently ornamental. 

THE seventh 500 lb. experiment against the Oberon will, weather 
permitting, take place at Stokes Bay, at 9 a.m., on Thursday, the 
20th May, 1875. The charge, 500 lb. of damp gun-cotton, will be 
placed opposite No. 18 transverse frame, on the starboard side, and 
vertically under the upper outer edge of the double bottom. It 
will rest on the bottom, and be placed in water 48ft. deep. Is 
absolute distance from the nearest point of the outer skin will thus 
be 38ft. Gin. 

On Wednesday week some experiments were made in the gardens 
of Stafford-house to illustrate a new apparatus for making gas for 
lighting and heating purposes. Water is supplied to the bottom 
of a small tubular boiler surrounding a furnace. The steam thus 
produced is driven, together with a proportion of atmospheric air, 
through a second fire-box over ed ner coke and is thus decom- 
posed. The resulting gas, consisting of carbonic oxide, nitrogen, 
hydrogen, and a small proportion of carbonic acid, is then conducted 
to the place where it is required for use for heating. When it is 
wanted for illuminating purposes it is passed first through a carbu- 
retter. The water supply is constant, the boiler being connected 
with an open cistern at a considerable height so as to give great 
pressure. The fuel employed was charred peat, produced by a 
special process, 

THE Chinese Government has for some time past been makin 
arrangements in Europe with a view to the defence of the coast anc 
principal rivers of the empire. Engineering works on an extensive 
scale, and supplied with formidable artillery, are about to be con- 
structed at various strategic points, and the general system of 
defence has been confided to Major General Ripley, formerly of the 
United States army, but who went over to the Confederates at the 
outbreak of the civil war. Major General Ripley was in command 
at Charleston when hostilities commenced, and his defence of 
Fort Sumpter, and its repair under the guns of the enemy, were 
amongst the most remarkable achievements of modern warfare. 
He is now in England, but will sail for China in a few days, 
preceded by other artillery officers whose services the Government 
of China has secured. 

SATURDAY last a trial of a new patent system of dredging and 
depositing débris took place at Bowling Harbour, before several 
gentlemen interested in such matters, amongst whom were Mr. 
Baker, C.E., London ; Mr. M‘Nab, Greenock ; Mr. Dempsey ; Mr. 
Burt, London; Mr. Gemmil, and others. The plant employed 
consisted of an ordinary dredger built by Messrs. William Simons 
and Co., London Works, Renfrew, which dredges to a depth of 
25ft. of water, and is fitted with a pair of compound engines of 50 
nominal horse-power, with all modern improvements. Each bucket 
holds about six cubic feet of mud, and they are driven at a velocity 
of eighteen per minute. Attached tothe dredger is a long range 
of piping suspended by a derrick, the total length being 150ft. from 
side of dredge, through which the silt is conveyed, instead of being 
discharged into hopper barges or punts in the usual way. At 
the end nearest the dredger it is diluted with water, and then, by 
means of a very powerful pump, it is ejezted out en the bank of the 
river or canal, as the case may be; the height at the shore end of 
the pipe was 36ft. from water level. The dredger was engaged all 
day at work ; the silt came up full bucket, and was as speedily con- 
veyed through the outer end of the pipe. The whole of the 
machinery worked very satisfactorily, and we believe that this system 
applied to docks, harbours, canals, Xc., would prove both successful 
and economical. 

THE Vienna paper Nava! Nevrs gives some information as to the 
present state of the Austro-Hungarian navy. The ironclad fleet con- 
sists of four casemate ships, the Custozza, Lissa, Erzherzog Albrecht, 
and Kaiser, each with from fourteen to sixteen guns, engines of 
from 800 to 1000-horse power, and a tonnage of from 6000 to 7000, 
There are also seven ironclad frigates. The first class, comprising 
the Erzherzog Ferdinand Max and the Hapsburg, have sixteen guns, 
engines of 800-horse power, and a tonnage of 5200; the second, 
consisting of the Kaiser Max, the Don Juan d’Austria, and the 
Prinz Eugen, are being converted into casemate ships; and the 
third, the Salamander and Drache, have fourteen guns, engines of 
500-horse power, and a tonnage of 3120. The unarmoured fleet 
consists of three frigates, eight corvettes, five gunboats, one torpedo 
ship, five schooners, two aviso steamers, two yachts, two Danube 
monitors, one factory ship, and ten training ships. The above 
shows that the number of ironclads has remained unchanged since 
1872; of the unarmoured ships, one gunboat and two steamers 
have been placed on the non-effective list, and two corvettes and 
two schooners have been added. The establishment of ofticers now 
consists of 1 admiral, 2 vice-admirals, 5 rear-admirals, 52 captains, 
117 lieutenants, 145 ensigns, and 87 cadets. The number of seamen 
was increased in 1874 from 5702 to 5836, 3557 of whom on the aver- 
age serve on board ship. The health of the navy is, on the whole 
satisfactory, and great progress has been made in the organisation 
of the naval schools. 

AN efficient means of effecting the transport of cattle by sea 
with due regard to their comfort onthe voyage has been designed 
by Mr, A. H. Beavan, a gentleman who has had long practical expe- 
rience in the matter. The arrangement consists of a series of pens, 
which can easily be fixed and as easily removed. These pens are 
formed by planks made fast to iron stanchions, feeding troughs 
being fixed to the planks. For watering the animals galvanised 
iron troughs are used, which can be placed in each compartment of 
the feeding troughs in succession. At the back of the rows of 
pen is a broad band of machine belting, 14in. deep, composed of 
rubber and canvas, each end being held by stanchions, The space 
thus inclosed is divided up into a series of stalls by planks held at 
the head and tail of the pen, the tail-end of the plank being 


made to carry the india-rubber band, which it grips 
tightly by means of a screwed bolt, Both the longi- 
tudinal division and the rubber band are some 2ft. from 


the deck—just in the position, in fact to receive the sides 
and hind quarters of the animals when the ship is pitching or 
rolling, the front plank buffing them, as it were, upon a forward 
impetus being given to them. The deck is laid diagonally with 
wood battens partly faced with strips of india-rubber, which give 
a firm foothold to the beasts and prevent injury to them should 
they fall. For conveying the animals to or from their pens, Mr. 
Beaven has an iron box running on rollers, pate padded inside, 
and having a door at each end, and fitted with chains to attach it 
to a crane, so that the operation of slinging the beasts or driving 
them into their pens is avoided. By means of this arrangement, 
which Mr. Beaven has had fitted up on a working scale at his 
offices, 34, Leadenhall-street, the animals cannot chafe their hind 
quarters or be bruised in rough weather, while their requirements 
as regards food are well provided for, The system deserves atten 

tion Som the simple and seemingly effectual manner in which it 
proposes to remedy an existing evil. 
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WE illustrate in the accompanying engravings some new and 
in our opinion well-contrived hydrants or fire-cocks, for use in con- 
nection with street mains under constant high pressure, invented 
and patented by Messrs. R. Blakeborough and J. Beck, and manu- 
factured by Messrs. J. Blakeborough and Sons, Brighouse, York- 
shire. 


ae 


In working out the compound principle, the designers appear 
to have fairly met a want often expressed by waterworks’ 
managers and engineers, viz., for a hydrant that will resist con- 
stant high pressure, will not stick fast, and that may be repaired 
in the event of injury without the necessity for shutting off and 
emptying the mains, the evils attending which are well known to 
practical managers. How far the required conditions have been 
fulfilled our readers will be able to judge for themselves from 
the accompanying engravings. H is the inlet flange connected 
by a branch direct to the main, or by pipes from the same, to the 
edge of the causeway or other suitable position for the hydrant 
to be fixed; A is the outlet, bushed with gun-metal and screwed 
to brigade gauge; B is a gun-metal internally-screwed spindle, 
which revolves in a stuffing-box ; C is a valve-door, which is faced 
with leather or india-rubber, or other suitable material, and has 
studs cast on each side which work in grooves cast in the body 
to prevent its turning round; connected with this is an exter- 
nally-screwed spindle, corresponding with and working up into 
the hollow spindle B, which when turned to the right or left 
moves the door to or from the gun-metal seat D; E and F repre- 
sent a spindle and valve similar to the above, excepting that F 
is faced with an incorrodible soft alloy, encased with gun-metal 
instead of leather or rubber. When, therefore, the hydrant is 
fixed, the reserve valve E and F is kept always open, B C being 
the valve used on all occasions; should there, however, any 
leakage occur through constant usage or want of renewals, E F 
can then be shut down, and the other repaired at leisure. 

We may state that there are many towns where water is 
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supplied direct from the mains for manufacturing and other 
important purposes, and in many cases the supply cannot be 
stopped, even for a short period, without seriously inconveniencing 
the manufacturer. Under these circumstances, if a hydrant leaks 
it has to continue doing so, often at great loss and waste of water, 





until a favourable opportunity occurs for executing repairs. The 


adoption of this improved or compound hydrant will, it is claimed, | 
effectually remedy this. The principle admits of being modified | 


either for use in connection with posts, or as surface hydrants 
under suitable iron boxes, easy of access, and can be adapted to 
any position, as the case may be, as our drawings show. 








EXPRESS ENGINES FOR THE NORTH-WESTERN 
RAILWAY OF AUSTRIA. 


AT page 332 we give a general elevation of a new type of | 
express engine specially designed for service on the North- | 


Western Railway of Austria—Vienna to Berlin. In our next 
impression we shall give additional illustrations, without which 
a description would be unintelligible. We shall content our- 


selves, therefore, for the moment with a statement of the condi- | 


tions under which these engines came to be built. 

As it had long been found impracticable to work the express 
trains on this line with the ordinary passenger engines, although 
they were of excellent type and workmanship, only not equal to 
the demands of the age for increased speed, it was at last deter- 
mined to build engines of a superior class to be devoted entirely 
to the service of the express trains between Vienna and Berlin. 

Among the principal reasons for discarding the engines which 
had worked these trains for some years were the overhanging 
fire-box and the proportionately short wheel-base, which caused 
the engines when they attained a higher speed than thirty-five 
miles an hour to oscillate to an extent dangerous to the safety of 
the trains and materially injurious to the permanent way. e 
board of directors determined, therefore, to obtain a class of 
engine for this especial service, the construction of which is 
shown in the accompanying engravings. 

The following conditions and results to be obtained were 
required by the specification :—(1) That the engines should be 
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able to attain a speed of from fifty-five to sixty-five miles per 
| hour without any dangerous or destructive oscillation, should 
possess the greatest stability, and have no bad effect on the per- 
| manent way; (2) that they should be able to take trains of 100 
tons, exclusive of engine and tender, up long gradients of 1 in 
100 at a speed of twenty-eight miles per hour, or trains of 200 
tons up the same gradients at a speed of fourteen miles an hour; 
(3) that they should be able to go round the curves on this line 
of a minimum radius of 285 metres with the least possible wear 
‘and tear of rails and tires. The weight available for adhesion was 
to reach but not exceed 24°5 tons, or a little over 6 tons per wheel. 
In our next impression we shall show how these conditions 
have been fulfilled. 










——- 








A NoraBleE RAILWAY BripGe.—The railway system of India has 
| necessitated some remarkable engineering works, amongst which 
may be mentioned the Bhore Ghat incline, from Bombay to 
Central India. This work, 15} miles in length, cost, with tunneling, 
bridges, and embankments, as much as £68,000 per mile, nearly 
| the same as the Semmering Pass in the Noric Alps, joining Vienna 
| and Trieste. The height surmounted in the Gh4t incline is 1831ft., 
| by gradients averaging 1 in 48, but with 8 miles of 1 in 40, and 
| 14 miles of 1 in 37. There are also very numerous railway bridges 
on the Indian lines, as may be inferred from the fact that one 
| English firm alone, Messrs, Westwood and Baillie, of London-yard, 
Poplar, have already built more than 1600 iron bridges for the 
Bombay, Baroda, and Central India and other Indian railways. 
The firm referred to have just completed and dispatched the last 
section of the longest bridge they have ever constructed, probably 
the longest bridge, when its erection has been completed, then 
in existence. It is to cross the river Chenab in the Punjaub, and 
| will form a part of the through route from Calcutta and Bombay to 
| Lahore, Peshawar, and Cabool. The Chenab is a tributary of 
| the Indus, and has wide low-lying banks, liable to inundation, that 
| are spanned by the bridge. The substructure is to consist of piers 
of masonry 10ft. 9in. thick. The superstructure is entirely of iron, 
and on the Warren girder principle. The total length between the 
abutments at each end is 9088ft., or 1? miles less 51 yards. The 
whole work has been built in Messrs, Westwood and Baillie’s yard, 
and has been sent out in sections, every separate part marked, so 
| as to fit into its own place. The last section, of about 100 yards 
in length, that we saw in the yard was an excellent eximple 
| of exact work, each edge responding perfectly to the test 
| of a wire under high strain applied to it. The bridge 
} 





will have sixty-four spans, of a clear width of 131ft. 3in. 
each, It will ca a single line of the metric gauge, that 
prevails in India, of 3ft. 3in. The width over all is 18ft. 2in., 
which leaves a sufficiently wide clear space for a footway on each 
side. The main girders, which are 15ft. 9in. between centres, are 
10ft. 4in. deep, with flanges of 2ft. 6in. The cross box girders, of 
which there are 1792 in the structure, are placed at 5ft. 38in. 
apart, The rivets used in the work have been 1,590,592, and have 
been of jin., gin., and lin. rods, according to their situations and 
the duty required of them. The rods used for these rivets would 
extend to upwards of 100 miles lineal. The roadway is covered 
with buckle plates, bent by the firm with their own powerful 
hydraulic machinery. The weight of the iron used in the bridge is 
about 6000 tons. If all the pieces of iron employed in the 
structure, girder [ga struts, ties, buckle plates, &c., exclusive 
of the rivets, and irrespective of the width of the pieces, were 
laid end to end, they would extend to a length of 250 miles. The 
whole of the work for the riveting has been drilled, not a single 
rivet-hole having been punched. We have heard that the 
Government, or official authorities in the Punjaub concerned with 
the erection of the bridge, have expressed their satisfaction with 
the materials and workmanship. The whole was completed in 
London-yard in eighty-six weeks. 
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THE STEAMSHIP BESSEMER—HYDRAULIC REVERSING AND STEERING GEAR. 


MESSRS. BROWN BROTHERS AND CO., EDINBURGH, ENGINEERS. 
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IRON AND STEEL INSTITUTE. 

Ar the evening meeting of Wednesday, the 5th inst., at 8 p.m., 
Professor W. Warrington Smyth, F.R.S., of the School of Mines, 
Jermyn-street, delivered a discourse upon the “* Ores of Iron con- 
sidered in their Geologic Relations,” to which full justice only 
could be done by a verbatim report of the whole, for which we 
have not space. The lecture might be viewed as divided into three 
distinct though connected subjects, viz., a mineralogical classifi- 
cation of the iron ores ea employed by the smelter, i.e., 
magnetite (F.203F,O,) hematites in their several varieties and 
chalybite or spathose ore (FeO, CO*). 

The lecturer dealt but slightly with the geologic conditions 
under which the great deposits of iron took place in the older 
rocks, but entered tolerably fully upon the changes produced by 
the chemical action, principally those of air and water, upon these 
older forms of ore, exposed to their long-continued influence, by 
which carbonates were changed into oxides, more or less hydrated, 
and anhydrous hematites became chemi combined with water. 
The lecturer then proceeded to describe the principal localities, 
especially those of the British Islands, but including also those of 
Europe and of North America, in which the great deposits oi 
wrought iron ores have been found to exist. Dwelling more parti- 
cularly upon the rich deposits of hematite of the North of England, 
ores which, though amongst the most ancient ever worked into 
iron by the hand of man, had only within a comparatively recent 

eriod been worked upon a vast scale by the blast furnaces of 

rrow and of Westphalia. This was followed by remarks 
upon the still more recently employed ores of Cleveland, 
which exist in still greater abundance than do the hematites. 
That many of the brown ores were the result of long-continued 
chemical action, changing pyrites by oxidation into sulphates, and 
these again inte basic sulphates pe | hydrous oxides mingled with 
aluminousorcalvareous matter derived from adjacent formations, was 
pointed out. This, with what westatedin Tur ENGINEER of May 7th, 
may suffice to give a general idea of Professor Smyth’s lecture ; the 
subjects treated were, however, too large to be dealt with within 
the brief space of little more than half an hour, and indeed the 
chemical and physical changes which have taken place, and are 
still taking place, by which iron ores are continually reproduced, 
vital action being at present, at least, one great element in their 
production, are of too complex a character, and involve too com- 
prehensive as well as minute a knowledge of physical, chemical, and 
geologic forces, to be followed to any good purpose, except by those 
who are already competent experts in all these sciences. Nor are 
such inquiries in their full detail of much importance to the 
practical iron smelter, who finds he has to deal with some specific 
character of ore which circumstances have placed under his hands, 
and which, however it may have come into existence, it is for him 
simply to ascertain its actual nature, and deal with it by the light of 
past experience, aided with such additional light as his own scien 
tific knowledge or the advice of others shall supply, 

At eleven o'clock on Thursday morning the proceedings re 
commenced, the president in the chair, by the reading by its 
author of the following paper:—‘tOn the Estimation of Small 
Quantities of Phosphorus in Iron and Steel by Spectrum Analysis,” 
by Sir John G, N, Alleyne, Dart., Butterley. : 

The author does not presume to come before the Institute and 
state that he has made a complete quantitative analysis of iron by 
the spectroscope, but hope s that he will be able show that he has 
made some progress towards that result. Taking up the subject, 
then, where Professor Roscoe left it in Merch, 187), the author 
had first to get a spectruin of iron, and to find the requisite appa- 
ratus. Mr. Alfred Apps, of the Strand, furnished a powerful 
(irove’s battery, an induction coil capable of giving « spark of 12in. 
between the secondary poles, and « Leyden battery of four 
one-gallon jars. The coil was of very much the same construction 
as that which he has now lent to further illustrate this paper, and 
which he has kindly offered to set to work, if the members wish to 
see it in operation. This offer the council has accepted, A spec 
troscope, by Mr. John Browning, with a battery of four prisms of 
dense flint glass, formed the first batch of apparatus. The author 
certainly has, after a great number of experiments and much study, 
formed an opinion of his own, but his wish and intention is to 
describe a number of those experiments, showing the results to 
which they lead, and leaving the members to form their own con- 
clusions, inviting, nevertheless, their co-operation and assistance 
Professors Angstrom and ‘Ihalén state that there are 460 lines in 
the spectrum of iron. Dr. Watts, in his index of spectrum, gives 

‘Kirchkoff 71, Thalén 148, Huggins 101; but there are also present 
the atmospheric lines, which, in his index of spectra, give— 
Huggins, 32 for oxygen, and nitrogen 78. The question first to be 
decided was, which of all that multitude of lines are atmospheric 
lines, which sw) xhur, calcium, manganese, phosphorus, Xe. kc. It 
was very soon vbvious that the spectra obtained from Geissler’s 
vacuum tubes, although most beautifully made and contrived, gave 
the spectra under totally different conditions from those in which 
they exist in our iron. The curve recommended by Dr. Watts 
was tried, but the author found that the construction of the spec- 
troscope was suv that he could not work with certainty and 
accuracy. After many trials and experiments, with the details of 
which it is needless to trouble the Institute, he determined to work 
wholly by spectra of comparison. But considerable difficulty arose 
with silica, alumina, and sulphur, as well as phosphorus. — First 
as to the means of holding them as electrodes; secondly, they are 
7 bad conductors. A piece of fire-brick, held in the nippers, 
will give no spectrum, the spark jumps over it in the most clever 
way, and gives nothing but the spectrum of the nippers, be they 
brass or steel. Some of the small tubes, samples of which are on 
the table, were made--they are shown at No.7 in the drawing. 
The object here was to bury the electrode in the pounded fire- 
brick, and force the current to pass through it. These are obviously 
a modification of Geissler’s tubes. The lines of silica and alumina 
shine out with splendour, but they do not last long, the glass gets 
coated with the material which is decomposed by the spark, and 
forms a conductor, the spark only passing in fitful flashes as at X, 
and giving very little light; on the whole, the best way of charging 
the tube is, as shown at the tlrawing No. 8, letting the platinum 
electrode come through the throat of the tube, and burying the 
lower electrode in the powder under examination; this has the 
further advantage that the spectrum of the glass itself does not 
intrude, the lines of the platinum must, of course, be noted, and 

not confused with those of the powder, The spectra of iron 
ores came out very well by this method. The nozzles are for 
letting in gas. This being the most difficult spectrum with which 
the author has had to deal, he has thought it better to explain it 
before proceeding to phosphorus, which forms the main subject of 
the paper. The phosphorus lines were got in this way—a onal hole 
was drilled into a piece of carbon and filled up with phosphorus, the 
phosphorus worked over the carbon like the head of a rivet, so that 
the spark could not get from one carbon electrode to the other 
without volatilising the phosphorus; but it is quite obvious that 
this method would not do in atmospheric air, the spectrum must 
be taken in a gas with which the phosphorus could not enter into 
combustion, or it would simply light in the spark, combine with 
the oxygen, and fill the cylinder with phosphoric acid. Carbonic 
acid, hydrogen, or the common coal gas, all do very well for this. 
A special apparatus, however, had to be fitted up, which is on the 
table, and is shown on the drawing at 2. The lines of phos- 
phorus for a carbon point taken in this way in coal gas 
were obtained. It may be stated at once that the charac- 
teristie features of abions are seven broad bands in 
the green, there are also three very peculiar lines in the red, 
like a wicket with the middle stump thinner than the other 
two. There is also the same kind of group in sulphur, but in a 
different position in the red, by no means coincident. The lines of 
both sulphur and phosphorus are got by comparison, that is, one 
or of electrodes were pared with a phosphorus point, as 

fore described, and *nother pair, from exactly the same carbon, 

ih ' 








were prepared without phosphorus; each pair was fitted into one 
of the glass cylinders, the cylinders were filled with coal gas, each 
with a separate branch pipe, and the gas lit, the pair of plain 
carbon electrodes were arranged in front of the slit of the 
collimator of the spectroscope, and the phosphorus pair were 
arranged opposite the cross prism, or ‘prism of comparison. The 
two spectra are seen—the phosphorus above, and the carbon below, 
in the usual way. The lines which coincide are those of carbon 
and coal gas, a beautiful spectrum well worthy of study, but one 
with which, for the present, we have nothing to do. The lines 
which do not coincide are those of phosphorus and anything the 

hosphorus may contain; the readings on the dividing plate must 
> carefully noted. We have now to look for phosphorus in our 
iron. The plain carbon points must be removed—the nippers 
replaced with a clean pair, the cylinder covers cleaned, and the 
iron electrodes, to be examined, put in. The iron is now in air, 
the phosphorus in coal gas, the lines which coincide are produced 
by phosphorus in the iron, which is decomposed by the spark, 
taking care to note which were the readings taken as phosphorus 
lines in the last experiment, for there may be silicon, sulphur, and 
other impurities in the carbon—there is certainly also carbon itself, 
all of which are present in the iron. There is, however, little or 
no risk of any confusion on this point. All the coincident lines in 


ordinary pig, puddled, or bar iron are in the green, or very near to | 


it. The seven lines or bands of the phosphorus are much broader, 
those of fairly good iron very fine, sharp, and bright. The idea 
struck the author, are not those iron lines brighter than the phos- 
phorus itself, because they are in an atmosphere containing 
oxygen? The question was soon put and answered ; the coal gas 


| the spectrum are missing. 
| of the paper. 
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an intense light of one colour, producing the spectrum of a single 
yellow line. If the temperature of the flame be raised by a further 
supply of oxygen, the brilliancy of this line is immediately 
augmented, and the number of coloured lines so much increased as 
to approach somewhat to a continuous spectrum.” It may be that 
the lines are only obscured by the spectrum of hydrogen as a 
screen, or as a piece of coloured glass. If this should prove the 
correct explanation, it can, just as well as the first supposition, 
which the author has accepted as the true one, be used as a means 
of measuring the quantity present in the spark, and arriving at a 
correct estimation of that quantity by the spectrum analysis. By 
the first supposition, we calculate the quantity inversely, as the 
quantity of oxygen or a compound of oxygen used; by the second, 
we alter the character and condition of the screen, it becomes less 
dense by admixture with the oxygen compound, until the line is 
able to penetrate. Ifa large quantity of phosphorus is under- 
going deflagration at the electrodes, it will penetsate a screen of 
considerable density. If a small quantity only is undergoing 
decomposition, the density of the screen must be reduced until 
the line can penetrate it; in either case the quantity can be esti- 
mated inversely, as the quantity of oxygen that has been used, or 
on same ratio as represented by the curve of the diagram below. 
In comparing a phosphide of iron with phosphorus, or a sulphide 
of iron with sulphur, the quantity of pi evn and phosphorus has 
power to penetrate the gas, but some of the lines at the red end of 
To return, then, to the main subject 
The characteristic lines of phosphcrus were 
obtained; the lines were taken as before described on carbon 
electrodes tipped with phosphorus; some lines which are exceed - 


was let into the iron cylinder, and the lines vanished entirely, but ingly fine have been omitted as doubtful. In this spectrum 
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the spectrum of coal gas does not do very well for this purpose. It | 
has numerous lines of its own, which have to be eliminated, the 
part of the spectrum —the green—where the characteristic lines of 
phosphorus occur, is ruled all over by the most extraordinary 
number of dark absorption lines, through the intervals of which 
the brighter parts of the continuous spectrum of the spark are 
seen. It is most difficult to determine whether these are, as sup- 
posed, bright spaces of a superimposed spectrum, or lines. 
Hydrogen gas is much better as an absorber, or as a gas in which, 
oxygen being absent, no combustion can take place. It is needless 











to point out here that, in using hydrogen, the greatest care must 
be taken to avoid explosions. The practice in these experiments 
has been to fill all the cylinders po pipes with coal gas, light it, 
and to displace this gas with hydrogen. It is found that, when 
there are twelve cubic inches of hydrogen, as measured by the 
graduated bottle, hereafter to be described, the carbon rulings (if 
that can be accepted as a proper term) disappear. The lines of 
the spectrum, which in air are bright, and which coincide with 
those of phosphorus and sulphur, are completely blotted out or 
absorbed. The conclusion which the author has come to is, that 
when small quantities of phosphorus or other matters are present 
in the electrodes, they require oxygen in some form to bring them 
out as bright lines. He is confirmed in this view by other writers. 
In Schellen’s ‘‘Spectrum Analysis,” page 162, after describing 
Professor Tyndall’s discovery of another line in lithium, in the 
intense heat of the voltaic arc, he says: ‘‘ If a few grains of common 





salt be dropped into the flame of a Bunsen burner, there is emitted 
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we have twenty-one lines; Dr. Watts gives forty-seven, as found 
by Plucker, but as to how the spectrum was taken, whether as a 
vapour at atmospheric pressure, or in a vacuum tube, he gives no 
information. The principle which the author has introduced to 
the Institute of course requires further investigation; but the fact 
does seem to him to be confirmed by such experiments as he has 
been able to apply, which is this, that an atmosphere of hydrogen 
gas, or a gas composed of the ordinary coal gas from the gasworks, 
with an admixture of hydrogen, has power to absorb completely 
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the phosphorus lines in iron, even when there is as much as 3°334 
yer cent. of phosphorus present; that no sign of phosphorus is seen 
in the spectrum in an atmosphere of this gas; that on the admis- 
sion of a very small amount of oxygen the line does appear; that 
when very small quantities of Pron. ences are present, a very much 
larger quantity of oxygen must be admitted to make the line shine 
outasa brightline. The author’s experiments extend over several 
samples of iron, from which a selection has been made, ranging from 
‘550 of phosphorus to ‘021, From these the curve shown above 
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has, it will be seen, been constructed; it will be observed that they 
do not proceed in a direct ratio, but in the form of a curve. If, as 
the author hopes, the principle is right—but on this he wishes to 
speak with + diffidence—he has lived to see so many splendid 
inventions of the Patent-office and lecture room blown into thin 
air, when they get into the practical operations of the laboratory 
and the workshop, that he would use due caution. In the present 
state of his knowl on the subject, he would p to an 
analysis of iron with the apparatus now on the table, and set forth 
on the drawimgs, in this way :—We propose in this case to deal with 
materials suitable for the Siemens steel furnace, either by Dr. 
Siemens’ open-hearth furnace or by the Siemens-Martin process. 
For the quality we —— to make we will assume that we must 
not have more than of phosphorus. A few pieces are chipped 
from the pig iron to be used, from these a pair of electrodes are 
filled up, they are placed in the nippers, and put into the glass 
cylinder shown at 2. We should place the phosphorus elec- 
trodes themselves in the cylinder shown at 3, let coal into 
3, and turn on the current. When the spectroscope is adjusted, 
we should see that there are seven broad linesin the green, that the 
band marked 181 deg. 64min. in the green has a decided unmis- 
takeable coincident in iron. The current must not be kept on long; 
as the iron is in air it will be very rapidly coated with oxide; 
except to satisfy the observer that it is coincident, it is better 
not to turn on the current when the iron is in air, use the 
oxide will be decomposed, and upset the subsequent calculations. 
Coal gas is next let into the cylinder and pipes, and lit at 
such portion of the pipes, and at the cylinder, as will insure 
that alt the atmospheric air has been driven out. The hydrogen 
gasholder is now connected, and the gas turned on. At 4 of 
the drawings the graduated bottle is shown; this bottle is drawn 
3}ain. diameter, so as to get 12in. area. The bottle actually used 
in the experiments is an old barley sugar bottle, and can be 
graduated accurately to whatever its diameter may be, by weighing 
twelve cubic inches, marking the space on the bott’e, and graduating 
it accordingly. This bottle forms a very important part of the 
apparatus. It is fitted with a syphon pipe, shown at 5. When 
the cock at the long leg is opened, and all the cocks to the cylinder 
and gasholder are also opened, the water runs out of the bottle 
into the bucket, shown at 6. The coal gas in the cylinder, 
2, tlows out and takes its place, and the hydrogen from the 
gasholder follows and takes the place of the coal gas, or mixes 
with it. The practice in these experiments has been to let in, in 
this way, peat cubic inches of gas as measured by the bottle, 
and to examine the spectrum for air lines ; the practised eye wi 
detect these ina moment. If the air lines are in the spectrum 
this gas is not pure, oxygen is present, the hydrogen is unfit for 
use, or the pipes have not been properly cleared of air. With 
12in. of hydrogen which has been carefully prepared, the line, the 
reading of which on this particular instrument is 181 deg. 65 min. 
ix completely blotted out, a continuous hazy-looking m with 
indications of lines at various parts, but the line 181 deg. 64 min., 
has completely vanished. We have next to ascertain what quantity 
of oxygen will be required to make 181 deg. 65 min, come out as a 
bright line. The hydrogen must be disconnected, and carbonic 
ucid connected, taking care, of course, to exclude the air ; thirty- 
six cubic inches are required to bring out a bright line. This iron 
may with confidence be passed and used, it drops on to the curve 
just at thirty-six, showing that it has 021 per cent. Supposing 
that we are working the Siemens-Martin process—the next sample 
submitted to the spectrum analysis we will suppose to be puddled 
iron, it is tried with hydrogen and there is no line; the carbonic 
acid is let in as before, at short intervals, and in quantities as 
measured by a quarter on the graduated scale, which is equal to 
three cubic inches ; with the second admission of 3in., making, in 
all, six cubic inches, the line is bright, the iron is very bad, it 
contains 550 of phosphorus, and may, with great confidence, be 
rejected. The curve was obtained by only four samples, containing, 
of phosphorus, *550 H, ‘301 F, 0501, 021 G. Should this system 
come into general use, it is very probable that some such form of 
apparatus, as shown at No. 12 on the drawings, will be found the 
best, because greater quantities of the material under examination 
can be brought under the action of the spark. Iron, in the form 
of filings, gives a very fine spectrum in this way. Wishing to try 
on samples of iron containing larger quantities of phosphorus, the 
author asked Mr, Edward Riley to send him some of those frgm 
which he had made analyses ~that gentleman kindly sent him five 
samples—ranging from 3°334 per cent. to ‘027; a sample containing 
‘081 was tried and fell into its place in the curve in a very satis- 
factory way. The sample containing 3°334 was also examined, and 
it was found that when such large quantities are present other 
lines must be taken into account—theline181°6} is wholly absorbed 
by the hydrogen, with six cubic inches of carbonic acid ; it came out 
as a great broad band, nearly as broad as that of the phosphorus. 
Other lines came out which do not appear in iron, containing °550 ; 
these lines are nearer the blue, The special part of the apparatus 
for the examination of such materials as cannot be made into 
electrodes is also shown on the drawings. A plain glass, as shown 
at 12, would probably be a better form of apparatus than any 
before mentioned. It would be better to pass the platinum elec- 
trode through a glass tube so as to insulate it from the stopper, 
because the deflagration from either a fluid or a powder so coats 
the glass and the face of the stopper that the current passes that 
way ; the glass rod, should it also become coated, is easily cleaned 
by drawing it up through the cork and wiping the coating from it, 
and insuring that the circuit can be made only by passing from the 
platinum electrode to the fluid or the powder. The subject of 
such large quantities as 2, 3, or more per cent., requires further 
experiment. 

r. I, Lowthian Bell then read in abstract his long and interesting 
paper entitled ‘‘ Notes of a Visit to Coal and ioop Miines and Iron- 
works in the United States.” This. paper, which in type extends 
to sixty-six octavo pages, we are ad ed from publishing in full 
by reason of its bulk. We greatly regret this, as it is full of 
matter of practical value and interest, and lucidly arranged. 

In 1873, at the meeting of the Iron and Steel Institute at Liége, 
an invitation was conveyed from the ironmasters of the United 
States, through Professor Raymond, that the Iron and Steel Insti- 
tute should, as a body, visit that country. Difficulties arose, and 
after consideration the invitation was gratefully declined. Mr. 
Lowthian Bell, however, though merely in his personal capacity, 
determined to visit the United States himself, and, arrived there, 
found himself received everywhere as though representing the Iron 
and Steel Institute, and describes glowingly the distinguished 
reception given him. This paper records the observations made by 
him during his tour, mingled with many valuable practical deduc- 
tions or suggestions, not only as to material and manufacturi 
subjects, but treating also, at the conclusion of the paper, wit 
much clearness and insight, upon the social and political questions 
suggested to him by the protective system of the Uni States 
upon its own, as well as our trade, in iron, and indeed of all 
branches of American industry. Mr. Bell commences by a brief 
sketch upon the means of transport in the United States, as form- 
ing one el t in the ic results of iron smelting in a 
country occupying so vast an area—having previously drawn 
attention to some startling facts as to the statistics of our own 
export trade in iron with the United States. In 1871 our annual 
export of iron of all sorts was at the rate of 750,000 tons per annum, 
or about one-eighth of our entire production, while in 1874 the 
United States took from us only 130,000 tons—a formidable falling 
off, attributable mainly, no doubt, to monetary and other derange- 
ments of trade over which the ironmaster at either side of the 
Atlantic had no control, but also in part to the fact that, during 
this period of three years, the American manufacture of iron has 
been increased from two and a-half millions to four millions of 
tons. This great increase was, no doubt, a t deal due to the 
mischievous inflation of the prices both of coal and iron in d, 





and in Europe generally; and we gather that one chief object of 
Mr. Bell's visit was to judge for himself how far this sudden and 
great increase in American production was likely to prove perma- 





nent and still increasing, or to suffer collapse when the price of 
iron should again fall back to the normal prices of a few years 
back in England. With respect to transport Mr. Bell remarks :— 

The vast area of the United States places at the disposal of its 
inhabitants enormous mineral wealth, but the different geological 
districts, corresponding in immensity with the country itself, render 
it necessary to carry the produce of the mines over distances quite 
unknown in this country. 

For the purposes of this communication, we need not trouble 
ourselves with any portion of this great continent west of the 
Rocky Mountains. Commencing at a distance of about 500 miles 
from the Atlantic seaboard, in the 34th parallel of north latitude, 
is the formidable chain of mountains, the Alleghanies and their 
offshoots, which, as they advance northwards, approach nearer and 
nearer the sea coast. For all purposes of inland navigation, the 
rivers east of this mountain range, such as the Hudson and Dela- 
ware, are of moderate dimensions, comparatively speaking, and 
command, in consequence, but a limited surface of country. West 
of the Alleghanies lies the largest plain in the world, embracing 
one and a-quarter millions of square miles, all drained by one river, 
the Mississippi, and its tributaries, the Missouri and Ohio, with a 
host of smaller confluents. The volume of water flowing down the 
numerous channels which drain the basin of this magnificent river, 
affords immense facilities in the way of transport. As an instance 
of this may be quoted the conveyance of coal from Pittsburg down 
the Ohio. Twenty thousand tons of this mineral are shipped on 
board a flotilla of flat-bottomed boats conducted by one steamer 
and carried for a distance of 1600 miles at something under 1s. per 
ton, which includes the cost of bringing back the empty barges. 

In both river systems, east and west of the Alleghanies, when 
it became a question of using their waters in connection with the 
manufacture of iron from pit coal, canals had frequently to be dug 
to connect the mineral fields with each other, owing to the direc- 
tion of the natural water-courses. Occasionally, the difficulties 
arising from rapid differences of level are unusually serious. In 
one place near Stanhope, a canal is connected with the Delaware 
river which flows at a distance of 500 to 600 yards, 170ft. below it. 
The inclination of the surface is thus too steep to permit the service 
of locks, and, hence, the barges, holding 70 tons of coal, are run 
into a cradle, drawn up by means of a turbine from the river, and 
launched into the canal at the head of the incline. 

Mr. Bell remarks as respeects the American railway system :-—The 
entire question of internal inter-communication of the United 
States has experienced great changes by the enormous development 
of the railway system. The Hudson river, which is accessible by 
the Great Eastern for 75 miles above New York, has a double line of 
rails running alongside its stream beyond the city of Albany. 
Thus the locomotive has not only in many cases displaced the 
marine engine, but it has brought mineral districts into connec- 
tion with each other, which, without it, would, in a great measure, 
have remained useless. A limited quantity of charcoal could be, 
and was produced from the rich ores of Lake Superior, the Iron 
Mountain of Missouri, and Lebanon in Pennsylvania; but the 

uantity would have remained insignificant had the rail not enabled 
dheso minerals to be conveyed to the coal of the Shenango and Ma- 
honing valleysand to those of the Lehigh, Delaware, Ohio, and others. 
yee to Poor’s Manual of American Railways, we had in the 
United Kingdom, at the end of 1873, 16,082 miles of lines of road. 
Against this the United States had at that time laid down 70,651 
miles of road. In the United Kingdom, the average cost per mile 
was £36,582, while in the United States it only amounted to 
£11,500. No rigid comparison can, of course, be drawn from these 
figures, owing to the extent of single line being very different in 
the twocases. There are, however, two serious sources of expense 
connected with their formation, in which our American friends 
enjoy great advantages over ourselves ; they have not had to fight 
their way inch by inch—often at an enormous outlay—in obtaining 
legislative authority to construct their railways, and they have not 
to pay, as we have occasionally to do, exorbitant prices for the land 
required for the works. Of course, the conditions in the two 
countries are very dissimilar ; but looking at the overwhelming 
importance, particularly in an industrial community like our own, 
of having not only the most perfect but the most economical means 
of locomotion, cheapness of construction cannot be over-estimated. 
Against the advantages just named, the railway companies in the 
United States have had to contend with scarce, and therefore dear 
capital, with all materials, save timber, far more costly than with 
us, and with the very high rate at which imported labour had to 
be paid. They have sought, and often very successfully, to miti- 
gate those drawbacks by adopting less expensive modes of accom- 
plishing the objects — had in view, than have been considered 
requisite in a more settled country such as our own. It is true the 
results have been such as would scarcely have satisfied the jealous 
eye of a Government inspector before sanctioning the opening of a 
new line in Great Britain ; but in America the convenience of the 
many is allowed to override the possible injury to the interests of 
the few. It may be interesting to know, on the same authority as 
that already quoted, that in the United States the working charges 
amounted in 1873 to 65°1 per cent. of the gross earnings, against 
53 per cent, in this country, and that the average net receipts in 
the former case were 4°85 per cent. on the entire cost of the rail- 
ways, against 4°59 per cent. with us. The rates paid for carriage 
of ore and coal vary very greatly, in some cases as much as 14d. per 
ton per mile being charged for distances as great as forty se 
while in others very little above one-third of this sum was spoken 
of as the price at which some companies were willing to contract. 
In the latter case, however, the line was in an undeveloped district, 
and the authorities are, in consequence, very solicitous to draw 
capital for the establishment of industrial enterprises, 

Mtr. Bell then proceeds to describe the geographical distribution 
and general nature of the different materials required in the iron 
manufactures of America, and commences with 


CHARCOAL. 

This timber, as it stands in the woodlands of America, has but 
little commercial value ; and as the forests often furnish the most 
accessible source of fuel, charcoal in the earlier history of its iron 
trade was exclusively used in its blast furnaces. So recently, 
indeed, as 1854 one-third of the pig iron produced in the United 


. States was smelted in charcoal furnaces. Since that time the 


annual make of this quality of iron has risen from a little above 
300,000 to a trifle above 500,000 tons, but this quantity now re- 
presents only one-fifth of the entire make. It therefore still con- 
stitutes an important portion of the whole, and is largely used in 
the Bessemer steel works, for the manufacture of railway carriage 
wheels, and for other purposes where an extra price can be 
afforded. The actual money paid for the timber as it stands must 
often be insignificant, seeing that thousands of acres of forest can 
be bought, land included, for 3s. to 4s. an acre. Of course, the 
establishment of blast furnaces in its vicinity increases the value of 
its contents, and then the wood is sold in situ under the name of 
stumpage. The price of charcoal delivered at the furnace 
varies from 20s. to 50s, per ton, the price being materially 
affected by the distance to which the charcoal has to be carried. 
The quantity of timber obtained, as might be expected, from an 
acre of ground differs considerably, 20 cords in one case being given 
and 40 to 45 in another. To produce 100 bushels of charcoal 
24 cords of wood are used, but the bushel of 2700 cubic inches 
varies considerably in weight according to the wood employed. 
The average consumption for a ton o pig iron may be taken at 
110 bushels ; hence, forthe 500,000 tons of charcoal pig manufactured 
in the States, there will be consumed 55 millions of bushels of char- 
coal, and, assuming 30 cords of wood to be the produce of an acre, 
we have 1200 bushels of charcoal from this area. It would, there- 
fore, appear that to provide the fuel for the charcoal furnaces now 
in operation in the United States 46,000 acres of timber fall annu- 
ally to the axe. Assuming a bushel of charcoal to weigh 221b., the 
weight consumed for iron making will be about 550,000 tons a year. 
Calculation shows that, after making proper allowance for waste, less 
than acres of a 4ft, seam ef coal, in the county of Durham, 





would produce the same weight of coke as is obtained from 46,000 
acres of American forest. The time necessary to reproduce the 
growth of timber was stated to vary from 20 to 30 years. Taking 
it at 25 years, we have 1,115,000 acres of land as being required for 
charcoal purposes, an area which brings home forcibly the costs of 
conveying the fuel to 189 furnaces engaged in smelting iren by its 
means. Doubtless this extent of forest, great as it is, forms but an 
insignificant fraction of the 380 millions of acres of timber lands 
which cover various portions of the vast territory of the United 
States. Nevertheless, in many situations, the growing scarcity of 
wood has already aroused the attention of the Government to the 
circumstance, and a commission from the House of Representatives 
has recently reported on the position of the nation in respect to 
the want of care in the treatment of woodlands. 
PETROLEUM. 

The coal deposits in America have probably no parallel in the 
world. In them is to be found every form in which coal is familiar 
to us, from the one which is richest in volatile constituents to the 
almost pure carbon of the anthracite. But pre-historic vegetation 
has stored up the United States fuel, not only in the solid state, 
but also in the other two conditions, in which we recognise matter 
as it constitutes our globe. More than one case came to my know 
ledge where private houses are heated and lighted by hydro 
carbon gas obtained by merely putting down a bore hole in the 
ground, but the most remarkable instance of utilising gaseous 
fuel is that of the Iron City and Siberian Ironworks, near 
Pittsburg. From a 3in. bore hole, 1200ft. in depth, and 
within a few hundred yards of the establishment, issues 
a constant stream of light carburetted hydrogen at a pres 
sure, I was informed, of 70lb. to the inch. It does this in such 
quantity that in the works, neither for puddling, reheating, nor 
motive power, do they use any other description of fuel. Next, 
however, to solid coal in importance is the liquid form of hydro- 
carbon known as petroleum or coal oil. The discovery and appli 
cation in quantity of this substance dates but a few years back. At 
that time people rushed off to the oil wells as they previously had 
done to the gold diggings. Labour and material commanded 
fabulous prices, five or six pounds a day was paid for the hire of a 
cart and a pair of horses, and a ton of coal for their engines brought 
the same money. One fortunate landowner who had an estate of 
70 acres worth about £300, received, according to report, in royal 
ties, from oil springs sunk upon it, as much as £60,000 to £80,000, 
The process of “‘ striking oil,” as it is called, is not a difficult one, 
that is, if oil is there, respecting which there is a great deal of 
uncertainty. A bore hole is put down, varying in depth from 300 
to 600ft., till they reach the oil stratum, which usual consists of a 
bed of gravel. From this, in some instances, the oil flows naturally 
to,the surface ; in others a pump, having a diameter of about 2in., 
is used for bringing it to the surface. The motive power is supplied 
by a small steam engine not unfrequently worked by the combustion 
of gas which issues from the oil-bearing strata, found, it may be 
remarked, lower, geologically speaking, than the coal-measures 
themselves. The question of the duration of these natural oil 
springs at once suggests itself. Instead of these deposits of liquid 
fuel stretching over a vast expanse of country, they clearly vccupy 
spaces of limited extent, and are, comparatively speaking, speedily 
diained of their contents. Thus, many of the Old City wells, in 
stead of being pumped continuously, as was the case a dozen years 
ago, are exhausted by an hour or two's work in the day, affording 
only two or three barrels of oil, which collects during the 24 hours. 
New discoveries, however, are being made, so that the total pro 
duce of the country, I believe, is equal to, if not greater than, that 
at any former period. The purification of the crude oil for illu 
minating purposes has given birth to enormous industrial establish 
ments, one of the most remarkable of which I visited in the city ot 
Cleveland. Time will not permit me to do more than state that in 
it 420,000 gals. of refined oil are distilled every day, and sent all 
over the world in 8000 well made casks of oak wood, all of which 
are manufactured on the premises, in what is probably the most 
extensive cooperage in the world. Within its walls 1200 men and 
boys are engaged, their exertions being supplemented on a large 
scale by mechanical agency. 

COAL, 

I now come to consider that variety of fuel, I mean pit coal, 
without an abundant supply of which no people can long hold a 
position of any importance as an iron manufacturing nation, Great 
as is the superfices of the territory which forms the subject of this 
communication, it may be doubted whether there is any simila: 
area in the world in which a larger proportion of the surface is 
occupied by coal-bearing strata than is to be found within its 
boundaries. They are three in number consisting of :—Ist. An 
eastern district, commencing in the State ef Pennsylvania, passing 
through the States of Ohio, Maryland, Kentucky, Western Vir 
ginia, Tennessee, Georgia, and terminating in Alabama, 58,737 
square miles. 2nd. A central district occupying a considerable 
portion of the State of Illinois and extending into Indiana and 
Kentucky, 47,138 square miles. 3rd. A western field situate in 
the States of Iowa, Kansas, Missouri, Ac., 64,487 square miles. 
Besides these, there is a small patch of coal-field in Michigan, which, 
however, as far as it has been explored, contains only thin and 
unworkable seams. For these reasons it is not taken into the 
account, This, and some doubtful ground in Arkansas, Texas, and 
others, bring up the total area of the coal-fields in the United States 
to 192,000 square miles. It seems to me that these areas are pro 
bably, in point of productive powers, « little over-estimated, in- 
asmuch as running through them are numerous and very extensive 
valleys, from which the coal has been partially or entirely washed 
away. There remains behind, however, after making ample allow 
ance for losses by denudation, an enormous available area, against 
which the 8000 square miles of coal formation in the United King 
dom becomes, in point of extent, a very insignificant stretch of 
country. 

ANTHRACITE. 

In our own country, where this variety of fossil fuel occupies so 
small a portion of our coal-bearing strata, we can form but a faint 
idea of the important position it occupies in the United States, 
where last year, out of «a total production of nearly 454 million 
tons, nearly 23 millions consisted of anthracite, and out of 
2) million of tons of pig iron smelted, about one-half was the pro- 
duct of furnaces burning this variety of coal. The country in 
which this remarkable deposit, for all practical purposes of our 
inquiry, is found, lies on the north-east corner of what I have 
designated as the eastern district of the great American coal-fields. 
It is split up into three parts or sections, but lying at no great 
distance apart. Their superficial area is comparatively small, the 
united measurement being estimated at 472 square miles. That 
which they lack in extent of surface, however, they make up in 
the quantity of coal they contain. In one locality I visited there 
were three seams, having a thickness of 13ft., 15ft., and 18ft. 
respectively, but in some cases they exceed these both in number 
| thickness. From the position which these beds of anthracitic 
coal occupy, it would appear as if, after their original formation, 
an enormous amount of lateral compression had been experienced 
by the districts in which they lie. This force has raised the strata 
into a succession of waves, as it were, the slopes of which vary 
from an angle of 20 to 45 degrees, and occasionally descending to « 
depth of 200 to 250 fathoms or more, In some cases this com 
pressive power has been so great as to have forced one ridge back 
over its neighbour to such an extent as to convert what is the floor 
of the seam in one place into the roof at another, and, from a 
similar cause, the quantity of coal which has accumulated at the 
anticlinal axes of some of these coal undulations is so great as to 
afford a face of 40ft. to GOft., or even more, in thickness. Where 
the anticlinal axis has not been removed, the coal is sometimes 

uarried, and in one instance, near Mauch Chunk, in the 

huylkill district, I inspected an open quarry of coal ten 
acres in extent, from which it is said 850,000 tons had been 
excavated, the face of the seam having a height of 70ft. 
(For continuation see page 335.) 
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glass jar, and subsequently washing the phosphoric acid out of the nitrogen s 
but the simplest plan will be to pass a current of air through a copper tube 
filled with copper shavings, the whole raised to a bright red heat. The 
copper will absorb the oxygen of the air, and leave pure nitrogen, which can 
be collected in the usual way over a water trough. 
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developed to warrant its being admitted as a reliable 
instrument of quantitative analysis. Even in the simplest 
conceivable case, viz., the attempt to determine the rela- 
tive proportions in which a noble metal is alloyed with 
another, as proposed by Mr. Lockyer, the results, though 
promising in certain cases, have not proved always satis- 
factory. In ae we have not as yet got quite 
beyond the position of children dealing with a toy, the 
phenomena produced by which they can see, wonder 
at, and can compare with each other, but the nature 
of the production of which is to a vast extent as 
yet unknown. An element may be known to be 
present and yet elude detection by the spectroscope, 
or may exist along with some other element, known or 
unknown, which may so alter the spectral phenomena pro- 
duced by it as to cause its identity to be lost or mistaken. 
The late Professor W. H. Miller, of King’s College, one of 
the best spectroscopists of his day, and long the fellow- 
labourer of Dr. Huggins, when engaged professionally in 
examining into the conditions of the Heaton process for 
steel making, was unable to detect any indication of phos- 
phorus in the intensely brilliant flame issuing from the 


W. W. (Nottingham). —Fou can obtain nitrogen by burning phoapherus in a | Heaton converter, although in that flame it was certain 


that a torrent of phosphorus was passing off; nor can we 
forget that in like examinations of the flame from the 
Bessemer converter the presence of manganese burning 
away as oxide for a length of time eluded detection. 

In dealing with an instrument such as the spectroscope, 
even in qualitative and apparently very simple conditions, 
we are not always upon quite firm ground, and far less so 
in any attempt to employ it quantitatively. The author's 
curve, which will be found in another page, upon which 


| all his determinations must depend, has been derived from 
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MEETINGS NEXT WEEE. 

InsTITUTION OF CiviL ENGtNEERS.—Tuesday, May 18th.—There will be 
no meeting, it being Whitsun Tuesday. 

Tue METEOROLOGICAL Society.—Wednesday, 19th instant, at 7 p.m. : 
“On Certain Small Oscillations of the Barometer,” by the Hon. Ralph 
Abercromby, F.M.S. ‘Proposed Modification of the Mechanism at 
present in use for Reading Barometers, so that the Third Decimal Place 
may be obtained absolutely,” by R, E. Power, L.R.C.P. ‘‘ Remarks on 
some Practical Points connected with the Construction of Lightning 
Conductors,” by Robert James Mann, M.D., F,R.A.8. 

CuemicaL Sociery.—Thursday, May 20th, at 8 p.m. : ‘‘Notes on Milk, 
in Health and Disease,” by A. H. Smee, jun. ‘On the Effects of Pres- 
sure and Cold on the Gaseous Products of the Distillation of Carboncceous 
Shales,” by J. J. Coleman. ‘On some Nova Scotian Triassic Trap 
Minerals,” by Prof. How. ‘‘On some Points in the Examination of 
Waters by the Ammonia Method,” by W. H. Deering. ‘‘On the Agricul- 
tural Chemistry of the Tea Plantations of India,” by Dr. Campbell 
Brown. ‘On the Structure and Composition of Certain Pseudomorphic 
Crystals having the Form of Orthoclase,” by J. A. Phillips. “On 
Nitrosyel Bromide and on Sulphur Bromide,” by M. M. Pattison Muir. 





DEATHS. 

On the 5th inst., at 178, Kennington-road, Lambeth, in the 38th year of 
her age, Emma Ciara, the beloved wife of Witt1am Epwarp WEEKES 
—_ of the Engineering Department of the Metropolitan Board of 

orks. 

On the 5th May, at 15, Limes-grove, Lewisham, Kent, Mr. Epwarp 
Bett, C.E., M.1.C.E., in the 64th year of his “6°. 

On the 29th ult., at his residence, the Old House, Carr-street, Ipswich, 
James ALLEN Ransome, in his 69th year. 
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SPECTRUM ANALYSES. 

THE subject of Sir John Alleyne’s paper was one with 
which go | the greater part of the members of the 
Iron and Steel Institute present were not sufficiently 
familar to enable them to join in its discussion. Mr. 
Snelus and Dr. Siemens did, however, make a few 
remarks, the general a og of which was rather expressive 
of hope that spectrographic methods might at some future 
time found of practical value to the ironmaster, than of 
any decisive opinion as to the merits of the r just read. 
For ourselves, we would venture to remark that spectrum 
analysis, however suggestive and valuable have been its 


qualitative indications, has not as yet been sufficiently 





only four experiments, and those acquainted with the 
graphic production of curves from a few interpolated 
points—not to speak of extra-polated portions, as at the 
straighter end of this curve—will at once see that its form 
might differ widely from that assigned to it, and yet the 
curve pass through the four experimental points. This 
being so, it will be obvious that the algebraic expression 
brought forward, on Friday morning, by M. Debey, of 
Brussels, for the relation between the ordinate and abcisse, 


. log. P >< ane : 
viz., O= “ , and log, P= 0302 O; O being the 
og. 2 ‘ 


oxygen in the gas admitted P the phosphorus present in 
the iron, though received by the meeting as though it 
advanced the author’s empirical curve to the dignity of a 
general law, which supposes that the volume of oxygen 
increasing arithmetically, the proportion of phosphorus 
indicated by it decreases geometrically, it in reality added 
nothing whatever to the information given by the curve 
itself, whatever that might be worth. Even should it here- 
after be proved that a definite and unalterable relation 
subsists between the amount of oxygen, whether free or in 
combination (as in CO,), necessary to render visible the 
phosphorus lines, and the phosphorus present in some 
particular specimen of iron, it by no means follows that 
the same relation shall continue to subsist when other 
foreign constituents—sulphur, silicon, and earthy bases, &c. 
—of the iron are varied in their number, nature, or pro- 
portions. It must not be forgotten that the total quantity 
of phosphorus present in any marketable iron is extremely 
small, and that any method of quantitative analysis to be 
of any practical value must be competent to deal with 
certainty with the still more minute difference between 
thisminute amount of phosphorusexisting in one iron ascom- 
pared withthatinanother. So farweconfess ourselves much 
more disposed to place confidence in the established methods 
of humid chemical analysis, tedious and delicate as these 
are in respect to phosphorus, rather than in Sir J. Alleyne’s 
spectroscopic method. In another generation something 
definite | come of the latter method, of which Sir J. 
Alleyne will have the credit of being one of the pioneers. 


DOMESTIC MOTORS. 


Let it not be thought that the subject dealt with in this 
article is too insignificant to deserve the attention of 
mechanical engineers; nothing which can add to the com- 
fort of a civilised community is too trifling to claim the 
exercise of the talent for invention. Who will supply a want 
long felt, and give the world a really good domestic motor, 
an engine of some kind which will drive any or all of the 
machines now common in almost every household? At 
first sight it would appear that there can be no great diffi- 
culty in producing a small apparatus which would suffice 
to drive a sewing machine, a knife cleaner, or a washing 
machine ; but a little examination of the subject will show 
that it is rather more complex than appears at first sight. 
Attempts have been made to solve the problem, but we 
question if those who have made these attempts have gone 
quite the right way to work. As the conditions are not 
easy of fulfilment, we shall first state these conditions, and 
then indicate the direction which inventors should take to 
satisfy them. In the first place, then, a domestic motor must 
be safe—that is, it must be absolutely free from risk of ex- 
plosion, or fire. In the second place, it must be generally 
applicable. In the third, it must not be likely to get out of 
order. Fourthly, it must be perfectly under control, and 
require no special skill to manage it. Fifthly, it must be 
cleanly in its operation; and lastly, it must be cheap. 
One or two minor requirements might be stated, but we 
believe we have enumerated all that are essential. It is 
obvious that what applies to the production of motive 
power in the abstract will apply to all motive power 
engines, small or great. We cannot create power, and 
so, whether we want to propel an ocean steamship or to 
drive a sewing machine, we must call in some of the forces 
of nature to aid us. Before going further, therefore, we 
may at once dismiss all such schemes as the winding up of 
—- or weights to produce motion. The power to be 
thus obtained must first be got by the exercise of manual 
labour, and it would be better to apply this labour directly 
to the machine to be driven than indirectly to springs or 
weights, for reasons very well understood by engineers, 
at all events. The forces of nature available for our pur- 
pose are gravity, heat, and electricity. They can be 
applied in various ways as follows; Firstly, gravity is 








available under certain conditions in the fall of a body of 
water ; heat can be utilised by a steam, hot air, or 
engine ; and electricity can be made to serve our saan te 
the aid of the magnet. From this list our domestic motor 
must be selected. It remains to be considered which is 
most like to serve our purpose. 

Where a constant supply of water under pressure is 
available, it would seem that nothing is so suitable for 
driving a domestic motor. It is not beyond the skill of 
the engineer to construct a little turbine, for example, 
which could be fixed in a neat case against, or even sunk 
into, the wall of a drawing-room, and to which a pipe, con- 
cealed like a gas pipe, behind the wall-paper, could be laid 
from the cistern on top of the house, while the discharge 
pipe could, similarly concealed, be led to the most con- 
venient place where it might be discharged into a drain. 
The space occupied by a little turbine of this kind would be 
quite insignificant. The covering might be rendered very 
ornamental, and the power could be taken off by a small 
belt or gut line. In this way every drawing-room or 
boudoir might contain a motor available at any time to 
drive a sewing machine. Its operation would be quite 
silent, danger there would be none, and to start or stop it 
would be as simple an operation as turning gas on or off. 
If necessary, the same plan might be carried out to drive 
a washing machine, knife cleaner, &c., in the basement of 
a house, a somewhat larger and coarser machine being 
used, But in no case would the turbine take up much 
room or use a great deal of water—about one-fifth of a 
horse-power is the maximum that would be required, 
This would be obtained by the expenditure of about 
2000 gallons of water per hour under a head of 20ft., or 
half that quantity under a head of 40ft. This would prac- 
tically represent the work of a couple of strong men. To 
drive a sewing machine, of course very much less would 
suffice. Where water under a sutticient head is available 
in the requisite volume nothing better than the arrange- 
ment we have sketched out can be desired. It is evident, 
however, that in London, at all events, and indeed in most 
large cities, water cannot be had in this way in sufficient 
quantities, and we must reluctantly reject the turbine as 
not fulfilling all the requirements of an almost universally 
applicable domestic motor. 

Steam may be used for the required purpose, and an 
apparently not unsuccessful attempt is now being made by 
a London firm to introduce miniature steam engines for 
driving sewing machines. The little engines are on the 
oscillating principle, are extremely simple, and well made. 
Steam is supplied by little vertical boilers, heated by a 

Sunsen burner or ring. No chimney is required, and the 
exhaust steam is carried off by india-rubber pipes. Although 
the pressure used is low and the boilers small, the arrange- 
ment cannot be pronounced quite free from danger; and 
the heat and smell inseparable from the use of steam, and 
the difficulty of satisfactorily disposing of the exhaust, 
must always tell against the popularity of this, or any 
other form of steam engine, as a motor suitable for draw- 
ing-room use, although it would, no doubt, prove service- 
able in tailoring establishments, and other places where a 
considerable number of sewing machines have to be worked; 
and it would probably do good service in small laundries. 
It will be seen, then, that neither water nor steam is 
likely tosupply what we want. We may take electricity 
out of its order, to dismiss it at once, as being too costly, 
delicate, and troublesome to satisfy our requirements. 
Nothing is left, then, as likely to furnish motive power, 
but hot-air engines, gas engines, or petroleum engines. 
Hitherto hot-air engines have not been successful; but this 
is due to causes which would hardly operate in the case we 
are considering. It ought to be possible to produce a little 
hot-air engine which would drive a sewing machine silentiy 
and without trouble, the heat being supplied by a gas jet. 
The little engine need not weigh more than a few pounds; 
economy would not be sought, and the regenerator could 
be wholly left out. The gas could be taken from the 
gaselier overhead by an india-rubber tube, and as it would 
not be necessary to wait for a fire to burn up, the machine 
should be ready to operate in five minutes after the gas 
was lit. There would be little that was objectionable 
about the machine. It would be perfectly safe, easily 
managed, and the hot air discharged would be small in 
quantity, and readily disposed of by the ordinary ventila- 
tion of the apartment. Larger machines, but still small, 
could be used for heavier domestic work. We are disposed 
to regard the hot-air engine as presenting an excellent 
solution of the problem; but something still better may, 
perhaps, be found in the gasengine. Lenoir’s engine, apart 
from the electrical apparatus, which is not essential, we 
need hardly say, was simple enough, and we see no difti- 
culty in constructing little engines on this principle modi- 
fied, of, say, one-tenth of a horse-power, which might be 
elegant in design, simple, and easily managed. Petroleum 
engines the world knows too little about at present to 
enable us to pronounce any opinion on their suitability for 
the required purpose ; but while gas is available, as it now 
Is, in every town and in many country houses, we see no 
reason for abandoning it in favour of petroleum. 

One point remains to be dealt with, namely, the cost of 
a domestic motor; this must be small, It should not 
much exceed £5, if a large sale is expected, and we 
venture to think that the very magnitude of the sale 
which would be secured for a really satisfactory domestic 
motor would enable the price to be kept within the limits 
we have named. It may be argued that to produce an 
efficient motor, however small, for £5 is absurd, but we 
cannot agree to this. A steam engine, for example, is by 
no means so complex as a sewing machine, but the latter 
can be sold for £5, allowing a good margin for profit. Not 
many years since we heard it argued that it was impossible 
to produce a lawn mower, which would be of use, for less 
than £5. Excellent little lawn mowers are now sold 
literally by the thousand for 25s, If a good design is once 
obtained every portion of the domestic motor might be 
turned out by machinery, and eo oa toa minimum. 
No engineer, it would seem, really knows what he can do 
till he tries, and we are certain that by tying, not only 
may a motor be supplied, but that it can sold, if not 
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for £5, for something very near that sum. Whether a 
sufficient demand would exist to make it worth while to 
invest capital in the requisite plant for turning out 
domestic motors by the thousand, is a question which we 
cannot answer decidedly, nor can anyone else. If we 
reason by analogy, it would appear that the same laws 
would apply to such machines as to several others. The 
tirst man who made portable engines gave up the business 
after he had canal out twelve, because, he argued, that 
more than a dozen portable engines could not possibly be 
wanted in England. When the sewing machine was first 
eg it was held that the demand for it must always 
¢ limited. Sewing machines are now made by the million. 
We might cite a great many other instances to prove that 
the possibility of obtaining a given machine appears to 
create a demand for it, and we think this would apply in 
the case of the little engines with which we are dealing. 
However, it is perhaps premature to speak of the possible 
demand for a machine which does not as yet exist ; although 
we have no doubt that it is practicable to produce it, some 
exercise of inventive ability will be needed in the pro- 
duction. 








PRIVATE BILLS IN PARLIAMENT. 

Tur following business has been done in the Private Bill Com- 
mittees since our last impression :— 

Before the House of Lords’ Committees on Friday the preamble 

was proved in the opposed case of the Ashton-in-Makerfield Water 
Bill, and the clauses agreed to. The bill has since been read and 
vassed, 
Before Lord Redesdale’s Committee in the House of Lords the 
preambles have been proved of the Southend Local Board Bill, 
of the Midland Great Western, Dublin and Meath, and Navan 
and Kingscourt Railways, and the Maidenhead Water Bills. 

The Sligo, Leitrim, and Northern Counties Railway Bill is 
committed to a Committee of the whole House, under Standing 
Order No. 179, section 9 to be considered on the tirst day after 
the recess. 

Before the House of Commons’ Committee on Opposed Private 
Bills, the preamble of the London and North-Western Railway 
(New Lines, &c.) bill has been proved so far as it relates to the 
joint ownership of the Brecon and Merthyr Tydvil Junction 
Railway, running powers being conferred upon the Great Western 
Railway Company, and so far as it relates to the provision 
enabling the company to dispose of water from the Ramsden and 
Huddersfield canals for condensing and manufacturing purposes, 
but only until the authorised waterworks of the Huddersfield 
Corporation are finished. The opposition to the West Lancashire 
Railway Bill is withdrawn. The preambles of the Broadstairs 
Water (No. 2) and the Broadstairs Water (No. 1) also (com- 
peting schemes) have been proved. The preamble has been 
proved and clauses agreed to in the case of the London and St. 
Katharine Docks Bill. The preamble has not been proved of the 
Stockton and Middlesbrough Water Bill. 

Before the Chairman of Ways and Means Committee the 
preambles of the Burntisland Harbour, Birmingham Gas (No. 2), 
Marlborough Gas, and the Birmingham Gas (No. 1) Bills, the 
Tunbridge Wells Gas, Ulster and Portadown, Dungannon and 
Omagh Junction Railway Companies Amalgamation, Bristol Port 
and Channel Dock, Staffordshire and Worcestershire Canal Navi- 
gation, and the South Dublin Railway and Land Reclamation Bills 
have been proved, 

Before the Standing Orders Committee of the House of Com- 
mons, in the case of the Edinburgh Street Tramways petition, 
the Committee will report that the standing orders ought to be 
dispensed with; but that in the case of the Neath Water (peti- 
tion for leave to deposit a petition for the bill) they ought not to 
he cdlispensed with. 

In the House of Lords the following bills have been read a 
second time :—Alford Gas, Birmingham and Lichfield Junction 
Railway, Southend Local Board, the Metropolitan Railway, the 
Millom Gas and Water, the Portishead District Water, the 
Whitehaven, Cleator, and Egremont Railway, and the Vestry of 
St. Pancras Bills; while the South Devon Railway, the Ashton- 
in-Makertield Local Board, the Hindley Local Board, and the 
Pemberton Local Board Bills have been read a third time and 
passed, 

In the House of Commons the London Central Railway (Aban- 
donment) Bill has been read a second time, and the following 
have been read a third time, namely, the Birmingham and Staf- 
fordshire Gas ; the Belfast Street Tramways ; Birmingham (Cor- 
poration) Gas; Saint Philip's (Bristol) Bridge ; the Cork Im- 
provement, and the Lancashire and Yorkshire Railway (New 
Works, &c.) Bills. 

On Friday last the Birmingham (Corporation) Water Bill, as 
amended, was brought before the House. Mr Raikes called 
attention to the special report of the Select Committee to which 
the bill was referred. They reported that the 68rd section of 
the Birmingham Improvement Act, 1851, which provided that a 
public meeting of the ratepayers should be called, had not been 
complied with. The committee, however, reported that the 
promoters had no intention of proceeding against the wishes of 
the ratepayers, or of evading the provisions of the Act of 1851, 
but that they did not call the ratepayers together at an earlier 
date because negotiations were in progress with the Water Com- 
pany. He did not offer any opposition to the action of the 
Select Committee, but suggested that it was desirable that the 

House should guard itself against setting up a new precedent by 
allowing the premoters of a bill to avail themselves of a Private 
Act to set aside the provisions of a Public Act. Mr. W. H. 
Gladstone, as chairman of the Select Committee, stated the 
reasons which had induced the committee to make a special 
report. There was no reason to suppose that the ratepayers 
objected to the bill, and he trusted that the House would not 
refuse to assent to so useful a measure. Accordingly the bill 
was then ordered to be read a third time. 


THE CHEMICAL SOCIETY. 
Thursday, May 6th, 1875. 
Dr, ODLING, F.R.S., Vice-president, in the Chair. 

Arter the names of the visitors had been announced and the 
minutes of the previous meeting read and confirmed, the names of 
Messrs. A. A. Nesbit, W. H. Martin, C. T. Blanchard, B.A., G. 
Crampton, J. ©. Butterfield, J. W. Swan, A. W. Blyth, R. 
Stellon, G. Purdie, jun., and the Rev. W. J. J. Welch, M.A., were 
read for the first time. Messrs. William Mogford Hamlet, Henry 
Mitchell Hastings, H. 8. Carpenter, Alfred Southall, and William 
Alexander Little, were duly elected Fellows of the Society, after 
their names had been read for the third time. 

The first paper, ‘On Andrewsite and Chalkosiderite,” was read 
by the author, professor N. Story Maskelyne. This mineral which 
is named after Professor Andrews, is found in Cornwallin globular 
forms, of a dark green colour, often associated with Cuprite, and in 








habit singularly resembling Wavellite. It occurs on gangue of 
ferruginous quartz, and in many respects resembles the well-known 
mineral Dufrenite. It may be represented py the formula 
2 (Fe, Py O, + Fez H2O,) + Cu H, Oz. The other mineral which 
accompanies Andrewsite in bright green crystals was found by 
comparison with specimens of old date in the British Museum to 
be identical with the Chalkosiderite of Ullmann. This mineral, 
which was examined before the blowpipe by Ullmann, who found 
the copper and iron, but missed the phosphoric acid, has hitherto 
been erroneously placed by mineralogists with Dufrenite. It occurs 
in clustered groups or sheaves of blunt striated prisms, the minute 
size and the rounded and striated faces of which render accurate 
measurements exceedingly difficult. Its composition may be re- 
presented as 2 Fe. Py Os + Fe2 Hs O; + Cu He O2 + 4H, O. 

Professor Odling having thanked the author, the secretary read 
a communication from Dr. W. Flight, entitled, ‘‘An Examination 
of Methods for effecting the Quantitative Separation of Iron Sesqui- 
oxide, Alumina, and Phosphoric Acid.” 

After reviewing the various processes for the separation of phos- 
phorie acid from alumina, and also from iron, and giving the 
details of various modifications of some of these processes which he 
had tried, the author described the process ultimately adopted, 
which consisted in boiling the solution containing the alumina, 
iron, and phosphoric acid, and which should not be very acid, for 
two or three hours with excess of sodium hyposulphite. All the 
alumina, with a part of the phosphoric acid, was precipitated, 
whilst the iron, with the rest of the phosphoric acid, remained in 
solution. From this solution the iron could at once be precipitated 
by ammonic hydric sulphide and converted into ferric oxide, whilst 
the alumina and pe Seton acid in the precipitate were separated 
by treatment with excess of caustic soda and barium chloride, which 
precipitates the phosphoric acid in combination with the barium, 
whilst the alumina remains in solution. In washing the precipitate, 
a few drops of soda solution must be added to the wash water, as the 
phosphate is d 1 by pure water. This phosphate was then 
decomposed by sulphuric acid, and the phosphoric acid deter- 
mined in the usual way. In conclusion, the author noticed the 
elecomposition which solution of sodium phosphate undergoes in 
contact with glass or porcelain, from its removing the silica from 
it, and also a notice of some experiments made with a view to 
convert ortho into meta phosphoric acid. 

The chairman said they were much indebted to Dr. Flight for 
this process, which, in his hands at least, gave such satisfactory 
results. 

Mr. Warrington said he was able to confirm many of the state- 
ments of the author, especially that phosphoric acid was not com- 
pletely precipitated by magnesia when alumina was present. On 
the other hand, with iron the separation was perfect. One point 
of especial interest to him, as he had paid some attention to the 
decomposition of calcium phosphate by water, was the decomposition 
of barium phosphate under similar circumstances. There was, 
however, this difference, that the latter appeared to be more readily 
attacked, for cold water had a preceptible action on it, whilst the 
former was only decomposed by hot water. 

Dr. Debus understood Dr. Flight to state that Sonnenschein’s 
molybdic acid method in the presence of alumina and iron, although 
accurate enough for ordinary purposes, was not so for scientific 
purposes. He, however, geve no comparison of results obtained by 
the two processes. As far as he was himself concerned he had 
always obtained excellent results by this method. 

Professor Maskelyne, in reply, said his own impression was that 
the barium phosphate was slightly soluble in pure water, and was 
not decomposed by it. With regard to Sonnenschein’s method, the 
objection to it was that in this particular instance it was necessary 
to determine phosphoric acid, alumina, ferric, and ferrous oxide, 
and the use of nitric acid required for the molybdic acid process 
necessarily complicated the matter of the determination of the 
ferrous oxide. 

A paper “On Sodium Ethylthiosulphate,” by Mr. W. Ramsay, 
was then read. The author finds that the precipitates obtained on 
adding silver nitrate or a mercuric salt to sodium ethylthiosulphate 
are very unstable, being readily decomposed with formation of 
metallic sulphides ; also that when the sodium salt is treated with 
phosphoric chloride, phosphoric oxychloride and ethyl disulphide 
are produced, but no sulphuryl chloride, as stated by Spring. At 
the same time a small quantity of a brown oil is formed, which is 
freely soluble in alcohol and ether with a beautiful crimson colour, 
but only sparingly soluble in water. 

Mr. John Williams then read a paper ‘‘ On a Milligrade Thermo- 
metric Scale.” After pointing out the disadvantages attending the 
use of the Centigrade scale, arising from the size of the divisions 
and the comparatively high temperature of the zero point neces- 
sitating the use of the minus sign, the author suggested the substi- 
tution of the freezing and boiling points of mercury for those of 
water, fixing the one at 40 deg. Cent., and the other at 360 deg. 
Cent., and dividing the scale into 1000 parts, The freezing point 
of water would then be 100 deg., and its boiling point 350 deg., 
whilst 5 milligrade degrees would be equal to 2 degrees Cent. 

Dr. Odling remarked that when the Centigrade thermometer 
first began to come into use in this country the objections made to 
it were the largeness of the degrees, and the high zero point. It 
possessed the great advantage, however, that the determination of 
the melting pont and boiling point of water could be made easil 
and accurately. The enormous amount of literature and of me 
in which the Centigrade was used, would be a great obstacle to the 
introduction of Mr. Williams’ milligrade scale. 

The last paper was ‘‘ On a new Method of Supporting Crucibles 
in Gas Furnaces,” by Mr. C. Griffin. In the ates gas furnace, a 
description of which was communicated to the Society in 1870, the 
perforated plumbago cylinder, and the trivet grate on which the 
crucible is supported, are liable to break when white hot, occa- 
sionally giving much trouble; moreover, the latter has the dis- 
advantage of interfering with the direct action of the flame 
on the crucible. This, however, is entirely obviated by the 
new burner, in which a space is left round the central jet which has 
fitted over it an atmopyre similar to those used in Hofmann’s com- 
bustion furnace. The bottom of the crucible rests on this, and the 
—- cylinder is thus relieved of all pressure. These new 

urners are very economical and of great power, a small 
one, burning 20ft. of gas per hour, being capable of melting half a 

und of cast iron in thirty-five minutes, or of heating a muffle 
din. long and 3in. wide to a temperature sufficiently high for 
assaying. Several varieties of the furnace were exhibited, one of 
which was in action. 

Dr. Olding having thanked the author for this addition to the 
many pieces of apparatus which he and his father had introduced 
to the notice of chemists, the meeting was adjourned until 
Thursday, 20th May, when the following papers will be read :— 
(1) “‘Note on Milk in Health and Disease,” by A. Smee, jun. 
(2) “* The effects of Pressure and Cold upon the Gaseous Products 
of the Distillation of Carbonaceous Shales,” by J. J. Coleman. 
(3) ‘‘On some Nova Scotian Triassic Trap Minerals,” by Professor 
How. (4) ‘‘On Some Points in the Examination of Waters by 
the Ammonia Method,” by W. H. Deering. (5) ‘‘On the Agri- 
cultural Chemistry of Tea Plantations of India,” by D. Campbell 
Brown. (6) “On the Structure and Composition of Certain 
Pseudomorphic Crystals having the Form of Orthoclase,” by J. 
A. Phillips. (7) ‘‘On Nitrosyl Bromide and on Sulphur Bromide,” 
by M. M. P. Muir. 











THE ANGLO-MALTESE HypRAULIC Dock Company.—From the 
report to be laid before the shareholders to-day, we learn that the 
operations of this company have been so successful during the year 
1874 that the ey can pay a dividend of 8 per cent. on the 

reference shares, and 2} bead cent, on the ordinary shares. The 
ock is used principally in lifting and scraping vessels, ard appears 
to answer remarkably well. 








DEATH OF Mr. JAMES ALLAN RansomeE.—It is with much regret 
we announce the death of Mr. James Allan Ransome, of Ipswich. 
Mr. Ransome was born in 1806 ; he was the grandson of the fouuder 
of the well-known firm of Ransomes, Sims, and Head, Orwell Works, 
Ipswich, in which concern, on the death of Mr. Robert Ransome, 
in 1864, he became senior partner. Mr. Ransome took a leading 
part in the affairs of Ipswich; he was very generally respected, 
and his loss has been seriously felt in the town. The immediate 
cause of his death was, we believe, gout in the stomach. 

Society or ENGINEERS.—Arrangements have been made for a 
visit of the members and associates of the society, on Friday, the 
14th instant, to the Western Pumping Station of the Metropolitan 
Main Drainage Works, at Pimlico, by permission of Sir Joseph 
Bazalgette, the engineer to the Metropolitan Board of Works. The 
Pumping Station is situated in the Grosvenor-road, Pimlico, where 
the London, Chatham, and Dover Railway Bridge crosses the 
Thames, and is easy of access from the City by the Metropolitan 
District Railway to Sloane-street station, or by steamboat to 
Pimlico Pier. Members and associates will assemble at the Pump- 
ing Station at 11.30 a.m. After leaving the above works the 
visitors will proceed to the factory of Price’s Candle Company, at 
Battersea, which will then be inspected by permission of the com 
pany. They will leave the Grosvenor-road railway station per 
2.49 p.m. train for Clapham Junction, and will assemble at the 
works of Price’s Company about 3 p.m. 

MAcINTOSH.—The importance and adaptability of the ingenious 
invention known as “ Macintosh” to modern requirements has 
received an additional illustration from Captain Boyton’s adven- 
turous effort to cross the Channel in his ae angae dress. The 
origin of this method of waterproofing fabrics is not generally 
known, and some of our readers may be interested in learning that 
it was the invention of a shoemaker residing in the City, and well- 
known to persons now living, as an habitué of a social club held 
some forty years ago in the neighbourhood of Ludgate-hill. The 
»rocess was so little esteemed by the inventor that it is said he sold 
his rights and interest in it to Mr. Macintosh for the sum of five 
pounds. ‘The original invention was limited to the introduction of 
india-rubber between two pieces of woollen fabric, but the manu- 
facture rapidly grew, both in extent and application, and at the 
present time capital to the extent of many millions sterling is 
invested in its production, which has extended both to the Conti- 
nent and America.— Warehousemen and Drapers’ Trade Journal. 

Russian Import Duty on STEEL RAILs.—The St. Petersburg 
Financial Review says :—‘‘ In the Ministry of Finance and also in 
the Railway Department it has been determined to demand that « 
duty of 80 kop. per pood be placed on steel rails (£6 10s. per ton), 
for the purpose of enabling Russian rail makers to compete with 
foreign-made steel rails. The Railway Department have already 
ordered steel rails to be made in the country at two roubles 30 kop. 
a pood (£20 per ton), and intend to give out further orders at same 
rice, as soon as the imperial sanction is given to the duty being 
evied.” We may add at the present moment the duty on steel 
rails is 50 kop. per pood (£4 2s. 6d. per ton), but the Department 
of Railways continually give to constructors permission to import 
duty free. The Exchange Gazette, writing on this subject, says : 
“The object in view (by placing a heavy duty on steel rails) is to 
enable the country in time of war to provide rails required for 
remount of the 20,000 versts of lines now working (actually 19,837 
versts), and the 6000 versts of railways building. The object is a 
audable one, commending itself to every Russian patriot.” 

- TriAL Trip or THE SHAH.—The long-expected first trial of the 
Shah, 26, iron screw frigate, cased with wood, since being launched, 
was made on Tuesday on the measured mile in Stokes’ Bay. She 
was under the command of Commander Fitzgerald, of the Steam 
Reserve; the machinery being in charge of Mr. J. Oliver, Chief 
Inspector of Machinery Afloat, and of Mr. Wiseman, of the 
Factory Department. Mr. Ravenhill and a party of engineers 
were present on behalf of the manufacturers, and the circle 
sailing was under the direction of Mr. Froyne. There was a hitch 
at the commencement, owing to the pistons and bearings becoming 
heated, which threatened at one time to postpone the trial, as it is 
essential in these trials that the engines should be tested at their 
best and the utmost possible results extracted from them. The 
delay caused the half-boiler experiments to be delayed, but the 
defects having been rectified, she made six official runs on the mile, 
against and with the tide, at full boiler power, and under very 
favourable circumstances. The sea was smooth, and the breeze 
blew with a force of from 2 or 3 from the south-west. Upon the 
whole the trial may be considered as fairly satisfactory, although 
the sanguine expectations that an extraordinary high rate of speed 
would be obtained were not wholly realised. The mean of all the 
means was 16°041 knots, or a little below what was got out of the 
sister ship the I t The di i of the Shah are as 
follows :—Her length between perpendiculars is 334ft. 8in., and 
her length of keel for tonnage 298°48ft., her depth in hold is 17ft. 
6}in.; her burden in tons 4210 and 40-94ths, and her draught of 
water 21ft. 7in. forward and 25ft. 7in. aft ; extreme breadth 52ft., 
breadth of moulding 50ft. 4in., and breadth outside plating 50ft. 
6in., while her breadth for tonnage is 51ft. 6in. Her rolling 
motions have also been greatly checked by the addition of bilge 
keels of great depth, and which have been extended somewhat 
since her inclination and metacentric period was determined by 
Mr. Froude and assistants, as previously described in the 7'imes. 
She is provided with a poop and a forecastle, under which she will 
fight a couple of 124 ton guns, throwing 450 lb. shot, and a couple 
of ‘*chase” and four 64-pounder guns on the upper deck, and 16 
yr guns, and two 65-cwt. ‘‘chase” guns on the main deck. 
told, her armament consists of 26 guns, being ten more than 
that of the Inconstant. Her engines are by Messrs. Ravenhill, 
Easton, and Company, of London, and are horizontal return con- 
necting rod surface condensers, the nearness of the boilers to the 
water-line, and the enormous power that was required on a single 
shaft having inclined the Admiralty against the use of very high- 
ressure steam. ey are of 1000 nominal horse-power, and the 
indicated horse-power attained at the trial was 6464°07, the con- 
tract indicated horse-power being 7500. Her cylinders are 116}in. 
the largest made, and the stroke 4ft. She is provided with one of 
Hirsch’s patent two-bladed screws, the greatest length being 3ft. 
10}in., the diameter 23ft., and the pitch 27in. At the time of the 
trial she had 896 tons of coal in her bunkers, and the runs on the 
mile were made under the following circumstances :—The pressure 
on the safety-valve was 32 lb., the pressure on the boilers 27°83, 
and the vacuum 25°25 forward and 24°75aft. The following were 
the results of the trials at the mile, the first and every alternate 
run being against the tide :—Ist, 3min. 57sec., or 15°190 knots; 
2nd, 3min. 3lsec., or 17 062 knots; 3rd, 3min. 59sec., or 15 463 
knots; 4th, 3min. 3lsec., or 17°062 knots; 5th, 4min. Isec., or 
14‘938 knots; and 6th, 3min. 32sec., or 16°981 knots. The average 
speed isthus 16°041. She was two hours and 20 minutes under 
full boiler power. The highest mean of revolutions was 63°78, the 
true mean, 62°85, and the mean made upon the mile, 235°83. The 
engines were also put through a severe test with reference to their 
stopping and starting powers. They stopped from the moving of 
the telegraph in 36 Js, and stopped astern in 25 seconds, 
Going astern, they were started ahead in 14 seconds. The Shah is 
provided with steam-steering apparatus and steam capstan. Both 
were tried, and the results derived from the first in the circle 
sailing were pre-eminently satisfactory. With helm a-starboard 
she made the half circle in 2min. 34sec., and the complete circle in 
5min. 30sec,; and with helm a-port the half circle was made in 
3min. 30sec., and the full circle in 5min. 9sec. The observations 
with respect to temperature were as follows, readings being made 
at the commencement of the trials:—Weather temperature, 
62 deg.; engine-room, starboard, 86 deg.; midships, 94deg.; port, 
82 deg.; stoke-hole forward, 76 deg.; midships, 112 deg.; aft, 
96deg. In conclusion we may state that the Shah is built in 11 
water-tight compartments, and that she took about 34 years in con- 
struction. She was built at Portsmouth, under the care of Mr. 
W. B, Robinson, the Chief Constructor. 
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IRON AND STEEL INSTITUTE. 
(Continued from page 331.) 
Practically, anthracite coal may be regarded as a natural coke, 
seeing that it often contains as much as 93 per cent. of solid 
carbon. It is, therefore, easy to comprehend what would be the 
position of an ironmaster, who, instead of digging out 100 tons of 
coal in order to obtain 60 or 65 tons of coke, no richer in combus- 
tible matter than anthracite, he had to deal with the 65 tons alone, 
in a mining point of view. Owing to the inclination of the seams 
there is a much greater loss in “‘ pillars” than with British coal- 
fields, This varies from 15 to 50 per cent. of the whole contents 
of the seam. Taking it at 25, which I heard stated was not an 
uncommon case, we have 75 per cent. of the actual bed of coal 
brought to the surface. The mere act of breaking the coal pro- 
duces a considerable quantity of small, the loss arising from which 
cause averages 20 per cent., the minimum being little under 20 per 
cent. At the present time, it may be assumed that the cost of 
delivering the whole produce of a mine of average excellence into 
wagons will be about 7s. 6d. at the pit, and the selling price is 
about 12s, 
Bituminous Coat, 

Mr. Bell visited certain portions of the eastern coal-field, and 
gives the following facts as respects Briar-hill, or block coal of 
Ohio :--Although the produce of this district contains a large 
quantity of volatile matter, as much as 30 to 40 per cent., yet this 
coal is largely used in the raw state in the blast furnaces situate in 
the Mahoning and Shenango Valleys. The extent of ash, by 
analysis, was given me, in one case, at 4°38, and in another at 8°60 
percent. The portion of this eastern coal-field, near Pittsburg, 
furnishes the celebrated coking coal which has been the cause of the 
great development of the iron trade in the vicinity of that busy town. 
The district known as Connellsville has an area of about 60 square 
miles, The seam is from 10ft. to 11ft. thick, and it lies so soft in 
the ground, that a man, without the use of powder, can shovel a ton 
an hour into the trams. The entire output of the mines is so 
generally converted into coke, that the cost of production is esti- 
mated on this article instead of upon the coal itself. Five-and- 
sixpence was given me, as the cost to put a ton of coke into the 
wagons at the ovens, and the price obtained was about 10s, 6d. 
The yield is about 624 per cent. on the coal employed. For iron- 
making purposes, I infer the Connellsville coke, as worked near 
the Monongahela river, stands highest of any of the United States, 
in the estimation of furnace managers. Nevertheless, both in 
hardness, and owing to the quantity of ash it contains, the Connells- 
ville coke is, in my opinion, greatly inferior to that familiar to us 
all, which is is produced in the county of Durham. I never heard 
of less than 10 per cent. as the proportion of ash, and from this it 
varied up to 17, and the sulphur from } to $ per cent. Some coke 
is produced from the unsaleable small coal of the mines near 
Vittsburgh, it being washed previous to the operation. In_ this 
way, coke, no doubt inferior in quality to the best Connellsville, is 
obtained, and at a cost notably under that brought from the 
neighbourhood of the Monongahela river. The cheapest coal I 
heard of was that obtained for supplying one of the largest iron- 
works in the United States. Exclusive of royalty, it was delivered 
at the furnaces for something like 3s. per ton. It contains, how- 
ever, 17 percent. of sulphur and 7} per cent. of ash. In the coke 
oven it yields 60 to 62 per cent. of its weight, giving a product 
with about 10 per cent of ash and 1 per cent. of sulphur. The 
Ohio and Chesapeake Railway runs down the Kanawha 





| not exceed 7s., and it varies from this to 11s. Gd, put into wagons 


Valley, and, therefore, through a considerable portion of the | 


field under consideration. The surface of the country being 
mountainous, and the coal lying in many cases above the 
level of the watercourses, the mines are worked by drifts. 

He continues this branch of the subject by giving numerous and 
very valuable statistics and other details as to the working of a 


large number of collieries, the wages of the hewers, the qualities of | 
the coal and of the coke, and the percentages thereof, produced at | 


the different localities. 


All these are from his own observation ; | 


like particulars, derived from authentic information communicated | 


to him, he gives with respect to the Illinois or central coal-tield, but 
at such length that we regret we are unable to follow him here. 
The following particulars with respect to the southern outsteetch 


of the Pennsylvanian coal-field into the Southern States, are of | 
much interest as respects the future development of the coal and | 


iron industries in that region of the United States :—At Rising 
fawn, on the Alabama and Chattanooga Railway, a new ironworks 
is being constructed after the model of those lately erected in the 
North of England. Its source of coal is a seam 11 ft. thick, situate 
in the Coosa field. DPreparations are in progress for opening it out, 
so that little can be as yet said as to the expense of working. The 
fracture of the coal is wavy in appearance, greasy to the touch, like 
talc, and, on compression, it separates into thin plates. The 
chemist on the works informed me that it gives from 80 to 83 per 
cent, of coke, containing from 8 to 15 per cent. of ash, and a 
marked quantity of sulphur. In the State of Alabama there are 
outlying portions of the main coal-field, known as the Black War- 
rior, Cahawba, and Coosa. The physical configuration of these 
districts, as I shall afterwards have occasion to show, has an im- 
portant bearing on the future prospects of their iron manufacture, 
which in all probability is destined to become an important feature 
in the industrial enterprises of the Southern States. The cireum- 
stance of their detached position renders accessible other geological 
formations, which, abounding with certain qualities of ore as well 
as flux, present advantageous conditions for the economical pro- 
duction of the metal rarely met with even in Great Britain. The 
coal workings in Alabama may be regarded as in their earliest in- 
fancy. All I examined were but recently opened out. The total 
output of the Cahawba field did not last autumn exceed 150 tons 
per day from seams varying from 3ft. to 6ft. in thickness. One I 
entered showed a thickness of less than 3ft. To the smallness of 
the production the high price given—-9s, 6d. per ton—may be pro- 
bably attributed. The miners were earning 6s. 7d. to 7s. 6d. 
a shift. A specimen of coke from the washed small of this 
working was bright and silvery. The work at this establishment 
was chiefly performed by convicts, whose services are farmed out 
by the State, and this may account for the cheap cost of produc- 
tion which was given me, being not much above 3s, per ton. The 
unfortunate criminals here, a Sas working outside, are under the 
surveillance of watchers, provided with loaded fire-arms, and upon 
the premises is a kennel for bloodhounds to track the runaways, 
FLUX. 

There is an ample supply of mountain limestone almost every- 
where to be tame the neighbourhood of the coal-fields. In some 
cases the beds of the latter are in close proximity to silurian strata, 
some of which, containing fusible admixtures of silica, alumina, and 
lime, are employed as flux. A magnesian limestone from this for- 
mation is occasionally employed, but only, it would seem, in the 
absence of better material. In the neighbourhood of Baltimore 
oyster shells are employed to a large extent as a flux, and are 
produced as an educt of the vast oyster trade of Chesapeke Bay in 
such abundance that they are largely burned into lime to be used for 
building purposes, and are even used for materials, a purpose 
for which they certainly do not seem to be calculated. 

Mr. Bell next p: s to give a good though cursory sketch of 
the principal iron ores largely worked in the United States. His 
account, though extending to several pages, could not be expected 
to be found exhaustive, hence we find no mention made. of the 
Franklinite ore of New Jersey, so largely used there for the manu- 
facture of spiegeleisen; spathose iron is too rare in the United 
States to be classed amongst the sources of the metal. The author 
classifies the chief American ores under the heads of —magnetic 
ore, specular ore, li ite or brown hematite, red hematite, clay 
ironstone, and blackband ironstone. Under each of these heads, 
an array of facts valuable to the ironmaster are given. We can 
only extract a or two in illustration :— 

_ Avery remarkable deposit of — tic iron ore exists at Cornwall, 
in Pennsylvania, about 86 miles N, W. of Philadelphia, At a point 








| This disintegrated mass is so loose in its texture as to be acted on 





where the metamorphic rocks abut on the Triassic Sandstone, a 
large mass of trap rock protrudes. In front of the latter, that is, 
between the trap and the sandstone, is a ridge of elevated rock, 
about three-quarters of a mile in length, with a mean width of 
about 500ft. This crest contains two depressions which divide it 
into three prominences, knowaas the Big-hill, the Middle-hill, and 
Grassy-hill The first-named is the highest, rising in the most 
elevated part to 350ft. Bore holes have been put down in the 
small valleys just mentioned toa depth of from 50ft. to 179ft. in 
solid ore, and as the 350ft. rising above the surface consists also of 
solid ore, it is quite possible the deposit in the Big-hill may be 500ft. 
in thickness by more than this in width. We will, however, con- 
fine ourselves to the 350ft. worked per day from the Big-hill. A 
railway starting from the low ground runs, as a spiral, round the 
hill, and alongside of it the ore is worked in benches as high as 
the top of the wagons. Theore is soft, and consequently easily 
drilled. A shot loosens enough to enable each man to detach and 
shovel into the wagons 10 tons for his day’s work, for which he re- 
ceives 4s. %d., or less than 6d. per ton. The mine, or quarry 
rather, is private property, hence there is no oe | to be paid, so 
that probably the actual cost of the ore is not much above 1s, per 
ton, while the selling price at the present moment, at a period of 
extreme depression, is 17s. 10d. As much as 220,000 tons of ore 
have been obtained in one year; in fact, any quantity—it was stated 
5000 tons per day--could be worked from this wonderful mass of 
magnetic ore. It isonly in recent years that the produce of this 
Cornwall mine has been in much request. The ore contains so 
much sulphur that in dry weather, such as it was upon the occa- 
sion of my visit, a slight efflorescence of sulphate of iron covers 
the face of the rock. The iron, in consequence of the presence of 
sulphur, was so redshort that it could only be used as a mixture, 
but, on the other hand, the ore is practically free from phosphorus. 
By careful calcination the sulphur is sufficiently expelled to enable 
the pig iron to be used in the Bessemer converters, and, hence, the 
enormous recent increase in value of the ore itself. In the course 
of working the mine, there is separated about 400 tons annually of 
copper ore, containing 20 per cent. of copper. It was stated to me 
that as much as two millions sterling had heen offered for this 
mine by a very influential company, having large interests in the 
neighbourhood, but it was declined. 

In describing the famous Lake Superior ores the author says: 
The covntry which furnishes the so-called Lake Superior specular 
ore is that lying between Marquette and Esconaba on Greenbay. 
A railway connects the two localities, so that the ore can be 
shipped at either. Like the magnetic ore in New Jersey, X&c., the 





variety we are considering has probably been the result of hori- 
zontal deposition; but the strata —quartzite and jasper- contain- | 
ing it, have not only experienced an upheaval, but have also been | 
affected by lateral pressure ; hence the specular ore has been made | 
to assume the form of large masses of irregular shape. They are | 
sometimes from 200ft. to 300ft. long, W0ft. to 100ft. wide, and | 
100ft. to 200ft. deep. From these deposits the contents are ob- | 
tained chiefly by open quarry work. The miners engaged infwork- | 
ing the ore earn above 12s. and labourers about 6s. per day ; and | 
at this, | consider, the cost of extraction at the best mines will 


at the mines. I have the workings from a blast furnace in my 
possession, smelting the ore in question over tive consecutive 
weeks, and its lowest yield in any one of these was 66°28 per cent., 
and the highest 67°60 per cent The annual output of the district 
has already exceeded one million tons. The iron produced from | 
Lake Superior ore is pure enough for the manufacture of Bessemer | 
metals. Of the wonderful deposit of specular ore in the State of 

Missouri, known as the Iron Mountain, every one has heard at 

least the name. _In this case, however, unlike the deposit of mag. | 
netic ore at Cornwall, the mountain is not all iron, At its base it | 
consists of a very hard porphyry, covered at the top to a depth of | 
20ft. to GOft. with this rock so altered, as to be readily pierced 
with a knife, and instead of having the dark hue of the rock in its 
normal state, it is of a light buff colour. Traversing the harder 
strata isa vein most irregular in its width, spreading from a few 
feet to nearly 200 yards across, but in the latter case there had | 
been intruded masses of barren matter. In one locality, however, 

I examined a face of compact ore free from all admixture of | 
foreign substance, 70ft. high and 50ft. wide. Through the super- | 
imposed stratum of rock run small strings of ore, and through its 

mass generally detached pieces of the mineral are disseminated. 


by a current of water which is directed against its surface. This 
washes away the loose earthy matter, leaving the heavier ore 
behind. The largest quantity worked in any one year from this 
deposit was 300,000 tons. The ore is so hard and solid that 


the labour of obtaining it is great; this and the quantity 
of sterile matter to be handled—three times the bulk of 


the mineral—reduce the useful effect to about one ton per 
man per day employed in the mines. The earnings of those 
occupied in ‘“‘getting” the ore vary from 4s. 6d. to 5s. 3d. 
per day, for which they have in summer eleven hours of 
actual work. The deposit itself being the property of the com- 
pany who carry on the mining, I imagine the actual expense of 
delivering the ore into the railway wagons will not exceed 7s, 6d. 
per ton. It is, notwithstanding its compactness, of easy reduc- 
tion, inasmuch as a furnace only 40ft. high, with boshes of 9}ft., 
blown with cold air, will make from 100 to 120 tons per week of 
grey iron, with less than 24 cwt. of charcoal. With moderately 
hot air, 150 tons can be run with under 21 ewt. of this fuel. The 
yield of the ore may be taken at 65 percent. There are other 
deposits in the vicinity of the Iron Mountain, one of which, Pilot 
Knob, I examined. It is apparently a regular bed or seam of ore 
lying at an angle of, perhaps, 15 deg. It reposes on, and is 
covered by, stratified porphyry, into which it sometimes gradually 
passes. The thickness of the bed may be taken at 30ft. Owing 
to its extreme hardness and amount of cover, the cost of working 
is high, probably 10s. to 11s. per ton. Hitherto the cover has 
been removed and the ore obtained by open work, The super- 
incumbent rock is now about 100ft. high, and preparations are 
being made to work the mine in galleries. The yield is about 
56 or 57 per cent., requiring something like 25 ewt. of charcoal per 
ton of foundry iron. 

Passing to ‘‘ Limonite or Brown Hematite,” the author says : 
The two varieties of ore which have occupied our attention, viz., 
the magnetic and the specular, though existing in considerable 
quantities, do so in isolated patches. The next two, of which I 
propose giving some account, are remarkable, not only for their 
abundance in any particular locality, but also for the persistent 
manner in which certain veins are supposed to continue over miles 
and miles of country. Thus, the brown ore found in the neigh- 
bourhood of the Lehigh furnaces, in Pennsylvania, is supposed to 
be « mere continuation of the deposits which, beginning in 
Alabama, pass through Tennessee on their way in a north-easterly 
direction. I shall describe the ore as I saw it in different places, 
commencing with Pennsylvania, in which latter locality it is found 
mixed among the alluvium as well as in the partly decomposed 
rock immediately underneath the clay. In both cases it is ex- 
tracted with great facility, but much mixed with earthy and stony 
matter, sometimes to the extent of 15 or 20 per cent., at others it 
is accompanied by as much as 35 to 50 per cent. of impurity. The 
larger pieces are picked out by hand, and the smaller are separated 
from theearth ad stones by being washed ina long horizontal trough, 
in which a shaft, armed with spirally placed vanes is kept revolving. 
From the information just communicated it will be perceived that 
brown hematite is found and worked in Pennsylvania, so far north 
as about 41 deg., and the places last described are close on the 
thirty-third parallel of latitude. If, as I was assured, veins of this 
ore are to be found all along the intervening country, and if they 
are more or less continuous throughout, we have 500 or 600 miles 
of territory capable of affording this valuable mineral in any 
quantity. 

A fossiliferous red ore, which may be viewed as a red 





hematite, exists in Alabama and Tennessee, and rests in regularly 


stratified beds among sandstone and shale resting on the Silurian 
limestone, but the rich, fibrous, and uniform red hematites, so 
characteristic in England and many parts of Germany, do not 
appear to exist in workable quantities in the United States. Clay, 
ironstone, and black-band exist, however, in considerable quanti- 
ties. In the Tuscarawas Valley five or six furnaces are supplied 
with black-band ore, which furnish an iron said to be similar in 
quality to that smelted near Glasgow. Mr. Lell refers with con- 
) mee Ab commendation to the scientific skill with which iron- 
making is conducted in the United States, their information being, 
in his opinion, quite on a par with our own. He refers as 
important elements in the advancement and diffusion of such 
information to the magnificent volumes of reports periodically 
wublished by the State geologists, and to the noble establishments 
for the furtherance and diffusion of technical information esta- 
blished by the liberality of individual citizens, referring in par- 
ticular to the Cooper Institate at New York, the Pardee addition 
to the Fayette College at Easton, the Packer Institute at 
Bethlehem for gratuitous scientific and technical instruction, and 
the Stevens’ Institute at Hoboken, the magnificent apparatus of 
which is freely at the disposal of any one competent and desirous 
of conducting original research. Mr. Bell treats of the apparatus 
and operations for the production of cast iron, wrought iron, and 
steel under the following heads, viz., blast furnaces (classified by 
locality), Catalan hearth, malleable ironworks, and manufacture 
of steel, including the Bessemer, Siemens-Martin, and Blair 
processes. Of this large array of facts we regret that space conr- 
pels us to limit ourselves to a single extract or two. 

Compared with Scotland, Staffordshire, or the Cleveland district 
in this country, the manufacture of pig iron, made from the 
materials just enumerated, presents, however, no advantages in 
the matter of transport. In the so-called Cleveland district, in 
the North of England, I have estimated that in order to bring the 
oolitic ore, the flux, and the fuel together, the cost of transport ix 
something like half the sum paid by the Pennsylvanian makers ou 
the ton of iron. With regard to the blast furnaces themselves, 
making allowance for the changes rendered necessary by the cli 
mate, there is in reality no difference worthy of notice. Their 
means of receiving the raw materials resemble our own in the North 
of England. Of course, the chief subject for consideration is the 
question of fuel consumption; and here I am bound to say, as « 
rule, the Lehigh masters are perhaps a little behind the age. Jn 
furnaces 55ft. high, with boshes of from 17ft. to 18ft., the anthra 
cite used in smelting an ore yielding 50 per cent., with 12 ewt. of 
limestone, was about 35 cwt. A portion of this waste I conceive 
to be due to a want of a sufficient heat in their blast which. 
however, by the pyrometers always in use, indicated fully 1000 
deg. Fah., but which did not really reach 800 deg. Fah. One o 
two ironmasters have been bold enough to venture on the erection 
of furnaces of 72ft. high, and their experience has proved eminently 
successful, for the fuel has been thereby reduced to something like 
25 ewt. per ton of iron, which, looking at the usual quality of thei: 
coal, may be regarded as a very satisfactory result. In the matter 
of wages, the individual rates, at least of the skilled men, wer 
below ours at the period of my visit there, furnace keepers receiy 
ing Ss. tid. against 10s, to L2s, paid in the North of England. As 
a rule, however, they have more men than we employ for the 
same work, and this, added to some superiority in our arrange 
ments and larger make, enable us to smelt a ton of iron for consi 


| «erably less than the amount paid in wages in lennsylvania. 


The make of the 55ft. and GOft. furnaces of grey iron may be 
taken at 200 tons, and that of the larger at three hundred tons pe: 
week. 

With respect to malleable ironworks, Mr. Bell states the greatest 
number of puddling furnaces in any one establishment is to be 
found at the Cambria Works, at Johnstown, and there they cannot 
turn out, according to the returns of the Iron and Steel Association, 
above 600 tons of puddled iron per week, although their make is 
equal in steel and iron rails to 100,000 tons a year, According to 
the document just quoted, there are, in the United States, 
800 double, and 2063 single puddling furnaces, which together are 
not able to produce above two millions of tons of puddled, o1 


|} about one and three-quarter million tons of finished iron per 


steel of various qualities there was 
made, in the United States in 1874, 175,000 tons, of which 
135,000 tons were used for rails. A good deal of important infor 

mation is conveyed descriptive of the improvements in the Bessemer 
converter effected by the use of the * Holley * bottom, and of the 
means of heating and rolling the ingots of steel produced at the 
Bethlehem Works, for which reference must be made to the 
original paper. So far as Mr. Bell observed, the practice of 
running the iron direct from the blast furnace into the converter 
was not employed. The ** Blair” steel-making process, for which 
large works are at present being erected, is only a modification of 
the well-known Chenot process for the production of iron sponge. 
Some particulars as respects these modifications, with critical 
remarks, are given by Mr. Bell. Mr. Bell concludes his able and 
elaborate report, which reflects the greatest credit upon his obser 

vational and arranging powers, with a chapter upon the labour 
question, which is full of practical import. He points out some 
of the chief causes of the great disparity in wages for the same 
description of labour found to exist in different districts. The 
cost of living has, on the whole, largely increased during the last 
twenty years throughout the States, and the rise in price of food, 
especially for tlesh meat, has advanced ina far higher ratio than 
amongst ourselves. The extremes of climate and season are shown 
to have their influence in producing disparity of wages in different 
trades, as those of builders, contrasted with engine fitters or others 
working under cover all the year round. Strikes are not only 
frequent, as with ourselves, butare pursued with remarkable tenacity, 
lasting, in one case, for eight months, and often attended with 
the same inconsiderate disregard for conditions wholly beyond the 
control of either employer or employed, which obliged the former 
to reduce wages or to soon cease to be able to pay any. Lastly, Mr. 
Bell's report deals largely and argumentatively with the protective 
system adopted since the war in the United States, 


(T'o be continued.) 


annum. Of Bessemer 








INCRUSTATION IN LocoMoTIves.—-Mr. F. Kupka, an engineer at 
Vienna, writes to the German Organ for Railroad Progress of some 
experiments made by Mr. A. Feldbacher, engineer of the Austrian 
State Railroad Company, on lining locomotive boilers with sheet 
copper to prevent accumulations of incrustation. Of the three 
plates forming the bottom of a locomotive boiler, the two at the 
ends were covered with sheet copper one millimetre (1°25in.) thick, 
the middle one being left bare. This engine was run two years, 
making a distance of about 14,000 miles in switching service in the 
Vienna yard, where the water is the worst on the line. On 
removing the boiler tubes, a layer of incrustation was found 10 
millimetres thick on the iron surfaces and two to three millimetres 
on the copper; the iron exhibited corrosions 14 millimetre deep; 
the copper maintained a perfectly smooth surface, while the iron 
under the copper had the appearance of new plate. The structure 
of the incrustation was coarser grained on the iron than on the 
copper. The cost per boiler is given as 50 dols. to 150 dols. Mr. 
Kupka summarises the advantages of this practice as follows :—{1) 
The life of the boiler is increased two or three times, and extra- 
ordinary security against explosi is obtained. (2) There is 
considerably less incrustation on the smooth surface of the copper 
than on the porous and somewhat oxidised iron and steel, and 
therefore a better generation of steam and utilisation of fuel. (3) 
The boiler plates may be thinner without danger, in consequence 
of the favourable action of the copper in preventing corrosion, and 
consequently the weight of the boiler may be less, (4) The joints 
of the plates are made perfectly tight by doubling the thin copper 
sheets over the iron plates and riveting themin., (5) There is a 
considerable saving in boiler repairs. 
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COLLIERS’ HOUSE OR “ALLOWANCE” COAL. 


Ar the last ordinary monthly meeting of the South Staffordshire 
and East Worcestershire Institute of Mining and Mechanical 
Engineers, held at Dudley, Mr. John Hughes, president, in the 
chair, Mr. Alexander Smith, secretary, Dudley, read the following 
paper on “ Collier’s Allowance Coal,” a subject now attracting a 
great deal of attention. 

Mr. President and Gentlemen,—The subject of this paper is 
one of vast importance to the coal trade generally, and in order 
that I might lay before you as much information as possible, I 
have, since our last meeting, been in communication with the 
leading firms in each coal-producing district throughout the 
kingdom. I have endeavoured to ascertain not only the custom 
now prevailing in each separate district, but also its origin, and I 
have also tried to draw from the leading authorities their opinion 
upon this much vexed question. Before giving you in detail the 
valuable information I have been able, through the courtesy of the 
principal colliery proprietors, to gather, I would remark that the 
custom differs very materially, not only in the several districts, 
but in various portions of the same district; and so long as common 
law depends upon this custom, which, in my opinion it most 
pate does, we shall always have innumerable difficulties and 
adverse legal decisions. Again, as time and local courts have 
ruled this custom to have become common law, it is evidently 
paying in kind and not in coin, and consequently a contravention 
of the Truck Act, or, in other words, an infringement of a statutory 
enactment. In addition, the system is very much abused, and 
often becomes exceedingly objectionable to both masters and men. 
Under these circumstances, if we can, after considering the matter, 
come to some conclusions, or throw out suggestions that will lead 
to a permanent, general, and amicable settlement of the question, 
we shall have conferred a boon upon all parties concerned. 

I have received from Mr. Henry Johnson, sen., copy of a docu- 
ment that throws light upon the origin of the custom of giving 
house coal to colliers in our own district. It is a copy of minutes 
of a meeting of coalmasters held in 1818, and although it contains 
other matter a little foreign to our subject, I here reproduce it 
in extenso, on account of its great interest. You will not fail to 
notice, amongst the list of those present, names of men that will 
be long remembered in connection with the iron and coal trades of 
South Staffordshire, as their great practical experience and indo- 
mitable perseverance have done much to establish the fame in which 
we glory :-— 

“Ata meeting of coalmasters, held at the Swan Inn, West Brom- 
wich, this 20th day of December, 1818, the following resolutions 
were entered into, Mr. William James, in the chair. This gentle- 
man only last week passed away with honours thick upon him. 
Present :—Messrs. Thos. Price, Francis Downing, William Turton, 
John Bumford, Herbert Bourne, Thomas Stokes, Saml. Wagstaff, 
William Fereday, Philip Williams, Edward Bagnall, William 
Grazebrook, Danl. Bagnall, Richd. Haines, Henry Hunt, Geo. 
Jackson, Aaron Manley, John Bagnall, Henry Price, Wm. Aston, 
and Richard Smith. 

“Resolved: That an allowance of 3d. per ton, in the charter of 
coal, be made to butty colliers to enable them to increase the work- 
man’s wages 6d. per day from the present time. 

“Resolved: That 5s. per week be allowed to the butties for 

each horse they keep from the 1st of January to the Ist of May 
next. 
**Resolved: That the privilege allowed to the wageman 
colliers of carrying coal from the }its for the supply of their own 
houses has been shamefully abused. Therefore it is the sense of 
this meeting that by a combined effort it ought to be suppressed, 
and that each collier shall be allowed to carry his own house coal 
at the conclusion of his day’s work, and at no other time or in any 
other way, and that no other person be suffered to take coal from 
the pits on any pretence whatever. 

** Resolved : That these resolutions be printed and distributed.” 

It is quite evident, that not only in this, but in other districts, 
when mining enterprise was, comparatively speaking, in its infancy, 
little regard was paid to economical working, and the coal was got 
in the readiest form, such as by levels, open workings, &c., that a 
very loose system prevailed in regard to the colliers’ house coal. 

Only that coal was worked which was most convenient and easily 
got, the demand was small, and there existed, I think we may infer, 
a much better feeling than at present, between employers and the 
employed, and also a lax mode of conducting business, so that the 
colliers were allowed to take pretty well as much as they liked, 
with just some little regards to reason. They have from time to 
time abused the privileges, and consequently led up to the custom 
existing generally, with some slight modifications, throughout our 
district—excluding Cannock Chase—of allowing one ton of coals to 
married men for every twenty-four full turns work, exclusive of over 
time, and the same quantity to single men for every forty-eight full 
turns. A plan has been adopted upon Earl Dudley’s estate by Mr. 
E. Fisher Smith, of giving, where the colliers are willing to accept 
it, 10s, as an equivalent for the ton of coal, and this sum, I under- 
stand, will fluctuate with the market price of coal. 

I consider that in cases of sickness or injury the collier has no 
established right to his coal, any more than he has to his wages; 
and although some proprietors are good enough to give it, it should 
not be demanded. The giving of the coal in these instances is an 
act of charity most commendable, and one which I should like to 
see generally followed, of course with discretion, and it would be 
no violation to the Truck Act. 

In the Cannock Chase district, I learn from Mr. Arthur Sopwith, 
manager of the Cannock Chase Colliery Company, the custom is 
to allow 16 cwt. for twenty-four turns for underground working, 
and 12 cwt. for bankmen and surface labourers; but it has for 
some time been regulated every fortnight, and the number of turns 
altered according to trade. This gentleman considers that allow- 
ance coal, through custom, has become part of a collier’s wages— 
subject to certain exceptions which can evidently never have 
become absolute custom in any part or district, and in which he 
would include single men, sick, and accident cases. 

In the Warwickshire coal-field I find the quantity of coal allowed 
is 3 cwt. to each man per week, and 14 cwt. to boys whose wages 
are under 15s. per week ; but if two brothers are living under one 
roof, then 3 cwt. are allowed, but in no case aremore than 3 ewt. for 
~ one house granted. 

Ir, Frederick Wragge, Earl Granville’s agent, writes me that 
there is no fixed system in North Staffordshire. At some 
collieries a quantity of coal is allowed, at others the colliers have 
a concession made to them in the price, and several proprietors 
; no coal at all. Messrs. Robert Heath and Son say that they 

o not make any of their colliers any allowance of coal, and never 
have done so. The Lilleshall Company of Shropshire give to their 
colliers, who are householders, one ton of coal per month, and 
state that it has been an established custom in their county from 
time immemorial. 

The following extract from a letter from Mr. Robert Harrison, 
manager for Messrs. Barber, Walker, and Company, gives the custom 
in Nottinghamshire, and also a good opinion on the subject :— 
** Colliers in this district are all bated pene ; they look upoa it 
as a right established by custom ; they originally carried their own 
coal from the pits, but some years ago the colliery owners adopted 
the present system of carting (monthly) the coal to the colliers’ 
houses, making a charge for carting only. There is no ement 
amongst the colliery owners of this district as to a fixed allowance 
of quantity, all varying some little from each other, but no great 
variation. Our own allowance is as follows :—Each householder 
is allowed 5 cwt. per week for the winter months, and 
34 cwt. per week for the summer months. Lodgers and boys who 
live where the householder is not a workman, are allowed half the 
workman householder’s quantity —and one part of a family 
works at one colliery, and the other = of the family works at 


another colliery; the coal is supplied alternately from each colliery. 





We are glad to hear you are taking up this subject, and trust that 
you will, in the end, decide on some plan to abolish so very unsatis- 
factory a system. thi ffectually be done 





In our district ng can 
until the whole of the collieries are thoroughly united, and agree 
upon a plan to take action a for all to commence on a fixed 
day, giving a money equivalent, in the shape of an advance in 
wages, instead of the allowance of coal ; we should be very glad to 
see this carried out, believing it would be a great saving in fuel, 
and, when fully adopted, would work much more satisfactorily 
than the present wasteful system.” 


Coming to the we South Yorkshire coal-field, I am | 


informed that the colliers, married men both above and below 

und, receive about twelve loads per annum, and look upon it as 
an established custom. Messrs. John Brown and Co. regard 
the allowance in the light of a gift; Messrs. Hird, Dawson, and 
Hardy, of the Low Moor Ironworks, think their colliers entitled to 
coal on certain rules laid down by themselves. In one seam of coal 
the hewers are allowed one ton per month, provided they have 
worked twenty days in the four weeks. In another the colliers are 
permitted to buy a ton of coals per month ata fixed rate of 5s. 
per ton, if they have worked the same time. 

In the Lancashire district coal is, in some instances, allowed, but 
no uniform system exists. Mr. Clifford Smith, of the Bridgewater 
Collieries, writes, very significantly, that the colliers employed in 
the Bridgewater Trustees’ Collieries are paid in coin, not in kind. 
The system of making such an allowance to the colliers has never, 
so far as he knows, been in vogue at these collieries. The Oldham, 
Middleton, and Rochdale Coal Company made an arrangement 
with their colliers in August, 1873, to do away with house or 
allowance coal, and the men entitled received an equivalent. 

Mr. Wood Bunning, secretary to the Semustinen time coal 
trade, and also to the North of England Institute of Mining and 
Mechanical Engineers, informs me that in his district the quantity 
supplied is a cart load—about 15 ewt.—every two weeks in winter, 
and the same quantity every three weeks in summer, to house- 
holders only. The coals are looked upon as part of the men’s 
wages. In regard to North Wales, one of our members, Mr. J. 
Forrest, of the Oak Pits Colliery, writes :—‘‘ We never give to the 


colliers an ounce of coal, they pay the same as the general public. | 


I don’t believe in gifts of the kind, as they are abused, as a rule.’ 

Mr. Menelaus, of the Dowlais Company, has favoured me with a 
very lucid and valuable exposition of the system, past and present, 
prevailing in South Wales, and I give it = in full:—**In old 
times in this district when coal was worked mostly by level, and 
when it was weighed, not at the mouth of the level but after it 
reached the works—that is at a point near where it was to be used— 
the colliers were permitted to carry away as much coal as they 
required for their houses. The coal was taken from the trams 
me they reached the weighing machine, so that the men were 
not paid for cutting it. By the old leases no royalty was paid to 
the aoe Nee for coal used in colliers’ houses, so that the cost to 
the master was the value of the coal at the level or pit’s mouth, 
less the amount of royalty and cost of cutting. To prevent the 
privilege being abused, it was understood that the collier himself 
should carry home when he went from his work all the coal he 
required, This system was acted upon for many years, and worked 
upon the whole satisfactorily. The men themselves had an interest 
in preventing any abuse of the privilege, as they would lose the 
price of cutting on all coals taken from the trams before they 
reached the weighing-machine. There were thus so many eyes 
watchers to prevent outsiders from pilfering—that, as a fact, no 
coal was stolen between the collieries and the works. The colliers 
respected what was practically, until it was weighed, their joint 
property, and they took care that outsiders were kept from pilfering. 
The custom arose, no doubt, first from the extreme difficulty there 
would have been in protecting the coal on its way from the moun- 
tain side to the works; and secondly, the kindly feeling which 
existed between the employers and their workmen; and thirdly, 
from the free and easy mode of conducting business in the old 
times, and from tie feeling perhaps that it was ungenerous ‘to 
muzzle the ox that treadeth out the corn.’” 

Sir John Guest was, I believe, the first master who broke through 
the old custom. It became necessary to sink pits at a considerable 
distance from the works. The coal had to be brought along rail- 
ways on the mountain top and lowered over inclines, and it would 
have been evidently unfair to have weighed it at the works, and 
weighing-machines were put up at the mouths of the pits. The 


coal then became the property of the master as soon as it reached | 
the surface, and to have permitted the colliers to carry away what | 
they liked would have led to abuses of all kinds, so that a com- | 


promise was made with the colliers. Instead of letting them take 
the coal as of old from the trams as soon as they reached light, 
Sir John set up coal-yards, and regularly delivered coals at the 
workmen’s houses, paying them in the first place for cutting, apd so 
on. The colliers were charged a price which is equivalent to 4s, 8d. 
per statute ton for house coals Rivond in carts at the doors of 
their cottages, whilst other workmen were charged what is equiva- 
lent to 6s. 3d. per statute ton for coal delivered in the same way. 
So that, in fact, the collier retained the money value of his old 
privilege, and this custom prevails now. That is, every collier 
employed in these works who is a householder, gets his coal delivered 
at his door at 4s. 8d. per ton, and other workmen at tis. 3d 

When the compromise was made, it was arranged that every 
workman who owned a house should have a ‘‘ draft,” as it was 
called, that is, 360 1b. of coals per week. Since coal has increased 
in value this has been modified, and we now allow 360 1b. for the 
winter months, and 240]b. for the summer months per week, at 
the prices per ton named above. We deliver the ol about every 
five weeks in cart loads, keeping of course an accurate account 
against every workman who receives it. The value of the coal is 
stopped from the workman's wages at the ‘‘ pay.” We look upon 
the coal given at far less than it cost to the workman, as a privilege ; 
a privilege which is of great value to them and a terrible tax to 
the master. My own opinion is, and I believe it is the opinion of 
every master in this district, that the whole system is wrong ; it 
leads to cheating, and until lately had a most demoralising effect 
on the women and children. Dishonest workmen would send 
their wives and children out to steal coal, and they would sell 
thcir allowance to tradesmen and others, at of course a handsome 
profit to themselves, but still on better conditions than the trades- 
men could buy in the open market. By the rules of the works the 
men have no right to sell their coal, and the point has even been 
argued before the magistrates; but it is tolerably clear that as soon 
as the coal is delivered to the workman it becomes his own property, 
and he has a legal right to do what he likes with it. Coal stealing 
until recently was so much the custom that the masters them- 
selves came to look upon it leniently, and instead of prosecuting 
offenders, there was a system of fining them from 2s, 6d. to 10s, 
according to the gravity of the offence, and these fines were stopped 
out of the wages of the workmen. The system was of course 
based on a wrong principle, but the masters were very reluctant 
to take their people before a magistrate and have them im- 
—* and so they persevered in the plan of fining, until a case 

aving been taken at the Swansea Assizes, the judge rebuked the 
company’s managers, and threatened that if such a case came before 
him again, he would have proceedings taken against them for 
condoning a felony. This alarmed the masters, and they at once 
acted upona new rule, and we now send every offender—that is, every 
coal stealer—before the stipendiary magistrate, and they are, if the 
case is proved, one and all sent togaol. This has had an excellent 
effect, and when all is going smooth at the works there is little or 
no coal stealing; but the workmen have still the power to sell and 
— a profit out of their coal if they choose to go short them- 
selves. 

The feeling among the leading men of this district is that we 
must very shortly do away with the whole system. My opinion is 
that the sooner this is done the better. Depéts slould be esta- 
blished in convenient situations where coal would be sold at market 
price to the men, and they would thus buy their coal as they buy 
their food, on business principles, It is needless to point out that 











the present system is unfair in many ways, and markedly so in the 
following: No workman has the privilege of having house 
unless he is the head of a family and keeps a house. A man living 
in lodgings has no right to the privilege, although he may be a better 
man in every respect than the married man with whom he lodges. 
Some masters argue that the system may be maintained provided 
the price of house coal went up and down with wages, instead of 
remaining fixed at the minimum established when the cost of coal 
at the pit’s mouth was less than half what it is now; but my 
opinion is that the whole thing should be swept away, and the 
sooner the better. This opinion I consider very valuable, coming 
from such an authority as Mr. Menelaus. In some of the anthracite 
collieries, Swansea way, no allowance whatever is made. 

The origin of the custom in West Scotland is attributed by Messrs. 
R. Addie and Sons to circumstances similar to those in other 
districts, viz., to the men being allowed in the early days of 
mining to carry home with them each evening as much coal as they 
required, and in cases where the coal was worked “open cast” 
they were occasionally allowed to work as much as they wanted. 
As mining operations extended, here as in other places, these privi- 
leges became liable to abuse, and they were therefore gradually 
systematised into the arrangements at present in force. The firm 
above mentioned allow their colliers about 16 cwt. per month, for 
which they pay a little more than the cost price. It they require 
more than this quantity they have to pay the full market price for 
it. These gentlemen state that the collier has no established right 
either to free coal, or even to coal at the reduced prices. 

Messrs. Wm. Baird and Co., of the celebrated Gartsherrie Iron- 
works, say that their custom has been, for the last forty years, to 
charge each collier for his fire coal the price he is paid for hewing 
and drawing the coal, with 6d. per cart of 12 cwt. added for cart- 
age ; that is, if a man be paid for hewing and drawing 2s. per cent. 

r per ton—equal three Feces weighing about 20 cwt. of great 
and small coal—he is charged 2s. 6d. per cent. of 12 ewt. of round 
coal delivered at his door. One or more carts per month are 
allowed, according to family requirements. This firm have no 
engagements with their colliers to supply fuel beyond a fourteen 
days’ contract. At some of their new places they charge 6s. 8d. 
per ton of coal delivered. In the East of Scotland, I learn from 
Mr. Alex. Gordon, the Duke of Buccleuch’s agent, the colliers are 
charged, at the present time, 7s. 6d. per ton at the pit, which is a 
little below the selling price ; one ton being allowed per month 
upon these terms in winter, and every six weeks in summer, to 
each householder. This gentleman does not consider the collier 
has any established right to fire coal ; indeed, he thinks the master 
has a perfect right to increase or reduce the price, as he sees fit. 
He maintains his right of selecting the carter, and the collier pays 
for carting, in addition to the above price, the current rate of the 
district. 

To briefly condense the information I have laid before you, I 
think it is very clear that in the early days of mining a pretty 
general custom prevailed throughout the kingdom of allowing 
colliers their house coal, though in some districts, such as in the 
Midland Counties, they were paid for hewing or cutting it, whilst 
in others, such as in Scotland and Wales, they were not paid. In 
these times the science of mining was not far developed, the coal 
was gotin the readiest and most easy fashion, and the demand 
being, comparatively speaking, small, the employers were generously 
disposed towards the workmen, and let them take, within reason, 
as much coal as they liked, and when they liked. Abuses gradually 
led up toa system of allowing the collier to have only a stated 
quantity periodically, and where he had been paid for cutting his 
own coal, he gets it now entirely free, as before, but where he was 
not paid for hewing, he is now charged something like an equivalent 
to the sum paid him. The custom varies materially, but I think 
it has been shown that generally the collier has an established 
right either to his coal entirely free or at a much reduced rate. 
The system, as it at present exists, is much abused. The colliers 
often sell their coal, to pander to the taste fordrink, and they cannot 
be prevented from so doing, for they have a perfect right, as Mr. 
Menelaus has shown, and the consequence is that their families 
must either go short or are encouraged to steal. The system is 
objectionable, so much so that many leading firms, as you have seen, 
wish it swept away. It leads to trouble for both masters and men ; 
for at times, when they may only be working small coal and slack, 
good lumps must be found for the workmen. The latter, again, 
in their turn, are subject to inconvenience by not having the 
coal at the proper periods. In many instances there is a degree of 
unfairness, as lodgers or single men, although they may be doing 
the same work as householders, and be far more deserving, cannot 
have the coal. I think it is evident that, as the coal is looked 
upon as part of the wages, it is paying in kind, and not in coin, and, 
therefore, illegal. 

In conclusion, there is no doubt that as long as common law is 
dependent upon a system or custom that varies so materially not 
pe in different districts, but often in two collieries standing side 
by side, we shall have difficulties ever multiplying. I would 
therefore suggest that we pass a resolution something to this effect. 
That as the system or custom of allowing colliers house coal is so 
varied and complicated, is attended with such objections and 
abuses, and is probably illegal, it should be by a joint and 
combined action abolished, the colliers, where entitled, to receive a 
just and adequate compensation, such compensation to be based upon 
the prevailing custom, and to be awarded by some eminent and 
independent umpire or arbitrator. 

After the lie of the paper Mr. Parton said they were much 
indebted to Mr. Alexander Smith for the exceedingly clear manner 
in which he had arranged the valuable scraps of information he 
must have been at a vast amount of trouble to have gathered. He 
also considered the summing up very creditable, and the conclusions 
drawn were justand impartial, and quite worthy of their closest atten- 
tion. Care would have to be taken in dealing with the matter, and it 
must be so put to the colliers as to convince them that no advantage 
was wished to be taken. He should like them to have full value 
for what they gave up, but it must be remembered that the colliers 
were at that moment having 9s much allowance coal per twenty-four 
turns of eight hours as when they worked twenty-four turns of 
eleven hours. He proposed a vote of thanks to the secretary for 
the trouble he had taken. 

Mr. Fletcher endorsed all Mr. Parton had said, and seconded the 
motion. 

Mr. J, Dunn, in supporting, said the subject was a difficult one 
to deal with. Unless the matter was put very delicately the 
colliers would at once take offence. It must be shown to them 
that no advantage was sought from them. So far as he was 
concerned, it was a most troublesome and unpleasant matter. 

Mr. Fletcher and Mr. Tomson also spoke of the necessity of a 
better system, and a thorough explanation to the collier of the real 
reasons which prompted the desire fora change. The latter spoke 
about the colliers working two-thirds time with the same coal 
against full time—eleven hours—a short time ago. The matte: 
after discussion might be referred to the Coalmasters’ Association. 

The vote was put and carried by acclamation, and Mr. Smith 
returned thanks. 

Mr. Parton moved the adjournment of the discussion, that they 
might have time to fully consider so important a subject. 

Mr. Brettell proposed that the paper be at once printed and dis- 
tributed amongst the members, the other mining institutes, and 
associations interested in the question. 

The whole of the resolutions were unanimously carried. 

Mr. Hughes said that since the adverse decision at Burton the 
men intended discussing the subject. 

Mr. Tomson suggested the masters should see the delegates. 











SounpD-producing appliances for the use of the Arctic Expedition 
are being tried at Woolwich by the Fog-Signal Committee. 
They resemble fog-signals in their character, being guns of 
various descriptions especially adapted for the purpose required. 
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Grants and Dates of Provisional Protection for Six Months. 


1485. Improvements in mattresses or apparatus for PRESERVING Lire and 
Property Arvoat, parts of which apparatus are also applicable to navi- 
gation and other aquatic purposes, Albert William Pike, Kennington- 
lane, Surrey.—22ad April, 1875. 

815. Improvements in Srootinc Macuines, John Willey West, Boston, 
Suffolk, Massachusetts, U.8.—6th March, 1875. 

1074. Imprevements in MANGLEs and CLoTHES-WRINGERS, George Wash- 
ington Bacon, Strand, London.—24th March, 1875. 

1392. Improvements in Larnes, George Ellis Illingworth, Leeds, York- 
shire.— 16th April, 1875, 

1407. Certain improvement in Fasrentnos for SoLiTarResS and SLEEVE 
Links, which improvements are also applicable for connecting dog- 
collars, satchels, and for other purposes, Joseph George Rollason and 
John Wood, Birmingham. 

1409. Improved machinery for CLEANING and PuRIFYING FLouR leaving 
holting-houses, Jules Aubin, Boulevard de Strasbourg, Paris.—17th 
April, 1875. 

1444. Certain improvements in the arrangement of the Ivreriors of 
TRADING or PASSENGER Suips, in the construction of show cases or 
stands to be adapted thereto, and in the means of raising and lowering 
the same, Robert Collins, Barnsbury-road, Middlesex, David Longsdon, 
Stunstead-lane, Forest Hill, Kent, and James William Murray, Water- 
lane, London. ‘ 

451. Improvements in the TreEatmENr and Preparation of Cerrarin 
CuEMIcaL Compounps for the purpose of rendering their carriage, sale, 
use, and application more convenient and economical, Thaddeus Hyatt, 
(iloucester-gardens, Hyde Park, London. : 

1454. Improvements in machinery for Wasuinac Berries and similar 
vessels, Allan Macdonnell, Newry, Ireland.—21st April, 1875. 

1466. A new or improved compound or substance to be used for Pre- 
SERVING IRON and Woopen Sutps, and which may also be employed for 
rendering wooden partitions and beams in buildings less inflammable, 
Peter Denniston, Glasgow, Lanarkshire, N.B. 

1438. Improvements in Tupe Wetts, Peter Jensen, Chancery-lane, 
London.—A communication from Paul Schénlau, Lage, Lippe-Detmold, 
Germany. 

146”. Improved apparatus and arrangements for SHarina Bott or 
Screw Heaps and Nuts from less than one-quarter of an inch to more 
than one inch and a-half in diameter, Henry Conradi, Lower James- 
street, Golden-square, London.—A communication from Albin Otto 
Sack, Cassel, Germany. 

1470. Improvements in Brakes for Raitways, Jean Olivier, Boulevard 
Saint-Denis, Paris, France. 

1472. Improvements in Breecu-1oapiInc Fire-arms, Edward Thomas 
Hughes, Chancery-lane, London.—A communication from Eli Whitney, 
New Haven, Connecticut, U.S. . 

1474. An improved Compinep Pirr Cask, Townacco Stopper, and Pire 
Brusu, Benjamin Wade, Leeds, Yorkshire. 

1476. Improvements in Sckews and Screw-pRIVERs, John Garrett Tongue, 
Southampton-buildings, Chancery-lane, London.—A communication 
from Allan Cummings, New York, U.S. 

1478. Improvements in life-buoys, boats, pontoons, or floating apparatus 
suitable for being employed for Rescuine Persons in Case of Surp- 
WRECK or DisasTER AT SEA, applicable to various other like useful pur- 
poses, or for transport use across land, river, and sea, Joseph Ray 
Hodgson, Limehouse, Middlesex, and Thomas Whittle Sweet, Exmouth, 
Devonshire. 

480. Improvements in Neble’s and other Comping Macuines, Thomas 
Whitehead, Holbeck, Leeds, Yorkshire, and Isaac Best, Little Horton, 
Bradford, Yorkshire. 

1482. laprovements applicable to BLast Furnaces for Svmectina IRON 
und other ore, Henry Edward Newton, Chancery-lane, London.— A com- 
munication from William Alexander Stephens, Succasunna Plains, New 
Jersey, and William Moller, New York, U.S. 

454. linprovements in the manufacture of Manure and in the apparatus 
employed therein, John Henry Johnson, Lincoln’s-inn-fields, London. 

\ communication from Henri Olivier Prosper Lissagaray, Pantin, 
France.—-22ad April, 1875. 

list, A new or improved apparatus for the PREVENTION of the SLipprna 
of Horses in Frosty Wearser or on slippery pavements, Charles 
Myring, Brace-strect, Walsall, Staffordshire. s 

1487. An improved KLEcTRO-MAGN * Motor, Robert Henelade Courte- 
nay, Meyrick-road, Clapham Junction, Surrey. 

148s. Improvements in the manufacture of Currains, Thomas Miller and 
Ninian Jamieson, Darwell, Ayrshire, N.B. 

1480. Improvements in the manufacture of GLucosE or Grape SUGAR from 
rice or other grain, Edwin Edgerton Pearse, Oberstein-road, New 
Wandsworth, Surrey. 

140, Improved ConvEYANCE or CARRIAGE, specially applicable for funeral 
purposes, Christopher Williamson, Leighton Neat Bedfordshire. 

1401. Improvements in Dousie-actinc Pumps and Pumpina Exaines for 
feeding steam boilers and other purposes, Christopher Willis and Wil- 
liam Pearson, Bradford, Yorkshire. 

1402. Improved apparatus for Drawine Oi and other Liqurps from 
Vessets containing the same, William Fountain Woods, Markham- 
square, Chelsea, London. E 

1495. Improvements in RAILWAY SIGNALLING and in apparatus therefor, 
Frank George Wynne, Westminster-chambers, Victoria-street, West- 
minster. 

1404. A newor improved apparatus for Raisinc Water and other Liquips, 
Robert Budge, Harley-street, London.—A communication from Francis 
Miralles, Chili, South America. 

1495, Improvements in Heatixe and Conpensine Liqurps, and ia appara- 
tus therefor, Robert Budge, Harley-street London.—A communication 
from Francis Miralles, Chili, South America. 

1496, A new machine for BixpinG and BorpERING Bonnets, HAT-SHAPES, 
and other similar purposes, Leopold Hirschfeld, Spencer-street, Goswell- 
road, London. 

1497. Improvements in apparatus to be used for Desianinc or SerTina 
Out the Stipe Vaives of Steam Exatnes, and for indicating the working 
of such valves, William Cooper, North Shields, Northumberland. 

1498. Improvements in Wrarrers employed in the manufacture of seed 
or vileake, Cyrus Eskrett, Hull, Yorkshire. 

140%. Improvements in Ventitating the Som, and Waste-waTer Pires 
wud Drains of Houses, and in the construction and fitting of water 
traps or apparatus for the said purpose, William Paton Buchan, Glas- 
wow, Lanarkshire, N.B. 

1000. Improvements in and connected with Sewina Macuines, William 
Reid, Glasgow, Lanarkshire, N.B. , 

101. Improvements in RenpeRina TALLow, William Cook and Samuel 
Hall, East London Soap Works, Bow, London. 

1502. Improvements in the manufacture of Perroratep Biocks of 
CuLoripe of Soptum or Cuioripe of Potassium for use in the manufac- 
ture of sulphate of soda and sulphate of potash, John Brock, Widnes 
Lancashire. ‘ 

1503. Improvements in the manufacture of ExTenpInG TRELLIS-worRK, 
— - apparatus therefor, Christopher Causley, Stoke Newington, 

zondon, 

1504. Improvements in Srvups for collars, wristbands, belts, and other 
articles of wearing apparel, such improved studs being also applicable 
to other purposes, Henry Levinge Page, Soho, London. 

1506. Improvements in Sik and other Traps, John Middleton, Leeds, 
Yorkshire.— 28rd April, 1875. 

1508. An improved method of applying composition to handles for Form- 
ING SKIN Raspes for the Hanns, Samuel Henry Musgrave, Middleton- 
road, Camden-road, Islington, London. 

150%. Improvements in tools or apparatus for PLANING or SHAPING STONE 
ind similar substances, Robert Young and Thomas Thomson, Glasgow 
Lanarkshire, N.B ; 

1510, Improvements in Opraisinc and Apptyinc Morive-rower, and in 
the machinery or apparatus employed therein, David Maitland Yeo- 
mans, Cornhill, London. 

1512. Improverfients in PappLe ProreLLers, James Jones Aston, Pem 
broke-gardens, Kensington, London. 

151%. Improvements in Locomotives and Carrtaces to be drawn thereby. 

wnd in the mode of increasing the adhesion to the ways of the whee 8 

ef such locomotives when used for drawing other vehicles, parts of 

which improvements are applicable also to other purposes, James 

Compton Merryweather and Henry Merryweather, Long-acre, London 

and Christopher John Wallace Jakeman, South Hackney, London. ; 

15. Improvements in Compinep KNurnes and CentrirudaL Pumps, John 

kmmett Lawrence and Edmund Vernon Porter, Parliament-street 

Westminster. . 

1516. Improvements in apparatus for WARMING and VENTILATING, William 
James Spurrier, Birmingham. 

1517. Improvements in or additions to Seas for Cains, bars for chains 
lockets, and charms, which improvements or additions may be applied 
to watch keys, George William Dawson, Birmingham.— 24th April, 
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1875. 
ie. ng improved AnimaL Trap, Arthur Hervey Byng, Southsea, 


an 

1521. An improved Desk Taste for the use of bedridden persons, Wilhelm 
Walcker, Rue Rochechouars, Paris, nce, 

1523. Improvements in machinery for Wixpina Sewina Trreap, John 
Pinkerton Kerr, Paisley, Renfrewshire, N.B. 

1525. A new or improved apparatus for Carcuina or CoLLEcTING Fires 
Wasrs, Bers, or other insects, Henry Fellinger, Westbourne Park 


. 
> 





London.—A communication from Tommaso Costa and Angelo Rinaldini, 


Rome, Italy. 

1527. An improved apparatus for Lockrne or Fastentnc, Hector Auguste 
Dufrené, South-street, Finsbury, London.—A communication from 
Emile Bazelaire, Rue Larrey, Paris, France. 

1529. Improvements in Furnace Grates, and in the modes of and ap- 
paratus for actuating the same, so as to stir the fire and in some cases 
make the furnace self-cleaning, Thomas Henderson, Harland-road, 
Birkenhead, Cheshire. 

1531. Improvements in machinery for Ratstnc and Forctnc WATER or 
Arrand for dredgiug mud, sand, and deposits in general from river 
beds, docks, and harbours, John Wyman Woodford and Ethelbert 
George Woodford, Stormont-terrace, Lavender Hill, Middlesex.—26th 
April, 1875. 

1533. An improved method or process of treating jute, gunny, manilla, 
and other fibrous materials, for the manufacture of Wurre Paper and 
for other like purposes, William Robert Lake, Southampton-buildings, 
London. —A communication from George W. Dubuisson, Toin’s River, 
New Jersey, U.S. 

1535. Improvements in MinitaRy Sapp.Les and Numnaus, Henry George 
Louis Crichton, Crom Castle, Newton Butler, Fermanagh, Ireland. 

1539. Improvements in STEAM GENERATORS, and in the formation of the 
internal flues of the same, George Plant, Miles Platting, Manchester. 

1543. Improvements in CastinG INcors, and improved apparatus in con- 
nection therewith, Facundo Joaquin Ramon Carulla, Atlas Steel and 
Ironworks, Sheffield, Yorkshire. 

1547. Improvements in the manufacture of WATER-PROOF PackING PAPER 
and CLoTHs or Fasrics, James Weston Clayton, Hampton, Middlesex. 

154. Improvements in the manufacture of WaTER-PROoF and A1iR-PRooFr 
Fasrics, John Young, Silvertown, Essex.—27th April, 1875, 

1551. Improvements in the constiuction and working of GLAss-MELTING 
Furnaces, Charles William Siemens, Queen Anne's-gate, Westminster. 

1555. Au improved apparatus for CLiprinG and SHEARING horses, sheep, 
and all other animals, with one or with both hands, and by mechanical 
power, Richard Henry Simons and Alfred Martin, Bentham-road, South 
Hackney, London 

547. Improvements in Skates, Joseph Banks Hilliard and Johu Watson, 
lasgow, Lanarkshire, N.B. 
559, Improvements in CARRIAGES, TRICYCLES, or other vehicles propelled 
by treadle and manual motion, Louis Gustave Bodel, Jacques Massey, 
and William Webster, Boulevard de Strasbourg, Paris, France. 

1561 Improvements in Drittinc Macuines, James Nelson, Sunderland, 
Durham. 

1563. Lmprovements in apparatus for CuLtivatina or TILLING 
David Greig, Steam Plough Works, Leeds, Yorkshire. 

1565. A new SeLr-actine Bout or Catcu, William John Hinde, Euston- 
road, London.—28th April, 1875. 
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Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

1577. Improvements in the Mariner's Compass, David Baker, Boston, 
Massachusetts, U.8S.—29% April, 1875. 

1502. A device (to be applied toa conduit or pipe) for HoLpinc a Concen- 
TRATED FervTILiser or other SoLuBLE Compounp in a SoLip or SeMI- 
Soiip Form, William Fiske Wheeler, Dorchester, Massachusetts, U.S8.— 
30th April, 1875. 

1615, An improved process and machinery for Makine the Heaps of Cuars 
Swives, Alexander Melville Clark, Chancery-lane, London.— A com- 
munication from William Edge, Newark, Essex, New Jersey, U.S.— 
lst May, 1875. 

1633. Improvements in Ramway Brakes, Edwin Powley Alexander, 
Southampton-buildings, London.—A communication from Abel Barker, 
Wyoming, Pennsylvania, U.S.—%rd May, 1875. 

1636. Improvements in the construction of Sream BorLers, Cornelius 
Hessel, Great St. Helen's, London —A communication from Josepii 
Pregardan, Deutz, Cologne, Germany.- 3rd May, 1875. 

1630. An improvement in Locking Screw Nuts, Alexander Melville 
Clarke, Chancery-lane, London.—A communication from Finis Langdon 
Bates, Carrollton, Carroll, Mississippi, U.S.—ird Mav, 1875. 

1640. An improved Cork-screw, George Haseltine, Southampton-build- 
ings, London. — A communication from William Rockwell Clough, 
Newark, New Jersey, U.S.—3rd May, 1875. 

1642. linprovements in Lamps, George Henry Lomax, Massachusetts, 

3.— 3rd May, 1875. 
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Patents on which the Stamp Duty of £50 has been Paid’ 


15.2. COMPRESSION or CONSOLIDATION Of BLocks of Fue, &c., Felix John 
Hamel, Avenue-road, Regent's Park, London.—7th May, 1872. 

1344. Bowters for GENERATING STEAM and EconomistnGc Fue., William 
Rundell Hodge and Richard Retallack Hodge, Union Ironworks, Mill- 
wall, All Saints, Poplar, London.—8rd May, 1872. 

1360, Curtina Woop, William Ellis, South Lambeth, Surrey.—4(/ May, 

1872. 
1812. Cur Nats, John Hutchings Garey, Birmingham, —15(h June, 1872. 
1419. Vessets and Boats, John Collis Browne, The Cedars, Hampton 
Wick, Middlesex.—-0t/ May, 1872. 
423. CoKkr Ovens, &c., Peter Jensen, Chancery-lane, London.—10th May, 
: ! 











Ole 

1457, ESTABLISHING a COMMUNICATION With Water or Gas Marys, William 
Morris, Kent Waterworks, Deptford, Kent.—14th May, 1872. 

1749. Lupricators for Carrniace AXLEs, &c., Alexander Melville Clark, 
Chancery-lane, London.—10th June, 1872 

1376. TREATING CompouND Supstances by the AGency of Evectricrry, &c. 
Desmond Gerald Fitzgerald, Loughborough-road, North Brixton, Surrey, 
and Bernard Charles Molloy, Elm-court, Temple, London.— 6th May, 
1872. : 

1404. ENEMAS or INvECTION APPARATUS, James Arnold, West Smithfield, 
London.--sth Muy, 1872. 

1416. Stncerne or Finine Corton, &c., Samuel Crabtree, Thomas Crabtree 
and James Crabtree, Manchester.—9th May, 1872. : 

1504. Fotpinc Cuatrs or Seats, Henry Townley Sugden, Buckingham- 
street, Adelphi, London.—17th May, 1872. 
1371. Spring Sarety Vatves, Thomas Turton, Liverpool.—6ih May, 
1872. ; 
1379. Sanp, Emery, and Giass Papers and CLotis, Richard John Kd- 
wards, Shoreditch, London.—tith May, 1872. 

1399. FactitatTinG the AppLication of LABELS to Bonnrns, &c., Edward 
Brook, Meltham Mills, Huddersfield, Yorkshire. —7th May, 1872. 

1405. Provens, &c., James Howard and Edward Tenney Bousfield, Bed- 
ford.—8th May, 1872. 

1409. Treatment of Ores, &c., Join Henry Johnson, Lincoln’s-inn-fields, 
London.—8th May, 1872. 

1525. CarsonaTes and Bri-carBoNATES of Sopa, 
Brussels, Belgium.—18th May, 1872. 

1408. EveLvettinc Macuines, Hugh Henry Mawhinney, Massachusetts, 
U.S. - 8th May, 1872 

1460. Furnaces, Edward Henry Cradock Monckton, Fineshade, Wans- 
ford.—14th May, 1872. 

1608. TREATING REFRACTORY Ores of Sitver, Jasper Henry Selwyn, 
Gloucester-crescent, Hyde Park, London.—27th Muay, 1872. 

1401. Packtne for Steam and other Motive-PowER Enoines, William Ley 
and John Pinker, Liverpool.—s8th May, 1872. 

1420. Gas, &c., Kenneth Henry Cornish, Market-street, Mayfair, London. 
—10th May, 1872. 

1437. SaccnaRINE Juices and Syrurs, Jean Vincent Prosper Lagrange, 
Boulevard de Strasbourg, Paris.—11th May, 1872. 
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Ernest Solvay, 





Patents on which the Stamp Duty of £100 has been Paid. 


1552. Lanvine, Loapine, and Conveyine Timper in Timber-yarps, &c., 
— Bagster Boulton, King William-street, London.—13th May, 
868, 

1466, SREW-GILL Boxes, John Clough, Grove Mill, Keighley, Yorkshire.— 
bth May, 1868. 

1478. Prerarinac Potators for Preservation, Frederick John King, 
Leadenhall-street, London.-—5th May, 1868. 

1493. Lamps and Lanterns, &c., William Harvey, Glasgow, Lanarkshire, 
N.B.—6th May, 1868. 

1613. Force and other Bettows, William Allday, Birmingham.—16th 
May, 1868. 

1511. Forming Tunnecs and GALLeries in Rocks, Herbert Newton Pen- 
rice, Wilton House, Norwich.--s8th May. 1868. 

1529. Se.ecting Warp TurReAps, &c., John Howard Worthington Biggs, 
Manchester.—9th May, 1868. 

1637. Sovrrarres and Fastentnes for Gioves, &c., Duncan Anderson 
Cooper, Worcester.—-19th May, 1868. 


Notices of Intention to Proceed with Patents, 


4262. Fitters, Edward Perrett, Abingdon-street, Westminster. — 10th 
December, 1874. 

4453, Evecrric Batrery, Henri Adrien Bonneville, Piccadilly, London. 
— ication from phile Chutaux. 

4464. OprainineG and AppLyina ELEcTRICITY as a MoTive-PowEeR, Henri 
Adrien Bonneville, Piccadilly, London.- A communication from Theo- 
phile Chutaux.—28th December, 1874. 

4472, SupMarRine Torpepors, George Wightwick Rendel, Elswick Works, 
Newcastle-upon-Tyne.— 30th December, 1874. 

4482. and SxHoes, Robert Dick, Glasgow. 

4484. Compination of HexicaL Sprinos, Henry 
Phillips, Birmingham. 





Holland and George 











4485. Inkinc or Buinp Srampine, Datina, or Inpressinc Parers, &., 


Thomas James Smith, Flect-street, London.—A communication from 
William Abercrombie. 

4487. ARRANGEMENT of Force 
Langney-road, Eastbourne. —‘lst December, 1874. ’ : ; 

1. CaLL-BELL, &c., James Glazebrook Stormont, Constitution-hill, Bir- 
mingham. P 

8. Door Botts, &c., Matthew Tildesley, Tettenhall Wood, Wolver- 
hampton. 

12. Lesaniwe Crcars, &c., Joseph John Perry, Red Lion-square, London, 
and Ralph Augustine Jones, Brill. —lst January, 1875. 

23, Latcues or Fastentncs for Doors, &c., John Browning, Strand, 
London, —2rnd January, 1875. 

32. Looms for WeavinG, Christopher Catlow and Thomas Richmond, 
Burnley. ; " 
39. FaciLitatinc the Proper Combustion of Furr, James Wavish, Eas 

India-road, London. 

40. Sprnnino Fiax, &c., William Kennedy and George Acheson, Belfast. 
42. Drawers, William Robert Lake, Southampton-buildings, London.— 
A communication from John Joseph Fitzpatrick.—4th January, 1875. 

44. Firne-Grates for Economisine Fuet, Josiah Green, Redditch. 

46. Merer or APPARATUS for Mrasurine Water, &c., Alexis Bonnefond, 
Boulevard de Strasbourg, Paris. 

49. Matrresses and PrtLows for Use on Suippoarp, &c., Alexander Mel- 
ville Clark, Chancery-lane, London.—A communication from J. Franklin 
Peck. 

50. Measurine the FLow of Water in Pires, George Frederick Deacon, 
Liverpool. —5th January, 1875. 

58. THERMO-ELECTRIC APPARATUS, Charlton James Wollaston, Park-place, 

Marylebone, London. —tth January, 1875. 
2. Ramway Carriaces, Edgar Bluck, Old Cavendish-street, London. 
8. Dovnuinc, Twistinc, and Wiyprxe SiLk, &c., David Lewenstein, 
Nottingham, and Samuel Ward, North-street, Sneinton.—sth January, 
1875. 

90. CLosiInc and OpenInG SHUTTERS and Wixpows, William 
Brown, Southampton-buildings, London.-- A communication 
Henri Colaert.—9th Janvary, 1875. 

108. Morive-rowER Enaives and in Pumps, Andrew Higginson, Liverpool 

—l2th January, 1875. 

130. AXLE-BoxeEs, &c., Thomas North, Hitchin.—A communication from 
Owen Tomlinson. 

136. PrReveENTING the Formation and Exp.iosion of Gas, &c., George 
Raphaél Francis Sinibaldi, Lewisham High-road, New Cross.—Partly «a 
communication from Pierre Sinitaldi.—13th January, 1875. 

146. Looms for Weavine, William Morgan-Brown, Southampton-build - 
ings, London. -A communication from George Crompton. — 14t h 
January, 1875 

162. TurasHinc Macuiyes, James Marshall, Gainsborough. —15th January, 


Pumps, &c., Thomas Seaville Truss, 








Morgun- 
from 





1875. 

175. Gas or Hor-arr Esatves, &c., Pedro Vera, Kensington Garden- 
square, Bayswater, London. 

176. Suors for Horses, &c., David Longsdon, Queen-street-place, London, 
and Percy Toppin, Cloak-lane, London. 

180. Rarts for PassENGER Suirs, Edmund Thompson, Sutton.—1l6th 
Januory, 1875. 

199. Roxie Bars for Nut BLanks, Alexander Melville Clark, Chancery- 

lane, London.—A communication from George Johuson.—idth January, 

1 








321. Taprina ScREW TureEAvs, Robert Taylor, Oldham.—2sth Junvary, 
1875. 

513. Prietixa Macutnes, Charles Clinker, Yeovil.—11th February, 1875. 

528. Musica. Boxes, &c., Louis Weill and Henry Harburg, Hatton- 
garden, London.—A communication from Louis Auguste Grosclaude.— 
12th February, 1875 : 

591. PrintinG Presses, Dominique Antoine Casalonga, Rue des Halles, 

Paris.—A communication from Jean Baptiste Janiot.—18th February, 

1875. 

635. Puotocrapuic Processes, William Tilley, Stafford.—20th February, 
1875. 






875. 

845. Spootinc Macutves. John Willey West, Boston, Suffolk, Massa- 
chusetts, U 6th March, 1875. 

001. BAKE Ovens, Peter Jensen, Chancery-lane, London. 

cation from Philipp Dtthrkop.—11th March, 1875. e 

940, CoNDENSER Dorrers of Carpinc Enoines, Edward Priest and Allan 
Priest, Huddersfield, and James Law, Cleckheaton.-—13th March, 
1875. 

1001. Pristine Macnives, John Thomson King, Liverpool.—A communi- 
cation from David Hunter Brandon.—18th March, 1875. 

1172. Gas-rorcH or FiReE-LIGHTER, James Ballantine Hogg, Edinburgh, 
N.B.—1st April, 1 

1822. FELTED ARTICLES, 





A communi- 











;, &c., Charles Henry James and Alfred James 
Hamilton, Old Change, London.—A communication from Albert Keller. 
2th April, 1875. : : 
Gass, Peter Jensen, Chancery-lane, London.--A communication 
from Richard Meusel.-—13th April, 1875. - 

1350. Task Forxaces, William Wilson Macvay, Glass Works, Castleford. 
1354. Pen and Pencit Cases, &c., Francis Cook, Birmingham.-—14th April, 











oe 

137 Tubes of Paper, &c., Tom Lund, John Gregg, and William Henry 
Marks, Bingley.—15th April, 1875. : : 

1402. Rotter Skates, John Alfred Bowles, Ship-street, Brighton. 

1403. Rotter Skates, John Alfred Bowles, Ship-street, Brighton.—17¢h 
April, 1875. ; 
140 TREATING Bioop for AGRICULTURAL and other Purposes, Ignatius 

Steiner, Dublin. ‘ 

1424. AscerTatninc the TEMPERATURE of FLutps Containep in Ptres, 
&c., Samuel Diplock, Regina-road, Tollington Park, London. — 10th 
April, 1875. 

1432. Frxisuinc YARN and Tareaps, Samuel Gibson Rhodes, 
Shillito, and John Ireland Speed, Leeds. . 

1436. Beaters for THrasHinc Macuines, William Gray, Shettield.—20th 
April, 1875. 

1451. TREATMENT and PREPARATION of CERTALN CHEMICAL COMPOUNDS, &c., 
Thaddeus Hyatt, Gloucester-gardens, Hyde Park, London. 

1452. Sueer Suears, David Longden, Sheffield. 

1454. Wasuino Bortves, &c., Allan Macdonnell, Newry. : 

55. Manure, Peter Spence, Newton Heath, Manchester.—2lst April, 














Michuel 








1465. TreatTiInc YARNS, William Cox, Lochee, N.B. : 

1475. Horsesuors, Richard Winder, Farningham, and Henry Pritchett, 
Snaresbrook. 

1476. Screws and Screw-pRivers, John Garrett Tongue, Southampton- 
buildings, London.--A communication from Allan Cummings. —22nd 
April, 1875. = 

1500 Sewine Macurnes, William Reid, Glasgow, N.B. 

1502. Perroratep Biocks of CuLoripE of Soprum or CHLORIDE of Potas- 
sium, &c., John Brock, Widnes. 

1504. Stups for Cotars, &c., Henry Levinge Page, Soho, London.—23rd 
April, 1875. " 
112, PAppLE ProprLiers, James Jones Aston, Pembroke-gardens, Ken- 

sington, London. 

1513. Locomotives and Carriaces, &c., James Compton Merryweather 
and Henry Merryweather, Long-acre, London, and Christopher John 
Wallace Jakeman, South Hackney, London.— 24th April, 1875. 

1543. Castine Ixcors, Facundo Joaquin Ramon Carulla, Atlas Steel and 
Ironworks, Sheffield. 

1547. WATERPROOF PackING Paper, &c., James Weston Clayton, Hamp- 
ton.—27th April, 1875. 

1551. GLass-MELTING Furnaces, Charles William Siemens, Queen Anne’s- 
gate, Westminster.—28th April, 1875. ; 
1577. Mariner's Compass, David Baker, Boston, Massachusetts, U.8.— 

29th April, 1875. 

1592. Hoipinec a CoNCENTRATED FERTILISER, &c., in a SoLtp or SEMI-SOLID 
Form, William Fiske Wheeler, Dorchester, Massachusetts, U.8.—30¢h 
April, 1875. 

1612. Heaps of Cuary Swivets, Alexander Melville Clark, Chancery- 
lane, London.—A communication from William Edge, Newark, Essex, 
New Jersey, U.S, —lst May, 1875. : 

1639. Lockinc Screw Nuts, Alexander Melville Clark, Chancery-lane, 
London.—A communication from Finis Langdon Bates. 

1640. Corkscrew, George Haseltine, Southampton-buildings, London.— 
A communication from William Rockwell Clough.—3rd Moy, 1875. 





All persons having an interest in opposing any one of such applications 
heal leave particulars in writing of their objections to such applications 
at the office of the Commissioners of Patents within twenty-one days of 


its date. 
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_ ABSTRACTS OF SPECIFICATIONS. 


3631. Lirrina, TrLtTING, AND Emptyino Sacks, 4. W. Tooley, Dunstable. 
Dated 21st October, 1874. 

This invention relates to certain improvements upon an invention for 
lifting sacks, for which the inventor applied for letters patent, No. 2212, 
on the 25th June, 1874. The present improvements consist in adapting 
to such or other lifting apparatus mechanical appliances whereby the sack 
may, if required, be tilted over and emptied, 

3632. Dyeinc Tureaps, YARNS, AND Fapric ANILINE BLACK, A. M. Clark, 
Chancery-lane, London.—A communication from W. J. 8. Grawitz, Paris. 
—Dated 21st October, 1874. 

This invention relates to dyeing all kinds of fibres, yarns, threads, or 
fabrics, black or shades approaching thereto, by means of oil of aniline, or 
its salts, and the following reagents, viz., First, soluble chromate or 
bichromate, or soluble chlorate ; and, Secondly, salt of iron or copper at a 
maximum degree of basic oxidation. 

8633. Propvucinc Carson Puotrocrapnus, A. M. Clark, Chancery-lane, 
London.—A communication from C. L. Lambert, Paris.—Dated 21st 
October, 1874. 

This invention relates to the production of carbon photographs with 
salts of chromium, the picture being non-reversed and gelatinised at the 
same operation. 

3634. ForMING SUBTERRANEOUS AND OTHER ConpuITs oR Pipes, W. EB. 
Gedge, Wellington-street, Strand.—A communication from J. B. Granjon, 
Chatonnay, France.—Dated 22nd October, 1874. 

This invention relates to the construction of water and other conduits 
and pipes by the use of a hollow mandril composed of asheet of iron rolled 
into a tube overlapping at the joints, the overlap being riveted or not at 
pleasure. A ewe is cut in the soil, a layer of cement, bitumen, or other 
suitable material placed in its centre, the mandril is laid thereupon, and 
it is surrounded in its entire length with the material of which the con- 
duit or pipe is to be made; another mandril is then inserted in the pipe 
thus tai, and soon. If the longitudinal joint of the mandril has not 
been riveted, its diameter wi!! decrease under the pressure of the sur- 
rounding material, and it may be easily withdrawn from the tube, or the 
joint may be riveted and the mandril be left in the conduit or pipe. 
Moulded pipes may be made by the aid of this system of mandril whether 
for water conduits or other use. 

3636. Dryinc Yarns anD OTHER MATERIALS, S. Knowles, Tottington, 
near Bury, and J. Kay, Bury. —Dated 22nd October, 1874. 

This improved apparatus consists of a chamber with partitions heated 
by steam or otherwise, and of a flue in communication with the said 
chamber, the air is forced or drawn into this chamber by a fan or other 
equivalent, and the fabric or other material to be dried is carried over 
the flues which, is covered with perforated metal or wire gauze or provided 
with slots for the escape of the heated air. 

3637. Screw Steam Baror, St. C. J. Burne, Liverpool.—Dated 22nd 
October, 1874. 

The peculiar form of the barge constructed according to this invention 
consists of a midship section with a flat floor with square corners rising 
up longitudinally ont ending in a square bow and stern above the water, 
the sections throughout being similar in transverse form to that of the 
midship section. Although both the fore and after bodies of the vessel 
rise up in this way, the vertical or side skin plating does not do so; aft it 
will be continued along on each side to about as far aft as the rudder, and 
in depth to about the base line of the vessel; forward this side skin 
plating will be continued along on each side in length and depth as found 
upon trial to be necessary. The vessel is fitted with two pairs of screw 
propellers arranged upon one level, but having a downwards and inward 
thrust. 

3638. Conpensinc Steam asp REFRIGERATING, RK. Low, Dunclee.—Dated 
22nd October, 1874. 

This invention relates to certain new, improved, and useful applications 
of refrigerating apparatus acting by means of ether, liquid ammonia, or 
other suitable volatile liquid. 

3639. Conversion or STARCH AND FecuLa into Gum, P. L. Manbré, 

Valenciennes. — Dated 22nd October, 1874. 

This invention simplifies the process and machinery usually employed 
for the manufacture of gum, compounds of gum and glucose, glucose 
caramel, and roasted malt, by dispensing with the boiling, filtering, and 
evaporating operations, thereby materially reducing the cost of manu- 
facture, and the invention consists in simply moistening the starch or 
fecula with acidulated water by the process and machinery described by 
which the inventor converts it directly either into gum, or into a com- 
pound of gum containing 25, 60, or 70 per cent. of glucose, or into pure 
glucose or caramelised glucose. 

3640. Roiiinc Metats, W. Brown, Smethwick.—Dated 22nd October, 1874. 

According to this invention two pairs of rolls are arranged end to end, 
or in the same or nearly the same line, one pair of rolls having the motions 
necessary for carrying the bloom or bar through them in one direction, 
and the other pair having the motions necessary for carrying the bloom 
or bar through them in the opposite direction, or for giving it a return 
motion. The inner ends of the bottom rolls are supported by a short 
housing, a gap or opening being left between the inner ends of the two 

sairs of rolls, so that the bar or bloom by a lateral motion may be trans- 
erred from one pair to the other pair. The removal and replacement of 
the rolls is also facilitated. The two pairs of rolls are so geared together 
that one pair is made to drive the other pair, the two pairs of rolls having 
the required-motions communicated to them. The whole of the grooves 
in the rolls are working grooves, hence the rolls need only be about half 
the length ef those ordinarily used. A set of three high rolls and a pair 
of rolls may be arranged and driven as described with respect to two 
pairs of rolls. 

3642. Currine ur, AND FoR TRIMMING OIL AND OTHER Cakes, 7. Appleby, 

Kingston-upon-Hull.—Dated 22nd October, 1874. 

This relates to cutting up and trimming the ends of oil cakes by a 
rotary cutter, the cutter being arranged in a special manner and covered 
by a shield, which also acts as a gauge to regulate the sizes. 

3643. Catcu Hooks anp Links For RAILWAY VeHIcLEs, W. Stableford, 

Oldbury.— Dated 22nd October, 1874. 

This relates to several methods of forming and suspending the hooks 
and links of railway couplings, the main feature being the “ eye ” having 
. rubber cushion and a tube to work upon the pin of the buffer draw 

var. 

3646. Macuinery iN wuicn Revo.vine Currers are Emr.oyep, &. 
Squire and J. McComb, Belfast.—Dated 22nd October, 1874. 

The invention consists in a novel arrangement of “ guards" or “‘ covers,” 
by means of which the attendant’s hands when changing the work are 
prevented from coming in contact with the rotary cutter or grooving or 
milling tool. 

3647. Sare Locks, G. 0. Zalbot, Birmingham.—Dated 22nd October, 
1874. 

This invention has for its object the prevention of the destruction of 
safe locks by means of acids, 

83648. Governors AND Sipe VALves, A. Rigg, Fenchurch-street, London.— 
Dated 23rd October, 1874. 

This invention relates partly to improvements on the arrangements of 
governors described in the specification No. 3811, dated 16th December, 
1872. Also to expansion valves, which have the position of their eccen- 
trics variable by constructing the valves in two parts, in order to adjust 
thelap. And toslide valves in certain cases by enlarging the bearing sur- 
face and cutting open channels to separate the enlargement from the 
usual valve area. 

3650. Disinrectinc AND MEDICATED Paper, A. Gutensohn, Burdett-road, 
Bow.—Dated 23rd October, 1874. 

This invention relates to paper rendered disinfecting and medicated by 
a strong solution of hypermanganate of potash and iodide of sodium soap 
in equal proportions. 

3651. Weavina. W. Strange, Glasgow.—Dated 24rd October, 1874. 

In carrying out the invention warp threads are moved laterally over 
two or more splits and the wefts are thrown so as to fix the warps in 
their deviated positions. The res lt is that the warp threads assume in- 
clined directions and combine with the wefts to form triangles and other 
shapes like those of net or lace. 

3652. Preservine Pi.cHarps AND OTHER Fisu, C. B. Fryer, Old Palace- 
yard, Westminster.—Dated 23rd October, 1874. 

This invention relates to a process for preserving the fish in a fresh 
state without oil, vinegar, or other liquid, as follows :—The fish are 
washed, beheaded, gutted, and packed in salt or brine, washed again and 
hung up till dry, when they are packed in tin boxes, which are soldered 
down , and boiled in water or brine. 








8653. Preservine Piccnarps AND oTHER Pusu, C. E. Fryer, Old Palaces 
ya Westminster.— Dated 23rd October, 1874. 

The fish when es ashore are laid on a floor and sprinkled with 

en beheaded, gutted, and washed, and packed in alter- 

in barrels. After remaining for from two to 

washed, laid tails upwards in frames or 


salt. They are thi 
of salt and fish 
they are again 








cradles, and hung in the open air, and when dry plunged in boiling olive 

oil and allowed to drain and cool. When cold, they are placed in tin 

boxes, which are filled with cold fresh olive oil. These boxes are subse- 
quently put in boiling water or brine for from one and a-half to five hours, 
and then taken out and allowed to cool gradually. 

3654. Umpretia Fornitore, W. Ellis and B. Taylor, Birmingham.— 
Dated 23rd October, 1874. 

This invention consists of forming raised or embossed designs upon the 
ferules and caps of umbrellas and such like articles. 

. Potato Diocers, L, A. Aspinwall, Albany, New York.—Dated 
23rd October, 1874. 

Two separate spindles, the front one with eccentrics, the back one with 
discs. A flat narrow blade cuts through middle of ridge under the pota- 
toes. a double cone roller in front with guard plates. 

3656. RecuLator or THE Sreep or Macuines, L. Mégy, J. De Echeverria, 
and F. Bazan, Paris.—Dated 23rd October, 1874. 

The object of this invention is the regulation of the speed of a prime 
mover or moving machine so that it shall not exceed a fixed limit. This 
result is obtained by combining the effect of the centrifugal force developed 
by the rotary motion with the tension of springs so arranged that the 
limits of speed may be varied at pleasure during the motion by a simple 
movement. 

3657. Locks ror Raipway Carriace Doors, F. Jones, Birmingham.— 
Dated 2rd October, 1874. 

This invention consists in swivelling or link jointing the end of the 
lever bolt of the lock to the end of the spring lever, by which the required 
pressure is maintained on the bolt, instead of causing the said pressure 
to be transmitted ay to the bolt, or through an anti-frjction roller on 
the head of the spring lever bearing on the edge of the bolt. By this 
means 4 very strong and durable lock is produced, and the friction on the 
moving parts is reduced to a minimum. 

3659. Mountinc anp Workino Gates, J. H. Aldridge, Southampton.— 
Dated 2rd October, 1874. 

This invention relates to the mounting and working of gates, such as 
railway level crossing gates, and consists in suspending them from the 
extremities of a beam or beams which is or are so mounted on a vertical 
axis as to be capable of oscillation in a horizontal plane. Signals may be 
arranged and worked automatically in connection with the said gates. 
3660. Wootten Fasric, H. A. Bonneville, Paris.—A communication from 

V. Valentin, Roubaiz, France.—Dated 23rd October, 1874. 

The invention consists in mixing a great quantity of silk bits, either 
coloured or not, with the woollen sheet before passing over the carding 
machines, and afterwards in combing and spinning this woollen sheet in 
order to weave the improved fabric. 

36861. Sream Encines anp Pumps, W. D. Hooker and S. G. Browne, 
Kilburn.—Dated 2rd October, 1874. 

The construction of a direct-acting steam engine working on the com- 
pound principle, which will measure its stroke, start at any point in its 
stroke, and waste no steam in any of its functions. Also an apparatus 
for regulating the supply of steam to an engine. Also an improved puinp 
valve actuated by a steam engine, and a novel means of lining the cylinder 
of a pump worked by said engine, which liner can be readily removed and 
replaced. 

3662. Naitino Boxes, W. R. Lake, Southampton-buildings.—A communi- 
cation from J. H. Foster and C. EB. Culver, Chicago.—Dated 23rd October, 
1874. 

The object of this invention is to make a machine, whereby the parts of 
the same box may be nailed together along their opposite ends, sides, or 
edges at the same time. The inventor also improves the construction and 
operation of various parts of the machine, whether the same are employed 
in double or in single machines. 

36638. Evectric Tececrapus, J. Muirhead, jun., Thornton-hill, Wimbledon. 
—Dated 23rd Occober, 1874. 

This provisional specitication describes—First, a marker consisting of a 
short taper capillary tube, dipping into an ink reservoir at its lower end, 
and at its upper marking the paper. This and other capillary markers 
may be used instead of stiles to mark chemically prepared paper, the 
battery current passing the fluid delivered by the tube. Secondly, a 
mechanism for actuating the marker consisting of a needle vibrating 
between semicircular horns of an electro-magnet. Thirdly, another 
mechanism consisting of a figure of 8 coil vibrating between the poles of 
a magnet. Fourthly, arrangements for indicating signals received by 
means of sound, Fifthly, an improved method of constructing condensers 
or accumulators to be used in duplex telegraphy. 


3665. Inon anv Sreet, 7. A. Freeston, G. Ellinor, and J. Harrison, 
Salisbury-street, Strand.—Dated 24th October, 1874. 

This process, which has for its object the purification of iron and steel, 
consists in the use and employment of certain materials or compounds 
thereof, applied in the manner and by the means set forth, or any mere 
modification thereof. This process is founded partly upon the differen- 
tial functional offices (chemical) performed by the hydrogen in the 
basylous part of compounds (chemi~al) to that on the acidulous side—as 
for example, the hydrogen of the hydrates, and partly by such bases, 
with which such available hydrogen is combined, also possessing some 
chemical affinities for all or part of these el ts (sulpt ph rus), 
and thereby forming compounds therewith, but the elements differing 
in condition on the acidulous side of their bases according to the employ- 
ment or non-employment of selected accompaniments, as before and 
herein mentioned, the bases of which will be found specified. These 
objects are effected by the employment of calcium hydrate (Ca 2H), or 
any other hydrate as set forth separately, or in combination with iodine, 
or nitrate of barytes (Ba 2NO,), or with any of the oxynitrogen salts as 
set forth, together with any other compound possessing an available 
oxidising acidulous radical and base. 

3668. Fasrics Mave on THE Levers or Twist Lace MACHINES, R.H. 
Steegmann and BE. B. Steegmann, Nottingham.— Dated 24th October, 1874. 
Patterns are drawn with borders or ornamental edges forming part 
thereof, so that the articles are formed entire without haviag to sew on 
the borders or edges afterwards. 
3670. Forminc Loors or Evetets upon Wire, 2. Chamberlain and T. 
Wagstaff, Manchester.—Dated 24th October, 1874. 

This invention is designed for forming loops or eyelets of any desired 
size and at any required intervals upon wire, which wire, with the loops 
or eyelets so formed, may be used for making wire screens by passing 
plain wires at right angles through the loops, and also for other useful 
and ornamental purposes. 

3679. Sotrrarres, SLEEVF-LINKS, AND OTHER Fasteninas, D. Cutler, 
Birmingham. —Dated 24th October, 1874. 

This invention consists of a fastening for connecting together solitaires 
and like articles composed of two detachable parts. On the front part is 
an angular stem having near its 2 part two cross studs, inclined at 
bottom, and on the back part is a tubular socket in the top of which is an 
opening to receive the stem and its studs. A doubled wire spring having 
parallel vertical arms and rounded ends is fixed in the socket, the round 
ends of the spring arms being situated at opposite angles of the opening 
in the top of the socket. On introducing the stem into the ooahet its 
studs push back the spring arms, which arms by a twisting motion cause 
the said studs to snap under the top of the socket and thereby fasten the 
two parts of the solitaire together. By a reverse twisting motion the 
two parts are disconnected. By means of a chain fastened to the edges 
of the discs of the solitaire the two parts are prevented from being lost or 
separated when disconnected from the central fastening. 


$3682. Rotary Enarnes, @. Haseltine, Southampton-buildings, London.—A 
communication from A. J. Works and P. P. Todd, New York.—Dated 
26th October, 1874. 

The said invention relates to that class of rotary engines in which an 
eccentric hollow abutment is employed in combination with a piston 
extending through the wall of the abutment and rotating therewith. 
The invention consists in attaching the piston rigidly to the shaft of the 
engine so as to operate as a lever to move the shaft, the latter being 
arranged at the centre of the cylinder within the abutment. 


3688. Suakine LINEN AND OTHER Yarns, XK. W. Stewart, Dunfe: mline.— 
Dated 26th October, 1874. 

The feature of novelty which constitutes this invention is the arrange- 
ment and construction of the mechanism. 

3697. Musica. Boxes, W. R. Lake, Southampton-buildings, London.—A 
communication from C. Paillard, St. Croix, Siwitzerland.—Dated 26th 
October, 1874. 

The said invention ists in combining with a revolving cylinder or 
cylinders, two or more separate combs ‘or two er more series of prengs in 
one comb-plate, and it has for its object to enable the inventor to use 
shorter prongs, consequently producing vibrations of less duration 
without that confusion and indistinctness in the melody and in the 
harmonic accompaniments which are always observed in musical boxes 
—o factured, and especially those where numerous prongs are 
used. 

3708. Propuction or Paper Purp, J. H. Johnson, Lincoln's-inn-felds, 
London.—A communication from La Société Anonyme de la Papeterie de 
Thode, Hainsberg.—Dated 27th October, 1874. 

This invention relates to the treatment of fibrous substances, such, for 
example, as straw, wood, esparto, and the like, for the production of 
paper pulp, and consists in the employment of improved machinery or 
apparatus for comminu or ~~ p he pulping the fibres, by 
preference in the condition of half stuff, o ed by chemical eeeemenens 
and also of certain ecting and regulating supply 
of the fibres or stuff to 

















| 3718. Lapirs’ Garments, 0. P. Flynt, Boston, Massachusetts. —Dated 27th 
October, 1874. 

This invention relates to a garment intended to take the place of the 
ordinary outside waterproof garment worn by ladies for protection from 
the weather. The said garment resembles an ordinary waterproof cloak, 
but attached to its bottom is an inside waterproof lining which is secured 
around the waist of the wearer (usually attaching to the drawers) inside 
the dress and skirts, so that the dress and skirts hang between the inner 
lining and the outer waterproof garment. 
| 8719. Cenrriruca, Pumps, F. A. Paget, Sexnour-chambers, Adelphi, 
| London.—A communication from A, C. Nagel and R. H. Kaemp, Ham- 

burgh.—Dated 27th October, 1874. 

They consist, First, in guiding or leading the liquid or gaseous fluid 
gradually into the vanes of the revolving wheel by means of a curved 
central directing plate as shown. Secondly, in shaping the cross 
section of the said directing plate to the curve known in hydraulics as 
| the contraction curve. Thirdly, in making the directing plate movable 
and adjustable, so that the volume of water or air can be regulated or 
completely shut off from the revolving wheel. Fourthly, in a centrifugal 
pump for water, employing such a directing plate as the bottom valve, se 
| so that it can be used for filling the pump, while the same can be set up 
in the outlet main, and the usual outer casing may be dispensed with 
Fifthly, employing for the revolving portion of the pump or fan respec 
tively a series of cells or enclosed spaces into which the fluid is gradually 
led by means of the directing plate. Sixthly, in a centrifugal pump for 
air, employing by preference two directing plates, one to each side a the 
central orifice. Seventhly, combining such a directing plate or plates 
with any appropriate form of centrifugal pump or fan. Eightbly, fitting 
the revolving wheel at its outer periphery with a fixed casing or wheel 
concentric thereto, and preferably consisting of a series of guiding 
blades or vanes with sides forming cells by which the velocity 
of the liquid or the fluid issuing from the revolving wheel is gradually 
reduced as it flows out of the fixed casing. Ninthly, combining such a 
concentric wheel or casing with any appropriate known form of re- 
volving centrifugal pump or fan, with or without the directing plate as 
described. Tenthly, for a centrifugal pump for water, employing a 
diffusion plate shaped as shown, forming the dise connecting the revolv- 
ing wheel tu the boss keyed on the spindle, with openings so as to equalise 
the pressure and side thrust on the spindle. Eleventhly, for a centrifugal 
pump for water, with a horizontal spindle, employing a thrust bearing as 
shown, enclosing the said thrust bearing in an oil chamber as shown, 
and making the said thrust bearing adjustable longitudinally. Twelfthly, 
for « centrifugal pump for water, with a vertical spindle, making the 
spindle hollow for the supply of oil down its centre as shown ; recessing 
out the end of the said spindle and causing it to embrace the brass step 
working on the vertical pivot, as shown ; recessing the vertical standard 
in which the pivot is held to form a chamber within which the oil is 
supplied, as shown; and closing the top of the chamber by means of a 
leather cover, whereby in « centrifugal water pump with vertical spindle 
the water is caused to float up the oil between the surfaces of contact 
of the step brass and the fixed pivot, as shown 
$3760. Castine CHILLED Ro.ts, G. Taylor and R. Farle 

— Dated 20th October, 1874 

This invention has for its object to prevent the cracks, partings, and 
air cells in the cast metal of the roll which are produced by the irregular 
contraction of different parts of the roll on solidifying and cooling To 
the bottom box in which the neck and wabbler are cast, an iron plate is 
attached having a raised ring which just enters the bottom of the chill 
Between the plate and bottom of the chill sand is rammed tightly 
Wedges or other adjustments separate the chill and plate a short 
distance. The top box in which the neck and wabbler at the top of the 
roll are cast is constructed us described with respect tu the bottom 
box. After the casting of the chill roll, the top and bettom boxes and 
chills are brought together by the withdrawal oi the wedges, so as to put 
longitudinal pressure upon the solidifying and cooling roll. The said roll 
thereby acquires great homogeneity and soundness 
3785. Sevr-pisconnectine Crrcutar Hook, J. F. Baright, Shiarone 

Ireland.— Dated 3rd November, 1874 

A combination of mechanical parts having for its object the disengage- 
ment of a weight or body suspended on a circular hook, when the weight 
or body touches the ground or other resistive matters 
114. Cookixe Stoves, 4. 8. Tomkins, Ladbroke-square, London.—Dated 

12th Janvary, 1875. 

The novelty in this invention consists in the several ovens and bveilers 
being so constructed as is more particularly mentioned in the provisional 
specification, that the underneath and lateral, as well as the surface heat, 
are utilised, and that there is every facility for cooking either for «a small 
or large number of people, with a comparatively infinitesimal amount of 
fuel. 

174. Nuts axp Wasnens, M. Bayliss and E. Jours, Wolvechampton.— Dated 
16th January, 75 

A circlar ratchet is formed in any convenient position on the nut and 
concentric with the centre of the hole through the nut. The teeth set in an 
opposite direction to that in which the nut is screwed up. The washer is 
square or straight on one side, to come aguinst a straight parallel projec- 
tion, or of any suitable shape to vent it from turning reund, or is mude 
with two or more bolt holes and used for two or more bolts. A round 
washer may be used for positions where the friction of the tightened 
washer will prevent it turning round, and washers for bearing against 
wood may have parts thereof turned into the wood. One, two, or more 
pieces or teeth are pressed up out of the washer to catch in the ratchet 
teeth on the nut and prevent it unscrewing. The teeth on the washer act 
as springs, and spring inte gear with the ratchet teeth on the nut when 
the latter pass off the former. Instead of forming ratchet teeth on the 
washer, parts purposely formed on the washer may be turned into the 
teeth on the nut when the latter are in accessible positions for doing se. 
By this invention nuts are prevented from being unscrewed and shaken 
off or from working loose by any jarring action to which they may be 
exposed. 

1433. FLaprep Axes AND Arraratus THEREFOR, C.D. Abel, Southampton- 
buildings, Chancery-lane.—A communication Jrom C. Meunier, Lyons 
Dated 20th April, 1875. 

This invention relates to methods and apparatus for rolling flapped 
carriage axles in one solid piece without welds. Bars of iron or steel 
are first roughly shaped by successive rollings with rollers having suit- 
able grooves and recesses therein till they present flap ribs projecting 
at intervals from the sides. The bars so treated are then cut into 
lengths, each with one of the flap ribs to constitute a balf axle. These 
half axles are then clamped in a sliding carriage and subjected to the 
action of segmental finishing rolls, the sliding carriage being so 
arranged as to turn the axle automatically one quarter round at each 
stroke. 

1434. Conpuctors’ Hanp ALarMs axp Rectstens, 7. B. Doolittle, Bridge- 
port, U.S.—Dated 20th April, 1875. 

The invention relates to that class of inventions designed for use by 
conductors of street or other railroad cars or trains, ticket collectors, and 
others, whereby the number of fares, tickets, or fees collected by them 
may be indicated, whilst at the same time an alarm bell or gong is rung 
to indicate that the official has performed his duty. The invention has 
for its object to produce an instrument which shall give an alarm and 
make a register each and every time a fare is collected, and which shall 
be compact in form and adapted to be secured in or on one of the hands 
of the official (by preference the left), so that the fingers of the official 
when not using the instrument shall be unincumbered. In carrying out 
the invention by preference a flat cylindrical or semi-cylindrical barrel or 
tube is employed, within which is arranged a series of ratchets or train 
of gear wheels (similar to the ordinary train of gear wheels employed in 
registering instruments), having numbers on one of their disc thous and 
a vertically moving spring bar or rod, provided at its upper end with a 
spring hook or catch, which shall take hold of and engage with one of the 
first of the train of gear wheels and turn the same one point or notch at 
each stroke. The rod at its lower end is provided with another spring 
catch or arm for the purpose of operating a small striking hammer, which 
vibrates so as to strike a bell arranged within a cap or covering, by pre- 
ference at the lower extremity of the case or frame of the instrument. 
The invention relates, Secondly, to the strap or holder for passing around 
the hand and wrist of the operator for the purpose of holding the register 
or instrument on or in the hand. 

1450. Sream Governors, D. la F. Chase, Boston, U.S.—Dated 21st April, 
1875 


4, West Bromwich 
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This complete specification describes the improvements in steam 
governors, the object of which is to produce a centrifugal governor of 
greater sensitiveness than those of the ordinary construction. This is 
effected by dispensing with steam-packed valve stems, jointed arms, &c., 
and thus avoid the friction consequent on the use thereof, and the inven- 
tion consists--First, in constructing a steam governor with a steam 
chamber, provided with induction and eduction ports, and locating in 
such chamber a rotary steam conductor or conductors, provided with 
valve ports, and having valves which shall close such ports by the direct 
action of their centri force. Secondly, in constructing a steam 
governor with a steam c ber, provided with induction and eduction 
ports, and locating in such chamber a steam conductor, provided with 
valve ports, and having a valve which shall close such ag by the centri- 
fi action of balls or weights acting upon a spring afhixed to the 
driving shaft, and having its ends connected with the valve on opposite 
sides thereof. © essential parts of the governor are a hollow steam 
chamber having a removable cover or part, and the enclosed centrifugal 
mechanism : the arrangement of such centrifugal mechanism within the 

said steam chamber constituting the main feature of the invention. 
1461. Tyino Kyorts, W. L. Wise,Chandos-chambers, Adelphi.—A communi- 
cation from J. AjKay, Bast Melbourne, Victorva.—Dated 21st April, 1875. 





This invention has for its object a new apparatus for tying knots, and 
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consists, First, and chiefly, of certain tools, implements, or devices for 
tying knots; and, Secondly, of certain contrivances for imparting the 
necessary motion to such tools. The tools, implements, or devices for 
tying knots consist, primarily, of a looper, a horizontally sliding hook, a 
rotating hook, and a hooked fingerand thumb. Secondly, they consist of 
a needle, a knot slipper, a fixed hook, a top, bottom, and middle cord- 
catcher or holder, and a knife. The knot is tied inside an oblong casing, 
which is called the knotting box. The looper consists of an oblong slab, 
having three prongs at one end and some rack teeth on its face. The 
upper prong is grooved lengthwise on its upper side, and the miadle one 
on its lower side. A slot is made in the back, to receive a pin or stud for 
working the horizontally sliding hook. The horizontally sliding hook is 
the hooked end of a metal rod, which is connected to a lever, working 
vertically on a central stud or pivot in the knotting box. At the lower 
end of this lever is the pin or stud, which works in the slot at the back of 
the looper. The rotating hock is a piece of cranked or bent steel, one 
end of which fits into a socket in the end of a horizontal shaft running 
through the centre of one end of the knotting box, and the other end of 
which is hooked. The hooked finger and thumb consist of two metal 
rods, connected together so that they will move simultaneously until they 
reach a given point, when the hooked finger will proceed alone, and the 
thumb wait until it returns. The thumb will then resume its position 
and motion as before. The needle consists of a curved arm, bent into 
very nearly the shape of a semicircle, with holes at intervals, to permit 
the string or cord to pass through from back to front, and from front to 
back again, and with an eye near the extremity, as is usually the case 
with needles. The knot slipper consists of a piece of narrow flat metal, 
forked at its working end. rhe fixed hook projects horizontally from the 
interior of the casing in which the knot is tied ; not across it, but length- 
wise, with it reaching to the centre, and on such a level as to be just 
below the middle prong of the looper. The cord catchers or holders con- 
sist of moving contrivances for holding the cord or string more or less 
lightly against certain fixed parts of the framing. The knife is simply a 
piece of sharpened steel, its use being to cut the cord or string at the 
precise time required. The motions of the primary tools are as follow :— 
Supposing the knot required is to be made with double string, as in 
knotting the two ends of a band together, then the two strings must be 
held by some suitable tension, and passed over the end of the prongs or 
fingers on the looper. The forward motion of this looper strains the 
string and pulls it a little from the tensien, whilst, at the same time, the 
horizontally sliding hook at the back of it draws back the upper end of 
the double cord or string, and strains it over the top of the looper, whilst 
the fixed hook prevents the double string or cord from moving below the 
horizontally sliding hook, thus removing the ends of the string from the 
course to be subsequently travelled by the rotating hook. The string 
around the looper then forms three sides of an oblong. The rotating hook 
now comes into play, catching the double string or cord just below the 
fixed hook, and winding it around the front, over the top, and very 
nearly half way down the back of the looper, when the hooked finger, 
passing obliquely between the prongs of the looper, reaches the back of 
the casing, when the rotating hook, continuing its rotation, which never 
ceased, carries the double string inside the hook of the finger just 
referred to, which immediately retires, carrying the double string or cord 
through the circle formed by the rotating hook, and being held firmly by 
the thumb as it returns to its position, deliberately tightens the knot ; 
the knot slipper meantime rising up underneath, and compelling the 
knot to slip in the required direction whilst it is being tightened. The 
needle is needful to carry down the string or cord from time to time to 
the bottom holder or gripper, which takes it from the eye of the needle, 
whilst the knife cuts it off ; the lower holder or gripper then releases it 
and the middle one takes it, acting as a tension during most of its time, 
whilsi the top gripper or catch is,placed closed to the position where the 
knot is required to be tightened, and holds the string until the process is 
completed. The loop of cord or string, having its ends tied into a knot, 
and containing anything or nothing, then falls from the apparatus. 
1479. Device ror Hoipixe Braipep anp orner THreaps, @. Haseltine, 
Southampton-buildings, London.—A communication Jrom H, Sutro, New 
York, —Dated 22nd April, 1875. 

This invention relates to an improved device for holding braided or 
other thread, and the like, and is carried into effect by notching a card at 
the ends to produce visible and accurate sub-divisions of the skeins 
wound thereon, and perforating, partially cutting, or otherwise weaken- 
ing the card alony a line between the said sub-divisions, 

1507. Carriaces, F. Shanks, Great Quen-sticet, London.— Dated 23rd 
April, 1875. 

This invention relates to drags with a perch, but is also applicable to 
other four-wheeled carriages ; and it has for its object chiefly arranging 
the locking gear in such a manner as to admit of the fore wheels turning 
round a greater distance before coming into contact with the body of the 
carriage than can be accomplished by the ordinary arrangements. In 
order to effect this object, on the rear of the bottom bed to which the axle- 
tree is attached, or on to the axletree itself, a projecting arm is formed, 
to the extremity of which the perch is connected by a perch bolt passing 
through the two. 

34438. Sirerinc Bertus ox Boarp Suips, 7. Johnson, Poplar.—Dated 8th 
October, 1874, 

This invention consists in arranging ships’ berths with a passage on 
their outer side divided by a vertical partition, from one side of which 
access is obtained into the lower berth, and from the other side into the 
upper berth. Transverse passages communicate by openings or doorways 
with the divided passages, and each berth is thus perfectly private and 
distinct. When not in use the bottoms of the berths can be turned up; 
and the end and half the front of each set of berths, being hinged together 
and to the back of the berths, can be opened out and folded back upon 
the turned-up bottoms ; and free ventilation and passage through the 
ship are thus afforded. 

3664. Suerr Merat Marcu Boxes, J. EB. Bennett, Shefield.—Dated 24th 
October, US74. 

The features of novelty of this invention consist. First, in dispensing 
with a hinged lid or cover. Secondly, in forming the shallow sides of the 
box rounded instead of angular, as heretofore practised ; and, Thirdly, 
in enabling the said box to be opened and aunl with one hand, instead 
of requiring to use two hands to effect those operations. 

3666. BorrLe Storrers, J. Harcourt, Birmingham.—Dated 24th October, 
1s74 


The object and purpose of this invention is to render the stopping of 
bottles more convenient avd portable by making the auxiliary seat for 
the stopper more permanent, that is, rendering its removal unnecessary 
= — refilling or renewing the contents of the vessel to which it is 
app 1c 
8667. Permanent Way, J. Livesey, Victoria-chambers, Westminster.—Dated 

24th October, 1874. 

Timber is economised by the formation of sleepers from smaller pieces 
of wood than usual, confined between channel irons, bound together by 
transverse tie-bars, fastened by gibs and cottars. Sleepers of wrought 
iron or steel, similar to those described in specifications No, 2722, 1863, 
and 976, 186%, are made from corrugated plates, in order to give them 
stiffness ; and theyare made into a saddle form by rolling instead of bend- 
ing, and in some cases they are made to retain the ballast by bending down 
their ends, or by means of angle irons underneath. Sleepers of wrought 
iron or steel are also made in a dish form out of rectangular plates, the 
corners of which serve to increase the bearing surface. Rails are made of 
a channel iron section with dovetailed sides, to adinit of their being held 
by clips, so as to avoid making holes in the rail, and sleepers are made of 
curved corrugated plates bolted or riveted together. 

3669. Money Recetvine AND CHECKING AprarRatus, 7. Hall, Haverstock- 
hill. —Dated 24th October, 1874. 

This invention mainly consists in a box made of metal or suitable 
material, with the front and back partly let in with glass, To the top of 
the box openings for the admission of money are made. At the lower 
part of the box are spring flaps, which are worked from the outside of 
the box by spindle or handle connected with said flaps. The bottom of 
the box (as is preferred to construct same) 'is open, and from it and 
enclosed or secured round the outside of the bottom of box is a bag or 
other suitable receptacle. 

3671. VeLvets ANp simitar Fasrics, 7. Watson, Rochdale.—Dated 24th 
October, 1874. 

This invention relates, First, to the production of velvets commonly 
known in the trade as patent velvets ; and, Secondly, to the use of sapo- 
naceous matters, to facilitate the cutting of such fabrics. 

3672. Screws or VuLcanitre, 7. Greenacre, Turner’s-road, Burdett-road, 
London. —Dated 24th October, 1874. 

The invention consists in a suitable arrangement of means for cutting 
screws out of solid pieces of vulcani*e, whereby the numerous difficulties 
experienced in the production of such screws by the moulding process 
are obviated. 

3673. Crosstnc Orr PAwnproxkers’ Tickets, J. C. Brockbank, South- 
ampton-buildings, Holborn.—Dated 24th October, 1874. 

The features of novelty of this invention consist in a method and 
apparatus for crossing off pawnbrokers’ tickets by means of springed 
stamps representing different amounts of interest, and placed round a 
dise or discs sliding along an adjustable bar fixed over the ledger or book. 
A separate stamp, on which js cut or cast the date and year, also slides on 
the bar aforesaid with the disc or discs. The impressions of the above 
stamps are made on the book by means of transfer paper or otherwise. 
3674. Srinnino anv Dovsuina, F. Ripley and C. C, Seton, Bradford.— 

Dated 24th October, 1874. 

According to this invention a tube or hollow spindle is employed 
having, by preference, at one end thereof a flange boss or wharl, forming 
a base or platform for the bobbin or spool to rest upon. The said tube an 
its flange boss or wharl are mounted or placed Toossly on the ordinary 








spindle or rod of the throstle or flyer, and rest upon the bolster or 
lifting rail. Motion is imparted to the said tube or hollow spindle by a 
band or cord, separated and distinct from that imparted to the throstle or 
flyer. By the combined means aforesaid the process of spinning or 
doubling is facilitated. 


3675. Drawinea Wire, A. Littlewood, Manchester.—Dated 24th October, 
1874. 


The wire to be taken in any size per gauge is passed through a draw- 
plate or die in a straight line, or nearly so, to a revolving block or drum 
driven at any required speed, from which it passes to a reduced diameter 
of the said block or drum, from whence it passes around a guide pulley, 
so arranged as to keep the wire straight in passing to another draw-plate 
or die, the operation to be repeated as before, and passed to a block or 
drum of increased diameter, the operations to be repeated or not, in 
accordance with the qualities of the metal. 

3676. VentiLatinc UnpERGROUND RatLways, A. Chambers, Marylebone- 
road, London.—Dated 24th October, 1874. 

This invention has for its object improvementsin ventilating underground 
railways. With the airways are combined diaphragms or partitions pro- 
vided with guides or deflectors, arranged to arrest the passage of foul 
air, gas, or vapour, to deflect and guide such foul air, gas, and vapour into 
and cause its escape by the airways, and to promote the descent of fresh 
air for ventilation. By this plan a passing train will cause foul air, gas, 
and vapour to pass up the airway at one side of the diaphragm or parti- 
tion, and currents of fresh air to descend the airway at the opposite side 
of the diaphragm or partition as the train proceeds. A similar effect will 
be produced by wind blowing into the end of the tunnel or covered 
railway. To insure the deflection of the currents of foul air, gas, and 
vapour at the required points, deflectors or baffles are provided at or near 
the airways or openings, or at the extrenities of the tunnels or covered 
portions of the railways, such deflectors or baffles being arranged to 
reduce thh cross sectional area of the train passage way as he as possible, 
consistently with the safe and uninterrupted passage of trains. 

3680. Snoes ror Horses, 7. Brazenor, Birmingham.—Dated 24th October 
1874. 

This invention relates principally to frost shoes, to be fixed to ordinary 
shoes for horses and other animals in frost or snowy weather, but may 
also be applied to ordinary shoes. The frost shoe is made in halves, 
jointed together at the middle of the curve or bow, so that the hinder 
ends of the shoe can be brought nearer to or separated from one another. 
The said hinder ends of the shoe are connected together by a right and 
left-handed screw, the ends of which work in corresponding screw 
boxes made in snugs or projections on the concave sides of the halves of 
the shoe. The frost shoe having been expanded to the size required, it is 
passed on to or over the ordinary shoe, and the right and left-handed 
screw turned in the direction proper to draw in or contract the size of the 
shoe. By this means clip plates or cars on the said frost shoe are made 
to press upon and clip the edges of the ordinary shoe and the hoof of the 
animal with great force, and thereby fix the frost shoe very securely to 
the ordinary shoe. By the motion of the screw in the opposite direction 
the frost shoe is released, and may be removed from the ordinary shoe. 
It may bo applied and removed without the aid of a shoeing smith. 
8688. DisinrectinG AND Deoporisinc Arr, M. Wilson, Loughborough- 

road, Brixton.—Dated 24th October, 1874. 

The nature of the said invention relates to a method and apparatus for 
disinfecting and deodorising rooms and other places, and consists chiefly 
in the employment of a novel apparatus placed above the gas or other 
lights in which is placed when it is desired to generate a solution of 
oxygen manganate or permanganate of potash or other suitable solution or 
dry powder, such as the chlorate of potash, charcoal or other like sub- 
stances, 

3683. Fire Grates or BorLer AND OTHER Furnaces, F. Bloomer, Pelsall. 
—Dated wth October, 1874. 

According to this invention the fire bars of the grate are square or 
angular in cross section, excepting at their ends, which are cylindrical, 
the said cylindrical ends working in cast iron bearers. On one end of 
the grate the bars project from the bearers, and on the projecting end of 
each bar a pinion or toothed wheel is fixed, the said pinions or toothed 
wheels gearing together. By driving one of the pinions by steam power 
or by hand a slow rotary motion is given to it, and through the toothed 
gearing described to the whole of the bars, each bar rotating in an oppo- 
site direction to the adjacent bar. By these means the fuel on the grate 
is effectually broken up, and the formation of clinker prevented, as well 
as the combustion of the fuel promoted, 

3684. Looms, J. Pickard, Bradford.--Dated 26th October, 1874. 

Thisinvention relates tocertain improvements in the method of and ap- 
paratus for weaving figured fabrics with jacquard looms. The inventor 
causes the card cylinder to reverse one or more cards as required when the 
weft is broken or all woven from off the spool, instead of the ordinary 
method of reversing them by hand, thus saving a great amount of time and 
giving a more uniform piece with less care and attention on the part 
of the weaver. 

3685. Suvutt_es or Looms, R. Laycock, Glusburn.—Dated 26th October 
1874. 

This invention relates to certain improvements in the pins upon which 
the hinged pike of the shuttle is centred, and also the pin upon which 
the same rests. Hitherto such pins have been made of iron or steel, and 
in consequence have been subject to frequent breakage and wearing loose, 
thus causing damage to the reeds and warps. In place of iron pins the 
inventor uses hard wood of the same texture as that of which the body 
of the shuttle is composed, thus avoiding the liability to slack pin as the 
expansion and contraction of the wood is the same. 

3686. Heatine, Dryvinc, anp Cookine, G. L. Scott and I A. Tinmis 
Manchester.— Dated 26th October, 1874. e 

This invention is applicable for all heating, cooking, and drying pur- 
poses wherein the heat is not required to exceed 212 deg. Fah., and con- 
sists in the use or employment for such purposes of hermetically sealed 
tubes containing only a very small quantity of water in proportion to 
the a of the tube, say for example about one fiftieth or even consider- 
ably less. 





3, S. Holman, Laurence Pountney-lane, London.— Dated 26th Octo- 


r, b 

The First part of this invention consists in the application and use of 
self-supporting bracketed cross-bars for carrying the lids or doors of gas 
retorts, and in providing eccentric hinge fastenings with supporting pins 
to carry the said cross-bars and lids, or lids without cross-bars, as the 
case may be, without the aid of screws or other means of tightening or 
fastening the eccentric hinge joint pins, so that the said joint pins may be 
very easily and quickly taken out and replaced. The Second part of this 
invention consists in the construction and application of vibrating hinge 
joint lugs to carry the cross-bars and lids above referred to and in making 
the same interchangeable with vibrating catches. The Third part of this 
invention consists in the construction and use of the flat cast iron lids 
without rims, but with centre lugs on each side, so as to answer either 
as single or reversible retort lids by turning the periphery true, and by 
preference semicircular in form, so that either side of the turned 
periphery may effect a sound sealing of the retort by direct contact with 
a true bevel surf formed in a retort mouthpiece as described in 
Morton's patent No. 575, dated 24th February, 1869. The Fourth part of 
this invention consists in the construction of mouthpieces for gas retorts, 
the said mouthpieces being provided with recessed or other suitably 
shaped lugs to receive the vibrating hinge joint lugs referred to in the 
second part of this invention, so that the said hinge joint lugs may be 
made interchangeable with vibrating catches, thereby enabling the 
fastening lever to be placed at either right or left side of the retort mouth- 
piece 
3689. Boots anv Suors, P. Purdie, Glasgow.—Dated 26th October, 1874. 

The features of novelty which constitute this invention are :—First 
the new or improved buds or sprigs. Secondly, the dies or revolving 
wheels constituting the means or mechanism for producing the same. 


3690. Warmino Raiwway Carriaces, W.9 Tice, Worsley.—Dated 26th 
1874. 









Air is warmed by conveying it through hot water, or steam, or both, in 
the boiler or other receptacle, and it is thence carried into the carriages or 
vessels, 

8691. Firrinc Movasir Seat on Reaptnc Macuines, W. Me J. Cranston 
Worship-street, Finsbury.—Dated 26th October, 1874. : 

This consists in hanging or swivelling seat and foot tread supports on 
or to reaping machines, so that they can be turned up or swung round out 
of the way while passing through gateways, &c. 

3892. Sream Borers, EB. Foden, Sandbach.—Dated 26th October, 1874. 

The features of novelty in this invention which relates to increasing 
the heating surface of those boilers known as the Cornish and Lancashire 
and other internally fired boilers with horizontal flués, consists in fitting 
in the upper part of the internal flues of such boilers longitudinal water 
tubes connected to the water space as and for the purposes described, 
8693. Preventinc CoLLisions on RatLways. @. Brown, Gravesend.— 

Dated 26th October, 1874. 

In the lower portion of the guard’s brake van at the rear end of the 
train two rollers are placed transversely. A chain is passed with one 
turn thereof around each of the rollers. One end of the chain is secured 
in the lower — of the van, and the other end passes through an 
aperture in the rear end of the same, and is attached to one end of a 
grapnel or grappling iron of considerable weight and strength. The head 
of the grapnel or grappling iron is provided with spikes or projections. 
When not required to be employed, the grapnel or ppling ron is held 
and prevented from falling by means of a “tumbling” plate or lever, 
which is retained in the requisite position by a crank lever, catch or other 
contrivance under the control of the guard. Upon a collision being 

eared, the engine driver should shut off the steam, and upon the guard 








releasing the grapnel or grappling iron, the same falls, and the spikes or 

— thereon enter the ground, whilst the chain runs out freely, 

and thus a retarding power is brought to bear upon the whole of the train, 

which is finally stopped. 

3695. DispLayina ApvertisemeNts, J. Clark, Manchester.—Dated 26th 
October, 1874. 

This invention relates to the use of travelling surfaces for displaying 
advertisements. 

3696. Breakin Stones, &c., G. Burge, Victoria-street, Westminster, and 
J. Hall, Strood.—Dated 26th October, 1874. 

The operative part of the machine consists of two swinging jaws 
suspended from suitable bearings above, and connected by distant pieces 
or braces made of wrought iron. One jaw is moved forward by means of 
an eccentric on the main shaft, the other jaw is actuated by means of a 
wrought iron strap, which passes round a strong pin or stud projecting 
from the lower part of the jaw. 

83698. Countina Apparatus, M. A. De Souza, Glasshouse-stieet, Regent- 
street, London.—Dated 24th October, 1874. 

The apparatus consists of a ratchet wheel with ten teeth, combined 
with a stud or push pin, in such manner that each action of the stud or 
push pin rotates the ratchet one tooth; it also causes a small bell to be 
sounded. On the axis of the ratchet is a wheel on which the units are 
marked, and the rotation of the wheel brings each figure in succession 
opposite an aperture in the case. The units wheel carries a pin which 
once in each rotation acts upon a wheel having ten teeth and moves it 
one tooth forward, and a spring locks it in position as soon as it has been 
moved. On the axis of this toothed wheel is an index wheel on which 
the tens are marked, this wheel in turn gives motion to a wheel indicating 
hundreds, and so on. 

3699. Apraratus To ApMIT OF THE ConTINUVoUS RuNNING oF A PUMP 
WHEN THE FLOW THROUGH THE PIPEs Is FOR A TIME ARRESTED, F. H. 
Hambleton, Baltimore. —A communication srom J. BE. Prunty, Baltimore. 
—Dated wth October, 1874. me 

This provisional specification describes an apparatus consisting of « 
partially balanced valve in a side chamber on a pipe or channel, through 
which the fluid flows. 

3700. CurTine Topsacco, M. A. De Souza, Glasshouse-street, Regent-strect, 
London.—Dated 26th October, 1874. 

The machine consists of a disc having teeth upon it, and capable of 
being rotated by means of a pinion. There are four radial slits in the 
disc, and beneath the disc and opposite the slits are fixed four plane-like 
cutters. The disc is mounted on a block, in which are passages to receive 
the rolls of tobaccu to be cut. Underneath the tobacco in the passages is 
a piston or propeller, which as the disc is rotated is moved upwards by a 
screw, and it presses the tobacco up against the cutting disc. 

8701. Preventine Accipents upon Raitways, H. Footner, Crewe Station. 
—Dated 26th October, 1874. 

This provisional specification describes employing a long length of 
chain laid in a zig-zag manner between the rails or coiled in a locker or 
pit between them, and having secured to its end a hook or catch; any 
carriages or trucks running in the wrong direction are caught by the 
hook or catch, and as the chain is drawn out their movement is quickly 
arrested, 

3702. BreapMakina Macuinery, M. A. De Souza, 
Revent-street, London.—Dated 26th October, 1874. 

The machinery, which comprises a mixing and kneading apparatus, 
shaping or moulding mechanism, a stove or hot chamber for leavening or 
raising the bread, and an oven for baking it, is shown in the annexed 
drawings. 

3708. PLantinG Porators, L. A. Aspinwall, Albany, 
27th October, 1874. 

The axle of the two drive wheels (one of which is fast) passes through 
a box containing the potatoes, and has in the centre a wheel with spokes 
— catch the potatoes ; means are provided for detaching them there- 

rom. 

3704. Bronzinc, CoLourRING, OR OTHERWISE ORNAMENTING PAPER, 
T. Leeming and R. Ray, Manchester, and F. G. Lynde, Hawes, Wensley- 
dale.—Dated 27th October, 1874. é 

This invention consists, First, in applying to the machines above 
referred to a travelling endless cloth or belt made of a piled fabric or other 
suitable material ; also in applying a hammer to the trough containing 
the bronzing or other powder ; also in applying a second trough under the 
first trough to catch the bronze or other powder that is not deposited on 
the paper or other material ; also in covering the rollers or cylinders used 
in bronzing machines with india-rubber. 

83705. Parer, E. A. Cowper, Great George-street, Westminster.—Dated 27th 
October, 1874. 

This invention relates to the popeation of materials for the manu- 
facture of paper by boiling vegetable matter several times successively in 
caustic alkaline solution, the solution after becoming weakened or spent 
being from time to time recausticised by lime, either in the same or ina 
separate vessel. The material operated on may be in the first place 
crushed by rolls or stampers, and may be passed between rolls before the 
final operations of boiling with clean caustic and then with water. The 
boiling pans and causticising vessels are arranged with pumps, injectors, 
or other forcing apparatus, so that the liquor can be readily made to flow 
from the one to the other. 


3706. Fastenincs ror WEARING APPAREL, S. H. Sutton, Edgbaston 
Birmingham.—Dated 27th October, 1874. 

This invention consists in an arrangement of back parts and front 
parts of solitaires and such like fastenings for wearing apparel, whereby 
the same are hinged or connected together, with provision for fastening 
the two parts together by means of spring action when inserted in the 
garment. 

3707. Printinc anp Empossinc Macuines, EB. Hely, Dublin.—Dated 27th 
October, 1874. i 

This invention relates to the machines for printing and embossing 
envelopes or other material, and consists in a fixed cylinder mounted on 
a stud or pin, carried by the forked ends of a rod or spindle sliding 
vertically in guides, formed in the overhead and overhanging portion of a 
frame fixed to the table on which the material to be printed or embossed 
is laid. On the other ends of the said stud or pin are cranks loosely 
mounted and formed with segmental arms or discs, between the ends of 
which, extending across and concentric with the cylinder, is fixed a 
segmental frame carrying the rollers for distributing the ink over the 
cylinder and on to the type which is secured in the lower portion of the 
cylinder. The ends of the said cranks work in cam-shaped slots in two 
arms projecting from the frame of the machine in such a manner that 
when the cylinder is raised vertically by the action of a treadle in con- 
nection therewith the distributing rollers are caused to partially revolve 
round the cylinder, and in so doing to pass over and ink the type, which, 
on the reaction of the treadle, descends upon and impresses the envelo 
or other material. Suitable mechanism is provided for supplying the 
distributing rollers with ink from the ink trough. 


3709. Raitway Carriace Lames, J. Dore, Birmingham. — Dated 27th 
October, 1874. s 

Over the flame an oval taper glass chimney is applied, and a cylindrical 
rim or breaker projects downwards from the underside of the oil vessel; 
this rim or breaker enters the bowl glass and directs the descending 
current of air so as to sweep over the inner surface of the bowl glass 
around. Theair from all sides meeting in the centre at the bottom of the 
bow] forms a steady upward current to the flame. A conical metal 
chimney renders the ordinary top unnecessary. 

3710. Lirtixe anp Hanpuine Sacks, 7. Perkins, Hitchin.—Dated 27th 
October, 1874. 

The apparatus consists of two side frames tied together by cross pieces, 
and carrying between them a platform which can be raised and lowered 
at pleasure. To the frame guides are fixed on cither side to control the 
platform as it moves up and down. The platform is lifted by chains which 
are wound upon a barrel turning by a crank handle and spur gear. 
$712. Reautatinc THE DravuGut oF Locomotive Enatnes, W. R. Lake, 

Southampton-buildings, London.—A communication from W. 0. Cooke, 
New York, and J. M. Foss, St. Albans, Vermont.—Dated 27th October, 
1874 

The objects of this invention are, First, to prevent the drawing of 
sparks and cinders through the exhaust nuzzles into the steam chests and 
cylinders ; Secondly, to burn the coked coal within the fire-box instead 
of allowing it to be thrown out through the smoke yee; Thirdly, to 
diminish the amount of fuel required by a locomotive for doing a given 
amount of work. 

3714. Makino Casks, J. Slater, Cloudesley-street, London.—Dated 27th 
October, 1874. 

This invention comprises various improvements in cask making 
machinery, and has for their object the economisation of labour in cutting 
the staves and putting the casks together and properly securing the 
joints. 


8715. Soar, P. Lombardon, Forest-hill.—Dated 27th October, 1874. 

The object of this invention is to perfectly saponify all the a matters 
contained in the grease of which the soap is made. This is effected by 
means of a lye or alkaline compound, consisting of carbonate of soda, 
quick lime, common salt, and alum, 

3716. Macazines ror Gunrowper, W. B. Newton, Chancery-lane, London. 
—A communication from M. Gossi, Antwerp.—Dated 27th October, 1874. 

The invention is based upon the printiple that the explosive or com- 
bustible substances are to be enclosed in a and water-tight cases of any 
convenient form and dimensions, and which are to be sunk in or covered 
by water, so that no spark or fire of any kind can by - possibility 
obtain access to the cases. These cases are to be enclosed in magazines 
specially constructed for the purpose. 





Glasshouse-street, 


vew York.—Dauted 
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3720. RecuLatmNc THE PressuRE AND Suppiy or F.uips, W. Pollard 
and J. B. Carter, Halifax.—Dated 28th October, 1874. 

This invention relates to certain improvements in the method of and 
apparatus for regulating the pr or supply of water, gases, or any 
otter fluid, and is applicable to such in cases where it is desired to 
reduce the pressure proportionately from one pipe or vessel to another. 
The valve is also so constructed as to act as a stop valve when required. 
This improvement relates more particularly to water mains in towns, 
where the ure is in the first instance high and varying according to 
altitude. the constant bursting of pipes under such circumstances causes 
much waste of water, stoppage of supply, and other inconvenience and 
expense to the user. The object of this invention is to regulate the supply 
in stich a manner as to prevent such inconvenience and expense. is 
invention is also applicable to water-closets, lavatories, baths, and 





ordin: water taps for dwellling-houses, to dye house, water engines, 
reservoirs, and the regulation of the supply of illuminating and other 
gases, 


3721. Composinc Type, W. N. Smith, Wells-street, London.—Dated 28th 
October, 1874. 

This invention relates to improved means for actuating the type distri- 
buting mechanism in apparatus in which a revolving table is used, and 
consists of adjusting tangential vertical type reservoirs round the inside 
of the table, and a flexible wire to each such reservoir, one end of which 
forces the lowest type upon the table when the other end is pushed 
Each wire passes through a tube, and the outer ends of the tube are 
arran, in a line, and the wires after leaving them are passed through 
holes in a vibrating strip of metal, their ends being then bent back and 
passing through fixed guides. The vibrating strip is actuated by a crank 
or eccentric upon a loose pulley, which is driven by a pulley fixed upon 
a driving shaft. This loose pulley has a flat upon its circumference, and is 
only made to revolve when this flat is forced past the driving pulley by a 
weight or spring attached to a crank pin upon it. It is held in its place 
by a detent which is released when any one of a series of keys correspond- 
ing to the different typesis pressed. The key when dep also raises 
a small lever, which presses forward the end of the corresponding wire, 
which thus moves backward and forward with the vibrating strip. A modi- 
fication of the above arrangement describes a hook connected to the outer 
end of each wire, which is raised by the key and caught between the lower 
ends of a double vibrating lever, held together by aspring andactuated by 
the loose pulley. A depresser is used which forces each type down in a 
chamber, into which it is discharged up an inclined plane by the revolving 
table, the depresser being weighted and its lower end resting upon a 
notched disc attached to the loose pulley. Another part of this invention 
consists in using an inclined or horizontal plate (preferably of glass), upon 
which each t is forced by mechanism similar to that already described, 
and propeiled forward by revolving eylinders or brushes into a passage 
leading to a similar chamber provided with a depresser. Sometimes a 
horizontal revolving cylinder is used to receive the type upon its upper 
surface and discharge them upon the plate. 

3722. Raitway Sienats, G. Whyte, Blgin.—Dated 28th October, 1874. 

This invention relates to modifications and improvements on the inven- 
tion for which letters patent were granted to the inventor bearing date the 
21st of April, 1874, No. 1371, and consists, First, of an apparatus where- 
by the engine driver or other person in charge of the train is warned in 
the event of any of the carriages separating from the engine by the break- 
ing of a coupling or otherwise. This is effected by having insulated wires 


attached to per contacts on the engine, the other ends of these wires 
being attac toa contact maker, contact being made or broken by the 


separated carriages acting upon a cord or other means attached to the last 
carriage. Secondly, of an arrangement of apparatus consisting of a sema- 
phore with a lock put on either by mechanism or electro-magnetism and 
released by electro-magnetism, whereby the inventor is enabled to 
dispense with the battery at the station, the electro-magnet anf its 
arrangement by the side of the insulated metallic contact plates of the 
road apparatus, and an electric bell. The metallic union of the insulated 
metallic contact plates is effected by the lever of the road apparatus 
raising the semaphore, which is locked when raised and unlocked when 
the train arrives at the next succeeding apparatus by the action of the 
battery on the engine or train through two contact brushes coming in 
contact with two insulated metallic contact plates, which are connected 
by insulated wires to an electro-magnet at the semaphore, the semaphore 

falling when the magnet is acted on and in so doing disuniting the im. 

Thirdly, of an arrangement of apparatus whereby the inventor is enabled 

to dispense with the battry at the station, and effect the signalling from 

and to astation or signal box to and from a train by means of the battery 
on the engine having the metallic circuits completed at the station or 
signal box by the contacts on the train. 

3723. Wasninc Macuine, L. A. Aspinall, Albany, New 
28th October, 1874. 

The fabric is passed through grooved rollers, the smaller one of india- 
rubber and the larger of wood ; their surface speed is slightly different ; 
the rollers receive oscillating and progressive rotary movement by a pecu- 
a cen The fabric is guided to the rollers by a removable 

yoard, 

3724. Piates, SLaBs, on Ties, W. EB. Gedge, Wellington-strect, Strand.— 
A communication from A. J. B. Gvelton and Co., of Paris.—Dated 28th 
October, 1874. 

The plates, slabs, or tiles, the subject of this invention, are produced 
from cements. The cement is spread in a semi-liduid state upon tables 
of plate glass ; the glass is then beaten with a wooden mallet to render 
the layer of cement perfectly uniform. To rapidly harden this semi- 
liquid cement there is sprinkled over its surface some powdered cement, 
which, in a few minutes, absorbs the water which has served to mix the 
first cement ; this surface is then levelled and smoothed by pressing 
firmly upon it with a trowel or other suitable instrument, which completes 
the hardening of the layer. This work completed, the product is ren- 
dered less brittle by spreading over this layer a piece of canvas upon 
which is placed another layer of liquid cement, two straight edges being 
first placed on each side to obtain the desired thickness, either of the tiles, 
or of the slabs, or plates. Twenty-four hours after this first operation, 
the plates are removed and divided into slabs or tiles according to 
requirement ; they are then put into a stove; upon the part which has 
adhered to the glass there is then spread a coating of varnish, in order to 
imitate enamel. The products are then again placed in the stove, where 
they remain for twenty-four hours. When it is desired to decorate the 
plates, tiles, or slabs, after leaving the stove they are pumice-stoned, 
decorated, and a fresh coating of varnish applied ; they are again placed 
in the stove, and twenty-four hours afterwards they may be withdrawn 
for use. To produce plates, slabs, or tiles, coloured, but without pattern, 
the desired colour in powder is added to the varnish. 

3725. Presses ror Cotton, &c., W. 7. Mann, Liverpool.—A communica” 
tion from J. Watson, Caleutta.—Dated 28th October, 1874. 

This provisional specification refers to James Watson's letters patent of 
28th October, 1869, No. 3123, and describes means of making the grid 
described in the specification of those letters patent self-acting ; it also 
describes a self-acting relief valve and a check safety valve for hydraulic 
presses, 


vork.—Dated 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


To-pay—Thursday—on ’Change, in Birmingham, the best bar 
firms demanded £11 for what they term their ‘‘common bars,” 
and the usual 12s, 6d. plus was required by the representatives of 
the Earl of Dudley. Excellent bars, however, might have been bought 
in large quantities at from £10 to £10 10s., and less reliable kinds 
down to £9, all at the works. Exceptional instances still exist in 
which little less money than £9 would be accepted for a ton of 
bars ; but the instances were fewer this afternoon than they have 
been at any time in the past three weeks. Sheets of the usual 
singles gauge for galvanising were freely quoted at £12; and it 
was difficult, even after much negotiation, to get a good sheet 
under £11 15s, The makers of good boiler plates required £12 10s.; 
but girders and boat plates of an inferior Kind were to be had in 
plenty at 10s., and here and there at 15s. under that figure. The 
few firms who roll plating bars are not badly in want of orders, 
and to-day they upheld their quotations, owing to the capital 
demand they are experiencing from the different edge-tool manu- 
factories. 

Buyers of merchant iron, and of best bars dn particular, are 
anxious to get their requirements booked, so that the hot weather 
may not find them without the needed supplies ; but they hesitate 
to purchase more than very small lots, and for these they have to 
pay makers’ terms. 

otwithstanding the shade of improvement noticeable during 
the past fortnight or three weeks, and still observable, in the 
1 d for finished iron, yet the condition of things, even at the 
mills and forges where excellent iron is produced, is ve: ti 
factory, and is believed to be fi irly sketched in the dentition 
given by the directors of John Bagnall and Sons Company, Limited, 
as to the state of their order books, They say, “ the slack- 
ness of trade has been, and still is, such that there is 








difficulty in obtaining sufficient to keep the works going 





half time ; the standing expenses of management, pumping, &c., 
having still to be paid as usual.” Men intimately acquainted with 
what is ing place in the district do not express surprise that 
Messrs. 's report for 1874 should show a deficit on the year’s 
working of £10,559, especially remembering that the losses inci- 
dental to the sixteen weeks’ strike of colliers fell to that twelve- 
month. The directors put down that strike at a loss to the com- 


entered as £3838 for depreciation of colliery plant and exhaustion 
of freehold minerals, and £6925 for debenture interest. The deficit 
is reduced by £1605, undistributed balance on the profits of 1873, 
which leaves a net loss of £8953 to be faced by the directors when 
they meet the shareholders at the annual meeting in Birmingham 
next Thursday. 

Thoughtful men engaged in the iron and steel trades of this 
district were discussing on "Change to-day the prospects of the 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


THERE always seems to be some excuse just now for not doing 
business. The near approach of the Whitsun week holidays has 


| naturally had a disturbing effect upon what little business there is 
it a | offering, and the downward tendency of the Scotch market has 
pany of £9000. In the balance-sheet the main items of loss are | 


also been an inducement to buyers not to place their orders. Con- 
sequently, although there was again a full average attendance at 
the Manchester weekly meeting on Tuesday, the amount of 
business actually transacted was merely nominal. For pig iron, 
especially foundry qualities, there is little or no demand, 
and prices are decidedly weaker. The willingness on the 


| part of Lancashire makers to accept good orders at 2s. 6d. per ton 


future arising out of that to which much of the attention of the | 


Iron and Steel Institute, at their meeting last week in London, 
was directed. Whether after the fashion of the Danks or the 
Crampton process, or by the modification of Maudsley’s machine 
and Siemens’ rotator as designed by Sir John Alleyne, or as 
devised by M. Pernot and worked by Messrs, Petin Gaudet, or it 
may be in the revolving furnace by which Mr. Siemens believes he 
shall be able to reduce the ore and puddle at the same time, 
mechanical puddling must, they are convinced, be adopted in 
South Staffordshire as well as in other ironmaking districts, and 
the conclusion arrived at was that it is only a question of time as 
to when one or the other of these shall have got so much into 
favour that even timid ironmasters hereabouts will see enough to 
satisfy them that they would not be making a mistake in adopting 
it. Atpresent, however, South Staffordshire masters are looking 
on—but looking on with much personal interest. Indeed, seeing 
that so large a portion of the iron we now make passes in one shape 
or another through the smithy, it is not unlikely that in the face 
of the very significant tendency to substitute steel for iron, a 
machine-puddler will be more generally required in this than in 
some other districts. 

Ironfounding and engineering establishments are fairly employed, 
and in their foundry departments some of them are oppressively 
busy, and complain that they cannot get their men to work with 
anything like the regularity which is needed to execute orders 
without unnecessary delay. And in this position it is likely these 
firms will remain, unless the orders about to be given out should 
be more equally distributed; for inquiries continue to be received 
at most of the engineering works, mainly for quotations for piping 
and riveted work. The Southport corporation require 4098 yards 
of cast iron socket pipes, of 20in. bore, for their gasworks; the local 
board for the Hebden Bridge District, Halifax, want 150 tons of 
3in. cast iron water pipes, with the necessary hydrants and valves; 
the Erpingham union rural sanitary authority, who are the board 
of guardians for the Erpingham union, are soliciting tenders 
from ironfounders who are prepared to supply 180 yards of 5in. 
cast iron outfall piping, with 42 screw piles and other appur- 
tenances, and for 37 sets of manholes, covers, and ventilators, 22 
gullies, and other castings; a telescopic gasholder (with columns, 
&c.), 104ft. in diameter, is needed by the Widnes local board for 
their new gas station at Ditton ; and four wroughtiron and fifteen 
cast iron bridges will have to be made in this or some other dis- 
trict, for the Chatburn and Hellifield Railway, belonging to the 
Lancashire and Yorkshire Railway Company. This week there is 
little cause for complaint at the engineering works and ironfoun- 
dries on account of the dawdling of the men, who are nearly all 
applying themselves very closely to work, in order to have as good 
a reckoning as possible at the end of the week for recreation pur- 
poses during Whitsuntide. 

Although now at work, the tube makers lately on strike at 
Wednesbury have had another division of strike pay. While the 
dispute was pending the Amalgamated Association of Engineers 
voted to them as part of a 1s. levy, £150, £50 paid at the time, 
and £100 just to hand. Of this sum, married men have each 
received 5s, 6d.; single men, 4s.; and boys 2s. The other portion 
of the levy (£1000) went to the South Wales colliers. 

Pig iron is in more plentiful supply, but for all good qualities 
the quotations are strong; and preparations are in progress to 
increase the make of Staffordshire iron so soon as coal shall be well 
down. 

The Warwickshire colliery owners reported to-day much incon- 
venience arising out of the continuance of the strike of their colliers, 
but quoted the drop of 1s. 8d. per ton in North Welsh coal, and 
the reported prospect of a further drop in support of their con- 
tention that they must require the observance of the notice they 
have given. Still, itis hardlycertain that some kind of conciliation 
will not be determined upon. The price of Staffordshire coal was 
not stronger on account of the strike in Waiwickshire—the pro- 
duce of the localities which supply the household market being 
especially weak. 

Some importance is attached to the meeting at Nuneaton, on 
Wednesday, of the council of the Miners’ National Association, 
seeing that Mr. Macdonald, M.P., and Mr. Burt, M.P., were both 
there, and an understanding come to that in the event of the 
Warwickshire and the North Staffordshire coalmasters declining 
to arbitrate on their respective notices for a 10 per cent. drop in 
miners’ wages, the men’s case would probably be recommended to 
the consideration of the districts, 

Colliery operations are being pushed forward upon most hands. 
The Hamstead Colliery Company have already allotted their 
shares ; and the allotments were in course of distribution on Wednes- 
day. Seeing that the subscription list was closed when for £100,000 
some £150,000 had been subscribed, there are, of course, some 
disappointments, but they relate mostly to offers received from 
persons who have not a local connection, 

Chiefly to double their output of coal, making it at least 
300,000 tons a year, the Darlaston Iron and Steel Company, 
Limited, are issuing £42,000 share capital in 7000 new ordinary 
shares of £6 each, but to rank for dividend as paid up £10 shares. 

It is made known that the Earl of Shrewsbury is about to con- 
nect his Brereton Colliery with the Cannock Mineral Railway, 
near the Rugeley town station. When the line was first constructed 
a branch line was made towards the colliery, and rails laid. The 
contract for the completion of the branch line has now been taken 
by a Wolverhampton firm. 

It is expected that the arbitrators under the South Staffordshire 
Mines’ Drainage Act will have no difliculty in making awards for 
the Tipton and Old Hill districts, each for one year, and equiva- 
lent to 3d. for every ton of slack, shale, lime-tone, ironstone, fire- 
clay, coal, and other mineral raised, even as they have made such 
an award for the Bilston district. If the awards are made, then 
the commissioners hope to get funds sufficient for all emergencies, 
and to make considerable provision towards the cost of pumping. 
A year hence it is believed that information will have been 
— which will enable the arbitrators to make their complete 
award, 

Enormous fortunes are reputed to have been lately won’ in the 
coke trade; but there are exceptions to every rule, and this dis- 
trict supplies a notable exception to that rule. The meeting, on 
Monday, of Mr. Benjamin Ward, of Pensnett and South Wales, 
coalmaster and coke merchant, revealed the fact that in the past 
four years the debtor had lost over £71,000, by having to deliver 
at low prices coke that had to be made of high-priced coal. Very 
little surprise wi experienced that under these circumstances 
there should be less than £1000 of assets to meet over £32,000 of 
liabilities; or that the meeting should have appointed a committee 
of investigation with power to liquidate by arrang' t 

Mr. Robert Goudie, ironfounder and fire-iron manufacturer, 
Oxford-street, Birmingham, has met his creditors and showed 
liabilities £2218 18s, 11d., and assets £1163. The debtor's offer of 
a composition of 7s. 6d. in the pound has been accepted. 

The estate of Messrs. H. C. Percy and Son, ironfounders, Broad- 
street, Birmingham, is to be liquidated by arrangement, their 
liabilities being £1317 10s, 1d., against £816 11s. 8d, assets, 








under their list prices, which I indicated in my last report, has now 
been followed, so far as foundry iron is concerned, by a definite 
reduction of the quotations to this extent, No. 3 being now quoted at 
70s. per ton delivered in the Manchester district. In forge iron 
quotations are without any material change, and nominally remain 


| at about 67s. 6d. per ton, makers having some good unworked-off 


orders still on hand. Cleveland iron delivered in this market 
has alse been offering for less money, for although makers’ 
quotations for prompt delivery still range about 65s. 6d. to 
65s. 9d. per ton for foundry, and 63s. 6d. to 63s. 9d. for forge 
qualities forward, sales have been made ata shilling or so per 
ton under these figures. There is not much improvement to report 
in the finished iron trade. A few shipping orders for bars which 
have been given out during the last few days have thrown a little 
more work into the hands of manufacturers, who, considering 
that a week will be broken into by the Whitsuntide holidays, may 
probably get through the month, but generally there is very little 
doing. Prices remain without any material change, bars delivered 
being worth about £8 12s. 6d. per ton. 

I hear that at some of the local foundries the men recently came 
to the conclusion that the present was an opportune season for 
demanding an advance of wages, and sent in notices accordingly. 
Considering that the greatest pressure is now on all hands being 
exercised to bring down prices to the lowest possible point, it is 
scarcely necessary to say that the ill-timed efforts of the men were 
not successful. 

The Lancashire coal trade is exceedingly quiet, and notwith- 
standing that many of the pits have been put on short time stocks 
are accumulating. Prices also are weak, for although there has 
been no general reduction of the list rates, there isa very large 
amount of underselling, especially amongst the smaller concerns 
and some of the recently formed limited liability companies, 
who, not being in a position to stock, are compelled to push 
their coal on the market at low prices. The only classes 
of coal which appear to be at all firm are good engine fuel and coal 
suitable for brick burning, and this in some measure arises from 
the lessened production at present. House coal is becoming a drug, 
and the common classes of forge coal, burgy, and slack, are offering 
at almost any price. In gas coal there is plenty ef inquiry, and 
a few contracts have been placed at prices ranging about 12s. to 
12s. 6d. per ton for good screened qualities at the pit, but generally 
there is a disposition amongst consumers to hold back in anticipa 
tion of lower rates. The shipping trade continues dull and prices 
are weak, 

For coke there is a tolerably fair inquiry, and prices are steady. 

No definite general movement in regard to the wages question 
has yet been taken by the Lancashire colliery proprietors, but if 
trade continues in its present depressed state, some step will be 
necessary before long. In the West Lancashire districts the pre- 
valent impression is that a reduction of 25 per cent. will not be 
more than sufficient to meet the requirements of tiade, as wages 
are already out of proportion to the present selling price of coal. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE iron trade proper remains quiet, but at not a few establish- 
ments an augmented quantity of work is being done this week in 
anticipation of the Whitsuntide holidays, which will commence on 
Saturday, and will be continued during the greater part of next 
week. The workmen are naturally anxious to make their earnings 
as large as possible, and wherever the state of the order books will 
admit of an extra quantity being produced that course is being 
adopted by the employers. There is no appreciable change in the 
value of either pig or merchant iron, but certain brands of the 
former have a weaker tendency, in sympathy with the downward 
movement in Scotland. Henatite pigs are still nominally held at 
recent figures, but some of the agents for producers in the Barrow 
district report that they are experiencing a rather better inquiry 
than has prevailed of late. 

The majority of the foundries are doing a moderately steady 
amount of business on account of machine castings for new 
work and repairing purposes, together with light builders’ require- 
ments. Ata few of the larger foundry establishments pipe orders 
are the piéce de résistance, very good specifications of that kind having 
recently been placed by sundry Yorkshire companies and corpora- 
tions. Several other wants of this description will shortly have to 
be satisfied, very considerable extensions of their existing pipe lines 
having been resolved upon by the local boards of many of the 
larger manufacturing and mining villages of South and West 
Yorkshire, 

Messrs. Marshall, Watson, and Norwood, of the Harleston Iron- 
works, Sheffield, have contracted with the Sheffield Town 
Council to supply metal castings at the average price of 5s, 114d. 
per cwt. 

The local and district railway wagon builders are steadily em- 
ployed, mostly on account of the iron and coal companies which 
have recently been established, or for those concerns which are 
extending their operations. A South Yorkshire colliery company 
has just given out a contract for the supply of 100 coal wagons. 

The armour plate departments of the two leading Sheffield 
houses engaged in that branch of business continue to be well 
engaged, both on account of the home and sundry foreign Govern- 
ments. Messrs. Charles Cammell and Company (Limited), of the 
Cyclops Works, are stated to be carrying out an extensive con- 
tract for large sized plates for the Téméraire, a powerful vessel 
now on the stocks in Chatham dockyard. A number of these 
plates, varying in weight from 11 to 16 tons, have already been 
despatched to Chatham. They are, as usual, sent off in an almost 
finished condition, the bending to the various angles of a vessel's 
sides being performed by hydraulic machinery at the dockyards, 
when necessary. 

Good ship plates are in request for the Humber, Clyde, and 
Mersey. Considerable results, it is thought, may ensue from the 
judicious remarks of Mr. Menelaus and the letter of Mr. E. J. 
Reed at the meeting of the Iron and Steel Institute, and the 
Sheffield steel producers naturally hope to have their share. There 
can be no practical doubt, so far as price merely is concerned, that 
Bessemer plates of good quality can be produced at a lower figure 
than good iron plates for shipbuilding purposes. 

A case of considerable importance both to employers and work- 
men came before the Sheftield stipendiary magistrate on Monday, 
and the decision in it ruled ten others. The facts were, that on 
April 29th a number of puddlers in the employ of the Albion Steel 
and Wire Company (Limited), Sheftield, absented themselves from 
their work “‘ without just cause or lawful excuse,” whereby heavy 
loss was suffered by the company. Eleven puddlers were therefore 
summoned for the breach of contract, and the company claimed 
£5 from each man as compensation for the damages sustained. 
Defendants were bound by the printed rules posted up in the 
works to give a fortnight’s notice before leaving their employment. 
The men contended that the iron supplied to them was bad, and 
took nearly thirteen hours to work six heats, instead of from ten 
and a-half to eleven hours. After a careful inquiry into the facts 
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bearing upon the matter, the stipendiary held that the men were 
wrong, and ordered each to pay £3 and the costs incurred. 

The Board of Trade returns for the month of April show that 
there has been a falling off in the aggregate exportation of coal, 
coke, and patent fuel. The quantity shipped from Grimsby, all of 
which would doubtless be sent from the South Yorkshire and 
Derbyshire districts, was as under: To France 5085 tons, Germany 
1985 tons, Holland 373 tons, Belgium 366 tons, Sweden 2210 tons, 

: ; : ssin 1236 tons, Egypt 7946 

77 tons, Nova Scotia 
265 tons, and coastwise 1659 tons, making a total of 23,856 as 
against 20,642 tons in April, 1874. 

The returns giving the value of the hardware and cutlery exports 
are as follows :-] i £14,513; Germany, £74,302; Holland, 
£31,335 ; u 3; Spain and the Canaries, £32,583 ; 
United States, the Spanish West Initia Islands, 
£30,648 ; Brazil, £1 Argentine Republic, £31, British 
North America, British India, £86,641; Australia, 
228,936 ; and “ other « ies,” £382,849. It thus appears that 
Australia is fast becoming one of our best customers. 
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THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Tue aspect of the iron trade of Cleveland remains decidedly 
more promising. Very few were prepared for the satisfactory con- 
dition of affairs indicated by the publication of the North of 
England iron trade statistics for April. These statistics showed 
briefly that of 157 furnaces built, 128 were in blast and 29 were out 
of operation ; that the make of pig iron for the month of April was 
not less than 186,506 tons, being, as I ventured to conjecture ina 
previous letter, the largest production of any month in the history 
of the trade; and that makers’ stocks stood at 79,021 tons at the 
end of April, being a decrease upon the stocks of the previous month 
of not less than 17,348 tons. In the face of facts like these, it 
cannot be said that the iron trade of Cleveland is otherwise than 
favourably circumstanced, or that the prospects of the future are 
otherwise than bright and full of encouragement. The shipments 
1 for the past month show an increase of 
10,413 tons on the fereign shipments of the previous month, while 
the shipments coastwise show an increase upon the returns for 
March of 9526 tons. In both directions, therefore, there is a con- 
siderable improveme nt. 

Progress is still the watchword and motto of the iron trade of 
this district. The North of England has now more blast furnaces 
available for use than either Wales, Staffordshire, or Scotland, 
but it is to be remarked that most of the twenty-nine furnaces 
now out of blast are not likely to be again blown in, except in an 
improved or modified form. Three of these, belonging to William 
Whitwell and Co., of the Thornaby Works, South Stockton, are 
iuntled, and it is difficult to understand how it is 
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that their pl in the returns of the Cleveland Ironmasters’ 
Association hi ot been vacated. At the South Bank Works of 
Messrs. Thos. Vaughan and Co, there are four furnaces out of 






‘e undergoing alteration and repairs, as are also 
the three furnaces of Messrs. Samuelson and Co., at Newport. 
The following additional furnaces are at present in course of con- 
struction : — Robson, Maynard, and Co. are building two new 
furnaces at Redcar Ironworks ; Swan, Coates, and Co, are building 
one new furnace : Bell Brothers are building two new furnaces at 
Port Clarence ; the Tees Bridge Iron Company are building one 
new furnace ; C, 11. Bagnall, jun., are building one new fur- 
nace; Bolckow, Vaughan, and Co., Limited, are building one new 
furnace at Witton Park ; the Consett Tron Company are building 
one new furnace ; the Rosedale and Ferryhill Iron Company are 
In addition to all these, I believe it is 
Whuitwell and Co, to build three other 
uew furnaces in the place of the old ones now being demolished at 
Thornaby, while the foundations of the three new furnaces to be 
built by the Staughton lron Company will be commenced next 
we ek, 

In the midst of all thi 


blast, but these « 
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building two new furn 
the intention of Messrs. W. 


s activity, the Cleveland iron trade has 
rather been stunned by the recent occurrence of so many failures 
in ‘the iron and shipbuilding trade. Nothing else almost was 
talked about on "Change at Middlesbrough this week. A feeling 
was abroad highly inimical to the maintenance of the confidence 
and good faith that is so essential an element in the conduct of the 
iron trade; and many ugly and sinister rumours were bruited about 
us to possible or probable failures in the immediate future. In 
these rumours I am sorry to say one or two of the largest firms in 
Middlesbrough were concerned, but after making full and patient 
inquiry of the best sources, 1 was assured that they were quite 
without foundation, Still, however, unfounded they may be, it is 
undeniable that they have for the time shaken confidence and 
interfered with the course of business, 

More is being done in the finished iron trade. With only one 
or two exceptions of comparatively trifling account, all the works 
in the North of England are now fully employed. Somewhat 
better prices are also being realised for rails, which have gone up 
within the last fortnight from 2s, 6d. to 5s. per ton. Now that 
igation season has fairly set in, good hopes are entertained 
ess of activity which has become apparent in the finished 
will be improved, or, xt all events, fully maintained— 
gh there are some who, on the other hand, believe that the 
resumption of operations by the iron manufacturers of South 
Wales will operate prejudicially on the North of England. 

I have just had an opportunity of seeing at work Walker’s patent 
safety detaching hook for the prevention of accidents by overwind- 
ing. This valuable invention has been adopted to a large extent 
in the Cleveland district, and also to some degree in the Durham 
coal district. It is « y applicable to blast furnace hoists or the 
winding shafts of « s. Mr. Walker has just received from 
Mr. A. L. Steavenson, iining engineer to the well-known firm 
of Bell Brothers, a very 



































satisfactory testimony to the efficiency and 
value of his invention, which has just been applied to the Skelton 
Park mines of that firm. 

A fair amount of busi 
Coking coal and coke are 





ss is being done in the coal trade. 
reat deal inquired after, owing to the 
briskness of the pig iron tr ul during the last ten days small 
coals, for calcining and similar purposes, have rather improved in 
value. For the month of April the total quantity of coal exported 
from Neweastle was 516,628 tons, and 15,076 tons coke, as against 
241,901 tons coal and 8024 tons coke in the corresponding month 
of last year, Sunderland shipped last month 144,855 tons of coal, 
as compared with 127,240 tons in the same month of last year, and 
at all the other principal ports on the north-east coast there is a 
manifest increase in the shipments of coal and coke as compared 
with last year. Most of the pits in Durham are working full 
time, but in the Northumberland coal-field there is rather a limited 
demand for steam coal; and, in consequence of this, there is not 
the same activity at the collicries, some of which are only working 
three-quarters time. 

Shipbuilders on the three northern rivers are doing a fairly good 
stroke of work, some of them even having six months’ contracts 
on hand. Messrs. C, Mitchell and Co., of Low Walker, launched 
on Saturday a new iron paddle steamer, the Baron Osy, of 
300-horse power, for the service between London and Antwerp. 
Another vessel, named the Royal Dane, was launched last week by 
Messrs. J. W. Richardson and Co., Low Walker, for the Tyne 
Steamshipping Company, who will employ her in the Copenhagen 
trade, 




















NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
Tur downward tendency of prices in the warrant market, which 
T noticed last week, continues, and the total amount of the decline 
during the week is close upon 5s. per ton. On Friday the market 
was dull, with the greater proportion of the transactions at 66s., 








a lower figure than has prevailed since October, 1871. There was 
a better business on Monday, with prices still falling, the figures 
being from 66s. to 65s. On Tuesday the market was very flat, 
with business from 65s. 6d. to 64s. 9d. cash. The stores are about 
equal to what they were this time last week. ’ 

Within the past few weeks makers have shown a ready dispo- 
sition to sell, and the prices have consequently been decreasing. 
It will be seen from the following quotations, as compared 
with those of the previous week, that a very marked reduc- 
tion has been made :—G. m. b. at Glasgow, No. 1, 67s. 6d.; No. 3, 
65s.; Gartsherrie, No. 1, 72s. 6d.; No. 3, 69s. 6d.; Coltness, No. 1, 
76s.; No. 3, 68s. 6d.; Summerlee, No. 1, 70s.; No. 3, 67s. 6d.; 
Langloan, No. 1, 70s.; No. 3, 68s.; Carnbroe, No. 1, 69s. 6d.; No. 
3, 67s. 6d.; Monkland, No. 1, 68s.; No. 3, 65s. 6d.; Clyde, No. 1, 
68s.; No. 3, 65s. 6d.; Govan, No. 1, 67s. 6d.; No. 3, 65s. 6d.; 
Calder, No. 1, 72s. 6d.; No. 3, 67s.; Glengarnock, No. 1, 71s.; No. 
3, 67s. 6d.; Eglinton, No. 1, 66s. 6d.; No. 3, 64s. 6d.; Dalmellington, 
No. 1, 66s. 6d.; No. 3, 64s. 6d.; Carron (at Grangemouth), No. 1, 
72s. 6d.; Shotts (at Leith), No. 1, 72s. 6d.; No. 3, 68s.; Kinneil 
(at Boness), No. 1, 67s. 6d; No. 3, 65s. 

The shipments of pig iron from Scotch ports for the week ending 
the 8th inst. amounted to 11,624 tons, showing the comparatively 
large increase of 4252 as against those of the corresponding week of 
1874. The imports of Middlesbrough pigs at Grangemouth for 
the week were 3120 tons, being 20 more than in the corresponding 
week of last year. That the recent large reductions in the prices 
of iron have begun to exert a favourable influence on the Scotch 
trade may be gathered from two facts which appear in the figures 
quoted above—that our exports are notably on the increase, and 
that we are using less iron imported from the North of England 
than we were some months ago. 

There is no improvement in the home demand for coals in the 
west, but shipments, which fell off very much two weeks ago, 
appear to be again steadily gathering inextent. The prices showa 
reduction from those I last guoted. Household sorts bring 8s, 6d. 
to 11s.; steam, 9s. to 11s,; splint, 9s. to 9s, Gd.; smithy, 14s.; and 
Wishaw Main, to 8s. Gd. In the eastern mining counties it is 
difficult to ascertain the precise state of affairs, as circular prices 
seem to be much disregarded in transactions. An activity 
observable in some places in the way of pit extension and improve- 
ment, which would indicate at least an expectation of better times 
But just now there is, as regards the home trade, no perceptible 
augmentation of orders, and the shipping demand is comparatively 
slow. 


Regarding the miners there is, this week, very little to be said. 
The great body of them have accepted the terms offered by their 
employers without opposition, and there is nota single strike in 
the country which can in any way be said to be organised, or to 
have about it the elements of duration. The miners of the Glasgow 
district have held a meeting to hear the reply given by the masters 
to a deputation that waited upon them to request that the reduc- 
tion of wages should be restricted to 6d. a day. The deputation 
reported that the replies were all to the same effect—that the 
employers, who are mostly sale-masters, were compelled to make 
a reduction of 1s, at present on account of the low rates at which 
the ironmasters are sending their: coals into the market. It was 
thereafter unanimously agreed that the men should accept the 
reduction. 

Those of your readers who perused the paragraph contained in 
my last communication with respect to the affairs of Merry and 
Cuninghame (Limited) will be in a manner prepared to hear that 
the investigation committee have in the meantime suspended their 
proper labours, and called a meeting of shareholders, at which they 
will recommend that the vendors’ proposal to take back the pro- 
perty be accepted. Mr. Merry emphatically contradicts a rumour 
that he had been purchasing shares to a very large extent while 
they were low in price, with the objectof anticipating the carrying 
out of the proposal now made. He declares that he has not pur- 
chased a share in the company for two years. 

The North British Railway Company are about to construct a 
short line of railway to connect their Edinburgh and Glasgow and 
Helensburgh systems at Cowlairs station, in the neighbourhood of 
Glasgow. 

The new Clyde pier just erected at the town of Dumbarton was 
opened on Saturday with great ceremony. The pier extends into 
the river Clyde a distance of nearly 800ft.; it is constructed of 
wood, the workmanship being apparently very superior. Mr. W. 
R. Copland, of West Regent street, Glasgow, was the engineer, and 
the works were executed by Messrs, Coghill and Co, of Port Glasgow, 
contractors, 

Messrs. Aitken and Mansel have just launched from their 
shipbuilding yard at Kelvinhaugh, Glasgow, a fine screw steamer 
named the Freja, of about 1400 tons burden and 150-horse power, 
which they have built to the order of Messrs. Walker, Henderson, 
and Co., engineers, Glasgow, for Mr. L. N. Jehannsen, of Copen- 
hagen, 








































The Clyde trustees are now engaged in the construction of a 
second new graving dock at Govan, which will be 560ft. long on the 


floor, with a depth of 22ft. on the sill at high water of spring tides, 
and 20ft. at neap tides. 

A committee of the Edinburgh Chamber of Commerce is collecting 
information with reference to patents, with the object of recom- 
mending to the chamber what steps should be taken by that body 
in reference to the Lord Chancellor's Patent Bill. 


WALES AND ADJOINING COU 

(From our own Correspondent.) 

Every day now witnesses a breaking up of the federation of 
labour, and though it may be some time yet before the whole of 
the Welsh coal districts exhibit their old state, yet it is tolerably 
clear that the strike with its disastrous consequences is fast nearing 











TIES. 


its end. The most direct blow yet given to the strike 
has been directed by a few of the non-associated coal- 
owners. It would appear that at these collieries a double shift 


has been in action, but the night shift is now abandoned, the 
market requirements having fallen, and the men thus dispensed with 
having swollen the number of the unemployed colliers, a 
natural desire has been aroused amongst those who have been 
idle during the last four months to get to their old quarters in the 
coal mines as soon as possible, but the places will be filled 
by the new comers. Hence it is that in despite of the protests of 
the union agents there is a constant slipping in, so to state, in the 
various collieries, Cyfarthfa having now nearly a hundred men at 
work who have gone in half a dozen at a time. The most remark- 
able break up has been at Dowlais. There, on Saturday last, about 
two pa te decided to go to work against seventy who opposed 
it. The decision was arrived at by ballot, and the men were un- 
consciously classic in selecting beans for the purpose. Beans 
represented workers, peas non-workers, and such was the force of 
the excellent example shown that on Monday 800 men went to 
work, and on Tuesday this number was increased to 1000. It was 
hoped and anticipated that Dowlais would be followed by 
Plymouth and Cyfarthfa, but antagonistic influences prevailed 


at a mass meeting held on Tuesday, and the majority 
were for continuing the strike. It is, however, tolerably 


certain that this decision will carry little force. Shopkeepers 
say that the pinch has come, and that longer holding out 
is impossible. Grocers who have hitherto trusted the men 
have, in several instances, called their creditors together, and 
longer stagnation must inevitably bring about general bankruptcy. 
Coal, too, is falling rapidly, and as soon as the ironwork coal- 
owners can get their produce to market a rapid decline is certain 
to follow. In some towns twenty or thirty miles from the sea- 
board coal has been selling at 23s. per ton; but no sooner had a 
small quantity of the Association coal been put out than it fell to 
18s. What the country urgently needs is cheap coal. Our indus 
tries demand it, and: without it the ironworks will assuredly 
remain in a stagnant state. Most of the Welsh iron- 


masters can get orders— some still hold a few—and with 
coal and wages down, and less opposition from jum, 
which is not unlikely, the trade may be a little revived. I note 
healthy signs in various quarters, improved ventilating arrange- 
ments, extension of workings, superior pumping methods, im- 
proved coking ovens here and there, and sinking to deep measures 
at great outlays, which would never be done if prospective trade 
looked hopeless, or doubtful. Mr. Thomas, at Blaen Clydach ; 
Messrs. Nixon, Taylor, and Cory, at Merthyr Vale; Mr. Crawshay, 
at Cwm; and Castle Pit, Thomas and Griffiths in the Rhondda, 
come under this category, and I shall expect Mr. Fothergill to 
follow in his 4ft. seam near Merthyr. 

At Rhymney and Tredegar the desire for resuming work has 
overwhelmed the idlers, and many places in the Monmouthshire 
district present even a livelier aspect than the Glamorganshire 
collieries. There has also been a partial resumption in the Swansea 
valley, and it is rumoured that even the unionists will make an 
effort to bring about an arrangement at the next meeting of the 
Coalowners’ Association. 

Blaenavon is now in full work. At Cyfarthfa the refineries are 
started, and in a day or two one of the mills will be at work. One 
of the Plymouth mulls started on Monday. 

It is gratifying to note that Newport, Mon., is looking ahead. 
The steamship connection with Bristol is now complete, and will 
seriously affect the railway. The Severn tunnel scheme is to be 
set in action at once. 






























































































































































875. 
Tron (continwed)— 
Pig in Yorkshire— £na@ £844, 
No.1 ..ccecceeeee| 310 0..0 0 0 
No. 2 376.000 
Lancashire . . No.3 326.000 
Staffordshir . Pipes in Glasgow 600.750 
Scotland . Plates in Glasgow 915 0..10 @ 0 
° Yorkshire lo O @..1210 0 
Rails—Cleveland 75 0..712 6 
Castings—Small— Glaszow.... f 9 0 0..9160 0 
Birmingham ......+ 8. Yorkshire, Steel| 9 5 0..9 7 6 
Cleveland ... Do. Iron| 7 2 6..710 0 
Lancashire GE accwssoue 615 v..7 uv 
Rails—Old— 
Cleveland 450.000 
Staffordshire 000.000 
Yorkshire Yorkshire ......}] 4 5 0.. 410 0 
Copper, per ton— Railway Chairs— 
Bvitish—cake ....+.++ JaSgOW ....0000..| 510 0..6 0 O 
Aus au, per ton. Refined metal ... 400.400 
Best Select Do. in Waies 700.850 
Bottoms Sheets, single, in— 
Chil Cleveland 1 0..1110 0 
Beef 0 
Bheet ... +--+ 5 0 
Spanish Cake ... 0 
Cc 0 
015 6..017 0 
018 0..0 0 
ales see 013 0. 016 6] g, Foreign......-.. 00 0..0 0 
Sheffield eerece 17 G.. 0 O Of] English, W.B, +. | 2 0..2310 0 
Coals, best. per tou— Other brands 2 0.23 00 
birmingham 015 0..019 06 Red or minium . 24 0 0..2410 0 
Cleveland ....eeeee0e5| O 7 6... 0 9 6 Sheet, milled 2300. 000 
Derbyshire— Shot, patent 2610 0..0 0 0 
ebest ordinary ....] © 13 0..015 0 White, dry .. 19 00..000 

Converting «| O12 0..0 00 Groundinoil ....] 0 0 0..0 0 0 

Other sorts 010 0.. 014 O|| Ols, per tun— 

Slack 0 3 6. 3 0! Seal, Pale 0 
Glasgow .. 0 6.. 011 0 Brown 0 
Laucashire— | Yellow to ting 0 

010 0.. 010 Gi} Linseed........ 0 
012 0.. 014 O|] Olive, Gallipoli 0 
ula 6.. 017 6! Spanish . 0 
London— | Palm 0 

Best . 2o3..19 0 Rangoou 

Other sorts ov 3..1 0 0| 0 
South Yorkshire— |] Rape 0 

Best ordinary . .. | 012 0.. 014 6) 0 

Converting . 012 0..0 00 0 

03 6..0 5 ©| 0 

0 0 0.. 0 O 0} Sperm, body. 0 

0 0 0.. 0 0 0|| Whale, South 0 

00 4..0 0 OF} Brown ... 0 

Iron— | E. 1. Fish . 0 

Angle in Glasgow .... | 9 0 Yellow 0 
dar, sh,in London | 3 0 || Phosphor Bronze, 

seeeeee 8 0 Bearing 1200 0..0 0 0 

StatYordshire a 8 G|| N 1450 0..0 0 0 

Waies, bars ...... 9 0 |) Quic 230 0..0 0 0 

De., common | 8 0 || Spelter, per ton— 

Yorkshire best .. lo 0 BAR 00 cocccccceces 23 0 0..2310 0 

Common ........) 3 v|| English, Viands.....] 0 0 0..0 0 0 
Cleveland— jleel— 

Angle and bulb ..| 8 5 .. 810 © Bessemer, rough...... | 810 0..9 0 0 

Boiler plates..... 910 0..lul 6 Do., manufacture 0..10 0 0 

Cable iror 1010 0..11 0 © Do., cast. Sheffi 0.2% 0 0 

Nailrods 8 15 4 Do., best, do. 0..55 0 0 

Rivet iron lu Do., spring 0.22 00 

Ship placcs ......] 8 | sw 0.000 
Cleveland, common ../ 8 Tallow . 0..28 0 0 

Sal é.c0s0 8 St. Petersbu 0..0 00 

Best best 91 OE cecccecvcces 0.000 

Puddied el || Tin, per ton— 

ps, first quality— . 0 0 86 

Jirmingham ° 0 00 
0 00 
ks | 92 0 00 
320 00 
82 0 00 
150.18 0 
00 0..0 00 
113 6..1138 0 
000.00 0 
ny 3 
sheets—Waks— 
IC. coke .c0 cecccces 6.-110 0 
¢ 0..118 0 
0..116 0 
| IX. ditto .. 0.0 0 0 
4 Yellow Metal, 7i..0 08 
Pig in Scotland— 0... 0 0 
o1.. | 3 7 6..0 0 0..14 0 0 
NO. 3 wecsccceeeee) 8 5 0..0 0 
Aral 
PRICES CURR 
1875. 18 . | 1874. 
Leaiea 2 6 Per Load. £2204 .46' 22 
13 10/12 0 14 10]| Canada, Spruce,lst..10 012 0/13 01310 
610; 310 610 - 81010 0/1010 1110 
610!| 4 0 610 » ©} 1010 11 10 
940/455 0 10 O11 0 
80/8 09 6 1410 17 10 
60; 510 8 0 13 0 15 10 
60! 710 8 0 10 10 14 10 
65'708 0 0000 
80,/558 0 0000 
510, 310 6 0 oo0o08 
215| 215 38 5 oo000 
4 5| 4 0 4 5/]) Christiania, best 13 014 0/18 01410 
215' 210 3 5|| Other Norway 9 61110/11 10 13 10 
os 6 0: 415 615|/| Battens.allsorts.. .5 0 810] 9101010 
rd. pin 6 0 410 6 Of] Firng. bds,sq.oflin.s. d. sd] aod. sd. 
ellow pine... 4 0 610 4 0 610 1st yellow 13 617 6|14 615 6 
&Pnt.09 000 0000 Ist white 13 614 6/13 614 6 
Oregon ...... 9 022 0| 9 012 Of] Qnd quality 12 615 O]12 614 0 
Lathwood, Dantz.fm.6 0 7 0' 8 O 9 O}) Staves, pr.stndrd, £ ££ 4%. 
St. Petersburg 8 0 9 0 10 OL 0 80 0/95 01000 
Deals, per C. 12ft. by 2f. Din. 21 0/25 026 0 
Quebec, Pine, Ist ..% 24 0°22 097 6 250 v | 280 0 300 0 
Que 13015 0 15 01710 200 0 | 250 0 20 0 
Brd.... -.--. 9 ©1010 121014 0 











DEATH OF ADMIRAL SHERARD OSBORN.—We regret to announce 
the death ot Admiral Sherard Osborn, C.B., who was identified 
with the: Telegraph Construction Company from its formation. 
Mr. Abbott, in a postscript to his circular, says :—‘‘ His admirable 
qualities and genial manners endeared him to all who knew him. 
For some time past he had withdrawn from the active management 
of this company, but did not relinquish his post until he was able 
to find in Admiral Richards, C.B., late Hydrographer to the 
Admiralty, a most competent successor.” As captain, the gallant 
officer deceased commanded the Royal Sovereign, our first turret 
ship. He identified himself with the system to a great extent, and 
no doubt much of its popularity was due to his judicious exertions 
in its favour. 

Soutn KENnstncton Musevum.—Visitors during the week ending 
Muy 8th:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 9954; mercantile marine and other 
collections, 1134. On Wednesday, Thursday, and Friday, admis- 
sion 6d., from 10 a.m. to 6 p.m., Museum, 2217; mercantile 
marine and other collections, 159. Total, 15,464. Average of 





corresponding week in former years, 14,551. Total from the 
opening of the Museum, 14,219,502. Patent Office Museum, 


2997, 





2927. ‘Total number since the opening of the Museum, free daily 
12th May, 1858), 3,168,564. 
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LITERATURE. 


Economic Geoloyy ; or, Geology in its Relations to the Arts and | 
Manufactures. By Davip Pas, LL.D., F.G.S., &., Professor 
of Geology in Durham University College of Physical Science, 
Newcastle-upon-Tyne. illiam Blackwood and Sons, Edin- 
burgh and London. 1875. 

In-this little book geology is a from another point 
of view than that usually taken by the scientific writer. It 
is examined chiefly in its relation to the manufacturer and 
engineer; that is to say, the use’ of the materials of the 
world’s crust, their quality from an industrial point of | 
view, and their local sources, are more prominently ex- 
plained than their origin and their scientific aspect in 
respect of geologic time and place. The author does not 
pretend to do more than notice the various mineral and 
metallic substances themselves, and comparatively little is 
said of the processes by which these substances are converted 
into sasalamuat or ornamental articles. Such processes 
belong to technology, and would require a library in them- 
selves to explain a When necessary, however, for 
the purpose of elucidating the subject, the nature of pro- 
cesses and of technical appliances are briefly indicated. 

The various substances are classed under heads in rela- 
tion, for instance, to agriculture, land valuation, architec- 
ture, mine and civil engineering, heat and light producing 
materials, the fictile arts, pigments, dyes, and detergents, 
and so forth, while at the end of each chapter is a list of 
works that may be consulted for further information. 
These lists, we think, might have been extended with 
advantage ; for example, under the heads of “ Mine Engi- 
neering ” and “ Metallic Ores ” there might well have been 
included the excellent volumes relating to the mining 
districts west of the Rocky Mountains, prepared by the 
United States Commissioner of Mining Statistics; Phillips’ 
Mining and Metallurgy of Gold and Silver; Brough Smyth's 

told-fields and Mineral Districts of Victoria; to say nothing 

of many foreign publications, and the transactions of man 
learned societies. We could point out other works which 
might also be added to the lists in other parts of the work. 
The use of these references is great, especially in a book 
which does not aim at complete detail; and probably in 
another edition the author will think it desirable judiciously 
to extend them. We may also suggest a fuller subject- 
matter index. The book, so far as we have tested it, 
seems to be carefully done. It contains much that is 
interesting, and its value is not a little augmented by the 
excellent geological map of the British Isles which is in- 
serted in a pocket in the cover. 





Euclidian Geometry. By Francis CUTHBERTSON, M.A. London: 
Macmillan and Co. 1874. 

Ir the Geometrical Association“ had done nothing more, 
it might have congratulated itself in having drawn closer 
attention to existing text-books. The result of this atten- 
tion is that during the past four or five years a number of 
text-books have been published. These books are of three 
kinds : (1) Those based upon, and mainly translated from, 
French works ; (2) those based upon the syllabus of the 
Geometrical Association ; and (3) those modifying and re- 
arranging Euclid. The one before us is of the latter class. 
Professor de Morgan, although perhaps the ablest of those 
who have pointed out Euclid’s faults, made a statement 
that he did not think any good geometry could be written 
that departed entirely from the groundwork of Euclid. 
We cannot but think that if De Morgan had been spared 
till now, this statement would have been considerably 
modified, if not entirely changed. De Morgan is claimed 
by Euclidists and anti-Euclidists, the former triumphantly 
quoting this statement, the latter quoting his criticisms on 
) defects of Euclid. All modern writers alike profit by 
his work. 

Mr. Cuthbertson has adopted Euclid’s mode of proof 
“as offering a good logical training, also as being peculiarly 
adapted for teaching large classes.” He does not, however, 
follow Euclid in his classification, nor in the treatment of 
parallels, or ratio and proportion ; but keeps problems dis- 
tinct from theorems, introduces a lemma to bring out the 
idea of parallelism, and in proportion establishes the neces- 
sary propositions “for those particular species of magni- 
tude to which they are afterwards applied.” It may be 
interesting to see the axiom and lemma given to introduce 
the idea of parallels :— 

Axiom.—“If one straight line be drawn in the same plane as 
another, it cannot first recede from and then approach to the other, 
neither can it first approach to and then me from the other on 
the same side of it.’ 

Introductory Lemma,—Through a given point without a given 
straight line one, and only one, straight line can be drawn in the 
same plane with the former which shall never meet it. Also all 
the points in each of these straight lines are equidistant. 

By the method of superposition, the lemma is proved, and 
thus the definition of “ parallels” is obtained. 

We have secretly wondered why more has not been 
heard of a little work* published last year by A. J. Ellis, 
F.R.S., in which the question of “ Euclid’s conception of 
ratio and proportion ”t is peculiarly treated. After de- 
scribing “our only test of straightness,” the sliding, rota- 
ting, and clamping after rotation, by a transversal, of 
straight edges, he says :— 

“* Now let one arm of a biradial slide on a given straight edge, the 
trace of the other arm having been marked in its original position. 
Then in every new position of this second arm there will exist a 
new straight line having at least one point not in common with 
the original trace, while, as it has not rotated, it can have no other 
poet in common with the original trace, quite independently of 

ength. None of these positions of the second arm therefore ever 
meet the original trace. The existence of parallels is therefore 
demonstrated without any veiled reference to limits. The experi- 
ment is best shown toa single pupil by lines on tracing paper, moved 
over lines on other paper, and to a class by lines drawn by gum 
and whiting on glass, and moved over the chalk lines on the black 
board. It leads to the best practical method of drawing parallels 
by sliding one ‘‘ setsquare ” along another. The advantage of early 
familiarity with the notions of rotation and translation is obvious.” 


This is not the only graphic illustration given by Mr. 





* Algebra Identified with Geometry. By Alexander J. Ellis, F.R.S. 
London : C. F. Hodgson and Sons. 


+ We understand that Mr. Ellis is about to rewrite this paper, so that 





a full consideration of it must necessarily be the work of the future. 





Ellis, and we think authors would do well, when catering 
for the young, to consider how to call the greatest number 
of the pupil’s senses into action. Try to make the eye and 
the hand assist the ear. Mr. Cuthbertson, to a certain 
extent, does this by a judicious use of thick and thin lines, 
distinguishing the various parts of the diagrams at a 

lance. The student is further assisted by the solution of 

eductions, and the selection of a large number of exercises 
for his own solution. 

We have previously stated that Mr. Cuthbertson does 
not follow Euclid in his treatment of proportion. In fact, 
although Euclid’s method is perhaps the only one free 
from objection, the study of it in schools has long been 
abandoned for shorter algebraical methods. Our author 
yursues this system, and, although not free from fault, we 

lieve no better method will be easily devised. “That we 
have here innovations against Euclid, pure and simple, 
cannot be denied—would that they were even more 
striking. 
laboriously building upa giganticexamination system,which 


seems to be the bugbear of all authors, and, we fear, rather . 


prevents than extends thoroughness in education. Why 
should authors bow down before this examination mania ? 
Surely it is best to treat a subject in the simplest, most 
natural, yet comprehensive plan. There is no valid objec- 
tion, as far as we can see, to the use of half a dozen text- 
books on geometry. If we must have examinations, a 


candidate’s knowledge can be as well ascertained in | 


geometry, no matter what book he uses, as in chemistry, 
geology, or any other branch of science. The time has 
gone past when masters say—as they have said to us—it 
pays best to write out the proportions exactly as they are 
in the book. Unless the bookwork can be practically used, 


it is a waste of time to go through much of it. What we | 


want is not parrot-like repetition, but practical compre- 
hension. One word as regards the definition of a solid 
angle. Mr. Cuthbertson says :—“ A solid angle is made 
by the meeting in one point of two or more plane angles, 
which are not in the same plane.” 
that it is made by more than two angles. As a whole, the 
work forms one of the best editions of those text-books 
which halt between a thorough change and Euclid in all 
its purity. 








NEW DISCOVERIES RELATING TO LIGHT. 

SoME new discoveries relating to light, and the most important 
since the day when the possibility of spectrum analysis was first 
made known, have been made by Mr. William Crookes, and they 
excited a considerable amount of interest at a recent meeting 
of the Royal Society, as well as at the soirée held by the same 
body a few days previously. The first discoveries by Mr. 
Crookes were made known to the Royal Society in August, 1873 ; 
but his more recent discoveries, which are still more remarkable, 
were first described there about three weeks since. Mr. John 
Evans, F.R.S., president of the Geological Society, occupied the 
chair on the occasion, and among the listeners present were the 
two secretaries, Professor G. G. Stokes, and Professor Huxley ; 
also, Dr. Wm. Huggins, Mr. C. W. Siemens, Mr. J. Norman 
Lockyer, Dr. W. B. Carpenter, Professor Maskelyne, and Dr. J. 
H. Gladstone. 


Mr. Crookes began by stating that, in the paper which he had 
previously read to the society, he had made known how a lever 
arm of pith, delicately suspended in a very perfect vacuum, was 
repelled by the impact of light or radiant heat. A great condi- 
tion of success in the experiments was to work with the highest 
possible rarefication ; consequently the lever arms were suspended 
in glass bulbs from which the air had been exhausted by means 
of the Sprengel pump, which gives a far more perfect vacuum 
than can be obtained by the use of any other apparatus. 

Until these experiments were made it was supposed that light 
had no action upon a lever arm of small ponderosity suspended 


in vacuo. Indeed, the circumstance that light could not turn alever | 


arm so suspended has been quoted in standard scientific text-books, 
by Dr. Balfour Stewart and others, as one point in the long chain 
of evidence against the truth of Newton's emission theory of 
light. But Mr. Crookes last week exhibited a bar of pith sus- 
pended by a cocoon fibre in a large glass bulb very well exhausted. 
When a lighted candle was placed about 2in. from this bulb the 
pith bar began to swing to and fro, the swing gradually increasing 
in amplitude until the dead centre was passed over, when several 
complete revolutions were made. The torsion of the suspended 


fibre then offered resistance to the revolutions, after which the | 


In order to measure some of these effects Mr. Crookes uses a 


For this last twenty years we have been | 


Most authors state | 





piece of tubular glass apparatus in the shape of an inverted T, 
Fig. 1, containing a horizontal glass beam, suspended by a very fine 
glass thread. At the extremities of the beam were attached the 
substances to be subjected to experiment. In the centre of the 
beam was a small mirror, from which a ray of light was reflected 
on to a graduated scale, just as in Sir William Thompson's 





Fig. 2. 




















reflecting galvanometer. Thus the amountof repulsion pro- 
duced could be measured. The advantage which a glass thread 
possesses over a cocoon fibre is that the index always goes back 
to zero. The fibres used to suspend the arms are so excessively 
fine that when the end of one of them is held in the hand the 
fibre usually curls upwards like a cobweb until the other end of it 
floats almost vertically in the air. 

As the vacuum becomes less perfect the repulsion grows less, 


Fig. 1. u 





until at last the neutral point is reached where there is no action 
at all. If still more air be then admitted, attraction instead of 
repulsion sets in. The barometric pressure of the neutral point 
varies with the density of the suspended substance on which the 
radiation falls ; it varies also with the ratio of its mass to its sur- 
face, and with several other conditions. Thus the neutral 
point for a thin surface of pith being low, whilst that fora 
moderately thick piece of platinum is high ; it follows that, with 
a rarefication intermediate between these two points, pith will 
be repelled while platinum will be attracted by the same power 
of radiation. Mr. Crookes proved this experimentally, by showing 
simultaneous attraction and repulsion by the same ray of light. 
When these experiments were first made known, some of the 
observe. 3 tried to account for the effects by the assumed action 
| of feeble air currents or of electricity, but both these hypotheses 
were considered by Mr. Crookes to be abundantly disproved. 
Professor Osborne Reynolds suggested that the movement might 
| be due to evaporation and condensation at the surface of the 
suspended body. Mr. Crookes had a thick and strong bulb blown 
at the end of a piece of difficultly fusible green glass, speciall 
made for boiler gauges. In it he supported a thin bar of alumi- 
num at the end of along platinum wire, the upper end of which 


bar began to turn in the opposite direction, and so on alternately. | wire was passed through the top of the tube and well sealed for 
These movements were kept up with energy and regularity so | electrical purposes. The apparatus was sealed by fusion to the 
long as the candle continued to burn. When instead of a candle | Sprengel pump, and the exhaustion was kept going on for two 
a piece of ice was placed near the bulb, one end of the lever arm | days, until an induction spark refused to pass across the vacuum. 


came towards it as if attracted; but the truth was, as explained 


During this time the bulb and its contents were several times 


by Mr. Crookes, that radiant heat was acting upon the pith bar | raised to a dull red heat. At the end of the two days’ exhaustion 
from all parts of the room, and that the presentation of the piece | the aluminum bar was found to behave in the same manner as, 
of ice lowered the radiation on one side; consequently the move- | but in a stronger degree, than it would in a less perfectly ex- 
ment was really caused by repulsion acting in the opposite | hausted apparatus, namely, it was repelled by heat of low 


direction. 


intensity and attracted by cold. 


wt 
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The most remarkable of all the facts made known by Mr. 
Crookes last week was an apparent difference between the action 
of radiant light and radiant heat. At the highest exhaustions 
dark heat appeared to act almost equally on white pith and on 
pith coated with lamp-black, repelling either with about the 
same force; but, strange to say, the luminous rays repelled the 
black surface with more energy than the white one. This is all 
the more remarkable because light being reflected from a white 
surface, it might have been supposed that the consequent rebound 
would have repelled the white surface more than the black one. 
But taking advantage of the facts as they exist, Mr, Crookes con- 
structed an instrument which he calls a “radiometer,” and 
which excited much attention and interest both at the soirée of 
the Royal Society and the meeting last week. The apparatus 
is shown in the accompanying engraving, Fig. 2, and consists of 
four arms suspended on a steel point resting on a cap, so that the 
arms are able to revolve horizontally upon their central pivot, 
just the same, in fact, as the arms of an anemometer revolve. To 
the extremity of each arm of straw in the apparatus made by 
Mr. Crookes is fastened a thin disc of pith white on one side and 
black on the other, the black surfaces of all the discs facing the 
same way; the pith discs are each about the size of a sixpence. 
The whole arrangement is enclosed in a glass globe, which is then 
exhausted to the highest attainable point and hermetically 
sealed. 

This arrangement rotates with more or less velocity under the 
action of light. With one of the instruments the arms revolved 
once in 182 seconds when a candle flame was placed at a distance 
of 20in. When the same candle was placed at a distance of 10in., 
one revolution in 45 seconds was the result; and at 5in. one 
revolution was given in 11 seconds. Thus it will be seen that 
the mechanical effect varies almost exactly inversely with the 
square of the distance, sv that theory and experiment coincide. 

In these experiments Mr. Crookes had to be very careful to 
guard against the effects of undesired radiation. The lighted 
sun burners in the roof of the hall of the Royal Society inter- 
fered with some of the results, and a candle placed incautiously 
near his bulbs would send the contents of some of them spinning. 
As the velocity with which they spin varies with the intensity 
of the light, in these instruments we have a new form of actino- 
meter. At present there is no good and scientifically exact 
method of making actinometrical measurements; but these dis- 
coveries may possibly result in the production of a more perfect 
instrument for this purpose. The action of the radiometer is at 
present inexplicable on any recognised or unrecognised scientific 
theory. 


RAILWAY WORKING EXPENDITURE. 

Tue official half-yearly reports of the principal railway com- 
panies show that the rate of working, as exhibited in the per- 
centage of gross receipts absorbed, in the past half-year, and in 
each of the four-half years immediately preceding, has been as 
follows. The five years embrace, of course, the whole peried 
during which the recent increase in the prices of labour, fuel, 
and materials has been felt; and the figures are interesting as 
showing the extent of the rise in each case, and also how un- 
equally the companies would appear to have been affected by 
it 








Half-year ending 




















Companies. gsigs tub 1 des | tal 

ot- ot ot ote Di- 

ARZIAAZI|AA | AZ AA 

Per | Per| Per, Per! Per 

cent. | cent. | cent. cent. , cent. 

Belfast and Northern Counties... .. | 52°5 | 48°9 | 54-6 | 55°8 | 55°3 
Bristol and Exeter . + ta ee 45°S | 44°06 | 45°0 | 474 50°6 
Caledonian .. .. oa ae. oe 48°7 | 47°3 | 55°9 | S7°4 | S18 
Glasgow and South-Western oe «- | 45°2 | 44°6 | 44°7 | 50°1 | 58°S 
Great Eastern .. .. «2 es «- «. | 48°8 | 49°0 | 55°0 | 57°0 | 55°9 
Great Northern .. .. 0.2 «. ee =e | 46°3 | 46°1 | 49°4 | 52°9 2°7 
Great North of Scotland... .. .. . 50°7 | 47°0 | 49°1 | 49°4 | 49°9 
Great Southern and Western.. .. .. | 51°5 | 47°9 | 48°6 | 54°9 | 53°9 
Great Western .. .. «2 2 oe «- | 46°3 | 45°7 | 47°1 | 49°3 | 51°83 
Highland .. .. .. -. «+ «+ e+ | 42°0 | 41°8 | 48°9 | 53°2 | 58°0 
Lancashire and Yorkshire .. .. . 47°5 | 47°4 | 47°9 | 55'S | STS 
London, Brighton, and South Coast .. ) 47°5 | 44°0 | 45°40 48°22) 44°7 
London, Chatham, and Dover .. .. 53°2 | 49°8 | 51°S) 53°4 | 54°9 
London and North-Western... ..  ..  47°2 | 44°9 | 48°2 | 53°1 |, 5571 
London and South-Western .. ..  «.  50°2 | 51°7 | 53°1 | 55°5 | 561 
Manchester, Shefficld, & Lincoln.. .. 47°0 | 46°9 | 50°3 | 54°2 | 53°0 
Metropolitan ia es oe ee we co) COL aree) oe) Oe) ee 
Metropolitan District .. .. .. «. | 62°2 | 55°5 | 50°S | GOO 49°5 
Midland es ; oe ee oe ee oe | Meee | Oe | Ges | are 
Midland Great Western .. ee ee 55°S | 54°4 | 55°4 | 56°2 53°9 
Monmouthshire... .. .. .- «« «- | 48°8 | 46°5 | 50°0 | 49°4  55°5 
North British ..  . .. «. «+ eo | 53°8 | 50°7 | 55°1 | 62°70 54°6 
North-Eastern .. .. .. «. es «2 | 45°5 | 45°2 | 50°2 | 52°6 — 53°6 
North Staffordshire .. 46°0 | 45°5 | 47°7 | 53°4 54°S 
South Devon oe 6s oe ew 40°7 | 41°0 | 44°3 | 47°6 22 
South-Eastern .. .. se ce ee ee | 40°S | 4184 | 43°3 | 45°5 46°38 








Assuming they have now got over the worst effects of the rise, 
these figures show that the mean working rate has been affected 
to an extent equivalent to no less than 8 per cent. of the gross 
receipts. The mean working rate on the lines enumerated was 
45°l per cent. of the receipts in the half-year ending December, 
1871, which was probably the lowest rate reached in the history 
of the companies. The highest was in the December, 1873, 
half-year, when the rate was 53°3 per cent.; and this, owing 
chiefly to the reduction in the price of coal, fell to 52°9 per cent. 
in the half-year just closed. The extreme variation in the rate 
was, therefore, 8°2 per cent. of the gross receipts, equal to an 
actual advance in all departments of working expenditure of 
about 18 per cent. on the previous cost. Taking individual 
cases we find some remarkable results. For instance, the Bristol 
and Exeter, Caledonian, Highland, Monmouthshire, and South 
Devon Companies did not attain the highest rate until the 
December, 1874, half-year. The Glasgow and South-Western 
rate actually rose from 447 to 59°1 in one year, and the last 
half-year shows an increase of 13 per cent. over the correspond- 
ing half of 1870. The highest average recorded, putting aside 
the metropolitan lines, is 62 per cent. on the North British in 
the December, 1873, half-year, due, in some degree, to excep- 
tionally heavy charges for parliamentary expenses and compen- 
sation. The lowest rate recorded is that of the South Devon, 
in the December, 1870, half, viz., 407; but it is to be noticed 
that the rate has now risen to the full average of the other lines. 
The extreme variation in some of the principal cases has been as 
follows :—On the Highland line it has been as much as 16°2 per 
cent. of the gross receipts, making their rate now 58 per cent.; 
the Glasgow and South-Western has risen 14°5 per cent.; the 
South Devon, 11°5 per cent.; the North British, 11°3 per cent.; 
the London and North-Western and Lancashire and Yorkshire, 
10-2 per cent. each ; and the Caledonian, 10°1 per cent. On the 
other hand, the Great North of Scotland rate has for the past 
four years been lower than before, and has scarcely varied at all 
in-the past three years. The Brighton Company’s rate, too, was 
about as low in the past half as it was three years ago, and, 
indeed, is the lowest rate now recorded, excepting the Metro- 

litan, being no less than 8 per cent. under the mean of all the 
ines. The Southern lines have also varied much less than the 
other line generally. 





CLYDE PURIFICATION COMMISSION. 


Sir JoHN Hawksuaw, C.E., the commissioner appointed by 
her Majesty to inquire into the pollution of the Clyde, and the 
best means of its purification, opened a court of inquiry on the 
subject at the City Semnkom, Glasgow on Monday last. 

Mr. Alexander George Thomson, C.E., 194, West George-street, 
Glasgow, submitted a scheme of purification, which was briefly 
as follows :—He was not of opinion that to convey the sewage to a 
considerable distance and discharge it at a lower point of the 
river or estuary would be a satisfactory solution, as this would in- 
volve the contamination of other localities for the benefit of the 
city. It was perfectly practicable, in the present position of 
chemical and engineering science, to purify the sewage in the im- 
mediate vicinity of the city, with apparatus so substantially 
constructed and well ventilated as to obviate any inconvenience. 
The sewage of Glasgow was sofcharged with the refuse of public 
works as to render utilisation a matter of secondary importance. 
Starting from these premises, he would propose to reduce the 
quantity of matter to be treated, first by keeping the rainfall 
separate from the sewage, and secondly, by enacting that all 
water-closets be provided with apparatus for restricting the 
quantity of water used for flushing. The sewage thus reduced 
in quantity would be conveyed through existing sewers to a 
northern anda southern intercepting sewer of moderate dimen- 
sions, constructed with sufficient fall from the centre eastwards 
and westwards; an overflow sluice to the river being provided 
for use in case of repairs, Intercepting sewers to terminate at 
each end in air and water-tight receivers, surmounted 
by lofty and capacious cupolas, gathering into a ventilating 
shaft or lantern in the upper part. These poten, Ha being prominent 
objects, should be architecturally treated and variedindesign. The 
sewers to be also connected with ventilating shafts at intermediate 
points. The gaseous products arising from the sewers to traverse 
ashpits of furnaces placed at the base of the ventilating shafts, by 
which means they would be partially consumed, and the ventila- 
tion rendered more powerful. Layers of common gypsum (sulphate 
of lime) should be deposited within the shafts to fix the volatilised 
carbonate of ammonia, which is one of the chief products arising 
from sewage, and convert it into ammoniacal salts, which are 
innocuous and of some value. The remainder of the sewage matter 
he Fa gt to treat by a process of calcination or cremation as 
follows :—Benches or retorts are to be arranged in ovens in suffi- 
cient numbers around the base of the receivers. These retorts are 


present being discharged into the river, and carry it to the coast, 
was the best. 

William Strang, manufacturer, 64, Gordon-street, Glasgow, de- 
scribed a filtering machine, which would intercept all the sewage, 
keeping back the polluting portion, and allowing only the water 
in an innocuous state to pass into the river. The system was 
applicable to water-closets. 

ames M’Intyre, Fife Park, Port Glasgow, submitted descrip- 
tions and plans of a patent arrangement for intercepting and 
fitting the sewage for utilisation. He proposed that intercepting 
sewers be p! along the sides of the river, with tanks at different 
places between the various towns on the river banks, into which 
the sewage passes by means of pockets. The solid matter is lifted 
out of the tanks, and the water is passed off and purified. In 
answer to Sir John Hawkshaw, Mr. M’Intyre said he had made an 
estimate of the cost of his P and he was of opinion that for 
an outlay of £260,000 the Clyde could be purified from Dalmar- 
nock, above the city, to Erskine, several miles below it. He had 
not made an estimate with reference to the south side of the 
river. 

Mr. Adam Scott, Gresham House, London, E.C., explained the 
nature and appligation of Captain Liernur’s system, and was fol- 
lowed by Mr. William C. Sillar, director and patentee of the 
A. B. C. process carried on , a Native Guano Company, of 
Victoria-street, Westminster, London, who advocated a system 
of precipitation, which did not open the question of sewers. 

Mr. R. 8S. Symington, telegraph engineer, Oswald-street, Glas- 
gow, presented a model of his deodorising ash-bin and sewage puri- 
fier, and read a description of it; and said, in reply to Sir John 
Hawkshaw, that the use of the apparatus for two villas in the 
country would be £30. He calculated that, emptied once a fort- 
night, it would do for a tenement containing twenty-four persons. 

he inquiry was then  sngge'y until Wednesday, when Mr. W. 
R. W. Smith, town councillor of Glasgow, and a member of the 
Philosophical Society, said he was opposed to the present commis- 
sion, because he was of opinion that the fourth Rivers Pollution 
a contained as full information on the subject as it was pos- 
sible to obtain. He adopted the course suggested by the commis- 
sioners in that report, and thought that when the course suggested 
by them was too expensive it should fall on the Government. Mr. 
Smith handed in a couple of pamphlets, which contained recom- 
mendations collected by him for a number of years. 

Mr. John Carrick, master of works to the city of Glasgow, sub- 
mitted a plan drawn up by Mr. A. D. Stevenson, C.E., of inter- 

pting sewers at different levels. It was proposed to convey the 





in the first instance to be charged with a proportion of sodium, or 
such other chemicals as shall by their affinity for the water of 
the sewage decompose it, seize its oxygen, and in so doing cause 
the hydrogen, sulphur, phosphorus, and all combustible consti- 
tuents to burn, leaving a remnant of calcined ashes, containing a 
proportion of potash and silica, to be periodically removed, and 


which would be of some value as manure. The application of heat |. 


would expedite the process. The charging of the retorts with the 
sewage matter to be effected by mechanical means. The e pro- 
posed could be carried out by degrees, and a portion of the larger 
existing sewers could properly made available as intercepting 
sewers. The application of the system to localities deficient in a 
suitable outlet for liquid sewage was particularly obvious. He 
would only add that he should be happy to be permitted to 
co-operate in the great work committed to the charge of the com- 
missioner, whatever means might be resolved upon for its accom- 
plishment. Mr. Thomson also stated that this was the first time 
his plan had been made public. 

Sir John Hawkshaw: Have you formed an estimate of the cost 
of this scheme? Mr. Thomson: I have not gone into details, but 
I imagine that the "cen remaining might compensate for the 
cost of a considerable part of the plan. Question: Have you con- 
sidered the difficulty there is in keeping the drains open, and in 
keeping the rainfall from them entire y? Answer: The supply of 
water is so abundant that we are not dependent upon the rainfall 
for flushing. Q.: You oo that the sewage drain should carry 
everything—slops and all—from the houses, merely excluding the 
rainfall? A.: Yes. Q.: How do you propose to deal with the 
water of the streets? If you were to allow the washings of the 
streets to go into the rainfall, that would not be unpolluted water. 
A.: It would not have such a pernicious effect as the produce of 
the public works and closets, In answer to further questions, Mr. 
Thomson said he believed the quantity of sewage thrown into the 
river at present was about 35,000,000 —— daily, exclusive of 
the rainfall, but it might be considerably reduced by the use of 
some of the patents—such as Hoey’s patent—to prevent the waste 
of flushing water. He had not estimated the proportions of solid 
and liquid matter in the 35,000,000 gallons, but he believed the 
water used was perhaps twice as much as was at all necessary. 
Q.: I cannot see from your statement how you would deal with 
the liquid part of the sewage? A.: The liquid is reduced to a 
minimum, and would be treated in the retorts. Q: How do you 
propose to deal with liquid in the retorts? A.: Of course, 
to some extent there would be evaporation. Were the water 
reduced, the matter left would probably be of a very solid 
character. Q: If the sewage were to be of a solid character, 
would it not remain in the drains? You must keep it 
liquid else it would not flow. A: I think it would be worth while 
to try the “ene on a section of the drainage in the first instance. 
Hitherto the process chiefly used has been filtration, and this plan 
does not necessarily exclude filtration. Q: Have you any infor- 
mation as to the amount of rainfall? A: It is an exceedingly 
variable element, varying from about 35,000,000 gallons a day to 
about double that quantity. I am speaking of Glasgow within its 
boundaries, and do not include the suburbs, Q: Is there anything 
you would like to add to the statement you have made? 8 
Only that I think it would be perfectly practicable to apply filtra- 
tion in conjunction with the system. 

Mr. Malcolm M’Callum, Scotia-street, Glasgow, was then called. 
He submitted a pamphlet on ‘‘ The Sewage Question Practically 
Considered as it Affects the City of G w, and a Remedy ~~ 
gested Applicable to all Towns,” of which he is the author. He 
said his system might be described as filtration with the preserva- 
tion of the refuse, allowing the liquid portion to escape com- 
paratively, indeed absolutely pure. He proposed that the filtra- 
tion should be carried out in ashpits, with ashes instead of 
earth as the filtering medium, and said that the subjects he pro- 
pen were Sv intended for dwelling-houses, but could also 

made applicable to certain public works, He would have one 
ashpit for each tenement of houses, and he was of opinion that 
there would be no lack of ashes for the purpose. 

Mr. John Carrick, master of works, G: w, put in a number of 
reports which had at various times been furnished to the corpora- 
tion by Mr. Bateman, C.E., Mr. Bazalgette, C.E., and Professor 
Anderson, of Glasgow University, and stated that they contained 
all the accurate information upon the various schemes which up to 
date had been considered for the purification of the river, 

At this point the Court adjourned until the following day. The 
first witness who presented himself on Tuesday was--- 

Mr. David Fletcher, inspector of works, Glasgow, who exhibited 
a model apparatus which he proposed to apply for the purification 
of sewage. He proposed to let the sewage in by a pipe into what 
he termed an “ extractor,” a perforated receptacle, which should 
be made to revolve by steam power. The sewage would pass 
through a strainer to the bottom of the river, and be weer aot 4 
again through a grating, and it was proposed to have a boat ide 
each of the machines to carry away the solid matter. The machine 
was intended to be 16ft. square, with an apparatus above to con- 
sume the ; and he estimated that, made of iron, it would cost 
about £750; and each machine would be capable of throwing 10,000 
gallons per minute. He considered that 10-horse power would 
work the engine easily. 

William Paton Buchan, plumber, Glasgow, reviewed different 
well-known schemes which been proposed for the purification 

that Messrs, Bateman 


of the Clyde, and gave it as his 
ond Besrlgetee’s asdem, which collect all the matter at 


sewage across the Kelvin Bridge, and carry it by means of a tunnel 
to the district about Yoker, several miles below the city. By this 
means they would have about 2000 acres of land on the banks of 
the Clyde under the sewer. Mr. Carrick presented a report, in 
which the details of the scheme were explained. 

Mr. Gavin Kay, 81, Rottenrew, Glasgow, contended that all 
the grates on the surface draining should be removed, and bell- 
traps substituted. Underground air syphons should be placed in 
the sewers, the = being fixed to the houses and extending 
beyond their roofs. These would cleanse the sewers in a few 
days, keeping them free from poisonous gases. 

Mr. Thomas Biggar, manufacturer, Dabry, Ayrshire, described 
the mode of converting nightsoil, &c., into concentrated portable 
manure, as practised at Bridgend Mills, Dabry. 

Provost Murray, of Paisley, represented the view which he 
and the corporation of that town had regarding the general sub- 
ject, and Mr. Malcolm MacDonald, Crosshill, and Dr. Fergus, 
Glasgow, were afterwards heard, the latter more particularly with 
regard to the insanitary effects upon the people of the present 
sewage system. 

The inquiry is not yet finished. 








THE BELGIAN Iron Trape.—(From our correspondent).—This 
trade remains dull. The orders received for finished iron are still 
comparatively small. The administration of the Belgian State 
railways has let this week a contract for 100 iron trucks. 

THE Suez CANAL.—(From our correspondent).—The Council of 
Administration of the Suez Canal Company is said to be maturing 
arrangements for an enlargement of the canal. The transit 
revenue of the canal in the first ten days of May was £32,200. 


OnE hundred and twenty-three apprentice lads, in the employ of 
Messrs. Stephenson, engine builders, of Newcastle, were on Wed- 
nesday summoned before the Newcastle magistrates, charged with 
absenting themselves from their work last Ascension-day without 
leave. It appears that the lads have for many years made a practice 
of taking a holiday on Ascension-day. To put a stop to this prac- 
tice special regulations were made for last Ascension-day, but the 
lads absented themselves from work in a body. A fine of 5s. was 
imposed upon each of them, but many of them declared their deter- 
mination to go to prison rather than pay 

Fire Proor Structures.—A system of firepoofing just patented 
by Messrs. Taylor and Murray, of Clerkenwell: is thus described 
by the inventors :—This patent secures floors, galleries, pillars, and 
roofs, from injury, in the midst of a conflagation, however intense. 
It acts automatically : under its application a fire can be rendered 
a means of its own extinction ; iron—which under any other mode 
of use is perhaps the most dangerous element in fireproofing--- 
becomes a guarantee of safety; and inasmuch as a building con- 
structed upon its principles protects itself, a single assisting engine 
can perform as much service during a fire as several otherwise. It 
is simply based upon the fact that so long as water evaporates 
freely away from a conductive vessel, that vessel cannot be heated 
to above 212 deg. of Fahrenheit: thus even an egg shell upon burn- 
ing coals, or a thin paper tray over a frame, while retaining water, 
are preserved inact. In this patent, a sheet or stratum of water— 
in due communications with sources of supply—and of any pre- 
ferred depth—usually some three or four inches—is spread 
continuously over the bottom of each floor, roof, and gallery ; and 
all — supporting these are hollow, and in free communication 
with the water of the floor or roof above—thus always full from 
that source. Under the mode of using this invention especially 
recommended by Messrs. Taylor and Murray, each floor is composed 
of a greater or lesser number of tanks, troughs, and hollow girders; 
formed either of thin wrought iron or steel—say about 4 of an 
inch in thickness—and similar or varying in shape, size, and 
length, while of the same depth. Those poatag been first duly 
fitted, tested, and varnished or painted at their place of manufac 
ture, are put up in situ, side by side. As each tank takes its position, 
angle iron is placed within, around the top and bottom; and it is 
then firmly screwed to the adjacent members of the system by two 
series of hollow nuts or tubes, passing through the angle irons and 
tank sides, together with any additional strengthening plate, where 
interposed. The apertures are carefully secured against leakage 
by washers of specially prepared felt in cupped steel. Of these 
two series of nuts, the lower one pierces the tank sides as near to 
the bottoms as can be convenientlyjarranged, and it provides for the 
free flow of water in all directions. The upper series is placed 
equally near tothe top 8, and thus—whenthe floor'‘coverings are 
down—allows of an equally free diffusion of vapour to—ultimately-- 
the open air. It will be seen that the whole of these tank sidesthus 
stiffened by angle iron and bound together, have become so many 
doubled plate girders and cross struts, possessing great bearing 
strength in all directions ; and this strength can be yet indefinitely 
increased by the interposition of third plates, as already adverted 
to, between portions crossing great To form the upper 
surface of these floors, and secure the chambers above against 
damp, sheets of corrugated iron or steel are either laid over the tank 
tops, with strips of prepared felt or caoutchouc inserted between 
the overlappings, &c. ; or otherwise where preferred, they can be 
leaded down with an easily fusing m Upon these again, 
squares of planking, of dimensions preferred, and easily removab! 





le, 
are superposed ; these squares being constructed of two thicknesses 
of boards nailed together crosswise, to prevent warping. 
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RAILWAY MATTERS. 


A DECREE of bankruptcy has been issued against the Jersey 
Railway Company. The —— Court has granted permission for 
the line to be worked under bankruptcy, until the creditors have 
arranged for accepting the railway and its responsibilities in accord- 
ance with insular law. 

Some hundreds of the principal merchants of Russia have for- 
warded an address to the Russian Minister of Public Works, askin 
that the construction of a railway to Siberia vid Nijni-Novgoroc 
may be accelerated. Surveys for the proposed line were made so 
long since as 1867 and 1868, but since those years scarcely any- 
thing, we have every reason to believe, has been done in the 
matter. 

THE demolition of a large number of tenements in the densely 

pulated district of Gravel-lane and Union-place, behind Black- 

riars-road, rendered necessary to clear the way for the construc- 
tion of the new Metropolitan Branch of the South-Eastern Railway, 
has deprived of their homes a number of working —— who have 
had to look for dwellings elsewhere. The new branches will place 
the eastern side (the London Bridge section) and the western side 
(the Charing-cross section) of the South-Eastern Railway in direct 
communication with Ludgate-hill station, and hence with the 
whole system of the London, Chatham, and Dover Railway. The 
works will be commenced this week, and when completed a perfect 
system of interchange and intercommunication will be established 
over the lines both of the South-Eastern and the London, Chatham, 
and Dover Railways. 

A new Righi railway to run from Arth was commenced some 
time ago, and we now learn from the Continental Herald that it is 
almost completed, and will be ready for opening on the Ist of June. 
Starting from the Lake of Zug, it runs past Goldau and the rugged 
slopes of the Rossberg, thence passing by the Capuchin hospice 
at Klisterli to the Rishi. The difficulties in constructing the line 
were even greater than those to be surmounted at the other side 
of the mountain, but they seem to have nm overcome by the 
Swiss engineers. Tourists will thus shortly be able to make the 
tour from Arth to the summit by rail on one-side, and then descend 
on the other to Vitznau and Lake Lucerne, or vice versd, as may 
be suitable to their travelling arrangements. Near Zurich, too, a 
mountain railway has just been opened, which will join the 
charming Uetliberg with the town. 

A FETE in aid of an institution whose object it is to assist rail- 
way servants when overtaken by the accidents incident to their 
employment and the widows and orphans of those left by death in 
needy circumstances, is one likely to be taken up with spirit and to 
command the sympathy and support of the general public. This 
féte is fixed for Wednesday, June 16th, and is an experiment which 
deserves success. Excursion trains are to run from all parts of the 
kingdom, and special attractions of a varied and suitable character 
are in course of preparation, amongst which may be named an ex- 
hibition of various scientific appliances adapted to secure safe 
travelling, and illustrations of the means now used to secure 
this important desideratum. Every purchaser of a shilling 
admission ticket will add something to the funds of this institu- 
tion, and we understand that they are now obtainable of the 
several stationmasters. Those of our readers who may have 
designs or models which they would like to exhibit should apply 
at once for space to the general manager of the Crystal Palace Com- 
pany, Mr. Wilkinson. 

Tue Pittsburgh Commercial of May 3rd says :—The question of 
a new route from this city to the West has been agitated for some 
years, and its importance has been fully recognised by those who 
have given attention to the needs of our manufacturing and _ com- 
mercial interests. It now seems that the matter has assumed such 
definite shape, and is in charge of such capitalists, that its early 
and satisfactory consummation is assured, For some days rumours 
concerning the matter have been in circulation, and Thursday 
evening the Allegheny Mail editorially foreshadowed some of the 
features of the project. We have omitted to mention the matter 
until we could assure ourselves of the authenticity of the plan, 
although intelligence on this subject reached us several days ago. 
It is now stated by what is considered reliable authority that the 
rumours are founded on an authentic basis, and that surveys are 
made, and funds subscribed for the letion of the connecting 
link of railway needed to form the route which will establish not 
only a competing line of railway to Chicago, but will also bring 
into this city two nt lines in the coal and iron traffic 
between Pittsburgh: and the lake shore. 

Now that the narrow gauge has been laid between Chippenham 
and Bath, the Railway News understands it is intended to increase 
the number of narrow gauge trains between Paddington and Bristol. 
This new service will commence on the Ist prox., and probably 
ere long the whole both of passenger and goods traffic of the 
Great Western, except that flowing to or from the outlying 
districts of Devonshire and Cornwall, will be carried over the 
narrow gauge track. This will place the broad gauge lines which 
traverse that district in a position so h d up and hindered 
that they must in self-defence, as the only means of getting clear 
of their toils, follow the sy of the Great Westernand adopt 
the narrow gauge. Hitherto the Great Western has encountered a 
good deal of inconvenience in working its goods traffic owing to the 
distance at which Paddington lies from the City. It is, in fact, to 
be mainly attributed to this circumstance that the Midland 
Company has been able to absorb a large portion of the goods 
traffic between London and Bristol, the natural route of which is 
the Great Western line. The Great Western Company has an 
excellent goods station under Smithfield, and immediately 
adjoining the meat market, but the use which they make of it is, 
to a comparative extent, very limited. They do not use it even 
for their dead meat traffic, for, most rmarkable to say, the 
slaughtered carcases brought up to Paddington from the country 
are forwarded to the consignees at Smithfield by cartage, not by 
train. 

THE annual general meeting of the Dunaburg and Witepsk Rail- 
way Company was held on Wednesday. The report stated that 
the gross receipts for the year 1874 amounted to 2,842,258 roubles, 
and the expenses to 2,245,049 roubles, leaving the net profits 
597,209 ain. against 1,122,654 roubles in 1873, showing an 
apparent decrease of 525,445 roubles. The increase in the gross 
receipts was very general in passengers and goods, and the inland 
traffic or import trade had increased. The number of trains on 
the line also increased from 14 trains to 19 trains per day. 
With the other repairs, the re-laying of the line with steel rails 
had caused a large expenditure. They were bound to replace the 
iron rails with steel rails as soon as possible. All the new rails had 
met with the approval of the Government inspector. The ques- 
tion of rails had been going on for more than two years, and it 
was hoped a solution of the matter would be arrived at. 
commission had been appointed, and the statement by 
the company with regard to the rails was fully borne out 
by the Government in r as to the inferior quality of those laid 
down, and which were being replaced by steel rails. The company 
would have the old iron rails brought back to a wharf on the 
river, where they would be stacked so as to show how rails could 
be made. It was ex that the matter would be brought 
before the Courts in July next. The directors had taken every 
precaution, as they —— in the first instance to insure the 
delivery of rails, e rolling stock, carriages, and wagons 

ad been run over other railways as well as their own, and the 
wear and tear had exceeded ex; tion. The energy and zeal of 
Mr. Rudnitzky, a director of the local board in Russia, had been 
most effective for the wi yo They had heard nothing since of 
the pro doubling of the line, but it was intended to cover the 
cost, when required, by an ample loan, Mr. Williams, a director, 
explained that the new steel rails were guaranteed for five years, 
the rails were paid for out of revenue, and the surplus profits went 
for steel rails, 
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NOTES AND MEMORANDA. 


THE following curious facts are given in the Journal of the 
Society of Arts :—A single manufacturer of perfumery, Hermann, 
at Cannes, uses annually 140,000 Ib. of orange blossoms, 
129,000 lb. of acaéia flowers, 140,000 Ib. of rose leaves, 32,000 lb. 
of jasmine flowers, 20,000 Ib. of violets, 8000 Ib. of tuberoses, 
besides rosemary, mint, thyme, lemons, citrons, &c., in propor- 
tionate quantities. Nice and Cannes together consume annually over 
20 tons of violets; Nice alone 190 tons of orange blossoms; Cannes 
over 150 tons of acacia flowers, 


Mr. CHARLES HORNER states, says the Scientific American, that 
certain natural organic colouring matters, which exhibited no 
fluorescence when in aqueous or alcoholic solution, were observed 
to fluoresce brightly when dissolved in castor oil ; while other sub- 
stances, possessing naturally a faint fluorescence, were found to 
have this property considerably augmented. In this solvent, cud- 
bear exhibited a brilliant orange-coloured light, and extracts of 
logwood and camwood a powerful apple-green fluorescence. The 
well-known fluorescent hght of turmeric solutions was increased in 
brilliancy at least threefold, and is described as a vivid emerald 

en fluorescence, comparable only with the appearance presented 
S the best uranium glass under similar circumstances, It is 
suggested, therefore, that, in studying the phenomena of fluor- 
escence, advantage should be taken, when possible, of the solvent 
property of castor oil. 

PROFESSOR SCHWARZENBACH, of Berne, has recently devised the 
following new method of gilding on glass :—Pure chloride of gold 
is dissolved in water. The solution is filtered and diluted until in 
twenty quarts of water but fifteen grains of gold are contained. It 
is then rendered alkaline by the addition of soda. In order to 
reduce the gold chloride, alcohol, saturated with marsh gas and 
diluted with its own volume of water, is used. The reaction which 
ensues results in the deposition of metallic gold and the neutrali- 
sation of the hydrochloric acid by the soda. In practice, to gild a 
plate of glass the object is first cleaned, and placed above a second 
plate slightly larger, a space of about one-tenth of an inch sepa- 
rating the two. Into this space the alkaline solution is poured, 
the reducing agent being added immediately before use. ter two 
or three hours’ repose the gilding is solidly fixed, when the plate 
may be removed and washed. 

HIGHLY ingenious, though simple apparatus, designed by M. 
Malvosia, of Bologna, to indicate the commencement of earthquake 
shocks, has lately attracted the attention of Italian savants. We 
will try, says the Journal of the Franklin Institute, briefly to 
describe it. On a slightly inclined board is fixed a spherical cap or 
calotte having eight grooves corresponding to the eight principal 

ints of the compass. A little beyond the edge of the cap there 
1s a projecting wooden ring which limits the inclined surface. On 
the top of the cap is poised a little brass ball, being 
slightly flattened at the point of contact. Upon the ball 
rests very lightly a conical weight by a small screw projecting 
from its base; which weight is suspended by a chain from 
an overhanging arm movable up and down on a support at theside. 
It will thus be seen that the least shock will make the ball topple 
over. When it does so, it rans down one of the grooves of the cap 
to the inclined plane, at the lower part of which it finds a hole, and 
passing into it, comes to effect an arrangement by which a gun is 
fired. But this is not all. Whenever the ball has left its position 
on the cap, a spring needle, longer than the diameter of the ball, 
shoots out from the little screw-knob that rested on the ball and 
catches in that groove of the cap down which the ball has run. 
Thus the direction is indicated in which the shock has been given ; 
it has been on the opposite side to that in which the needle hangs 
down. The instrument is said to be very sensitive, and will doubt- 
less render good service in what is now a little understood branch 
of science, 


Mr. Davip Forses, F.R.S., the foreign secretary of the British 
Iron and Steel Institute, in his report, published in the Journal, 
says :—In our last report will be found an approximate estimate of 
the total production of cast iron on our globe, as shown by the 
latest official returns from the different countries ; and this return, 
which gives the total of 14,885,488 tons, is, we believe, a very 
close approximation to what the actual production of the world 
was in 1873. More recently, in the September number of the 
Bulletin de la Société d Encouragement, Professor Gruener has pre- 
sented a similar estimate of the total production of cast iron and 
— iron and steel, for the year 1872, which we here repro- 

uce :— 

















Castiron. | Wrought iron. Steel. 
‘ons. Tons. | Tons. * 

DE on ‘es. ce o6 Se 6,723,287 3,500,000 500,000 
United States — oe 2,250,000 1,602,000 143,000 
Germany .. eo ee 1,600,000 1,150,000 209,000 
France 1,180,000 883,000 130,000 
Belgium .. 655,565 602,577 15,284 
Luxembourg... .. 250,000 — — 
Austro-Hungary .. .. 400,000 300,000 49,250 
Sweden and Norway .. 300,000 191,800 12,900 
ED: on so se 360,000 245,000 7,204 
Spain ee. <n 34,500 35,600 250 
| J 25,000 24,000 _ 
Canada, India, &c. 100,000 70,000 — 

Total .. . | 13,878,452 8,503,977 1,064,988 





In the above figures, some 220,000 tons of pig iron, and 150,000 
tons wrought iron, of the amounts credited to Germany, were 
produced in the annexed a of Alsace and Lorraine, and a 
small quantity of puddled steel is included in the figures showing 
the production of wrought iron in Italy. Of the total quantity of 
steel, about 700,000 tons were manufactured into the form of rails 
—Professor Gruener estimates the total production of steel in the 
year 1873 as about 1,250,000 tons. 


THE researches of Professor Kohlrausch and O. Grotrian on the 
electric conductivity of solutions of the chlorides of alkalies 
and alkaline earth metals are published in recent numbers of 
Poggendorf (cliv. pp. 1 and 215). It was necessary in their experi- 
ments to take great care in noting the temperature and preventing 
or allowing for any changes in temperature, since the conductivity 
of electrolytes is influenced by temperature in a very high degree. 
The source of electricity employed was an induction apparatus, 
called by the authors a sine-inductor. A mnagnetiont disc is 
rotated in a coil of wire with such velocity as to produce from 
100 to 200 currents in alternate directions in a second. The object 
of employing a system of currents in alternate directions is to pre- 
vent the polarisation of the electrodes. The authors have de- 
termined the conductivities of aqueous solutions of nitric 
acid and of the chlorides of sodium, potassium, ammonium, 
lithium, magnesium, barium, strontium, and calcium. Three sets 
of experiments were made as nearly as possible at the temperatures 
Odeg., 18 deg., and 40 deg. The conductivity of each substance 
was investigated at each of these tem tures, the strength of the 
solutions varying from 5 percent. of the anhydrous salt up to com- 

lete saturation. For a given percentage strength of the solution, 
it was found that the conductivity increased very rapidly with the 
temperature, the rate of increase being not quite uniform, but 
much more nearly so than might have been expected. 
instance, the conductivity of ium chloride (5 per cent. of 
salt) which is 421 at 0 deg., becomes 931 at 40 deg. increase is 
immensely great as compared with that of the electric resistance 
of a metal or the pressure of a gas. When the temperature 
remains constant, the conductivities increase continuously with 
the percentage strength of the solution. The chlorides of calcium 
and —— however, are exceptions to this rule, the solution 
of Ca Cl having a maximum conducting power when it contains 
24 = cent. of salt, and that of MgCls similarly when it contains 
19 cent. Nitric acid of maximum conducting power has a 
ific gravity 1°1945 (at 17 deg. C). 


For 





MISCELLANEA. 


WE learn from the Globe that the Prussian arsenal at Spandau 

is about to undergo material enlargement. Three new factories of 

iderable di if are to be added to the existing block of 
buildings. 


In the course of last year, Belgium sent 1000 tons of iron to 
China ; 700 tons of Belgian iron were also shipped to Egypt, and 
750 tons to Peru. Belgium was not, however, able to find any 
outlets for her iron last year in Australia. 


THE entries outwards of vessels to load at Cardiff during last 
week amounted to 40,788 tons, as against 41,307 tons the week pre- 
vious. The returns for the first fourmonths of last year, when com- 
pared with the returns of the first four months of this year, show 
that the shipping trade at Cardiff has been reduced from 970,856 
tons to 553,745 tons. 


A TELEGRAM announces the safe arrival at Halifax under steam 
of the new hopper dredger St. Lawrence, being the second dredger 
of this type her builders, Messrs. Simons and Co. of Renfrew, have 
sent across the Atlantic for the Canadian Government. They have 
also in progress another for the India Govarnment, which will 
shortly steam out to India. 

Galignani announces the expected early arrival in Paris of M. 
Giguel, formerly an officer of the French navy, and at present 
colmaieete adel of the military arsenal at Foochow, in the 
central part of the Chinese Empire. He brings with him thirty 
youths belonging to aristocratic Chinese families, to go through a 
course of study in Europe. 





Coa. was worked last year with increased energy and vigour in 
every part of Russia, except the Vistula district. The quantity of 
coal raised in Russia in 1874 was 83,575,500 pouds, the largest por- 
tion coming from the Government of Catharineslaw, the district 
of the Don Cossacks, the neighbourhood of Moscow, and from pri- 
vate mines. A Russian poud is equal, it may be observed, to about 
36 Ib, English, 

In order that their report may be presented to Parliament 
during the present session, we hear that the committee appointed 
to inquire into the construction of boilers for her Majesty's shi: 
have been requested to bring their labours te a close with as little 
delay as possible, having regard to the importance of the question 
under consideration, the annual cost of replacing worn-out boilers 
being now a very large item of naval expenditure. 

A USEFUL life-preserver for passengers and crews ne been 
brought to notice in Glasgow. It consists of twopillowsef pre 
cork-wood, with an upper padding of hair, covered with mattress-tick. 
The pillows are attached to each other in such a manner that when 
about to be used they can be placed one on the back and the other 
on the chest and tied, the head and shoulders being thus kept 
above water. They have been tested, and the two have been found 
capable of supporting a man of 20 stone breast high. The pillows 
can be made useful as articles of bedding during the passage, and 
every passenger can in a few minutes’ notice of danger put them 
to use as life-preservers. 


PETITIONS against the Patents for Invention Bill have been pre- 
sented to the House of Commons by the following since the bill 
was sent down from the House of Lords:—The Sheffield 
Associated Engineers; the Sheffield Trades Council; United 
Shipping Trades Council of Liverpool; Bury Trades Council ; 
Philosophical Society of Glasgow; Walsall and district Trades 
Council ; Oldham Amalgamated Trades Council; Dundee United 
Trades Council; Glasgow United Trades Council; inventors 
in Dundee. Petitions for alterations have been presented by 
members of the Birmingham Chamber of Commerce and Leeds 
Chamber of Commerce, No petition has been presented in favour 
of the bill, 


From the twenty-eighth report to the Swiss Federal Council we 
learn that the progress made during the month of March at the 
St. Gothard Tunnel was 178°80m., of which 92°10m. was driven 
from the Swiss side at Goeschenen, and 86°70m. from the Italian 
at Airolo, which represents an average daily advancement of 
576m. At the 3lst of March the length of tunnel driven was 
3537 °60m., or rather less than one-quarter of its entire length. 
The roof of the tunnel has been excavated to full size for a distance 
of 1497°10m., whilst the entire excavation is completed only for a 
length of 233m. The total number of workmen employed at these 
works during the month of March averaged 2357m. daily, whilst 
the maximum number was 2679m. 


THE Governor of Lower Austria, says Capital and Labour, writes 
to the Vienna correspondent of the Jndépendance Belge, replying 
to an interpellation in the Landtag concerning the alleged dismis- 
sals from the Sig] Works, stated the other day that the industries 
of the province were indeed in an unsatisfactory condition, but 
that the dismissals had not been nearly so numerous as reported. 
It appears, adds the same correspondent, that the Russian contract 
for railway materials, to the value of £700,000, said to have been 
received at the Sigl Works, is still only prospective, and is to be 
bestowed in Austria on condition that high decorations are conferred 
on the Russian director-general, with whom the giving out of the 
contract rests. It must = admitted, continues the correspondent, 
that this is an extremely original way of obtaining honours. 


TuHE Eastern Budvet learns from Cairo that M. de Lesseps has 
again been in negotiation with the Powers respecting the Suez 
Canal dues, The revenue of the canal being now more than 
30,000,000f. a year, the tariff should according to the rule laid down 
by the International Commission, be lowered. M. de Lesseps, how- 
ever, argues that a reduction of the dues is impossible, as extraor- 
dinary expenses will have to be incurred this year for the canal. 
Theentrance at Port Said is to be deepened and otherwise improved; 
the harbour at Lake Timsah must be enlarged, and the bend in the 
canal at Ramlej must be removed in order to facilitate the naviga- 
tion. These works would alone cost at least 30,000,000f. M. de 
Lesseps has sent his son to Constantinople to continue the negotia- 
tions on this question. 

Mr. A. Hoitzman, of Amsterdam, Holland, is the author of a 
method of laying underground telegraph lines, which is all 
after two years of trial, to give the most satisfactory results. e 
Holtzman omy consists substantially in providing a castiron trough 
which is filled with a peculiar bituminous insulating compound, 
which the inventor terms brai liquide. The gutter rests in the 
bottom of a ditch in the earth. The compound is put in while 
warm and semi-liquid, The telegraph wires, insulated with gutta- 
percha, are then submerged, separately, in the compound in the 
trough ; the latter is then closed by a cover and the ditch filled 
with earth. The compound soon cools and solidifies, and holds the 
wires, in perfect insulation, unaffected by moisture, temperature, 
or decay. A telegraph line of forty miles length near Amsterdam, 
on the above plan, has, it is said, proved an entire success. Although 
laid in bad swampy soil, no breaks have occurred. It is alleged 
that this method of laying wires is economical. 


THE following practical hints on ballooning are published by 
Donaldson, an American aeronaut, in a little paper edited by him 
and named the Ariel. The lifting strain of a balloon is prin- 
cipally on the net. Ifa balloon will-stand inflation, it is safe in 
mid-air. In winter, the atmosphere is warmer one mile above the 
clouds than it is at the earth’s surface. The weight of a balloon 
to carry one man, including net and basket, should not exceed 
801Ib. A cotton balloon will last for about sixty ascensions, A 
balloon thirty feet in diameter undergoes a strain of 1} Ib. to the 
square foot of surface. Gas, which at the earth fills the bag only 
half full, will, at an elevation of 34 miles, expand so as to fill it 

pletely. One th d feet of coal gas will raise 381b. Gas 
which gives a poor light is the best for aerostatics, Kites can be 
used to steer balloons by sending them up or lowering them into 
currents of air travelling in different directions from that in which 
the balloon is sailing. 
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EXPRESS LOCOMOTIVE FOR THE NORTH-WESTERN RAILWAY OF AUSTRIA. 


WIENER LOCOMOTIVE-FABRICK-ACTIEN GESELLSCHAFT, FLORIDSDORF, ENGINEERS. 


SECTION THRO” SMOKE BOX AND 
BOCIE TRUCK 


SECTION THRO” DRIVING AXLE 
AND BOCIE /XLE 











SECTION THRO CYLINDER 


SECTION THRO FIREBOX 
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I FRICTION CLUTCH STEAM§HOIST. 


WE illustrate in the accompanying engravings a very ingenious 
hoist, manufactured by the Risdon Ironworks Company, Cali- | 
fornia. The principle involved is rather curious. The barrel D | 
works loose on the shaft; the brass pinion B is keyed on the | 
shaft; the wheels CCC are carried on studs in the face of a 
second wheel, asshown. When all is loose, if the engine is run 
the barrel remains stationary, but when the loose wheel is 
braked, as the studs all become stationary, the wheels C C C 





are caused to revolve by the pinion B, and by their revolution 
they cause that of the winding barrel. A second brake is fitted | 
to the barrel to control the descent of the load with the engine | 
at rest. | 

The arrangement is compact and simple, and we believe that | 
these winches are giving much satisfaction. They can be erected | 
in a horizontal, vertical, or, as shown in our drawing, inclined | 


position. | 








EXPRESS LOCOMOTIVES FOR THE NORTH- 
WESTERN RAILWAY QF AUSTRIA. 


Ty our last impression we gave a general elevation of the new | 
express engines constructed at Floridsdorf for the North- 
Western Railway of Austria, and we recapitulated the conditions 
to be fulfilled by these engines. We shall now proceed to | 
explain the system on which the engines were designed, and we | 
give a plan and cross-sections, which, taken with the elevation 
already referred to, will, we believe, render the construction of | 
the engines quite clear. | 

The first point requiring consideration on the part of the 
designers was the boiler. The theoretical calculation respecting 
the requirements in point 2—see page 346—having due regard | 
to deadweight, showed that the work to be done amounted 
to 420-horse power, from which the area of grate surface 
was fixed at 1°8 square metre, and that of the heating 
surface at 111°0 square metres. A larger heating surface 
—say, 130 metres—would have been preferable, but by 
placing the boiler as low down as possible, the middle of it came 
between the tires of the wheels, therefore its diameter was 
limited to 1°26 metre, and the number of its tubes, with an out- 
side diameter of 52 millimetres each, to 167. To have increased 
the area of heating surface by increasing the length of the tubes 
and, therefore, that of the boiler as well, would have materially 
i the total length and total weight of the locomotives. | 








FRICTION 


AGAMA 


The fire-box was made a little larger, and consequently the direct 
action of the fire somewhat increased beyond the dimensions 
dictated by theory. The boiler was constructed of 14 milli- 
metre plates, and tested for a working pressure of 10 atmo- 
spheres. 

We next come to the frame and axles. To obtain the 
desiderata mentioned in point 1, namely, the greatest possible 
stability, outside frames were adopted to allow of a wider spring 
base. Conditions 1 and 3 are rather opposite in their require- 
ments, as practice has shown that engines with a rigid wheel base 
of 3°3 metres have caused great wear and tear on the leading 
wheels when going rouna curves of 285 to 300 metres radius, 
also that this base is quite insufficient for complete stability at | 
the speed required on straight lines. It was quite evident that, - 


CLUTCH 








STEAM HOIST. 





to obtain the desired results, the leading wheels must be put 
into a bogie. This system was therefore adopted in principle, 
but with certain modifications which the outside frames allowed. 
The chief alteration consisted in an increased wheel-base 
of the bogie truck from the usual 1:00 metre, or 1°30 metre, to 
1°80, whereby it partakes more the character of a separate vehicle, 
and runs with greater steadiness in a straight line. In addition 
to this the pivot—which hitherto had only been used as a guide, 
and, owing to the smallness of its dimensions, often required 
repairing—was constructed with a ball top, and of sufficient 
strength to support the framing, whereas the side springs were 
so arranged as to restrain the tendency to excessive oscillation. 
Consequently the bogie is enabled to follow the sinuosities of 
the line without causing any corresponding moyement of the 
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boiler, or shifting of the weight from one side to the other. As 
will be seen from the plan, the bogie has only sufficient play 
allowed for the sharpest curves, and the lifting of the engine for 
a greater height thau 15 millimetres is prevented by bolts be- 
tween the cross-bearers. By this means it was possible to obtain 
a wheel-base of 5°90 metres, to place the trailing axle behind the 
fire-box, and to get rid of the sloping grate, which is not suited 
to Austrian coal. 

Continental engincers hold that, “without any regard to the 
position of the wheels, the cylinders play so prominent a part in 
the smooth or uneven working of a locomotive, that great care 
must be taken to reduce toa minimum the injurious effect which 
the momentum and centrifugal force, as well as the working 
pressure on the pistons, produce, by placing thé cylinders as near 
as possible to the line of the centre of gravity.” As the bogie 
form of truck had been adopted, inside cylinders were out of the 
question; and although they have an advantage in requiring a 
less counter-weight, they have also the disadvantage of requiring 
a higher position of the boiler to give room for the crank-axle. 
The cylinders, therefore, were placed outside, and the hind 
axle chosen for the driving axle, and the  cross-head 
at mid stroke came in the plane of the centre of gra- 
vity of the machine, whereby the so-called “galloping” 
motion is nearly got rid of. The difficulty of arranging the 
reversing lever, the necessity of outside reversing gear, and the 
great length of the connecting-rods were objectionable, but 
necessitated by the position of the driving axle behind the fire-box. 
The question of the position of the reversing shaft behind the 
fire-box was so far fortunately solved, as will be seen from the 
drawing, that the same was used as the centre of motion of the 
reversing and regulating levers. The diameter of the cylinder, 
l6in., and length of stroke 24§in., were chosen, although 
not the most economical dimensions for the full effect of steam 
at a tension of ten atmospheres, but so that they should 
correspond exactly with the existing cylinders of passenger 
engines, and thereby effect a saving in the cost of manufacture 
and repairs. For the same reason the same dimensions as in the 
old passenger engines were retained wherever possible in the 
design for the pistons and rods, cylinder and valve chest covers, 
crossheads and guides, stuffing-boxes, safety valves and other 
boiler equipments, regulator, axle-boxes, bearings, bearing springs, 
tires, &c. &c. It must further be mentioned that much atten- 
tion was paid to make the foot-plate as comfortable as possible— 
of no small value for the safety of the tratlic—for which purpose 
the bearing springs were placed underneath the frame, but the 
construction of the axle-boxes so designed that it was possible to 
remove the lower part to examine the journal without lifting the 
engine. The tender is similar to that of the old passenger 
engine. 

The principal dimensions of the two classes of engine are as 
follows :— 


New express, Old passenger. 


Diameter of driving wheels 1°900 m. “ 1°530 m. 
Diameter of leading wheels O-Us9 mn. oe _ 
Diameter of cylinder .. 0°410 1m. ae 0°410 m. 
Length of stroke of piston 082 m. «e 0632 m, 
Effective steam pressure .. 10° atin. ee 8Satm. 
Diameter of boiler - 1°316 m. ee —- 
Area of grate surface.. .. .. .. 130 sq.m. .. 1°69 sq. m, 
Area of heating surface of tire-box 8°00 sq.m. .. _ 
Area of heating surface, total.. .. .. 11L00sq.m. .. 127°5 sq. m. 
Number of tubes of 52 mm., outside dia. 167 oo - 
oO 2 3 eae eee eee 3°850 m. _ 
Weight of engine, empty .. u7°5 tons = 
Weight of engine, full .. 42 tons 37 tons 
Load on rail, bogie ‘ 175 tons 

Driving wheels 12°4 tons _ 


Trailing wheels .. .. .. .. «. «. 121 tons ba 

The engines on their trial with a speed of 564 miles per hour 
gave most satisfactory results. On the straight the bogie truck 
showed only a horizontal, and no vertical, play. The horizontal 
play at the centre was, according to the measurement taken, only 
10 millimetres, at the end 30 millimetres. Curves were entered 
at a rate of 38 miles an hour quietly and without the least jerk. 
The front part of the engine, that is to say, of the boiler, 
remained quite steady even over uneven parts of the line, such 
as points and crossings, which must be attributed to the ball- 
topped pivot in the centre of the bogie truck. 

The comparative results obtained from trials with the 


new 











Time occupied in journey, in minutes 
Average speed in miles per hour .. 
Greatest speed obtained .. .. .. 0. we eet 
H.P. exerted by engine, including dead weight) 5 
Water :—Quantity used, in cubic feet.. 
Quantity used per mile .. 
Quantity used per hour... .. ..  .. 
» Quantity used per hour and per IL. P. 
Coal :—Quantity consumed, in cwts... .. .. 
Quantity consumed per mile .. 
» Quantity consumed per hour ., 
Tension of steam, in atmospheres 


express engine and the old passenger engine are shown in the 
following table :— 
| Trial No. 1. | Trial No. 2. 
6 | 2! 6 | xe 
3 = 3 
a = _ = 
a | & 
Weight of train, excl. enyine and tender, in tons 5 o | 245 
Number of coaches .. oo ee 2 | 
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The length of line run over was a succession of gradients. 
With the exception of half a kilometre of straight in a station, the 
gradients were chiefly 1 in 100, and 46 per cent. of the length 
was in curves principally of 300 metres radius. 

The engines were constructed, as we have stated, at the 
Floridsdort locomotive shups near Vienna, and have given great 
satisfaction in their working results. They are not quite the 
type of engine that we should use for the required work, but they 
possess certain excellent features, and will no doubt continue to 
give satisfaction. 








THE MANCHESTER EXHIBITION. 
(From our special Correspondent.) 

THE object of the Manchester Society for the Promotion of 
Scientific Industry is well explained by the title of the society, 
and this object, it is hoped, will be attained by the encourage- 
ment of researches in science and the arts having a practical 
bearing upon industry, by awarding premiums for inventions ; 
by reading and discussing papers at the meetings of the society, 
and publishing these proceedings, together with a résumé of cur- 
rent facts and developments in scientific industry; by granting 
prizes to those persons who may pass exiuminations instituted by 
the society; by the formation of a library and museum; and by 
holding exhibitions, and other means. How far the society has 
carried into effect the somewhat extensive programme which it 


*. This may appear a very heavy consumption, but it must be borne in 
mind that the coal used on this line is little better than lignite, and very 
juferior to qny fuel used ay English railways, 





has adopted I am unable to say—with the exception of the 
exhibitions, the first of which was held in Peel Park in the early 
part of last year, and was fully described in your columns. Last 
year’s exhibition was devoted to appliances for the economical 
production and consumption of fuel. This year the appliances 
exhibited are for the economy of labour. 

The exhibition is held in a large temporary building erected 
on the Cheetham-hill-road, in one of the suburbs of Manchester, 
and was opened on Friday last, the 14th inst., by Mr. Hugh 
Mason, the chairman of the council. The society is somewhat 
unfortunate with regard to its opening ceremonies. Last year 
Mr. Lowthian Bell was to have performed the ceremony ; and this 


year Lord Derby, the president, had been announced to take the | 


leading part; but Mr. Mason read a letter from Lord Derby, 
stating that his duties at the Foreign-office prevented him from 
leaving London, but as a proof of the interest he felt in the 
exhibition, he forwarded a cheque for £100 towards the expenses. 

In his opening address Mr. Mason congratulated his audience 
that the threatened rumours of war, which had been sounding 
in their ears for some time past, had happily cleared away, and 
thus removed a cloud which hung over all industrial pursuits ; 
and for this result they were greatly indebted to the exertions 
of their president, Lord Derby, to whom it was a grief not to be 
present, and who took a deep interest in the welfare of the 
society. He hoped that the present exhibition would be as 
successful as the former one, the financial results of which were 
most satisfactory, and it had also led to a large increase in the num- 
ber of their members. He should leave Dr. Anderson to point out 
all the advantages that might be derived from this exhibition, 
both by artisans and employers of labour. Foreign competition 
is becoming keener every day, but as we have both capital and 
skilled labour, we shall only have ourselves to blame if we are 
beaten in the race. He then introduced to the meeting Dr. John 
Anderson, C.E., F.R.S.E., and paid a high tribute to the talents, 
attainments, and position of that gentleman, who then proceeded 
to read his address on “Tools,” which I send you.* 

At the conelusion of this very able address, which was most 
attentively listened to, Mr. Mason declared the exhibition to be 
open. 

The exhibits are divided into two divisions, the first comprising 
engineers’ and mechanics’ tools and appliances in the working of 
metals, wood, and stone. This division is subdivided into nine 
classes, The second division consists of domestic appliances, 
and is subdivided into six classes. The total number of exhi- 
bitors is two hundred and thirty-six, and of the exhibits eleven 
hundred and thirty-four, as compared with one hundred and 
twenty-five exhibitors and three hundred and forty-four exhibits 
last year. This shows an improvement in numbers, but, as far as I 
could judge from a cursory inspection, it does not indicate a corre- 
sponding increase in the interest of the exhibition. In the first divi- 
sion, some of the best known firms of toolmakers are conspicuous 
by their absence, while in the second division a large number of 
articles do not appear to me tohave the slightest connection with 
the economy of labour, such as piping bulltinches, Hebrew alpha- 
bet recreations, Scripture text pastime, toy animals and steamers ; 
nor in the first division does one of Whitworth’s beautifully 
finished steel field pieces appear quite in the right place, unless it 
is intended to exemplify how killing can be performed economi- 
cally. There is the same want of method in arrangement that 
was complained of last year, and [ must defer a detailed descrip- 
tion of the exhibition until the various articles have been num- 
bered to correspond with the catalogue, as on the opening day 
the exhibitors themselves could not find the description of their 
exhibits, and the list of exhibitors does not give the class in 
which they are to be found. There is great room for improve- 
ment in this respect. The attendance on the opening day, when 
five shillings was charged for admission, was moderate, but no 
doubt during this holiday week it has been crowded. 


GERMAN TRADE Marks.—By the new law respecting trade 
marks, which was passed the 30th November 1874, and comes into 
operation on the Ist of May next, foreigners, whose countries have 
a reciprocity treaty with Germany, will be entitled to the same 
rights and privileges for their trade marks as Germans. This pro- 
tection, however, will only be accorded under the following condi- 
tions :—The trade marks with explanation thereof will have to be 
registered at the Handels-Gericht, Leipzig, and the owner will 
have to submit to the jurisdiction of the court in all cases of 
dispute. Further he will have to show evidence that he has fulfilled 
all necessary conditions for the possession of the same in his own 
country, and that he has full right and title to it. On presenting 
the trade mark for registry it must be accompanied by four dupli- 
cates each of which must not be of greater dimensions than three 
centimetres long by three broad. The registering fee will be 50 
marks, in addition to which there will be an extra fee of six marks 
which will be appropriated to defray the expense of a publication 
of the trade mark in the Deutscher Reichs-Anzeiver. In the event 
of two trade marks of a similar design being presented for registra- 
tion, the first presented will have the preference. Information 
respecting the legal formalities can be obtained from Dr. Langrafs’ 
book ‘‘ Deutsches Reichsgesetz betreffend den Markenschutz,” 
which can be procured of F. B. Metzler, Stuttgart. The people 
of the following countries have the right to this protection of trade 
marks subject to the conditions above stated: France, Great 
Britain, Italy, the United States of North America, Austria, 
Portugal, Russia, Sweden, Norway and Switzerland. 


STRAW AS A FvEL FoR PortTaBLe Enctnes.—Some doubt 
having been expressed with reference to the possibility of utilising 
in this country straw-burning engines for thrashing grain and other 
similar purposes, the Messrs, Garrett, of Leiston orks, resolved 
to test the question. They, therefore, obtained the co-operation 
of Mr, W. F. Kersey, of Knoddishall, who granted the use of a 
wheat stack standing on his premises, and a trial with this was 
made on Tuesday, the 27th ult., one of the Messrs, Garrett’s patent 
straw-burning portable engines being employed. We understand 
that it is customary, even in countries abroad, to use a little wood 
or coal for the p vose of getting up steam; but it appears that in 
this instance the Messrs, Garrett preferred ‘‘beyinning as they 
intended to go on,” and thus used from first to last nothing else 
but straw for their fuel. The getting up steam was rather a 
tedious process, the draught not having hes sufficiently strong to 
effect a consumption of the straw to advantage, but shortly after 
eight o'clock a.m. 75 1b. pressure was indicated. The work was 
then commenced, and from this point all was “ plain sailing,” the 
stack, which contained nearly 90 coombs, having been thrashed out, 
and ow dressed, without a single hitch, by 4.15 p.m. This 
period embraced the usual intervals for refreshments, they bein; 
very important items in a day’s thrashing. The total quantity o 
straw burnt and wasted was 17 cwt. 3 qr. 8lb., and of wheat 
thrashed 895 coombs, calculated to weigh for the market not less 
than 230 cwt. 2qr.141b. The weight of straw thrashed was esti- 
mated to have been one-third more than the wheat yielded, which 
would give 307 cwt. for the weight of the straw. From these par- 
ticulars the following result may be deduced, viz., that with 1 ewt. 
straw for fuel there can be thrashed 17 cwt. of net wheat straw, and 
extracted from it a weight of wheat equal to 12 ewt. 3 qr. 21 1b. 
a 29 ewt. 3 qr. 21 lb. as the gross weight passed through the 
machine, 





* We shall publish this paper next week.—Ep, E, 


| load which the engine is required to keep in motion. 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our corre- 
spondents. ) 





THROTTLE VALVES, 

Srr,—Either the “indicated horse-power” represents the actual 
work done by the engine from which the indicator diagram has 
been obtained, or it does not. If the latter, we are relieved from 
the necessity of further discussion; in the former case, however, it 
must necessarily be admitted that the indicator diagram represents 
the mean cylinder pressure, and that this is determined by the 
It must also 
be borne in mind that, for a given cylinder pressure and amount of 
expansion, only one initial pressure is possible, to which answers a 
definite relative volume ; and this accounts for what could, other- 
wise, not be so easily explained, namely, that when the load is 
variable, and the evaporation constant, the piston speed also varies, 
increasing when the logd is reduced, and vice versd. 

Since then, initial pressure is thus determined @ priori, and as, on 
the other hand, the steam at the time when it is being admitted 
into the cylinder has already passed the throttle valve, Mr. Fell’s 
assertion that the contraction of the throttle valve alters not only 
the velocity of the steam, but likewise the steam pressure in the 
cylinder, is in direct antagonism with the facts. 

In my former communication I mentioned the case of a steam 
engine driving a cotton mill; and I stated that, as it was essential 
that—the evaporation being given—-a certain limit of velocity should 
not be exceeded, the higher the boiler pressure was raised the more 
the attendant would have to contract the opening of the throttle 
valve; but that, if the throttle valve were left fully open, the 
result would simply be an acceleration of the piston speed, un- 
accompanied by any change in the cylinder pressure. These state- 
ments I now repeat, and I will suppose, for argument’s sake, that 
we had a steam engine to deal with, working nominally at the 
piston speed v, and with an initial pressure of 30 Ib. upon the square 
inch; and that the absolute boiler pressure was fixed, in succession, 
at 50 1b., 70 1b., and 80 1b. per square inch. 

Now, if in the case of each of these boiler pressures, the throttle 
valve were left fully open, each cubic foot of steam generated 
under the pressure of 50 Ib. would fill the cylinder, or any portion 
of it, 1°597 times, where a cubic foot of steam at 30 lb. pressure 
would fill it once only; and in like manner the steam at 70 1b. and 
80 Ib. pressure would so fill it 2°173 and 2°451 times respectively. 
Consequently, if these respective pressures were uniformly main- 
tained in the boiler, by urging the fire, the piston speeds would 
increase, in succession, to 1°597 v, 2°173 v, and 2°451 v; and the 
consumption of fuel would progress in the same ratio, because the 
initial pressure would, all the time, remain the same. 

On the other hand, if we suppose the engine in question to be 
limited to a net consumption of one cubic foot of water per minute, 
and to have to be maintained at the piston speed v, then whether 
the 501b. steam be expanded 1°597 times, or the 70 lb. steam 2°173 
times, or finally, the 80 lb. steam 2°451 times between the throttle 
valve and the cylinder, by means of a suitable contraction of the 
former, we shall in every one of these cases obtain steam moving 
at the velocity 7, and having the relative volume due to the initial 
pressure of 30 lb., which is determined beforehand by the load of 
the engine, and which, therefore, cannot change as long as the 
load remains constant. 

I am surprised that Mr. Fell should mention the reducing valve 
as bearing upon the question under consideration. The steam 
which passes through an apparatus of this description has nothing 
whatever to do but to keep a vessel filled at a definitely limited 
pressure; while in a steam engine not only has the steam to move 
a loaded piston, but it is, moreover, essential that equality should 
be supposed to exist between the force applied and the resistance 
to be overcome, as well as between the production of the steam 
\ and its expenditure. 

This mention of the reducing valve, and some observations of 
Mr. Fell’s which I need not now repeat, compel me to conclude, 
that either your correspondent has never inquired into the theory 
of the mechanical action of steam in a steam engine; or that, 
having studied it, he has thought proper, for reasons best known to 
himself, to repudiate its doctrines, and to substitute, in their 
stead, doctrines of his own, which certainly have the merit of 
leaving the question exactly where it was some ferty years ago. 

May 8th, 1875. — C. 

GREASE IN FEED-WATER,. 

S1r,—I would not ask for space in your columns, were it not that 
I am aware of your willingness in giving opportunity to promulgate 
truths whenever your readers can devise useful information from 
them. In your issue of May 7th appears a letter signed ‘‘A 
Boiler Minder” in reply to a “‘ Would-be Boiler Doctor.” Had 
“* Boiler Minder” been satisfied with stating his experience, without 
calling in question the theory of others whose position and practice 
make them at least equally qualified for judging in such matters, I 
perhaps would not have deemed a reply necessary. 

He seems to consider that by ‘‘ Boiler Doctor’s” query an indis- 
criminate attack has been made on feed-water heaters, and he is 
apparently more interested in advocating a certain heater and a 
wrong principle than in giving the desired information as_ to 
whether ‘‘ Boiler Doctor” would be obliged to resort to feeding 
his boilers with cold water in order to avoid the results of grease. 
That grease in steam boilers is a non-conductor of heat, and is the 
frequent cause of burning them, is admitted by the most scientific 
and skilled engineers in this and other countries, notwith- 
standing ‘* Boiler Minder'’s” forty years’ experience to the contrary. 
Such cases as ‘‘ Boiler Doctor's” are of frequent occurrence, and 
caused too by mixing the exhaust steam and feed-water, and thus 
with heaters in which the water is kept at ‘‘ one level,” in addition 
to having an overflow or scum pipe, and even taking the delivery 
to the pumps from below the surface floats and cocks the plate I find 
is generally attacked in almost every case when such a heater is in 
use. Therefore as “‘ Boiler Minder” has freely given his experi- 
ence and opinions, I also feel it a duty to render assistance in 
throwing additional light on the subject, which is certainly one of 
great importance to many steam users whose location compels them 
to use bad water. 

I believe Sir, that ‘‘ Boiler Minder” may have mistakenly over- 
rated the quantity of carbonate of lime or other deposits contained 
in the water in the cases to which he refers. If the water is such 
as he refers to, I admit his experience to be a singular one indeed. 
I have travelled for a number of years on business which brings me 
into almost daily conversation with engineers and steam users, and 
have also given attention to any improvement of note that would 
assist in either economising fuel, or increasing the durability and 
safety of steam boilers. Among other things I have noticed the 
effects of grease when mixed with feed-water containing minerals 
and heated in direct contact with the exhaust steam. In such 
cases I find the grease and deposits have an affinity for each other, 
and the great bulk of them is passed into the boilers from the best 
arranged heaters of this class in present use, and in any event it 
does at least result in a waste of fuel by having to frequently blow 
water from the boilers at a much higher rr die te could be 
obtained from the heaters, In many cases when the water was 
“heavily charged with carbonates of lime,” I know that blowing 
had no effect in taking it out of the boilers to which I refer, owing 
to the fact that it forms into a sticky mass on the hottest part of 
the plates, and neither circulation nor blowing can remove it until 
the boilers are burned, or until regularly examined and cleaned. 
This in many cases is difficult to do, unless when there are extra 
boilers kept for the purpose, which I find to be the case in some 
works when such apparatus is used and when they cannot stop. I 
was lately in the town of Aberdeen, when I did not notice one heater 
of this class in use, though I visited every granite polishing works 
in the town, On making inquiry why this was the case, my reply 
was that coal being high they had to economise, and knowing the 





results of grease, their engineers had advised putting in a different 
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class of heaters, though costing at first twice the amount. Near 
Dundee I conversed with a of works — a machine that 
kept the water at one level, and he said that before the new year 
their boilers showed leaks, and on examination they had ample 
proof as to the cause. He stated that the load on the engine was 
invariable, and since cleaning the boilers their reduced consumption 
of coal was 3 per cent. I have visited few districts, if any, where 
boilers have not heen caused to leak, and otherwise dam , from 
following out the theory which your correspondent apparently 
would have us believe is nota bad one, It has been kept longer from 
a merited criticism than it would otherwise have been were it not 
the case that very few if any firms are willing to have their case or 
names published in such inst ; on the other hand, those who 
make a business of repairing such cases have no interest in reporting 
them. Therefore the subject has been passed, with the exception 
of cases reported by the boiler insurance companies. I have at this 
date only received one report for 1875, ‘‘ The National of Manches- 
ter,” which is well worth a perusal by all interested in this subject, 
as it shows facts that leave no doubt as regards the correctness of 
the theory on the injurious effects of grease in steam boilers, As 
regards ‘ Boiler Minder's” question as to why they insure boilers 
supplied with water so heated, I am not in any way interested in 
these companies, and therefore cannot answer for them, but it 
appears to me their only object in stating their experience and the 
dangers arising from grease is for the public good. Knowing the 
evil, steam users will take more interest in guarding against it. 
Admitting the reference to the improvements in castings, I do not 
think that these improvements have materially reduced the use of 
lubricants, owing to the fact that they have enabled engineers to 
construct engines that run at higher speeds, thus in many cases 
making the increased ——a of lubricants a necessity, and 
hence the more reason for guarding against their injurious effects. 
have never seen a heater in use wherein the exhaust steam and feed- 
water is mixed at or near the boiling point that can again — 
the grease from it, and I confess I cannot understand how “ Boiler 
Minder ” gets “‘ clear water” from such a heater, unless indeed he 
has clear water to begin with, and can entirely avoid the use of 
grease in his cylinder. 





For further proof of the injurious effects of grease, I refer to a 


report which I believe all will agree has been made and — 
for the benefit of all interested in the safe or economical working 
of steam boilers. The case is that lately investigated by M. 
Birnbaum, of Carlsruhe, and published in Dingler’s Polytech 
nisches Journal, The boiler in question only worked two months 
when the plates were forced out of shape, resulting in tearing out 
at the rivet holes. The cause was grease in chemical binati 
with other deposits. This boiler was supplied from a heater in 
which the exhaust steam and water were mixed. In summing up 
his investigation M. Birnbaum says “‘ that feed-water should not 
be brought into direct contact with the exhaust steam” from an 
engine. “‘The more rational way,” he says, “‘ is to send the steam 
through pipes over which the feed-water is made to pass.” For the 
benefit of ‘* Boiler Doctor,” there are heaters of this description in 
general use designed expressly to prevent grease and deposits from 
going into the boilers. AMATEUR, 
Helensburgh, N.B., May 12th. 








S1r,—Your correspondent “Boiler Minder” has, I think, opened 
up a very good and useful seam of discussion concerning the manage- 
ment of Cornish boilers, and I have pleasure in replying to his 
question by saying that in several late cases under my notice of 
fallen crowns, the plates upon examination have been found to be 
perfectly clean, and in one case the crown had been renewed only 
three days before it fell again. Iam by some informed that it is 
owing to the grease in the exhaust steam amalgamating with the 
limy sediment in the water. I therefore analysed this sediment,and 
found it to contain only 0°5 per cent. of grease. For my part I 
cannot possibly understand how any loose sediment can cause a 
plate to be overheated, as when the water is boiling any sediment 
must be held in suspension by it, and I may say could not be 
resting on the crown until ebullition ceases. Further, in the last 
case I mention, the boiler has been working for two years under 
similar cit tances without accident, and I cannot see why now 
such a change should occur except by some external agency. I have 
been making a very close inquiry into the case, and now have no 
doubt that the damage is generally done through the night when 
the fires are banked and the water is perhaps allowed to get low, in 
which case with only very little steam pressure a crown may be drawn 
down by even a very little fire. I shall be glad to hear if any of 
your correspondents can confirm me in this opinion, as in such case 
of course it is useless to alter the general system of working by day, 
although it would be very necessary to reorganise the attention 
given to the boilers through the night time, when they are supposed 
to be at rest and free from danger. 

May 11th. A WouLp-BE BorLer Docror. 








WIRE-DRAWN STEAM, 

Sir,—Perhaps some of your correspondents can supply me with 
a satisfactory theory of the loss of useful effect said to be caused 
by wire-drawing steam. I have read Rankine with care, and find 
that he dismisses this important question with a couple of vague 
sentences, Nor can I find any authority who handles the subject 
conclusively. Now, it so happens that, according to Tyndall’s 
reasoning, wire-drawing represents no loss of useful effect, and I 
have diagrams before me taken from engines which wire-draw 
the steam from the commencement of the stroke, and are never- 
theless eminent] i Practice and theory thus appear 
to coincide, and I am induced to ask whether it is really true that 
wire-drawimg represents a loss ? THROTTLE VALVE, 

London, May 20th. 








ROCK DRILLS. 

S1r,—With reference to a recent article in your columns, we 
beg to state that our system of boring machinery has been ex- 
clusively and definitively adopted for the future prosecution of the 
St. Gothard Tunnel. One type of our machine is to be employed 
for the advance headings and all the principal workings, and of 
this type sixty were ordered of us by the contractor, M. Louis 
Favre, on the 29th of April last. In so far as any other arrange- 
ment of boring machine is to be used, it is another form of our 
machine, already ia use, the ‘ ” drill, of which twenty-four 
were ordered on the 13th of February last. 

We may further state that comparative trials of the different 
machines have been recently made at the St. Gothard Tunnel by 
filling a large reservoir to six atmospheres, and working it off by 
each machine in turn, and it was found that our machine continued 
to work until the pressure was down to one-half atmosphere, while 
none of the other machines worked below one and a-half atmo- 
spheres. McKEAN AND Co, 

31, Lombard-street, London, May 20th. 





THE INVENTORS’ INSTITUTE. 

S1r,—With reference to the letter of “‘T. L. T.” in the last 
number of THE ENGINEER, it may not be out of place to mention 
that in the United States there is an association called the United 
States’ Patent Association, the objects of which are briefly 
stated—to take such action as may be deemed most for theadvantage 
of inventors, and of all whoare interested in patent property. Now 
my object in troubling you is to point out that the second article of 
the constitution declares that ‘‘ The association is not formed as a 
combination against any class or interest, nor shall the influence or 
means of this association be used to aid any individual enterprise, 
or to promote ~~ personal scheme.” The association has a board 
of Government of a varied character, consisting of men from all the 
different quarters of the country, and of different professions, the 
constitution of the board being such as to guarantee the good faith 
of the above declaration. 

Provision has been made for the organisation of State associations, 





as branches of the national body, the presiding officers of such 
branches to be ex-officio vice presidents of the national association. 
One of the most important duties of the association is the collec- 
tion and publication of statistical information in reference to the 
relations of patents to the manufacturing and productive industry 
of the United States, with a view to demonstrate the effect of a 
liberal patent system in developing the prosperity of nations. I 
will not further trespass upon your valuable space, but it seems to 
me that the above are points very well worth the consideration of 
those who are anxious for the welfare of the Inventors’ Institute. 

Duke-street, May 12th. CIviL ENGINEBR. 





THE PATENT BILL. 


S1r,—I very much regret to find from the letter of “‘ A Patentee” 
in last week’s ENGINEER, that my signature to the recommenda- 
tions of the Committee of Patent Agents has given rise to the 
erroneous impression that I have changed my views as to the 
manner of dealing with applications dor Wether patent under the 
proposed system of preliminary examination as to novelty. In 
order to a clear understanding of the matter by your numerous 
readers, I trust that with your usual courtesy you will accord me 
space for a short explanation. 

Much evil having in many quarters been apprehended from the 
systems of preliminary examination from time to time proposed, it 
became a question what should be the plan adopted to give due 
warning alike to the inventor and to the public, whilst at the same 
time securing fair play to the former. The committee appointed 
some years back by the Social Science Association recommended 
that where the report of the examiners was adverse, the applicant 
should be nevertheless entitled to obtain his patent subject, inter 
alia, to the condition that the adverse report should be recorded 
and printed with the specification. Now on looking into this pro- 
position, it struck me very forcibly that the examiners, if appointed, 
would come to be regarded by capitalists and the public generally 
as the most competent and reliable judges on such points, and that, 
as a natural consequence, any opinion emanating from them would 
carry great weight. Coupled with this reflection, I had in mind 
the fact that even the most competent judges frequently differ in 
opinion as to whether two ways of doing a thing are practically the 
same or not, and this after far more elaborate inquiry and con- 
sideration than could possibly obtain when dealing with a mere 
application for letters patent. This will be evident to any one 
who has watched the trial of a case of infringement. Hence, it 
seemed to me that if the opinions of the examiners were to be open 
to public inspection, gross injustice to the patentee and hindrance 
to industrial progress would frequently result. It is true that 
appeals to higher authorities might lie, but then the very men who 
would most suffer from the publication of adverse reports, i.c., 
inventors of limited means, would be those who could least afford 
the heavy costs of such appeals. 

These considerations impelled me to the proposition mentioned 
in your correspondent’s letter. I may add that my proposal has 
met with widespread support. I do not claim for it any special 
novelty ; on the contrary, what I deem to be one of its great merits 
is that it involves no essential departure from present practice, 
because, as has been pointed out, if, at the present time, an in- 
ventorapplies for a patent his provisional specification is submitted 
to one of the law officers of the Crown. If that officer rejects the 
application, say on the ground that the invention is not a proper 
subject for a patent, that objection is sent to the applicant in 
writing. The applicant may then explain his views, and contend 
that he is nevertheless entitled to a patent, and thereupon, if the 
law officer allows the application, in spite even of grave doubts in 
his own mind, his allowance is communicated to the applicant in 
writing ; but neither the original objection, nor the argument of the 
applicant, nor the communication of the law officer’s clerk, isrecorded. 
The patent is granted for what it is worth, and is not hampered by 
any record of the adverse opinion of the law officer. I do not think 
examination should extend to whether the invention is, or is not, 
sufficient to sustain a patent at law, that being a point upon which 
eminent authorities frequently differ, and which, therefore, 
should be left for exhaustive consideration by some 
judicial authority higher than an examiner, without in- 
volving the applicant in the expenses attending the obtaining 
such decision, by appeal, before having his patent. If the 
difference between that which an applicant specifies and that 
found to have been previously done, be worthless, the applicant, 
being compelled distinctly to set out that difference in his speciti- 
cation, will rarely, if ever, avail himself of the privilege. Even 
where he does so, it is difficult to see what harm can result, as 
others will not want to use a thing that is worthless. On the 
other hand, it is well known that the industrial arts have been 
largely promoted, and the public benefited, by patents which 
would not have withstood the test of trial at law. An invention, 
however useful, if thrown open to the public before it has been to 
some considerable extent introduced, stands little chance of being 
adopted, unless taken up by some enterprising person, who makes 
it worth his while to push the thing by obtaining a patent for some 
(possibly slight) improvement. 

The proposed introduction of examination as to novelty clearly 
requires that some record should exist of the result of the 
researches of the examiners, It is to meet this I propose that 
every document found by the examiners in the Patent-oftice and 
considered by them to bear upon the applicant’s inven- 
tion, should be specifically referred to by him in his speci- 
fication, just in the same way as patentees now, both in 
this country and in America, very frequently refer to the 
specifications of prior patents. For example, assuming that 
Mr. Betts were applying for a patent for his manufacture of cap- 
sules, and the examiners discovered the prior specification of Dobbs ; 
instead of an examiner’s report being recorded, in which, very 
probably, the opinion would be set forth that Betts’ invention was 
substantially anticipated by Dobbs, I say it should suffice to compel 
Betts, in his specification, to state that he is aware of the existence 
of the prior specification of Dobbs, No. 2761, of the year 1804, and 
then to explain, according to his own views, why Dobbs’ specifi- 
cation does not anticipate his (Betts’) invention ; and, also, what 
are the grounds upon which he bases his claims, notwithstanding 
Dobbs’ specification. I think the great diversity of opinion that 
exists as to whether Betts’ patent ought to have Seon sustained or 
not, affords strong evidence of the public injury and private injus- 
tice likely to result from the publication of the reports of examiners, 
for Betts’ case, primd facie, would appear to be a simple one. 

I may state that, although several patent agents of my acquaint- 
ance concur in my proposition, I never formally submitted it to 
the Committee of Patent Agents to which I belong, because I was 
not clear that the point was one which it was especially within the 
province of a body of patent agents to deal with. Moreover, when 
the suggestions of the committee were prepared, my proposition 
had not been so thoroughly ventilated as it now has. But ‘A 
Patentee” is quite mistaken in his inference that, because I sub- 
scribed to the fourth recommendation of the committee of patent 
agents, I had therefore changed ground. I subscribed to that 
recommendation because I saw in it nothing inconsistent with the 

roposal I had been, and still am, advocating; and I think that, 
if your correspondent will carefully consider the wording of the 
paper of suggestions, he will find that the allusion to the examiner's 
opinion being upon the face of the patent, is not in the nature of a 
recommendation by the patent agents that it should be so, but is a 
statement of what would be the case assuming the concluding part 
of clause 13 of the Lord Chancellor’s bill to stand as at present. 
In other words, the fourth recommendation of the committee of 
Patent Agents really goes to support the recommendation of the 
committee of the Social Science Association, as an improvement 
upon the bill, - further, and suggest that the recommendation 
in question should be adopted in a modified form, more likely to 
work out i and to give general satisfaction. 

Adelphi, W.C., May 19th. W. Liorp Wise. 








Kino’s CoLLece ENGINEERING Society. — At the meeting of 
this society, held on Friday, May 8th, a paper was read on 
‘* Hughes’ Telegraph.” The author commenced his paper by giving 
an outline of the principle on which the machine is worked. He 
then went on to describe more minutely the mechanism, classifying 
it under six heads, which were as follows :—(1) The wheelwork 
and motive power. (2) The keyboard and chariot. (3) The print- 
ing mechanism. (4) The electro-magnet and escapement. (5) The 
synchronic regulator. (6) The course of the current in the 
instrument. After these had all been described, the author ran 
through the operations performed by the mechanism in printing a 
single letter, and here again the general principle was brought 
forward, which may be stated briefly thus :—At either end of the 
line are type wheels, driven by clockwork, made to go page ary A 
by a governor and brake. When a key is depressed a contact is 
made with a battery, just at the moment when the letter on the 
type wheel, which corresponds to the key which has been depressed, 
is exactly opposite a roller carrying the paper, the contact with 
the battery sets a series of cams in motion, which raise the roller 
and print the letter. The average rate of transmission was forty 
messages per hour, while that of the Morse was only twenty-five. 
The paper was illustrated by diagrams, shown in a magic-lantern, 
by Mr. E. Devonshire. 


RaMMING.—Frequently as we hear it asserted that ramming 
will play a most important part in future naval warfare, and many 
as are the believers in the superiority of the ram over artillery for 
short, sharp and decisive work, yet we appear to be content to 
allow our officers to remain comparatively unskilled in the use of 
this particularly offensive weapon. That its value is recognised by 
the construction of our vessels of war is sufficiently proved by its 
general adoption, the ordinary projecting bows of the earlier iron- 
clads having been superseded by a sharp-pointed beak or prow, as 
in the Inflexible, now building at Portsmouth. This V-shaped 
projection is placed some few feet below the water-line, so as to 
strike an enemy just under the belt of armour plating, and it 
certainly threatens to fulfil thoroughly its duty of punching a most 
formidable hole. But the question is, have our officers been 
trained to make jadvantageous use of this new arm? It is true 
there is a certain formality practised occasionally on board her 
Majesty’s ships which is known on the lower deck as “ rammo 
drill, ” but this consists principally of every man lying down at the 
command ‘‘ Prepare for ramming, ” a course which is undoubtedly 
advisable to avoid being sent flying by the shock which would 
arise on striking the enemy. What we require. however, is 
something more than mere dumb show of this nature, and it is 
difficult to understand why the Admiralty has not ordered 
sractical experiments to be made after the system adopted in the 

ussian navy. Ramming tournaments are in that service a recog- 
nised institution. Two ships of a squadron are anchored in a 
square, in the midst of which the ramming is carried on by two 
epee protected by fascines lashed to an outer framework, 
ach captain of the squadron, together with his navigating and 
engineer officer, is in turn given command of one of the 
experimental rams and exercised in manwuvring agatnst the 
other. The two vessels are placed alongside each other, bow and 
stern, and at the signal from the flagship the tourutment begins, 
The advantage of such practice is plainly seen in the skilful 
backing and dodging of those who have had previous exercise, and 
who, after having laid themselves open intentionally to a close 
shave, frequently manage to come down upon their opponent 
while on the turn. A couple of minutes el the start often 
suffice to effect a contact, while those skilled in the art of using 
the ram may come to close quarters a score of times and avoid 
receiving a lee. We have numbers of small and handy vessels of 
fair speed which might be fitted as dummy rams to be attached to 
our squadrons at home and a broad, and the matteris one of such im- 
portance, though hitherto overlooked,that it is to be hoped no 
further time may be lost in providing our commanding officers with 
opportunities of acquiring the necessary skill in handling their 
vessels for ramming purposes.— G/obc. 


ITALIAN TELEGRAPHS IN 1873,--From the statistical report on 
the working of the telegraphs in Italy during the year 1873, which 
has only recently been published, we learn that the total length of 
these lines throughout the kingdom was upwards of 22,000 kilo- 
metres, as compared with 8000 kilometres in 1561, whilst the 
length of wires during the same period has increased from 
13,000 kilometres to 70,000 kilometres ; the number of telegraphic 
oftices, which, in 1861, was only 225, with about 400 instruments, 
had increased in.1873 to 1625, with 2800 instruments, In 1861 the 
number of telegrams sent on Government service was 150,000, 
and in 1873 no fewer than 300,000 were sent. The number of 
private despatches forwarded have increased on a still larger scale, 
for whilst in 1861 their number did not exceed 600,000, in 1875 
they amounted to 5,040,000, The annual receipts of the telegraphs 
during the same period have increased from 1,200,{00f. to 
7,500,000f., whilst at the same time the expenditure has not even 
been doubled, being 3,300,000f. in 1861, and only 5,400,000f, in 
1873, During the course of the year 1873 the network of tele 
graphs was increased by 697 kilometres of lines, and 2548 kilo 
metres of wires, whilst 122 new offices were opened for public 
service, and seventy-five instruments added to the old offices, 
The number of telegrams sent showed an increase of 681,246 on 
those of the previous year. The service also of telegraphic money 
orders has also increased considerably, and whilst their number 
had augmented by 34,000, their value has been increased by 
9,500,000f. The capital invested in the teiegraphic administration, 
which, in 1872, amounted to 13,600,000f., in the following year 
was estimated at 14,250,000f., and the net profits for that year 
amounted to 2,113,746f. 86c., representing an interest on that capital 
of about 14 per cent. Comparing the length of lines to the area 
of the country, we find that the average for the whole of Italy is 
15 square kilometres per kilometre of line, or 4 square kilometres 
of area to 1 kilometre of wire. In the Ligurian provinces the 
average is the highest, being 9 square kilometres per kilometre of 
line, and 2 square kilometres per kilometre of wire. The lowest 
average is for the Island of Sardinia, where the average is 25 square 
kilometres per kilometre of line, and 16 square kilometres of each 
kilometre of wire. Compariag these figures with those for other 
European countries, we find that Italy ranks with Germany, and 
comes after France and Austria, which countries have 1 kilometre 
of line to 11 square kilometres of territory, or 1 kilometre of wire 
to 4 square kilometres of area. Belgium and Switzerland are 
better provided with telegraphs, whilst Spain and Hungary stand 
considerably lower on the list. The daily average of messages 
sent per wire is 73 in Hungary, 68 in Italy, 62 in Spain, 47 in 
Switzerland, and 34 in Belgium. In 1873 the lines and instruments 
were struck 296 times by lightning, touching 1028 poles and 
140 instruments, and gives an average of one stroke of lightning 
for each 66 kilometres of line. During the same year, for the 
maintenance of the lines in Italy, 12,453 poles, 35,076 kilometres 
of wire, and 72,665 insulators were used. Each telegraphic oflice 
serves on an average five communes, or one for each 181 square 
kilometres of area, or one for every 16,402 inhabitants. The con- 
sumption of materials for the batteries in 1873 was 8078 glass jars, 
34, kilogrammes of zinc, 24,000 kilogrammes of ew of 
copper, whilst in the offices 24,000 kilogrammes of paper strips for 
the instruments, and 150,000 kilogrammes of printed forms for 
messages were used, The greater number of foreign telegrams were 
sent from Liguria and Lombardy, whilst the provinces which sent the 
fewest were the Abruzres, Umbria, and Calabria. With regard to 
the telegraphic correspondence between Italy and other countries, 
35 per cent. is with France, 24 per cent. with Austria, 12 per cent. 
with Great Britain, 9 to 15 per cent. with Germany and Switzer- 
land, 5 to 10 per cent. with Belgium, Holland, Russia, and hein 
and about 1 per cent. for Algiers, Tunis, America, Denmark, 
Egypt, Greece, Portugal, Persia, Norway, Roumania, Spain, Xc. 
The increase in the number of telegrams in transitu for 1873 was 
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ALLAN’S PATENT MACHINE FOR DRILLING BOILER PLATES. 
THE NORTH-EASTERN MARINE ENGINEERING COMPANY, SUNDERLAND, ENGINEERS. 
(For description sce paye 346.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyrveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 53, Mohren-strasse. 
VIENNA.—Messrs. Gero_p and Co., Booksellers. 

. LEIPSI“.—A. Twietmeyver, Bookseller. 
NEW YORK.—Witimer and Rocers, 47, Nassau-street. 








TO CORRESPONDENTS. 

*.* We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to keep a. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion mm this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

W. F.—Bourne on ** The Steam Engine,” Ball's “* Mechanics.” 

E. R. D.— Your question amounts to an advertisement, and as such we cannot 
insert it here. 

W. H.—You will sind the information you require in Hodgkinson on “ Cast- 
Tron Columns.” 

DicamMa.— You can possibly get the reports to which you reser at Hansard’s, 
Great Queen-atreet. 

B.—Bourne's “ Catechism of the Steam Engine,” Wilson on “ Steam 

Boilers,” Ball's ‘* Mechanics,” 

Il. J. W.— The only way in which we can account for the fact that the gas will 
not explode is on the assumption that you have not mixed it with enough 





aw. 

T. C. (Victoria Works).— The arrangement ia quile common, with the exception 
that a single bar link is generally used, instead of two us shown in your 
sketch. 

J. I.—(1) There is no society of civil engineers in London. Do you refer to the 
Institution’ (2) Yes, in a sense, as regards Cambridge, Dublin, and King’s 
College. 

E. W. K.—The subject is very abstruse. You can refer at the Patent-ofiice 
Library, Southampton-buildinga, to Naval Science, in which you will sind 
an elaborate paper on the action of waves on ships, which will supply the 
information you require. 

M., C.E.—By common consent the fized points in any combinations of 
levers are known as fulera, and each fixed point isa fulcrum ; therefore, the 
authority you quote is wrong when he speaks of the thole pin of a boat asa 
fulcrum. 


FEED PUMPS. 
(To the Editor of The Engineer.) 

Srz,—In your Working Drawing of the 30th of April, No. LXVIII., which 
is a tracing of a feed-pump for a 30-horse power beam engine, I beg to 
suggest that the valves be made one-fourth their diameter longer at the 
bottom, and to have a spindle on the top, to work in a brass bush in the 
cover, which would resist some of the side pressure and prevent the 
valve, when worn, from sticking cornerwise, H. 

Fenny Stratford, May 15th. 


SUBSCRIPTIONS. 

Tue Enoineer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office, on the following terms ( paid in advance):— 

Half-yearly (including double tt oe > £0 l4s. 6d. 
Yearly (including two double numbers)... .. .. £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 

be made. Tue ExGineer is registered for transmission abroad. 


FOREIGN SUBSCRIPTIONS. 

In consequence of permanent increase in size of Tuk ENGINEER involving 
double postage, it has been found necessary to make some change in the 
rates of foreign subscription. The subscription for the year 1875 will also 
include one number more than usual. Foreign Subscriptions for thin 
paper copies are accordingly received at the following rates: Subscribers 
paying in advance, at these rates, will receive Tuk ENGINEER weekly 
and post-free. Subscriptions sent by Post-office Order must be accompanied 
by a letter of advice to the Publisher. Tuick Paper copies may be had 
VY preferred at increased rates. 




















Remittance by Post-office Order. 
Per year. Per year. 
404 4a. d. 
116 8 India .. «2 o «o o 116 8 
116 8 Italy... eee 
114 8 - 116 8 
116 8 + 215 0 
+ 1168 116 8 
+ 1168 116 8 
Canada +e ee + 116 8 - 116 8 
Cape of Good Hope. -- 116 8 116 8 
Cebu w» « « « £3 + 116 8 
Denmark +» 215 0 - 1 8 
Roypt .. «. « o + 116 8 » 2 510 
Ryypt (Upper) .. .. « 2 610 + 116 8 
France (Parisonly).. - 116 0 i ee as. op. ee 
any .. « ° - 2 510 ‘nited Statee . . - 116 8 
Gibraltar - o 116 8 West Coast of Africa » 1 8 
Holland « + 2 510 + e+ o 216 8 
Remittance by Bill in London, 
Per year. Per year. 
4a. 4, 40.4, 
Austria oo co of of 8510 Norway, via Hull .. .. 2 510 
Buenos Ayres 116 8 Norway, via Denmark 3432 
Borneo... «. + « 2 510 Panama . « «+ 14 8 
Ge on 00 t Ok oe BO OOM Peru, via Liverpool . 116 8 
Chili, vid Southampton .. 2 510 Busia oc «0 0c © 215 0 
France and Alyeria .. 116 8 Spain .. .. - 2 510 
Grecee .. «2 oe oe o BO? Sweden, via Hull 2 510 
Tonian Islands .. .. «5 3429 Sweden, via Denmark 


Cloth Cases for binding Tuk Enaineer Volume, price 2s. 6d. each 
The following Volumes ef Tur Enoinerr can be had, price 18s. each: —Vols. 
8, 4, 5, 10, 14, 16, 24, 26, 26, 37. 
ADVERTISEMENTS. 

e*» The charge for Advertisements of four lines and under is three shillings; 
Sor every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages eight words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 
payment. Alternate advertisements will be inserted with all practicable re- 
gularity, but regularity cannot be guaranteed in any such case. AU 
advertisements, except weekly ones, are taken subject to this condition. 

ADVERTISEMENTS CaNNoT BE lNsERTED UNLESs DeLivereD BEFORE Six O'CLOCK ow 

Tuvurspar Evenino in Bacn . 

«"« Letters relating to advertisements and the publishing department of the 
paper are to be addressed to the Publisher, Mr. Gi Leo, Riche; ali 
other letters to be addressed to the Editor of Tus Exoinerr, 163, Strand. 








MEETING NEXT WHEE. 
InstiTuTION oF CiviL Enaineers.—Tuesday, May 25th, at 9 p.m. : The 
President's Annual Conversazione in the galleries of the Indian Museum, 
Exhibition-road, South Kensington. 
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THE ‘PATENT BILL. 

ConsIDERING that the Patent Bill is a Government mea- 
sure, in which it is believed the noble author feels unusual 

rsonal interest, its progress latterly has been slow. It 
nas been down for the second reading in the House of 
Commons several times, but political events and the Whit- 
suntide recess have combined to postpone the considera- 
tion of the measure. The delay has been fortunate, for it 
has given time for the public to examine the provisions of 
the bill and present petitions against it. these there 


are no less than twelve, besides one or two memorials to 








the Lord Chancellor. Not a single petition has been pre- 
sented in favour of the bill—a rather significant fact. 
Although we have kept our readers fully informed as to 
the various amendments and alterations in the bill during 
its passage through the House of Lords, we think it well 
to recapitulate the main features of the measure as it 
stands at this moment. In doing this we cannot avoid 
repeating some portions of former articles which have 
appeared in our impressions for Feb, 19th and March 5th, 
but we think the repetition is justifiable in view of the 
vital importance of this question to the trade and manu- 
factures of the country. 

The Patent Commission is to consist then,as heretofore, of’ 
the Lord Chancellor, the Master of the Rolls, and the law 
officers of the three kingdoms, but reinforced by five other 
persons, who are to be unpaid. These five are to be 
appointed under the Royal warrant, two to be recom- 
mended by the Lord Chancellor and three by the Board of 
Trade. In addition to these, it is proposed to create two 
“examiners” and two “assistant-examiners,” who are to 
be specially qualified for their duties by legal or scientific 
knowledge. ‘Their nomination will be in the hands of the 
Lord Chancellor, who will have to state in writing that 
he considers the persons so appointed to be properly quali- 
fied. He is empowered to increase the number of assistant- 
examiners to four, but not to exceed that number. Con- 
trasting this with the staff of the United States Patent- 
office it is ridiculously insufficient, but the bill authorises 
the commissioners, with the concurrence of the Treasury, 
to increase the general staff of the office to any extent, 
so that a number of quasi assistant-examiners may, if 
necessary, be sapelatel The bill contemplates a further 
addition to the present patent establishment by the crea- 
tion of a body of “referees,” who are to be specially 
qualitied for their oftice by a knowledge of manufactures, 
arts, or science, and lists distributed in panels according 
to the special qualifications of the various persons nomi- 
nated are to be prepared by the commissioners and revised 
at the end of every two years. The referees will not form 
part of the permanent staff. The examiners and assistant- 
examiners are to be paid fixed salaries ; but the referees 
will receive fees according as their services may be required. 
These salaries and fees are to be paid by the Treasury out 
of the funds voted by Parliament. 

The “ provisional” specification is abolished, and the 
applicant will be required to file with his application a 
full description of his invention. Notice of the application 
will be duly published, and any person may, within the 
prescribed time, file notice and particulars of opposition. 
The use and publication of an invention by the applicant 
during a period of six months from the date of application 
will not prejudice the grant of a patent for it. The time 
for opposing having expired, the commissioners will refer 
the application to an examiner, with whom, at the discre- 
tion of the commissioners, will be associated one or two 
referees. The examiner will report whether the inven- 
tion is a proper subject for a patent within the Statute of 
Monopolies ; whether the specification is sufficient ; 
whether the invention appears open to objection on the 
ground of want of novelty, as far as can be ascer- 
tained by such examination, as prescribed, of former 
specifications and other documents and publications in 
the Patent-office; whether the invention is in the 
nature of a combination of known machinery, substances, 
or processes; whether the patent should be limited to 
seven years; and whether by reason of the frivolous 
nature of the invention, it is not worthy of a patent. 

This report is to be transmitted to the law officer, who 
will consider all the documents relating to the application, 
and may, if he thinks fit, hear the applicant and any 
opponent. He will then report to the commissioners 
whether a patent should be allowed for the invention or 
not, and, if allowed, whether for seven or fourteen years. 
At this stage of the proceedings the application, specitica- 
tion, and relative documents and reports will be made 
public. The reports will be annexed to, and always go 
with the specification. On the expiration of a certain 
time to be hereafter prescribed, the applicant may give 
“notice to proceed” with his application, and if the 
law officer has reported favourably, the patent will be 
sealed in due course. If, on the other omy the law 
officer has reported adversely, the applicant may appeal to 
the Lord Chancellor, who is also empowered to grant ex- 
tensions of the period of “ provisional protection,” of the 
time during which a request for sealing is made, and of 
the time within which the patent is to be sealed. It 
appears from clause 16, which so allows “any person” to 
“petition the Lord Chancellor against the sealing of a 
patent,” that an opposition which has failed at the first 
stage may be renewed at the sealing. 

Some very important changes are proposed with regard 
to foreign and colonial patents. No patent will be granted 
in this country after the expiration of a foreign patent, 
nor will a British patent remain in force after the expira- 


tion of any foreign patent for the same thing. Patents 
will only be granted to the foreign patentee, 
and the application must be made within six 


months after the date of the foreign patent, but 
the publication in the United Kingdom of the specification 
of the foreign patent will not affect the validity of the 
British patent. If at the time of the application there is 
not a foreign patent for the invention a patent will not be 
granted unless the applicant declares himself to be the first 
and true inventor, or declares and shows himself, in the 
manner to be hereafter presented, to be entitled in law, by 
assignment or otherwise, to allthe rights in respect of the 
invention of the first and true inventor; and no patent 
shall be ted in respect of a communication from 
abroad, Clause 20, which detines the regulations for foreign 
inventions, is worthy of attentive study. 

Leave to amend may be sought either before or after the 
sealing of the patent. If before, the application will be 
proceeded on and dealt with as prescribed ; but if made 
after the sealing, it shall be dealt with as if it were an 
original application. “An amendment by way of supple- 
ment shall not be allowed unless the applicant or patentee 
declares himself to be the first and true inyentor of the 


supplementary invention, or declares and shows himself, as 
prescribed, to be entitled in law, by assignment or other- 
| wise, to all the rights in respect of the supplementary 
invention of the first and true inventor thereof, nor unless 
the supplementary invention is such as, if known at the 
| date of the application for the original patent, might have 
| been properly comprised in the specification on that appli- 
cation. Where leave to amend otherwise than by way of 
supplement is granted, care shall be taken that any amend- 
ment be not allowed if it would make the specification is 
amended claim an invention substantially larger than, or 
substantially different from, the invention claimed by the 
specification as it stood before the amendment. 

The proceeding by scire fucias to repeal a patent is 
abolished, and a patent may be revoked on petition to the 
Lord Chancellor, A patent may also be revoked at any 
time after the expiration of two years from its date if it 
has not been worked “ to a reasonable extent” within the 
United Kingdom, or if the patentee has not made “due 
efforts to secure the use or practice thereof,” proof of the 
contrary to lie on him. It is also liable to revocation on a 
failure or refusal to grant licenses “to proper persons 
requesting the same, on terms which the Lord Chancellor, 
having regard to all the circumstances of the case, deems 
reasonable.” 

It is very important to recollect that no patents will in 
future be prolonged after fourteen years’ life. Where, how- 
ever, a patent has been granted in the first instance for 
seven years only, “the patentee may within the prescribed 
time, but not sooner, petition the Lord Chancellor for pro- 
longation” for a further term of seven years. 

The position of the inventor with regard to the Crown 
is settled by the 34th clause, which runs thus : —* A 
patent shall have, to all intents, the like effect as against 
her Majesty the Queen, her heirs and successors, as it has 
against a subject. But the officers or commissioners ad- 
ministering any department of the service of the Crown, 
may by themselves, their agents, contractors or others, at 
any time after the application, use the invention for the 
service of the Crown, on terms to be, before or after the 
use thereof, agreed on, with the approval of the Treasury, 
between those officers or commissioners and the patentec, 
or in default of such agreement, settled by the Treasury ; 
and the use and publication of the invention under this 
section during the period of provisional protection shal! 
not prejudice the grant of a patent for the invention.” 

The fees for the first three years have been reduced Iy 
£5, but only in case no amendment is introduced into the 
specification—a circumstance which is not likely to be of 
very common occurrence, 

Such then is the Patent Bill as it stands. We have con- 
tented ourselves by describing it; we have not criticised it 
here; that we have already done; and its imperfections have 
moreover been pointed out in the memorials from various 
bodies which we have printed from time to time. There is, 
however, one omission which we donot remember to have seen 
noticed, There isno provision whateverin the bill fordisqua- 
lifying persons possessing any interest in patents—whether 
direct or indirect from holding the office of examiner or 
assistant-examiner, or from performing the functions of a 
referee. Nor, we think, has sufficient prominence been 
given to the fact that the bill is, in places, too sketchy, 
several exceedingly important points being left open to be 
hereafter settled by the rules and regulations which the 
commissioners have power to issue. 





BRIDGE PLATFORMS. 

By the term “ platform” of a bridge may be understood 
that portion of the superstructure which is not directly 
supported by the abutments; in other words, the weight 
of the platform and that of any superincumbent load it 
may carry, are transferred to the abutments through the 
agency of other parts of the structure. The platform of a 
bridge wil! obviously, in accordance with this detinition, 
include the cross girders in all cases in which they are 
employed, and the term will thus have a more comprehen- 
sive signification than is usually attached to it. Never- 
theless, if we consider the superstructure of an iron bridge, 
for instance, in which cross girders are used, to consist of two 
general parts only, the cross girders must belong to one or 
the other. Again, where no cross girders are employed, 
the superstructure will evidently consist of but two parts, 
namely, the omg ay or main girders, and the platform. 
The cross girders, no doubt, may be regarded as a clistinetly 
separate portion of the superstructure, which would then be 
detined as consisting of three subdivisions, viz., main girders, 
cross girders, and platform. Apart from the fact that in 
bridges in which there are no cross girders the subdivision 
into only two parts obtains, we think we shall be able to 
show that the cross girders belong properly to the plat- 
form of a bridge, insomuch as the prineiples which govern 
their strength and general design apply also to those other 
parts of the platform when the term is used in its ordinary 
limited sense. One thing is certain, that the cross girders 
cannot be included in the same category as the main 
girders. 

If we assume the two classes of girders to be correctly 
designed, and the same unit strain adopted in both, any 
variation in the strength may be regarded as causing a 
corresponding variation in the weight. The weight of a 
main girder to give the requisite strength increases very 
Seis with the span. The weight of a cross 
girder is practically independent of the span of the bridge. 
We say practically, because if the load remain constant, 
while the span varies, the relative proportion between the 
dead and live weight will vary also, which may slightly 
alter the intervals ) eo Hasse the cross girders, and, conse- 
quently, their individual weight. But these minor adjust- 
ments do not affect the principles governing the designing 
of cross girders. Whatever Senestptions of platform may 
be adopted for transferring the actual load to the cross 
girders, the strength and weight of any distinct compo- 
nent part or unit of it is also independent of the total load, 
and is not affected by the span of the bridge. The whole 
slatform is a mere repetition of a given transverse section. 

"he interval between the cross girders, whether in the case 
of railway or road bridges, is as a rule too small, With 
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respect to the former description of structure, if the per- 
manent uead weight be neglected, it is of no consequence 
at what intervals the cross girders are spaced. Whether 
near or far apart, they are each liable to be strained by the 
greatest weight which the rolling load can bring succes- 
sively upon them. There are, however, other considera 
tions whieh determine the intervals to be observed 
between the cross girders. In railway bridges, one of 
the principal of these is the manner in which the remainder 
of the platform is intended to be constructed—that is, the 
means by which the rolling load is to be supported while 
passing from one cross girder to the other. Here the 
depth of the cross girders becomes a matter of importance. 
This is too frequently determined by the available head- 
way, Which thus fixes the level of the whole platform. 
If we suppose the rails to be carried on longitudinal 
girders, or rail bearers, framed in between the cross 
virders, the depth of the former is governed by that of the 
latter. As a certain proportion between the depth and 
span of a girder cannot be economically exceeded, the 
span of the rail bearers, which is the interval between the 
cross girders, becomes at once fixed within certain limits. 
But supposing that there is considerable latitude with 
regard to headway, although not to the extent of per- 
mitting cross girders to be dispensed with and the main 
girders placed underneath the platform, a certain maxi- 
mum depth of the cross girders cannot be exceeded for the 
reasons already given. The width of the bridge, which is 
the span of the cross girders, is tixed, and consequently the 
maximum economical depth also determined, which simi- 
larly limits that of the rail bearers. 

Instead of the rail bearers being framed in between the 
cross girders, they may be carried on top of them, and run 
continously from one end of the bridge to the other. This 
arrangement is practicable with a given amount of head- 
way, which, nevertheless, owing to the large span of 
the bridge, will not permit the main girders to be placed 
widerneath the platform. Tt can be used in cases in which 
the span of the bridge is so great that the minimum depth 
necessary to be given tothe main girders, exceeds the sum 
of the maximum depths which may be given to the cross 
girders and rail bearers. The distance between the cross 
girders must also be governed in some degree by the size 
and form of the main girders. If this point be not attended 
to, the local strain on the main girders, especially on the 
web, will be excessive. It is needless to add that any cal- 
culations founded, under these conditions, upon the assump- 
tion of the load being uniformly distributed, will be alto- 
gether fallacious. When the cross girders are very far 
apart, the load is a partial or concentrated one upon the 
main girders, and theoretically the Warren girder age es 
many advantages in this instance. Practically these 
advantages are much diminished, particularly in deep 
girders, by the loss of metal incurred in stiffening the long, 
unsupported struts in the web, the extra quantity of 
material and workmanship required to make good the con- 
nections at the points of concentrated loading, and the risk 
of jeopardising the safety of the whole structure by the 
failure of a single bar. In bridges constructed for a single 
line of railway, in which rail bearers are adopted, the dis- 
tance between the cross girders should not much exceed 
the width of the bridge—that is, the span of the rail bearers 
should approximately equal that of the cross girders them- 
selves. Where the line is a double one, the distance must 
be determined by the consideration already referred to. 
Whenever there are shunts, sidings, or cross overs on a 
bridge, rail bearers are not admissible. The cross girders 
must be placed closer together, and some description of 
continuous flooring employed, which we may now proceed 
to notice. 

A very favourite description of platform in the earlier 
days of railway bridges was that known as “ jack arches.” 
Brick arches were turned from the lower flanges of one 
main or cross girder, as the case may be, to that of its 
neighbour throughout the whole bridge. Tie rods were 
introduced at intervals to keep the girders from spreading 
out under the thrust, and the haunches were filled up to the 
requisite level with concrete or some dry filling material. 
Independently of the great weight of this description of 
platform, which is a serious objection to it, a better way of 
completely boxing up the girders could not possibly be in- 
vented. With cast iron girders, in combination with which 
this method was originally employed, this latter objection 
is of very little moment ; but the case is otherwise when 
wrought iron girders are used, except they be of very small 
dimensions, and thus presenting but comparatively little 
surface to exposure and deterioration. This method can 
only be employed, without a great disregard to economy, 
when the girders upon which the arches rest are tolerably 
shallow, for the depth of the girders governs the amount of 
filling necessary, which towards the springings increases 
enormously in the*case of deep girders. It is possible, of 
course, to turn the arches upon the ea instead of upon 
the lower flange; but this is very rarely done, as the filling 
must in that case depend upon the rise of the brick arches, 
which is much greater than that of other materials disposed 
in a somewhat similar manner. Obviously, if the continu- 
ous part of the platform consist of arches placed upon the 
lower flanges of the girders, the greater the rise can be 
made, solong as it does not reachabout the top of the girders, 
the better. But if they be carried upon the upper flanges, 
the object is to diminish the rise as much as possible, and 
thus to reduce the quantity of filling to a minimum. 

The arched type of platform may still be adhered to by 
substituting wrought iron arched plates for the brick rings. 
This arrangement is both cheap and light, and answers 
well on a small scale. It makes a convenient and firm plat- 
form for foot-bridges, but is not suitable for heavy loads, 
The span of the arches is necessarily small, ser limited 
by the width to which a plate can be economically rolled, 
which for the purpose would not exceed about 4ft. Allow- 
ing for the rise, the girders therefore upon which the 
arched plates rest could not be placed at a greater distance 
apart than 34ft. Independently of this reason for keeping 
the supporting girders close together, the wrought iron 
arched plates possess the same disadvantage which is 
common to all arched platforms in this respect. The 





greater the distance at which the cross girders are placed 
apart, the greater must be the rise given to the inter- 
vening arches. If the consideration of economy to which 
reference has been made did not limit this distance in the 
case of wrought iron arched plates, the question of head- 
way would generally determine it, not only for that mate- 
rial, but for any other that might be used. The remaining 
descriptions of platforms can scarcely come under the 
category of arches, although they have, with one exception, 
a slight rise or depth. Cast and wrought iron.plates per- 
fectly flat have been used for the platforms of bridges, but 
they are obviously not adapted for any example except 
where the load is light, or the area of its distribution of 
very limited dimensions. Cast iron plates will carry a 
tolerably heavy static load when the area of distribution 
is small, but they make a very heavy platform. More- 
over, they cannot be trusted to bear even a comparatively 
— load which possesses any concussive or impactive 
orce. 

It will be admitted that the question of heading vir- 
tually decides the point which is to be kept in view in 
designing the platforms of bridges. This undoubtedly 
consists in employing a description of platform which will 
permit of the maximum load which, whether concentrated 
or diffused, being supported over the greatest area with 
the minimum depth in the covering adopted for that area. 
Corrugated iron and buckled plates constitute two other 
modes of constructing the platforms of bridges. The 
former is really nothing more than a series of semi-cells 
or alternately inverted trough girders, in which the strength 
varies directly with the depth. The strength is also in 
some measure dependent upon the sectional area—that is, 
the thickness of the plates. This dimension cannot be in- 
creased beyond a very moderate limit, and the question of 
headway and that of manufacture both place a similar 
restriction upon the increase in the depth. The form of 
covering which best fulfils the conditions to be observed, 
and to which we have alluded, with regard to the design of 
platforms, is without doubt that of the buckled plate. Its 
peculiar dome-like shape, partaking both of the character 
of flat and curved plates, imparts to it a degree of strength 
and stiffness unattainable by any other form. With a 
given rise and a given area, buckled plates will unques- 
tionably support a heavier load, whether uniformly dis- 
tributed or concentrated, than any other form of covering 
of the same weight of metal. An important point in their 
favour is that they are very nearly equally strong 
throughout, and therefore carry practically the same load 
concentrated at the centre as uniformly diffused over them. 
The great mistake usually fallen into with respect to the 
employment of buckled plates is that they are used of too 
small a size. There is as great a waste of material in 
using small buckled plates as there is in building a very 
small arch. The latter frequently cannot be avoided, but 
the former always may. Experience has shown that square 
buckled plates form the strongest platform with a given 
weight of metal; but this given weight of metal is contined 
to the plates themselves, and takes no account of the 
weight of the girders upon which the buckled plates must 
themselves rest, and to which they are riveted, nor of the 
small cross girders of either angle or tee-iron to which they 
are likewise connected to form the cross joints. A very 
considerable increase is given to the’strength of a buckled 
plate by a very slight increase in the thickness, and conse- 
quently in the weight. In a large bridge, the number of 
cross girders or main girders, as the case may be, and the 
number of tee or angle-irons necessary to form supports 
for the buckled plates when of small size, will be very 
great. It will be found generally more economical to 
diminish the number of the girders and tee-irons, which 
can be arranged so as to effect a considerable saving 
in these particular items, and to employ larger sized 
buckled plates of a rectangular shape. By a very slight 
increase in the camber and in the thickness of a buckled 
plate, a rectangular plate can be made equally strong with 
one of a square form. In all structures of wrought iron 
the great principle to be followed is to employ as few com- 
ponent parts as possible, provided always that the number 
is not reduced to such a } as to endanger the safety of 
the whole structure by the failure of any one part. It is also 
a well-known fact that there is an unavoidable loss of 
material in all small examples of iron construction. This 
loss may be due either to a waste of metal in some of the 
component parts of the structure or in all of them com- 
bined—that is, in the design generally. The most econo- 
mical construction of the platform—and, in fact, of the 
entire superstructure—of a bridge which can be devised, 
probably consists in placing a series of longitudinal girders 
at a certain distance apart from one abutment to the other, 
and riveting buckled plates upon the top flanges across the 
intervening space. This arrangement is one which cir- 
cumstances rarely permit of, and one which does not alto- 
gether depend upon the available heading. There are also 
objections to this type of bridge when the span exceeds 
certain dimensions, and when, in addition, the rolling load 
is heavy. 








PRIVATE BILLS IN PARLIAMENT. 

THE Whitsuntide recess has of course put a icmnorary stop to 
private bill legislation ; but before the two Houses rose the fol- 
lowing stages were passed :— 

In the House of Lords, before Lord Redesdale’s Committee, 
the preambles were proved of the Brewood and Wolverhampton 
Railway, Slough Water, and the Wye Valley Railway Bills. 

Before the House of Commons’ Committees on Opposed Pri- 
vate Bills the preamble was proved of the North Union Railway 
Bill, and clauses agreed to. The object of this bill is to enable 
the London and North-Western and the Lancashire and York- 
shire Railway Companies to make a railway or a widening of the 
North Union Railway, between Euxton and Preston. The length 
of the proposed line is 5 miles 88 chains, and the capital pro- 
posed to be raised is—by shares, £132,000; and by loan, 
£44,000. The Margate Consumers’ Gas Bill is withdrawn. 

Before the Chairman of Ways and Means Committee the 
preambles were proved of the Middlesex Industrial Schools, 
Southampton Corporation Gas (Purchase, &c.), Borrowstounness 
Town and Harbour Improvements, oe and South, 
Western Junction Railway, Derry Central Railway, Middles, 





brough and Stockton Street Tramways, Fishguard Railway, and 
the Ingleby, Bilsdale, and Helmsley Railway Bills. 

The time for the deposit of petitions or objections to locus 
standi has been extended to the 27th for the Lords, and up to 
yesterday (Thursday) for the Commons. 
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THE COVENTRY SEWAGE WORKS. 

Wr have this week been afforded an opportunity of inspecting 
the works of the General Sewage and Manure Company near 
Coventry, which company is now engaged in treating the whole 
of the sewage of that important town. Coventry contains a 
population of about forty thousand inhabitants, and its sewage 
has, for many years, been poured into the river Sherburne at 
a spot situated a mile to the south of the city. The river in 
this locality is not more than ten feet wide, and, as it is generally 
very shallow, the flow of sewage, amounting to from 1,800,000 to- 
2,000,000 gallons in twenty-four hours, which fell into it, fre 
quently increased its volume two or three fold. This sewage 
being extremely foul, and, moreover, highly coloured with deep 
tints of black, blue, green, red, and yellow, by refuse dye thrown 
into the sewers from the numerous silk dyeing works in the 
town, converted this river intoa large, open and offensive sewer. 
The Sherburne, in conjunction with another small river, the 
Stowe, flows into the Avon, and, we believe, contributes to the 
water supply of Warwick. It became, therefore, highly necessary 
to free the Sherburne from the burden of sewage, and to allow 
it, at least a fair chance of success as a river. The task was 
taken in hand by the above-named company, and it com- 
menced the erection of the present works in May, 1873. They 
were completed and opened in April, 1874, and since that time 
they have been in continuous operation. 

The sewage is received at the works near the old outfall of the 
existing sewers. It is not collected in a tank as is frequently 
done elsewhere, but the stream simply passes continuously 
through a Latham extractor,* by means of which the compara- 
tively small amount of solid matter it contains is collected. 
The stream then passes on beneath the adjoining building. Here 
are placed circular vats in which a solution of crude sulphate of 
alumina is agitated by stirrers and boiled by steam. The sul- 
phate is made on the spot by mixing ground shale, from neigh- 
bouring collieries, in a leaden trough with sulphuric acid. The 
mass is dried over a hot floor, and broken up in small pieces for 
use. We believe about three tons are used per day. The solu- 
tion is allowed to flow in regulated quantities into the sewage 
stream, which still passing on reaches the next building, where 
it is similarly treated with milk of lime prepared in vats or pans 
in much the same way as the sulphate of alumina solution. The 
sewage now passes into the settling tanks, of which there are 
several in front of the works. Here the precipitate of solid 
sewage accumulates, and the water passes in a clear condition 
over the weirs to the filter bed. About nine acres of land are 
devoted to the purpose of filtration, half the quantity only 
being used at atime. From the filter bed the effluent water 
flows into the Sherburne. 

In order to empty any one of the settling tanks of the sludge, 
the water is allowed to flow away, and men, furnished with high 
boots and proper tools, descend into it, and sweep all the mud 
into an underground chamber. Thence it is lifted by elevators, 
the water partially extracted by means of drums, and then 
sufficiently dried by means of Milburn’s apparatus,t of which there 
are several at the works. The expense of drying the sludge has 
always proved a great obstacle to the success of precipitation 
processes, a drawback only equalled, perhaps, by the difficulty of 
getting rid of the refuse when dried at anything more than a 
nominal price, even if that can be obtained. The present com- 
pany is apparently fully alive to these facts, and it has just 
commenced to put into operation a process of chemical dessi- 
cation, with the view to render application of heat unnecessary ; 
while, at the same time, the residue is fortified by the addition 
of a fertiliser, so as to make a rich artificial manure. This 
process is as follows :—A quantity of ground mineral phosphate 
of lime, such as coprolites, is mixed with the semi-fluid sludge, 
the quantity, of course, depending upon the amount of water 
present. Sulphuricacid is then added to the mass ; sulphate of 
lime and ordinary superphosphate result; the former takes its 
water of combination from the sewage, while the latter remains 
to enrich the manure. The sludge, treated in this way, resem- 
bles a grey and friable earth, and may be packed and trans- 
ported with facility. 

The works, so far as could be seen from a single visit, ap- 
peared to be in excellent order. There was no nuisance 
whatever. The water at the outfall appeared to sight and 
smell perfectly good, but it is, of course, impossible to form an 
accurate opinion on this point without the assistance of a careful 
analysis, which we are having made, and the results of which we 
shall lay before our readers. We think, however, there is a possi- 
bility which is not, so far as we could ascertain, sufficiently pro- 
vided for. The stream of sewage admittedly varies considerably, 
both in quantity and quality, and the amount of chemicals that 
may suffice at one hour may be altogether insufficient or exces- 
sive at the next. Consequently it seems to us that there is a 
chance of the sewage not being completely treated or scienti- 
fically decomposed before it passes to the filter beds, and thence 
it may flow into the river with less than a proper standard of 
purity, either in respect of ammonia or lime, as the case may be. 
It must be remembered that there is no collection in tanks, but 
the sewage is operated upon exactly as it runs through the 
works. Its flow is unchecked till it comes to the precipitating 
tanks. No doubt frequent tests are made during the day and 
night, under the active supervision of Mr. Coddington, but a pro- 
cess should not, if possible, be dependent upon the vigilance only 
of its users. An inspection of the Coventry works cannot fail 
to he instructive to those interested in sewage difficulties ; for 
where irrigation cannot be carried out a chemical process must be 
acopted, and the one in question has been in work unaided for 
a year. 








cf +o Sonne = a a yo boiler one 
urpose of providing a supply of fresh water to keep up the 

to the poll boilers of pind fitted with ny ay engines is 
becoming very general. Various contrivances have been adopted 
also with the view to utilise the working power of the steam of 
this second boiler by passing it through the engines before allowing 
it to go to the condensers, The Societa Nazionale of Naples have 
adopted the following plan in the engines fitted by them to the 
ships of the Italian na The small boiler is vertical, with a 
number of transverse tubes of very simple arrangement. These 
boilers are easily cleaned by loosing a joint and removing the outer 
shell, which leaves all the parts in contact with water and steam 
ex These boilers are also used for other purposes, such as 
working — and winches, inasmuch as they are not always in 
use for their primary purpose. 


* Illustrated in Tue Enaryeer of 21st April, 1871, p. 268. 
_ t Ilustrated in Tue Encinger of November 29th, 1872, p. 368. 
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IRON AND STEEL INSTITUTE. 
(Continued from page 335.) 
PROTECTIVE DUTIES. 

Ty our last impression we gave the first portion of Mr. J. L. 
Bell’s paper on the Iron Trade, &c., of the United States, we now 
give the second portion. 

There lives inmy remembrance but one subject upon which certain 
of my kind friends in America and myself differed entirely in 
opinion, viz., that of their system of protective duties. I 
am fully aware how unpopular among a great number of the iron 
manufacturers on the other side of the Atlantic any relaxation in 
the present tariff would be; nay, that they rather seek to add to 
the restrictions it already imposes, As an inhabitant of England I 
feel that nothing we may say is likely to influence public opinion 
there, for the change in this, when it does happen, must be the 
result of convictions insisted on by Americans and not by ourselves, 
Under these circumstances, I trust the warmest partisan for high 
protective duties will pardon me if I venture to describe the im- 
pressions produced on my mind by what I heard and saw during 
my visit to the United States in connection with this question, 

articularly as it affected the iron and its associated trades. A pre- 
iminary observation, when the subject is broached, rises frequently 
to the the lips of American manufacturers, to the effect that we 
ourselves retained protection to native industry until we felt we 
were independent of foreign competition, and now that we no 
longer fear this; and require the necessaries of life for our people, 
we are found crying out for free trade. The admirers of a system 
of restricted commercial policy in America appear to overlook the 
fact that the chief opponents to its abrogation in this country, 
thirty years ago, had as much reason to fear foreign competitionas 
any branch of industry in the States need dread the importation of 
British iron. I met,in Cleveland city, a banker, who had just 
returned from the Red River, and he described immeasurable tracts 
of territory covered with black soil 3ft. to 5ft. deep, which could 
be purchased at prices varying from 4s. to 11s. per acre. By means 
of some instrument, it could scarcely be considered a plough, the 
surface was broken up to the depth of 1}in., and without any 
further preparation, the farmer obtains 45 bushels of wheat an 
acre from his purchase. A railway conveys the produce to Duluth, 
on Lake Superior, where it is shipped to some one of a great line of 
grain elevators, from which it is transmitted to the coast for ship- 
ment, orindeed, there is no physical difficulty why the vessel which 
receives the wheat at Duluth might not deliver its cargo at 
Liverpool. At Indianopolis, I was conducted to an enclosure con- 
taining 10,000 hogs. From this, up an incline plane leading to the 
top of a huge building, proceded, one by one, a stream of these 
animals at the rate of 1600 per diem, the year through, their 
absence in the losure being I ted by fresh arrivals 
from the country. In a second or two they were pork, 
and, as quickly as salt could do it, they were bacon. Now, 
it would not be difficult to picture to oneself the dismay 
with which an Irish bacon curer, or an English wheat grower, 
paying ten times the yearly rent that the Red River farmer gives 
or the fee simple of his land, would, in the early days of our free 
trade, have contemplated powers so overwhelming as to threaten 
both with immediate ruin. Instead of this imaginary annihilation, 
what is the position of the British agriculturist and landowner at 
the present day? The farms of this empire, instead of becoming 
the wildernesses which were contemplated, constitute, in their 
produce, and in the means employed for their cultivation, a proof 
of our proficiency in agricultural science. It is quite true, it was 
our own interest, and not any intention to assist in reclaiming far 
distant lands, which led our legislators, thirty years ago, to intro- 
duce that reform in our commercial relations with the rest of the 
world which has conduced to raise the British empire to its present 
eae nay as a manufacturing and trading nation. It would be 
oreign to the object of this communication were I to attempt to 
trace the effect of a contrary policy upon the general trade of 
America; I shall, therefore confine myself to quoting what in my 
mind has been some of the results of protective duties in its manu- 
facture of iron. Soon after 1871, the price of iron, it isimmaterial 
from what cause, commenced to rise in England. At that period, 
something like one-third of this metal consumed in the United 
States was imported from this country. The change in value with 
us at once made itself felt by them, and foundry iron, I was 
informed, was sold at as high a figure as £13, but £10 was the price 
commonly paid. This remarkable change led to an immediate 
increase in the blast furnaces, for to the number (571) in existence 
in 1871 were added no less than 91 new ones by the end of 1873. 
Now, as a matter of fact, the price the consumers of iron, who, of 
course, are far more numerous than those who make it, had to pay, 
was the already excessive value of the commodity in England, 
added to the transport to America, plus a duty of 23s. 9d. per ton 
on pig, and 52s, 10d. per ton on railway iron. At this period, the 
profits of the ironmasters, in the States, must have been enormous, 
and had other circumstances remained without change, they would 
have been fabulous. As a rule, the furnace-owners there do not 
possess their own collieries and mines, and, therefore, are 
urchasers of fuel and ore. The sudden increase of demand for 
th was not without its effect upon the market, and where this 
did not suffice to raise the price to suit the views of the owners of 
coal and iron ore mines, who looked, no doubt, with a longing eye 
on the lucrative business of the furnace owner, a little of that 
restrictive ay 4 so much in favour with the latter was promptly 
invoked. In the article of coal this was easily managed, at all 
events fora time. The two great railway companies who command 
the traffic into the anthracite region, with forethought which does 
their commercial sagacity infinite credit, and long before the value 
of this mineral treasure was generally recognised, bought up large 
tracts of coal lands. Hence, at the present day, to these wealthy 
corporations is not only intrusted the monopoly of carrying the 
coal to market, but they are the most extensive colliery owners in 
the district, and possess, by virtue thereof, an influential veice in 
——- the market price of their mineral. The concentrated 
nature of this influence enabled these coal proprietors to attach 
what may ber ed asa fictitious value to their produce, which 
was maintained by adopting a policy prevalent in the North of 
England many years ago, viz., that of restricting the output of 
their pits. This system may have the same fate as it had with 
ourselves, Under its delusion new collieries were opened out, 
until the combination became unmanageable, and dearly the coal- 
owners of Northumberland and Durham paid for the artificial 
stimulus in which they had previously indulged. If, however, the 
coalowners were not disposed to permit the ironmasters to absorb 
too large a share of the profits to which they were contributing so 
important an element, neither were the colliers, without whose 
help no coal could be had, inclined to allow their employers to 
retain too large a share of the good things which were going. 
At the period when coal was at its highest, the men’s ideas of 
justice were, I presume, realised when their earnings fluctuated 
from 30s. to 35s. per diem, which was a current rate at the time in 
question. The lesson of political economy involved in a limited 
output, elaborated by the coalowners, was not lost on the men. 
Accordingly, when there seemed a possibility of coal falling in 
value, and of their wages returning to their former level, the coal 
hewers determined to create an artificial scarcity by a suspension 
of work for thirty days. It was, however, felt by the heads who 
initiated this movement of a restricted output that it was too 
dangerous a power to be intrusted to the men, and it was crushed 
in a summary manner. A lock-out was determined upon, which 
lasted for six months, and to prevent the possibility of any coal 
finding its way to the New Y. market, the coal-owning railway 
company, whose rates with the price of the commodity they 





carry, raised their duties t0 about 37s. 6d. per ton, the usual rate 
ao one-fourth of this sum. Thus every man was reduced 
to idleness. Now, how did the ironmasters fare during this com- 
plicated warfare? Upon peace being restored between the coal- 





owners and their men, a sliding scale of wages was agreed upon, 
the rate being regulated by the selling price of the coal. On the 
face of it, this might seem reasonable ; but, uafortunately for the 
furnace owner, this price was adjusted, not by what he could 
afford to pay, i.e., by the value of pig iron, but by the markets of 
New York, to which the supply of the article was controlled by the 
railway company, in its treble capacity of working the pits, of 
carrying the coal, and of having the power of raising its charges 
with the value which the mineral brings when sold. Under this 
cumulative system, the iron smelters are complaining, and they 
think justly, of having to bear a weight which their present posi- 
tion renders them, I truly believe, utterly unable to carry ; for by 
the mode of regulating the trade just described they are paying for 
their coal a price which enables the colliery owner to give his 
miners from 15s. to 18s. 10d. per day of eight hours. Notwith- 
standing these, as I conceive, well-founded complaints, the diffi- 
culty has arisen from the previous high price of iron to which the 
S duty, so much in favour with themselves, has contri- 

uted its proportionate share. It is not needful to describe at any 
great length the line of conduct —_ by the proprietors of iron 
ore mines, In principle it was the same as that of the coalowners, 
but in some instances it was of aggravated intensity. In these the 
means of supply were in very few hands, and in one case, those 
who controlled it have preferred seeing furnace after furnace ex- 
tinguished rather than bring the resources of their property to 
market at a reduced price. To show the combined effect of the 
influence as just related on the cost of production, I will give the 
expense of making a ton of pig iron at three different periods, 
obtained from a source I regard as entirely trustworthy. The first 
series of figures is for 1860, when the iron market was very quiet; 
the second is for 1871, the year preceding the period of great 
excitement ; and the third is what it rose to in 1873, when extra- 
vagant profits were realised, and in which it is, unfortunately for 
the furnace owner, continuing at long after profits of any kind can 
be counted upon :— 


1860. 1871. 1874. 

£ s. d. £ s. d, ga & 
Coal, ore, and limestone .. 115 9} .. 219 8 .. 317 7 
Tabeur «co oo oo of oc OCC . OS B.. OM 4 
Store and otherexpenses .. 0 5 6 .. 0 8 6£.. O10 8 
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I may add that these figures are entirely confirmed by the in- 
formation I received all through the Northern States—viz., that 
within a dozen years the cost of pig iron had doubled, and further, 
that it could not be sold at the present time without entailing a 
loss to the producer. From the maker of an article entering so 
largely into human requirements as iron, I was anxious to turn to 
hear how the consumer regarded the network which had been 
woven about him, and which appeared to me of necessity to 
cripple his action. I accordingly addressed myself to the largest 
consumers—viz., the directors of railways and locomotive engine 
builders, believing that they could have no wish to have the cost 
of their rails or boiler plates increased by the payment of a tax to 
the State. In this expectation I was disappointed, both declaring 
that, in their opinion, high wages ponte the working classes to 


move freely about, and thus add to the general prosperity of rail- | 


way companies and engineers. Now, undoubtedly, so far as 
cutting coal and puddling iron are concerned, the system pursued 
has been singularly successful, the operatives in both these branches 
having been able to earn from 20s, to 30s. per day during the year 
1873. But it cannot be pretended that every branch of labour has 
to be similarly paid. The railway director canaot desire to exca- 
vate his line, cut his sleepers, man his stations, and run his trains 
with wages based upon such a scale of pay. Another advantage 
these protective duties were alleged as possessing, was the contri- 
bution they afford to the revenue of the State ; in other words, in 
the case of iron, that they who use most of this metal pay more 
than their share of the national expenses. This argument, how- 
ever, is perhaps the weakest of all, when it comes from the 
mouth of an ironmaster, because his object in asking for a high 
tariff is not to pour money into the national treasury, but to cur- 
tail this to its smallest amount by reducing the quantity of iron 
upon which the duties are levied to its lowest possible figure ; in 
short, the iron manufacturer seeks to avoid foreign competitiun by 
excluding its importation entirely. Leaving, however, the question 
as to whether an industry, having to contend with disadvantages 
peculiar to itself, is entitled to receive from the State any protec- 
tion of the description just mentioned, let us briefly consider 
whether, in the case of the United States, this protection is in 
reality required in the manufacture of iron. The supposed dis- 
advantages in the case of the United States may be considered as 
arising either from dear labour or physical impediments connected 
with procuring or bringing together the raw materials, added to 
difficulties in sending the produce to market. In the Jron Aye, of 
22nd October of last year, an ably-conducted journal, dealing 
especially, as its name would indicate, with the metallurgy of iron, 
is an article entitled, ‘‘ Why England sutfers from foreign competi- 
tion.” The chief reason why we suffer, according to this autho- 
rity, is that we are no longer able to command what the writer 
designates as ‘‘ pauper labour,” and this so-called pauper labour has 
caused British manufacturers to neglect keeping pace with the pro- 
gress of the times, which neglect has led to our overlooking to 
afford any ‘encouragement to inventive talent to devise labour- 
saving machinery.” If this language is intended for the British 
manufacturers of iron, its author must be but imperfectly 
acquainted with the real circumstances of the case, for, in his com- 
parison, he draws a distinction between the Continent of Europe 
and our own island. WhenI say that the rates of wages are, at 
the present moment, and in last October were, and always have 
been, much higher with us than in any ironmaking centre on the 
Continent, I am merely stating a fact which has been remarked 
and commented on by every writer on the subject for the last 25 
years. To the statement that “‘labour-saving machinery ” has been 
neglected, I have only to observe that the extent to which, in spite 
of higher wages, we reduce our expenses of manufacturing to the 
level of the cost of our neighbours, has been the subject of admira- 
tion to every continental ironmaster who has visited our furnaces 
and mills. Indeed, and this perhaps will more weight 
with the Jron Age than French or German approbation, some of 
my American friends have considered it expedient to introduce in 
the most recently-erected blast furnaces some admirable lessons 
they generously admitted they had learnt in England. It is, how- 
ever, a fact, and anti-free trade apostles would do well to remember 
it, that our commercial policy has had an effect upon the state of 
affairs with our immediate neighbours. Our large importations of 
food have conduced to a rise in its value abroad, and, as a result, 
wages there from this as well as other causes have during recent 
years been oy advancing. In like manner the great induce- 
ments which the American ironmasters held out to emigration from 
this country have produced a sensible effect upon the cost of labour 
with us. Pig iron, at £10 a ton, no doubt affords an immense 
margin in this respect, but as soon as commerce is made fully sen- 
sible of this heavy load, the demand falls off, and the current of 
emigration is arrested, indeed it may be said is reversed, for a cer- 
tain number of working-men are returning from America to their 
native country. Of course it is possible as it is 7 goed that the 
United States should enter into the market, and bid against our- 
selves for labour ; that they will do, without any regard for our *‘ suf- 
ferings from foreign competition,” but that they should do this, and 
then require that their own people should submit to a heavy tax, in 
order that they might pay extravagant rates of wages, will be 
regarded by us, as it is by very many among themselves, as a piece 
of very a policy. Admitting for a moment the expe- 
diency of encouraging the introduction of a new manufacture, or 
even of discouraging external competition by the levying of import 
duties, so as to foes both on a ition of equality, is the iron 
trade of the United States entitled to such a position? The mineral 
resources of that country are of unquestionable extent, but so are 
our own, and they will remain so for centuries to come, With 





labour on anything like equal terms, it is a physical impossibility 
that iron can be made more cheaply in the United States than it 
can in England. For this labour the ironmakers there can and 
will bid with ourselves, but they may pursue this course to their 
own disadvantage. I would ask those who are disposed to deny 
the justice of this statement, to reconcile the position of the iron- 
master there of a dozen years ago, who carried on at all events a 
moderately successful trade, with pigs at not much above half the 
price of the present day. Since that time, the science of iron- 
making has made considerable progress, and notwithstanding the 
cost of production has more than doubled, owing either to the 
immense increase in the price of labour, or to these artificial bar- 
riers to commercial progress to which allusion has already been 
made. If my information as to former cost be correct, then I say 
that it is one against which no British maker at that time could 
compete, looking at the charge for freight he would have to meet, 
before he laid down bis ton of iron along-side that manufactured 
by the American ironmaster. If the truth of these statements is 
conceded, the Lehigh furnace-owners ought to be able, with their 


natural facilities, and with labour at some increase on its forme 


cost, to meet us in New York upon more than equal terms, while 
those of the Cleveland, Pittsburg, Hanging Rock, and other western 
regions, can hold their ground successfully against us, by virtue of 
the land carriage which, in addition to that by sea, we must incur 
before we can deliver our iron at their doors. So far, I am taking 
no account of the comparatively undeveloped resources of Ten- 
nessee, Georgia, and Alabama, which will, as I have already indi 

cated, prove a match for any part of the world in the production 
of cheap iron, and this brings me to considering upon what prin 

ciple a protective duty on the importation of iron into America has 
to be levied. Has it to be in amount sufficient to protect the 
puddler, who received, in 1860, 12s, 3d. per ton for his work, or 
must it be raised so that he may continue in the receipt of nearly 
three times this price. Or, has it to be regulated by the inability 
of the furnace-owner to meet competition with pig iron under £5 
a ton, although he himself, a dozen years ago, could make it for 
50s., there being nothing in the powers of supply of coal or ore to 
account for the change’ We are not indeed compelled, for the 
purposes of this argument, to compare the present with former 
times, for there seems every reason for believing that pig iron can 
now be laid down in the Southern States mentioned above, at little 
above one half the cost of that made in the North. Has the con 

sumer in Alabama or Tennessee to pay for his metal made at 
50s., £5, or £6 a ton, because the smelter elsewhere, owing, as I 
think, to artificial reasons, cannot afford to sell it without loss at a 
lower price. Notwithstanding, however, the protestations in 
favour of the system of protective duty, there seems to dwell in 
the minds of its adherents a suspicion that the reverse may, afte: 
all, be more sound in principle. Whether I am correct in this 
supposition or not, our friends of the Western Hemisphere, if not 
admirers of our commercial freedom, are not unwilling to avail 
themselves of its advantages. Annually, the American Iron amd 
Steel Association sends out a report, giving ample and very valuable 
information connected with the position of affairs affecting these 
trades. That for last year has just been issued, and it contains abun 

dant proof of the ability and assiduity of the courteous secretary 
of that body, and marked by both these attributes is his advocacy 
of protection to the native industry of his own land. I gather, 
however, from the remarks, that our native industry may 
safely be left to take care of itself. As we all know, there 
are several works in the West Riding of York employed chietly 
in the manufacture of the finer kinds of wrought iron, par 

ticularly that used for railway carriage wheels. In America, 
the material used for this purpose is cold-blast charcoal pig 
iron, and a document, quoted by the American Tronmasters’ 
secretary, congratulates the trade on the fact of 100 tons of this 
pig iron having been sent here in the hope of displacing the native 
make of our Yorkshire friends, Nay, so intent is the authority 
quoted in the *‘ report” to undertake every office connected with 
the introduction of ‘‘car wheel iron” into England, that he 
appears not to be willing to rest satisfied until the whole of our 
requirements of this commodity is conveyed to our shores in 
American vessels. We will promise no impediment to the realisa 

tion of these wishes. We use American oak, though we have 
heard of British, in constructing our railway carriages, because it 
suits our convenience, For the same reason, these carriages may 
run on wheels of American car wheel iron, if it is better than 
Yorkshire brands, and we have no intention of refusing either oak 
or iron, even if they are brought to us in vessels carrying the 
American flag. Among the best signs of a nation’s power and 
proficiency in manufacturing science and skill, is the position it is 
able to assume in exchanging those commodities, natural and 
otherwise, which circumstances have placed within its reach, for 
those in the production of which other countries possess superior 
advantages. It is, therefore, with very justifiable pleasure that 
the secretary of the American Association calls attention to the 
increase of exports as exhibited by the Custom-house returns of 
the United States, and particularly by those in which iron and 
steel enter largely. This gentleman, however, is too acute not to 
see that after asserting that the American ironmasters require for 
their very existence a high protective duty to be levied on British 
iron, there is a little inconsistency in their being able to export 
locomotive engines in competition with British manufacturers, and 
this inconsistency is rendered the more conspicuous when we are 
told that these very locomotives pass our shores on their way to 
St. Petersburg, the place of their destination, And how is this 
apparently unsurmountable difficulty accounted for? The high 
tariff of the United States gets the credit for it. High prices 
erable the American ironmasters and machine makers to pay high 
wages, which has so fostered the inventive genius of our relations 
across the water, that the economy with which they can construct 
machinery, and its excellence when constructed, render them able 
successfully to compete with the old country. No one can deny 
the existence of great ingenuity on the part of the American 
mechanicians, and I deemed it simple justice to place their 
achievements as a worthy continuation of what had been effected 
in this country by their ancestors, and pursued since by their 
cousins. Admitting, however, the truth of the language of the 
report, let us see where it lands us, A locomotive manufacturer, 
say in Philadelphia, receives into his establishment dearer iron and 
dearer steel than does a house, say, in Newcastle-on-Tyne. By 
dearer labour, but with greater skill, out of these he builds his 
engine, pays a higher freight, and undersells our Stephensons and 
our Hawthorns, in St. Petersburg. I have deseribed to you beds 
of coal and mountains of ore as they exist in America, which the 
world itself may be challenged to beat. Are the iron consumers 
of that great country, not we, not entitled to ask that a portion 
of that ingenuity which enables one of their locomotive engine 
builders, under considerable disadvantages, to compete with us, 
should be applied to the manufacture of iron? which manufacture 
commences under natural conditions, to say the least of them, 
equal to those possessed by ourselves. We are further informed 
by the document I am considering that no humane and patriotic 
American wishes his men to work for low wages. I cannot say 
that I gained during my visit any clear idea of what is meant in 
the abstract by low wages, but I can safely assert that in discussing 
the labour question in America, I could not detect any difference 

between the sentiments expressed by the ironmasters on the two 

sides of the Atlantic. That there is a limit even to the liberality 

of our American colleagues I presume will not be denied, other- 

wise hewcan we account for a nine months’ strike among the 
nuddlers at Pittsburg, when it was proposed to reduce the price 
rom 34s. to 30s, per ton, or for the presence of an armed force 

among the anthracite pits at Hazelton, to keep the miners quiet, 

who, in the matter of a proposed reduction of wages, do not seem 

to with what is just, not to say liberal, on the part of their 
enplagen. The report condemns, to some extent, the adoption of 
improvements senbeed necessary by the progress of the day. ‘As 

well ask,” it continues, “the owner of a square piano to destroy it, 
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because it is not a grand piano,” Perhaps so long as the musician 
ee for his own amusement, no one would find fault with his 
nolding by his old-fashioned instr t, but to pel an audi 

to pay and listen to inferior music, when better was to be had, 
would be an argument addressed to unwilling ears. After all, 
however, the current which will compel the remodelling of iron- 
works needs no foreign country to set it in motion in the United 
States. The enlarged furnaces erected in its different localities, 
and the admirable improvements effected by Holley and Fritz in 
rolling mills and Bessemer plant, will have their effect on those te 
whom circumstances render advance a matter of difficulty. It 
may be that ‘‘ the policy which crushes the weak and exalts the 
strong” is not desired by the former, but it is an inevitable one in 
the history of industry. In a political point of view no argument 
can be, as I believe none will i. advanced by the North against 
the development of the iron resources of the Southern States, and 
yet it is by no means impossible that some less favourably situated 
works in the former may suffer more by the competition which, 
before long, may spring up nearer home, than from any that we, 
in this country, are able to offer. It is not, however, needed that 
we should seek, on our side of the Atlantic, for what to me seems 
sounder doctrine than that propounded by the secretary of the 
American Iron and Steel Association, for these are the words of 
the president himself of that body in his last annual address, 
delivered on 11th of February of this year:—‘‘ Now is the a 
tunity to prepare for new efforts. Old processes must yield to 
better ones. Old machinery must be pulled down and better 
devices substituted. Intelligent economy must now be the order 
of the day, and our old method of puddling and rolling and heating 
must undergo a thorough examination and revision, If the Danks 
furnace has not come up to what it promised, our inventive powers 
must be called into action to supply its defects or supplement it 
with something better. The Siemens and Ponsard heating fur- 
naces, wherever used, have given better and more economical 
results than the old style of furnaces, Xc.” The president then 
goes on to speak in commendation of breaking ‘‘ down the barriers 
which have \itherto existed between the ironmasters of the two 
countries of Great Britain and America,” by which “each will 
learn to respect and emulate the other, and no doubt the advantage 
will be mutual.” ‘The first of these sentiments will, I am sure, 
meet with a ready and warm response in the breast of every 
member of the Iron and Steel Institute of this empire, and I 
would offer my judgment, for as much as it may be worth, in 
assuring you of the entire truth of the second aspiration of my 
friend Mr. Reeves.” 

With the large questions here started, Mr. Bell deals clearly and 
logically upon the generally admitted principles of political economy, 
and arrives at conclusions distinctly unfavourable to the American 
fiscal system. We cannot remark at any length on Mr, Bell’s 
views, which, like those of free traders generally, are undoubtedly 
true in the main, but we must remark that he, in common with 
nearly all political economists and free traders, in a great degree 
loses sight of the fact that the object of she statesman in deciding 
the fiscal policy of a State must often embrace a larger field than 
that of the mere question of buying and selling on the most 
advantageous ultimate conditions. Man cannot live by bread 
alone, nor can nations always maintain their supremacy or secure 
their advancement by a mere regard for profit and loss, The great 
military Powers of Europe prop up and maintain great establish- 
ments, such as those of Krupp, Creusot, and Seraing, not to speak 
of those of more multifarious character, but alike supported by 
the Governments of Italy, Austria, and Russia, not because it is 
not seen- indeed, well recognised by many—that this policy con- 
flicts with sound political economy, but because they seé that 
conditions may arise in which their respective national existences 
may be dependent upon the flourishing condition of such artifi- 
cially supported poe te = eee It cannot be doubted that to the 
acute and go-ahead minds of American political economists and 
statesmen such considerations must enter into the arguments 
whereon their Customs system has been founded, and the weight 
and force of which can only b ¢justly estimated by those who have 
spent their lives in the United States; for the real social life of 
every nation upon earth can only be completely understood by the 
cultured man who has been born and spent his life in it. 

Ar 11 a.m., on Friday, May 7th, the last meeting for the 
present session was commenced, Mr. Menelaus occupying the 
chair. After one or two remarks by Mr. Deby, and by Sir John 
Alleyne in reference to his previous communication, which so far 
as the former gentleman is concerned has been already re- 
ported, 

Mr. I. Lowthian Bell commenced the reading of his second paper 
“On the Sum of Heat Utilised in the Smelting of Cleveland Iron- 
stone.” Ina paper formerly communicated to the Iron and Steel 
Institute on the heat utilised in the blast furnace, the author had 
stated that when one-third or thereabouts of the total carbon as it 
exists in the best coke of Durham is burned to the state of carbonic 
acid, the remaining two-thirds are with difficulty oxidised above 
the state of carbonic oxide, in which condition it flies off. This 
result may be due to surrounding conditions, or may be the result 
of a natural law, and on the latter assumption further economy of 
fuel in the blast furnace may have nearly reached its limit. Mr, 
Bell then proceeds upon certain suppositions to test how this may 
be by determining the ‘‘ sum of heat utilised in smelting Cleveland 
ores.” As the paper consists almost wholly of an elaborate array 
of figures which were not exhibited to the meeting by any diagrams 
or upon the blackboard, nor yet any abstract of the paper pre- 
sented, we regret that we are obliged to postpone any sufficient 
notice of the paper to a future occasion, We may be pardoned for 
mentioning, however, that the results of the paper appear to us to 
admit of a good deal of doubt, the calculations under one supposi- 
tion giving an amount much short of what we may presume to be 
the fact, and another a result too great. 

The next paper read was that by Mr. Geo. Thomson, Ruabon, 
entitled, ‘‘An Account of an Underground Fire in the Wynnstay 
Colliery, Ruabon, and the Measures adopted to Extinguish it, and to 
Re-enter the Workings.” ‘* The colliery at which the fire occurred, 
which is the subject of the present communication, belongs to the 
New British Iron Company, in North Wales, and is of considerable 
extent, being capable of producing an ‘‘output” of a thousand 
tons of coal a day, the extent of which may be gathered from the 
calculation that it would take about a million cubic yards of water 
to fill them. ‘The coal is worked somewhat after the Lancashire 
method, levels and crossings at right angles being driven, of three 
to five yards in width, to the extent of the —— of the district 
of work, thus cutting the coal into a series of parallelograms about 
fifty by thirty yards, and it is then worked back ‘‘homewards” in 
the direction of the shaft. The coals give off a large quantity of 
carburetted hydrogen gas, especially the two upper seams, The 
quantity of gas given off is generally from 600 to 800 cubic feet per 
minute. One day at the end of January, 1874, a fire was discovered 
about mid-day in the return air course, near to where the exhaust 
steam was delivered, and it is supposed to have originated spontane- 
ously, for the place had been examined on the morning of the same 
day and reported in order. Every effort was made to suppress the 
fire, but it nevertheless continued to increase rapidly, and at length 
became unmanageable, so that in view of the great extent and 
complicated character of the ventilation, together with the large 
quantity of carburetted hydrogen to be dealt with, there was 
no alternative but to withdraw the men and horses from the 
workings as quickly as possible, and to seal up the shafts. The 
successive operations by which the shafts were consecutively sealed 
(interrupted as the process was by an — within 72 
hours of the sealing being complete) ae fully described, as 
also the operations 5 which they were gradually opened in 
succession after it had been ascertained by various ingenious 
testing contrivances that the evolution of carburetted hydrogen 
had filled the whole of the workings to a plus pressure of some 
inches of water by a mixture in which the air present was 
below the limit necessary for an explosive mixture; without the 


aid of the seyeral large and elaborate diagrams, sections, and 











plans of the workings, &c., the detail of these operations though 
prolix would be nearly unintelligible. The temperature of the 
mine was obtained by lowering a thermometer occasionally by a wire 
through one of the 6in. exit pipes, provided witha slightly loaded valve 
opening outwards, one of which was placed at each shaft stopping, 
and when in the month of May, when the temperature in the 
the upcast shaft had approached that due to a depth of 
250 yards, and had remained stationary for several weeks, it was 
deemed feasible to reopen and enter the mine with due precaution, 
the operations of reopening the different shafts being performed in 
the inverse order of those in which they were closed. Proceeding 
now with our explorations inthe mine, we found that the fire had 
raged with extreme violence all round the engine E, the ironwork of 
which had, at one time, evidently been nearly at a white heat, for 
the screw pinsof the pipes, &c., had been drawn out of the bolts 
ata welding heat, the threads of the screws being obliterated. [I 
have here one of these pins, and also a sample of coke, which was 
profusely scattered about the place, from the charred coal.] All 
appearance of fire, however, had now disappeared, and the tem- 
perature at that place was only 85 deg. Fah. Having put in stopping 

o. 2, we continued our explorations and the clearing up of the 
roads as quickly as practicable, playing water, where necessary, on 
the fallen roof and rubbish, the temperature of which varied con- 
siderably in different places. On proceeding towards a point 
marked Fa on the diagram a fall of roof occurred some distance 
forward, which, on reaching the floor, burst into flames ; the men 
played water upon it, but were immediately surrounded with so 
noxious a gas, that they were unable to hold the hose pipe, being 
struck down insensible as fast as they essayed the work, and conse- 
quently they were compelled to retreat. Two stoppings were then 
put, in and ultimately several more, to isolate the fire during the 
construction of which one or more slight explosions occurred. 
During the latter period of the closure of the mine a considerable 
volume of carbonic acid, obtained by the action of hydrochloric 
acid upon limestone, contained in a suitable apparatus was passed 
into the workings ; the quantity so passed in was large, 6000 cubic 
yards, but in proportion to the capacity of the workings must be 
regarded as small, and its efficacy doubtful. Mr. Thomson says :— 
The pits were sealed upfrom February to end of May, inclusive, a 
period of four months. The downcast shaft was re-entered at the 
beginning of July, and we commenced to draw coal again about the 
end of August, while we have now reached nearly our usual ‘‘ out- 
put.” Nochange whatever has appeared at any of the stoppings, 
all of which are quite cool; and the temperature within that in 
the main level is only about 70 deg. Fah. so that there is every reason 
to believe that allis quiescent in and about “ the region of the fire.” 
I do not know that there is anything very new in these details, or 
any portion of them; but it seemed to me that, to bring them 
together in this form, might afford useful hints to those who may 
unfortunately be placed in a like unpleasant predicament, and that 
is my sole object in bringing the paper before the Institute. I can 
only say that in my difficultyI should have been glad to have 
referred to similar experiencesif I had known where tolay my hands 
upon them.” 

The point most worthy of notice in the preceding paper was that 
the operations for extinguishing the fire were based upon taking 
advantage of the fact of the very large and constant evolution of 
carburetted hydrogen presenting the means of gradually obtaining 
an uninflammable (because not mixed with air) atmosphere, by 
which the fire could be stifled out, until, by cooling, any tendency 
to reignition in the coal should have ceased. Whether quite new 
or not, the conception is bold and ingenious, but the fact must not 
be lost sight of that for a considerable time at the commencement 
the risk of explosion at any moment must have been great from the 
presence of atmospheric air remaining in the workings; with the 
exception of the one explosion recorded, good fortune in this respect 
attended the operators. The paper elicited some discussion on the 
part principally of the members present who were practical coal- 
workers, It was remarked that the time consumed from the stop- 
page of the mine to the resumption of work was large, and might, 
in the opinion of one or more of the speakers, have been much 
reduced had some of the ordinary well-known methods for the 
extinction of colliery fires been resorted to. It could not be 
gathered from the statements of the paper that merely drowning 
the fire by turning water into.the workings and rape: sea d pump- 
ing it out might not have proved more expeditious and less expensive, 
It was also suggested that stifling out the fire by forcing into the 
workings the products of a smothered combustion mixed with 
superheated steam might not have proved equally efficacious, and 
it was also remarked that the use of carbonic acid as a means for 
stifling conflagration was not new, having been proposed by Gurney 
more than thirty years ago. We may ourselves remark, how- 
ever, that it was not claimed as new by the author of che paper, 
but merely recorded as part of the methods employed by him. 

The next paper read was by Mr. Julien Deby, C.E., of Brussels, 
on ‘The Manufacture of Bessemer Steel in Belgium,” which we 
here reproduce almost in full. ‘‘ As a slight proof of the decreas- 
ing desire to keep manufacturing secrets, I come before you 
this day with a full statement of what our Bessemer steel works, 
in Belgium, are now doing, and of how they are doing it. 
M. E. Sadine, the able director of the John Cockerill Works, at 
Seraing, at my request, has given me full leave to divulge to the 
members of this Institute the whole of the results obtained at his 
new works, without restriction. At Seraing the iron is most 
successfully and regularly run direct from the blast furnace into 
the converters—a most economical process, which, to my know- 
ledge, has not, as yet, been put into practice in Great Britain, but 
which, I believe, ought to become universal. Belgium lays no 
claim whatever to originality in the matter of this direct process, 
As early as 1857 the Swedish works had used it, and they continue 
to do so to this day, adding iron to the charge when the production 
of the furnace is insufficient. In 1863 the same process was intro- 
duced into the Styrian Works, of Turrach, and in 1864, into those 
of Heft, in Carinthia.* In 1864 the Neuberg Company, in Styria, 
applied it also, and this company, as well as that of Heft, have 
since that period considerably enlarged their works on the same 
basis. In 1867 Terre Noire, in France, employed the direct run 
from the furnace, and, if I am not mistaken, the Creuzot has also 
lately adopted the same principle. The new steel works, at 
Seraing, constitute one of the most important departments of that 
extensive establishment. Very few in Europe, if any, are better 
organised at the present time for the economical transformation of 
iron ore into steel on a large scale. The whole plant was devised 
and the plans put into execution by the combined efforts of two 
intelligent young engineers of the company, MM. Greiner and 
Philippart, to whose kindness I owe to have been able to examine 
minutely all details, and to have had access to official documents, 
from whence I have derived most of the figures contained in this 

vaper. The foundation stone of the steel works of Seraing was 
laid in March, 1873, and on the Ist of February, 1874, the first 
blow was made in the Bessemer converters. I shall follow the 
successive processes of transformation of the ores. (1) Into pig 
iron in the blast furnace. (2) Into steel ingots in the B 


which 123 are now in operation in various places, furnish the 
necessary blast at a pressure which attains 30 timetres, or 12in. 
of mercury. The blowing cylinders of the engines have a diameter 
of 3 metres, or 9°84ft., and a stroke of 2°44 metres, or 8ft. The 
steam cylinders are on the Woolf condenser principle. The normal 
number of revolutions of the engines is 13 per minute. This 
furnishes 400 cubic metres, or 14,120 cubic feet of blast, the 
yee needed for the combustion of 120 metric tons of coke in 

4 hours. To the right and left of the blowing engines are situated 
the mixing sheds for ore, and outside of these again are the 
pumping engines for the whole of the hydraulic apparatus of the 
establishment. The sheds where the charges of ore are prepared 
are supplied with hydraulic lifts which raise the ore to the proper 
height, and allow oF its being thrown into separate boxes or com- 
partments, where an intimate mixture of raw material can be 
easily effected. In front, and to the north, is placed a group of 
boilers, made from Bessemer steel plate, 1°60 metres, or 5248 ft. 
in diameter, and 15 metres, or 49ft. in length. They each carry 
a large re-heater 3°28ft. in diameter, and 49ft in aa The 
boilers are heated by the escaped gases from the blast furnaces. 
On the south side, the blast furnaces are situated alongside the 
Bessemer foundry, which is divided into three separate compart- 
ments by a series of cast iron columns. The first compartment 
comprises the pig bed, and also receives the ladles and the 
hydraulic lifts, which carry the molten metal from the furnaces to 
the converters. The second compartment contains the cupolas, 
where the re-smelting of the pig iron is effected when at any time 
or from any cause it is thought advisable to work by the old 
process. The third compartment comprises the converter depart- 
ment. Here we find six converters, ‘two to each pit, receiving 
alternately the iron from the furnace or from the cupolas as the 
case may be, these last being furnished with hot air receivers for 
keeping the liquid metal hot. Parallel with these buildings, and 
on the south side, are situated the blast engines for the converters, 
the pumps and the accumulators having, to the right and to the 
left, a group of eight boilers each, of exactly the same make as 
those employed for the blast furnace engines. The Bessemer 
blast engines belong to the class constructed as a speciality by the 
Seraing Works, and were designed by M. Kraft, the well-known 
chief engineer of the Cockerill Company, and whose name must 
also be honourably attached to the whole mechanical department 
of the steel works. These engines are of the compound vertical 
type, realising a very great economy in fuel, the consumption of 
coal being only 1? kilos., or 2}lb., per indicated horse-power per 
hour. We next come to the rolling mill, the length of which is 
82 metres, or 270ft., and which comprises two divisions, each 18 
metres, or 59ft. wide, and united by a row of columns 33ft. in 
height. In the first division are placed six large-sized Ponsard and 
Bicheroux furnaces, whose bottom measures 4°50 by 5 metres, or 
about 12ft. by 16ft., and are sufficient to hold the ingots needed 
for the two rail mills situated in the next or third compartment. 
The first, or blooming mill, has two pair of 30in. rolls, and is 
actuated by a reversible engine running 45 turns per minute by 
means of gearing. This has a separate engine for the condenser. 
The steam cylinders are 32in. in diameter, and have 4ft. 
stroke, the pinions being in the proportion of 1 to 24. The second, 
or finishing mill, has two housings with 24in. rolls, and is worked 
by a direct-acting reversible engine running 80 to 90 revolutions per 
minute. This engine has two steam cylinders 40in. in diameter, 
and acts directly on a crank from 1?in. to 14in. in diameter, placed 
on the axis at the end of the combination. Special condensers are 
applied to this engine in order to avoid the inevitable counter- 
pressure so prejudicial to the working of engines of this class. As 
a complement to the rolling mill, a special rail-finishing shop is 
established, which will contain all the most modern and improved 
appliances for the purpose required. All the buildings of the 
works are simple, light, and airy, iron being largely used in their 
construction, They constitute a very harmonious and symmetrical 
whole. 

** T,—Blast Furnace Practice.—As an example of the working of 
the new plant, we cannot do better than transcribe the results 
obtained in furnace No. 1, during each week of the months of 
March and April last, These are as follows :— 





Metric Tons, 





1875. Coke. Ore. Limestone. Iron. 

Week, 1to7 March... .. a «= Wee Mw CUM 
én , a mw « ve GS ae FF 218 .. 360 
oo Ba TH ng te ee ow GB ce TE 183 .. 369 
« Raw a oe os OO oe CH co. TE oc 433 
» 28 Marchto4 April ., 468 913 .. 208 434 
oo Se aD w -- 459 .. 869 198 449 
a a, a an 455 .. 868 172 417 
Weekly average 445 838 196 409 


The mean composition of the charges was as follows :— 


Coke 1650 kilogs. = 3630 1b. English avdp. 
Ore 3100 ,, = 6820,, # i 
Limestone 725 _ ,, = 1505 ,, pie y 


The ores specially employed were Algerian and Spanish, and the 
chemical composition of these ores when mixed was :— 
Wat ° 55 


Water oo 0s 6 60 6°50 
Carbonic acid .. .. 2°50 
Silica .. .. oe 15°00 
Alumina 4°00 
Lime .. .. ee ee 3°00 
Magnesia .. ca: ate 1°50 
Oxideofiron .. .. es 6400 «. Iron 45°08 
Oxide of manganese .. 425 Mang. 3°00 
Seer «. 2c ce os 010 
Phosphoric acic 0075 
99°925 


The practical product being 49 per cent. of pig iron. The propor- 
tion of limestone added was 23°50 per cent. The coke was all 
made in Appolt ovens, and was very regular in quality, leaving 
from 8 to 10 per cent. of ash. With the above mixture the iron 
obtained contained on an average :— 





Bilicom .. «cs 08 cc cf se co cv ©8 ce c8 ce 2°25 
Carbon .. oc cc cc « 08 of ce ce ce ef se 4°50 
Sulphur .. .. oe os 8 of of of 06 6 o8 os 0-04 
Phosphorus .. «2 «+ cc of cf «8 ce cf ce 0-06 
Manganese .. «- «oc «oo «8 «6 cf of 8 08 se 375 
TWO cc cs +0 0 0e ce ce 60 8 se os oe ee 89°40 

10000 


‘* A considerable percentage of slag was produced, This slag is 
generally of a white colour with a greenish tinge, and falls 
sromptly to dust when exposed to the air. Its composition is as 
ollows :— 





converters. (3) Into rails, tires, axles, &c., in the forge. But, 
before doing so, I must give a short account of the plant and of its 
distribution. When the whole works are completed, they will com- 
»rise four blast furnaces, of which two are already finished, united 
y bridges, and between which are Mowe atmospheric lifts, 
Each furnace is furnished with four Whitwell stoves placed in a 
square, forming thus two parallel rows of eight stoves each. The 
rincipal dimensions of the blast furnaces are as follows :— 
Gasother of hearth, 1°60 metres = 5°248ft.; diameer of bosh, 5 
metres = 16°40ft.; diameter of top, 3°50 = 11°48ft.; total height, 
18°50 = G60ft., inclination of boshes 674 deg.; capacity, 225 cubic 
metres = 7942 cubic feet. Three blast engines of the special 
vertical type of Seraing, so well known on the Continent, and of 





* These works were fully described as early as 1866, by M. Habets, of 
Litge, from official documents in the Reyue Universelle des Mines, yol. xx,, 
P. $3, where the advantages of the process were enumerated, 








Silica oe < oe te es 6068 66 40 oo ae 37:00 
Abumsina oo cc 00 cc ce ce ce 08 ce oe ce 13°50 
Lime oo 68: 26. wel 66 6e OO te. He te 90 Oe 43°00 
Magnesia a ae 09 46 36 te se 98 1°50 
Oxtdeo€ tom.. «. oo oe ce oe ce 00 oe 0°50 
Manganese ‘ . ee 3°50 
Sulph an a + ee) ee we ® e ° 1°25 

100°25 


The preceding figures show that the consumption of coke has 
never exceeded 110 lb. to the 100 lb. of iron produced, This good 
result is attributable to the great care taken threughout the whole 
of the metallurgical processes, and to the high heat, 600 deg. 
centigrade, maintained in the blast. It is also interesting to note 
what becomes of the reduced oxide of manganese which was 
contained in the charge of mixed ores. Of this, two-thirds are 
found in the pig iron and one-third go into the slag. : 

“‘ TI,—The Bessemer Foundry.—The molten metal is, immediately 
it has run from the blast furnace into the tilt ladle, taken to the 
converters by means of hydraulic lifts and the stationary bridge on 
which it iscarried on rails. It is weighed in a very simple manner 
while on the lift, by means of the indications of an eed 
sure gauge placed in communication with the water in the hydraulic 
cylinder of the lift. No inconvenience is suffered if the iron be 
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left for even one and a-half hours in the ladle, beyond the presence 
of a small solid bottom, which can be remelted afterwards in one 
of the cupolas. The whole operation of conversion of iron into 
steel lasts from fifteen to twenty-two minutes. In the middle of 
the decarburation, from 10 per cent. to 25 per cent. of rail ends 
are added, the quantity varying according to the temperature of 
the bath. The most remarkable fact connected with the whole 
process at Seraing is that no spiegel whatever is introduced into 
the converter at the end of the blow, it having been found that the 
iron contained sufficient manganese to render this addition quite 
useless. As soon as the bands of the spectroscope have all disap- 
peared, the slag is essayed in a very simple and practical manner, 
the end of the operation being determined simply by a colour test. 
The modus operandi is as follows: The blow is momentarily stopped 
and the converter inclined; a paddle is then introduced through 
the mouth and dipped into the bath. This is then drawn out, 
steeped at once in water, and the thin sheet of investing slag taken 
off and compared to a standard scale.* A lemon yellow slag corre- 
sponds toa very hard steel containing—0°75 of carbon or more; 
orange yellow, 0°60 of carbon or more; light brown, 0°45 of carbon 
or more; dark brown, 0°30 of carbon or more; bluish black, 0°15 of 
carbon or more. 

“The small metallic globules imbedded in the samples of slag, and 
resembling blow-pipe beads, may also be tried by hammering them 
on a small anvil, A very short experience soon teaches the nature 
of the steel, by the degree of malleability of the globule. If too 
hard, it requires several blows of the hammer to form a small 
starred disc, by the splitting of the edges; if too soft, it flattens 
down at the very first blow of the hammer. These are two 
extremes to be avoided, unless for quite special purposes. As soon 
as the metal in the converter has reached the desired degree of 
hardness, which, as we have seen, can be regulated at will, by pro- 
longing or shortening the blow, it is run into the moulds in the 
usual way, and the ingots are taken to the forge as soon as crystal- 
lisation has taken place, and before they have had time to cool. 
Three very light hydraulic cranes to each pit lift out the ingots 
rapidly. and without any kind of difficulty. The pit itself is very 
wide, 10 metres, or 33ft. in diameter, and is very shallow, only 0°90 
metres, or 3ft. deep, and the moulds being placed side by side, 
plenty of space is left for circulation in the centre. The general 
distribution of this Bessemer foundry brings to mind the American 
works, and nowhere on the Continent, nor in England, does there 
exist any establishment where the practical facilities are greater, 
nor their results more economical, than they are here. Having 
visited nearly every steel work in Europe, and many in America, I 
can speak with confidence in this respect. At present, the produc- 
tion reaches 100 tons of ingots for each pair of converters in twenty- 
four hours, but this figure will be largely increased when the new 
rail mills are finished, and rails of two or three lengths are rolled at 
once. The economy realised by the direct run from the blast 
furnace is easy of calculation. It consists in a reduction in the 
quantity of iron used, added to a saving in fuel, and to a diminu- 
tion in Poten Since iron has been run from the new Seraing blast 
furnaces, not a single case of black slag has occurred, which gives 
sufficient proof that the iron produced is fit for the manufacture 
of first-class steel. A very remarkable fact, as yet quite unex- 
plained, is the undeniable one, that the direct product of the blast 
furnace works better in the mill and gives much tougher steel than 
that obtained by the re smelting of the same iron in the cupola.t 
The chemical composition being identical, the steel from the direct 
process has stood the ordinary tests for rails and tires much better 
than that which has been obtained frum the cupolas. 

“ T11.—The Rail Mill.—Until the present day, the ingots have 
been taken to the old rail mill, and rolled into single length rails. 
Even here the advantages and economy of rolling the ingot while 
still hot have been fully appreciated. A very ordinary mill pro- 
duces, in this case, 600 tons of 20ft. rails, weighing about 70 lb. to 
the yard, per week. No doubt whatever can be entertained that 
the new mill now in course of erection, and which will work 
ingots two or three times heavier than at present, will turn out 
1200 tons per week without any difficulty. As it takes thirty 
hours for the conversion of iron ore in the blast furnace into pig 
iron, and as the operation in the converter lasts about one hour, 
including carriage of ingots, handling, &c., and, assuming that 
after one hour of heating the rail may be rolled, we confidently 
affirm that in the short space of thirty-six hours after the arrival 
of the ore at the works a rail may be ready for shipment, and that 
during the whole process the material will not have been allowed 
to get cool. This appears to me about as complete a solution of 
the problem of producing steel direct from the ore as has yet been 
proposed by any of the many ingenious searchers of the day.’ 

A somewhat long discussion, which seemed at first likely to be 
very desultory until checked and brought to order by the presi- 
dent, followed. Two amongst the several points raised were, he said. 
of sufficient practical importance to warrant his confining the dis- 
cussion to them and endeavouring to discuss them thoroughly. 
These two points were, first, as raised by Mr. Snelus, What was 
the best and most profitable use to be made of the crop ends and 
other waste pieces as unavoidable educts of the rolling of Bessemer 
steel rails? Second, as raised by Mr. Williams, how should the 
iron tapped from the blast furnace between Saturday night and 
Monday morning be best dealt with, in the event of the practice 
becoming general in this country of running the iron from the 
blast furnace direct into the converter? With respect to the first 
— nothing that could be considered new was elicited; it was 

neld that the most ic manag t was that which was 
already adopted in most works, viz., assorting the crop ends and 
other waste pieces with respect to size, &c., reheating and rolling 
such pieces as were suitable into small size rails or other market- 
able forms, or into rods for steel wire drawing, and melting down 
all such pieces as were not thus available by retuning them into 
the converter prior to running in the liquid cast iron and com- 
mencing the blow through, or melting them down in batches in a 
Siemen’s regenerative furnace. The second point raised turned 
upon the fact that the make of iron between Saturday and 
Monday --or as it was technically called ‘‘ Sunday iron ”—was ve 
uncertain in point of quality, and often inferior to that made 
during the remainder of the week. The reasons for this, though 
not expressed in words at the meeting, are unfortunately but too 
obvious. To less complete supervision during the Sunday interval 
is added the intemperate habits of the furnacemen, which break 
out worst at the end and commencement of the week. If the 
plan of cunning direct from the blast furnace into the converter is 
to be attended with uniformly satisfactory results, it is obvious 
that uniformity at all times in the product of the blast furnace 
must be secured. As to this, we may remark that so much is this 
uniformity deemed important by our best steel makers, that at 
Barrow every pig of iron intended for Bessemer steel is broken, 
examined by a gang of trained and intelligent labourers, 
selected, and piled before being taken to the converter. Now 
as any such ti b impossible if the liquid iron 
from the blast furnace be run direct into the converter, the question 
arises, what shall be done with the Sunday iron? Shall we tap it 
out 7 the pig bed as at present and sell it, or make some other 
use of it, or remelt it in the cupola before it goes into the con- 
verter, or shall we try what changes in g t can be made 
so that the Sunday iron shall be as good and uniform in quality as 
that made during the remaining days of the week? With regard 
to the first, it was urged that the Sunday iron amounted in weight 
to about one-seventh of the entire yield of each furnace, and that 
if the large advantage claimed for the method of running direct 
into the converter, amounting to from 12s. to 15s. per ton, were to 
be taken as « reality, this use proposed for the Sunday iron was 
the same in fact as a loss of 15s. per ton on one-seventh of the 
entire make, besides considerably complicating the workin; 
arrangements. M, Deby corrected the impression which Penson | 


* This scale was exhibited at the meeting by M. Deby. 

+ We may remark that no explanation was offered to account for this 
somewhat singular alleged fact, although it certainly appears to need 
elucidation.—Ep. E. 

















previously to prevail that continental works were exempt from this 
Sunday difficulty. It was asked whether no improved arrange- 
ments could be possible whereby a separate shift of reliable men 
might be employed between Saturday and Monday, but no very 
definite pro was given in response, unless a humorous one to 
employ Jews may be re edassuch. A suggestion was made that 
the iron tapped during the interval might be preserved hot until the 
Monday, and then, after proper sampling, run into the converters 
if suitable, or if not, otherwise disposed of. To this it was replied 
that while this proposal, if practicable, did not meet the primary 
conditions of the question, the mass of iron—140 tons or perhaps 
much more—precluded its being so dealt with. It was also suggested 
that the “‘Sunday iron” might be returned to the blast furnace 
during the week, remelted and tapped out, mixed with the ordi- 
nary yield so as to equalise the whole. But to this it was rejoined 
that the blast furnace was a most expensive substitute for the cupola 
as a means for melting cast iron, and that while the working of the 
blast furnace would be probably thus much deranged, uniformity 
of quality could not be thus insured, nor, indeed, such a quality as 
would be certainly best suited to the Bessemer converter. Upon the 
whole, on this point no light whatever was thrown on this branch of 
the subject. The discussion then diverged to the question, suggested 
by the alleged economy of running direct into the converter, 
whether the cost of remelting in the cupola had not been over- 
rated. It was affirmed by some of the members present who had 
had large foundry experience that the cost of melting cast iron in 
large quantities in a cupola of ordinary construction blown by two 
10in. tuyeres and a powerful blast working without intermission 
during the whole day, the cost of melting did not exceed 2s. per 
ton. This, however, appeared to be received as below the truth 
by Mr. Williams and other members present. For ourselves we 
may remark that, although nothing was said as to the habits of 
the working hands employed in this our great national manu- 
facture, the impression indirectly made was a painful one, and for 
the difficulty itself we fear that nothing but imperfect palliatives 
can be at present devised, and that we must rest in hope that after 
a generation or more the difference between ‘‘ Sunday iron” and 
week day iron may disappear under the influence of a better 
educated set of men, with tastes somewhat raised above the mere 
animal, and who will see in the institution of the weekly holiday 
some better application of the time than in drinking, betting, and 
fighting on the one hand, or a sour Sabbatarianism on the other. 

The last paper read was one by Mr. D. Joy, of Barrow-in-Fur- 
ness, descriptive of the Howard boiler, as manufactured by the 
Barrow Iron Shipbuilding Company at Barrow. 

This concluded the business of the meeting, and, after a vote 
of well merited thanks to Mr. Menelaus, the president, for his con- 
duct in the chair, the meeting was adjourned to Manchester, where 
the autumn meeting will be held early in September. 

Some of the members afterwards visited Stafford House, 
where, by permission of the Duke of Sutherland, the process 
patented by Messrs. Kidd and Barff of carbonising peat in its 
natural condition, that is, still damp, and without any previous 
compression, and employing it along with superheated steam, as a 
gaseous fuel, wasexhibited in operation by apparatus upon a model 
scale, which, however, worked well, and produced a combustible 
gas of feeble illuminating power, but evolving a considerable 
amount of heat when burnt from apertures formed in rings of ordi- 
nary gas tubing, and apparently wi suited for culinary and various 
technical purposes. To form any sound judgment of the value of 
this method of treating peat, which, we may remark, very closely 
resembles several others brought forward at various anterior 
periods, much more information is necessary than could be obtained 
at Stafford House. 

An extremely interesting set of large photographs were shown to 
some of the members in the hall of Stafford House illustrative of 
the extensive works of reclamation now being carried on by the 
Duke of Sutherland in the wild regions of his Highland estates, 
Twelve Fowler traction engines specially designed, and with a train 
of subordinate apparatus, are now, and have for some time past 
been employed in tearing up and clearing the ground of the granite 
boulders and stones with which it is encumbered, and after these 
are cleared and heaped into piles, ploughing together to the depth 
of 2ft. the heather and other surface plants, the peat beneath, and 
the pulverulent or decomposed granite, which is abundant, after 
which oats are sown. Operations of this character to the extent of 
600 acres per annum are now going on, and it is expected that the 
surface thus reclaimed will hereafter reach 1000 acres per year. 
This clearing work appears to be one of much more importance 
than any hitherto carried out by Messrs. Fowler. The land lies on 
the banks of Loch Shin, near Largs. 

(To be continued.) 








PATENTS AND PATENT LAWS. 
3y W. Brinces ApDAmMs, 

WE reprint an interesting paper on “ Patent Laws,” 
read by the late Mr. Bridges Adams before the Society of 
Arts in 1869. It is specially worth perusal at the present 
moment :— 

The word “‘ monopoly” is one of exceeding ill-odour with the 
great mass of the community, and to affix such a name to patents 
is considered a very clever move on the part of their opponents. 
It catches the public ear, and the public is very apt to take things 
for granted that appear to conform to its interests, What isa 
monopoly? A privilege conferred upon special individuals for 
their own advantage, to the disadvantage of the community. At 
first sight numerous private rights appear to be monopolies—land, 
mines, forests, rivers, the raw material of the world, which are 
the property of the whole human race, as tenants in common ; and 
for individuals to possess and own them as private property is 
simply a concession granted, because they will produce a generally 
greater fruit by the process of individual enclosure than by a 
general scramble. The conversion of the raw material into useful 
forms, by the operation of the human brain and human hands, 
creates another kind of property, giving the raw materials far 
greater value by mental and physical labour, labour which would 
not be given unless the owners could reap some of the fruits of it 
by an enclosure of the results of their own brains or hands as their 
own property. Origination of new and useful ideas and forms, 
producing something better and more useful than has been pro- 
duced before, is the most valuable kind of labour, and therefore 
the world, in proportion as it becomes civilised, gives exclusive 
property, for a longer or shorter time, to the producers of the 
ideas, and goes still further in giving hereditary rights to long- 
continued industry. 

Language is common property; but the author of a book, pais 
language into new forms in combination with ideas, is endowec 
with what is called ‘‘copyright” for a term of years, a monopoly, 
in short, for the réason that, without that monopoly, the books 
would not be produced, or only a very few books would be produced 
by a few wedi and powerful persons; and the very title of the 
book is also a monopoly. Another person produces a picture which 
has a high value, and the right to reproduce that picture by 
engravings, or photographs, or other means, is reserved to him. 
Another produces new combinations of musical sound, and the 
multiplication of copies of this music is as much his own property 
as the original. Another produces a piece of sculpture, with the 
same results. Another produces a new design for furniture, or 
patterns for dress, or we manufacture, and that is as much his 
own, with the exclusive right to sell it entire or in copies, as though 
it were the corn and cattle of the farmer, or the fruit of the 
orchard owner, or the vegetables of the market-gardener, 

This monopoly goes still further. The style and title of a firm 
is private property; and as if to guard against the contingency of 
the same Christian and surname in combination being used for 

tition by a ke, trade marks were invented to insure 





the monopoly, and every possible means are resorted to, to prevent 





a trader’s individuality from being trenched on by his neighbours 
Yet more, a proprietor of a newspaper, with no individuality, and 
who purchases his wares ready made from other persons, has 
the exclusive right to a icular word or combination of words 
out of a dictionary, which, if he be the first to assume, no ene can 
appropriate till he chooses to abandon his right. 

nroughout all these things it is the right of property which the 
law jealously guards, mental or other. But for this law, a large 
mass of mankind would disguise themselves in their neighbours’ 
likeness, to reap the profits accruing from their neighbours’ repu- 
tation. 

What are called patents are mental originations, multiplied in 
matter, and the law professes to confer on the originator the sole 
right to use and sell them to the public for the course of fourteen 
years. Some of these originators are very popular, and an enor- 
mous trade grows up, from which large profits accrue, and it is 
very commonly an article not of real importance to the welfare of 
the community that makes the largest profits; but whatever 
it may be, trade rivalry is excited, and any means are resorted to 
for evading the patent without payment to the inventor. Every- 
thing previously known in the trade is at the disposal of the rivals, 
but the Naboth’s vineyard they covet is the new thing which the 
public prefer, either for its superiority or its cheapness, and which 
has been the production of the inventor’s brain. So they set to 
work to defame him, to deny his originality, to call him a monopo- 
list, to decry his invention, to try to evade it by inferior methods, 
and finally, to take advantage of inefficient laws to plunge him 
into costly trials that may ruin him and put the invention out of 
use, if they cannot appropriate it to themselves without paying 
anything for the cost of its production. 

A few years back, an attempt was made to decry and abolish 
patents at the meeting of the British Association, and now once 
more an attempt is making to obtain a huge monopoly, under pre- 
text of abolishing another—not a monopoly as of old in the case of 
the corn-laws, for the benefit of landlords or landowners, but for 
the supposed benefit of trade lords and a generally. Large 
manufacturers, material converters, and similar people, desire to 
get the use of brains without paying for them, or to keep things as 
they are. It is not a case of patentees against the community, as 
their opponents endeavour to make out, but a case for the commu- 
nity itself, as interested in progress, against wealthy traders who 
would keep down all progress, if by so doing they could keep up 
their own profits. It isthe case of the community, in behalf of the 
active brains that work for them with mental capital, and without 
material capital, against the dull and inert brains with material 
capital in masses, which at present, stimulated into competition by 
the restless brains around them, lead an uneasy life, and would 
fain become the slaveholders of the active brains, and prescribe 
limits to their labours under their own control, and for their own 
imaginary benefit. It is an attempt to create an hereditary trade 
aristocracy by taking away the fulcrum through which clear brains 
rise into the possession of material capital, and their owners elbow 
the inert rich from their seats. And, not uncommonly, it is those 
who have grown rich upon patents who are the most strenuous 
opponents of other men’s patents. 

The common ground of opposition is that patents impede pro- 
gress. If they did, that would be sufficient reason for their aboli- 
tion. But assertion is not demonstiation. It is asserted that the 
patent is a monopoly which no one but the owner can use. Quite 
true; but so is land a monopoly which no one but the owner can 
use, the difference being that the patent is a monopoly for fourteen 
years, and the land for ever. The patent is a fourteen years’ 
monopoly of individual brain work, the land monopoly is that of 
the material works of the Creator. If the land were the property 
of the State, the rentals would belong to the general community as 
a tax fund, and the community gives it to individuals on the sup- 
position that they will manage it better for the general benefit of 
the community than the State could, the rental being the payment 
for their trouble. The patent is a limited property, the land is an 
unlimited property, both conferred by the community, and 
capable of resumption if demonstiated to be mischievous to the 
community. 

The brain-worker can only, in the case of patents, operate by the 
agency of matter, the property of the landlord, who exacts a large 
share of the brain work in return for the use of the matter. But 
the brain-working patentee has no monopoly. He is exposed to 
the competition of all others using the landlord's matter, or the 
materials of the Creator, save in the patentee’s particular mode. 
And no sooner has he achieved a success, than other inventors are 
immediately at work to eclipse him, to the benefit and advantage 
of the public; and it is notorious that, even in the case of a success- 
ful invention not superseded by another improvement, commonly 
half the fourteen years’ term expires before an invention is brought 
even into limited use. 

The large manufacturer has his choice of patents by competition 
amongst brains, saying nothing of the stored-up records of lapsed 
patents at the Patent-office, which he rarely has recourse to, save 
to compete with, and defeat, something new, which a rival manu- 
facturer has produced under a patent, and turned to profit. It is 
well known that few manufacturers will embark in new things 
without the protection ofa patent, for the reason that money must 
be expended experimentally, and that rivals lie in ambush to reap 
the profits in competition, without outlay, and consequently can 
undersell the originator, and for this reason the records of lapsed 
yatents in the Patent-office are not resorted to, but remain dead 
etters, 

It has been sought to make a distinction between copyright and 
patent-right. There is none; they are alike, in their integrity, 
original emanations of the human mind, and we may be quite sure 
that the abolition of patents would soon be followed by the abolition 
of copyright in books or works of art. Copyright in designs is copy 
right in a representation. Patent-right is “i in form, and 
utility, and methods of production; whether brain imagination be 
multipliedin printed books, or in music, or in engraving, or artistry, 
or design, or theatrical exhibitions or shows, or stamped on matter 
under what are called patents, it is the same process of expressing 
mind in matter as an origination; and as the originators are com 
paratively few in number, it is desirable to cultivate them, and 
give them enclosures of mental domains wherein to have free scope 
for the exercise of their various arts, for precisely the same reasons 
that the enclosures and private ownership of land—a common 
property—is granted to the producers of food, and for other 
purposes, 

It is simply the system of bad laws to which all the evils of 
—— are traceable. here was a time when, amongst the manu- 
acturers of printed fabrics, all new designs were kept secret as far 
as possible till the moment of issue, and all were busy bribing, or 
trying to bribe, their neighbours’ designers. The Act for Copyright 
in Designs abolished this system of piracy, and with it the secrecy. 
Were patents abolished, one of the results would be a return to 
secrecy in all small things, a closing of manufactories against in- 
spection, and a general dearth of information to mechanical periodi- 
cals, while improvements, involving a large outlay of capital, would 
cease to be made, unless perchance in Government establishments. 

If the spread of knowledge be a national advantage, the induce- 
ment to secrecy by the abolition of the patent—open—would be a 
serious evil. . 

Amongst the reasons alleged for the abolition of patents, one is, 
that the patentees gain no advantage—being ruined by opposition 
and lawsuits, in case of the invention being successful. 

This is the greatest farce of all, as if land property would be 
safer than brain property, were it protected by as bad and ineffi- 
cient laws as patents are subjected to, and as if there were any 
difficulty in making as efficient laws for patents as for books and 
designs, were only influential men interested in bringing them to 
pass, and lawyers not interested against them. 

Another allegation is, that the great mass of modern patents are 
useless, If they are useless they need not be coveted. If impedi- 
mental, they certainly must supply something useful. But it is 
again alleged that they are frivolous, But is not trade itself widely 
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frivolous? Yet what merchant is there who despises anything 
frivolous, provided only large profit be mixed up with it? at is 
more frivolous than the majority of theatrical farces, yet what is 
there more carefully guarded against piracy? But, say the objectors, 
patents are granted for things not new, and merely serve as an 
excuse for lawsuits, That vr means that the law and practice 
have not yet been fitly established. Some say that patents are 
becoming so numerous that they cannot keep count of them, and 
so unwittingly infringe them. This is not logical. The patentee 
might as well object, ‘‘ The great manufacturers make so many new 
things without giving me notice, that I cannot keep count as tomy 
originality.” This complaint on the part of manufacturers only 
proves that they manage their business badly. It is surely part of 
the business of a great manufacturer to know of everything produced 
in his special art, and, therefore, he should keep a book of patents 
as aide as his price list, with a managing clerk to it. He can, 
at small cost, have all the specifications in his trade supplied to 
him as fast as they come out, and he can index them and mark out 
all the real novelties and utilities, and put them to use by agree- 
ment with the owner. It is said that every British subject is bound 
to know all the laws, or take the consequence of breaking them, 
and certainly a British manufacturer is bound to know all the 
patents in his trade as part of his business. 

All existing knowledge and manufacturing experience up to the 
present time is the joint property of the whole nation, less certain 
things protected by patents expiring in fourteen years. But these 
patents are the ‘‘ Naboth’s vineyard,” coveted by the lords of 
trade. 

But they may fairly say that amongst the numerous patents 
there are many fictitious ones, involving lawsuits, and thus deter- 
ring them from the use of what is really common stock. That is 
to say, the patent laws are bad laws, so bad, that were all laws 
equally bad, the nation would be in a condition of anarchy. To 
abolish the patents instead of to reform the law would be a prece- 
dent upon which we might abolish all laws. 

Let us begin at the beginning. Patents are ——- granted for 
something new and wad, thereby to teach the public, and the 
reward for such teaching is a fourteen years’ exclusive right. What, 
then, is novelty? There is nothing new under the sun, absolutely. 
The patent is really granted for something new to the existing 
generation, as an inducement for a skilled man to bring it into use. 
The title should, therefore, be put on a similar footing to that of 
land. A piece of unowned land, unclaimed for thirty years, 
becomes the property of whoever may occupy it, and for ever. 
Therefore, supposing patents to be in the interest of progress, 
absence of public use for thirty years should constitute a claim to 
anything useful as a novelty for fourteen years, or such time as 
might be deemed equitable, 

Everybody of legal age should be competent to apply for and 
obtain a patent, but as any preliminary examination and refusal 
might involve an accusation of nepotism or a contingency of error, 
not afterwards to be amended, it is desirable that protection should 
be granted, if desired by the applicant, after pointing out to him 
the defects; and that the specification, after completion, should 
be put on open, not secret trial, by a competent judge in the pre- 
sence of the patentee, and the original fees should cover this cost. 
It is not desirable that a model should be put in at first, as involving 
the employment of workmen and the risk of discovery before pro- 
tection is granted; and models being expensive, it is not fair to 
encumber the patentee with costs. 

The affirmation of the patent by the court should facilitate all 
further litigation as to title and right, the court itself taking the 
initiative, or acting at the instance of a complainant. 

Pecuniary damages should be dealt with by a magistrate, 
as in the case of copyrights, or by the ordinary courts of law. 

Fictitious patents abolished by the court would cease to be a 
nuisance in the hands of sharking pretenders, There are very few 
patents requiring deep thought to appreliend them when produced, 
or any length of time when legal quibbling is abolished. 

An inventor should not be bound to license other persons, for 
the reason that they might be rivals, only taking a license in order 
to damage his invention in public reputation. If an unreasonable 
man, he would damage himself by limiting the use. If a manu- 
facturer, he might be interested in selling at the lowest price with- 
out royalty profit, and thus as a small capitalist he might compete 
with great capitalists by securing the trade in a better article. 

If the invention were a small item in a large machine, and the 
inventor required an unreasonable royalty, that would simply be a 
stimulus to other inventors to make other improvements, and this 
would be clearly in the interest of the public. 

In cases where the subject of a patent has been in private use 
previous to the specification, unknown to the patentee, it would 
become a question for the court to decide as to whether the public 
had been kept out of the knowledge furnished by the patentee, and, 
if so, the patent should be confirmed, subject to the use of the first 
user, but without giving to him the right to license earned by the 
patentee by his publication. 

No excuse of ignorance of a patent should be admitted as a plea 
or mitigation of infringement, because, with the full means of 
obtaining the records of the Patent-office, the ignorance must arise 
either from wilfulness or negligence. 

Patents are the Magna Charta of the material progress of a nation 
by the agency of the rich brains of men, poor in practical capital, 
who can mould matter to man’s uses after new and useful fashions, 
just as copyright is the Magna Charta of the nation’s progress by 
the agency of men of rich brains who can mould language to men’s 
uses after new and useful fashions. When laws shall be made to 
take away this charter and throw brains into foreign stock, one of 
the sources of England’s eminence, her true equality, will have de- 
parted from us, and the trade lords will find that their vitality has 
departed with it. They will compete with each other with increas- 
ing competition and lowering profits, till their trade becomes as 
wild land, which no one cares to cultivate. They will then find the 
fourteen years’ mental enclosure, which induces men of thought to 
bring forth new things, is also one of the processes essential to 
profit, and that by abolishing it they “‘ kill the goose which lays the 
golden eggs.” 

Trade-marks are the legitimate arms and quarterings of a trade 
aristocracy, gurantees of honesty in execution, and which become 
valueless as a manufacture becomes debased. ey are monopolies 
in one sense, as they enable the owners to keep to themselves a large 
trade as long as they keep up their character, and the law now 
jealously deals with their infringers. The patent is also a trade- 
mark exclusive for fourteen years, enabling the owner to establish 
for originality and improvement, and to keep his reputation when 
thrown into competition with rivals. And with patents confined 
to the owners of manufactories, that would simply be establishing 
a case of veritable monopolists. 

The question has been dealt with thus far simply in the interest 
of the public, regarding the inventor merely as a part of the public. 
But the true inventors are more than this—they are a select body 
of students, who foresee those things that the manufacturing men 
of routine pass by blindfolded, and thus stir them up to action ; and 
the public is deeply interested in caring for these men, and guard- 
ing their interests as their own, From the trade point of view, the 
mere manufacturer only looks to the profit percentage attainable 
by the conversion of raw material into wrought, and would work 
up the whole raw material of the land, and afterwards throw it 
into the sea, if realising the percentage thereby. It is this class 
of men that deteriorates our national manufactures in money com- 
petition, that makes rails as brittle as cast iron, and delights in 
shoddy, that has no perception of, or care for progress, but only for 
money. 

It 4 not thus that the greatness of England has grown ; nor is it 
of the highest importance that inventors should reap enormous 
fortunes, albeit trifling in proportion to the 7 to the general 
community ; but it is desirable that they should be in the unanxious 
position requisite for the most advantageous pursuit of their studies 
and experiments, as a result of their own labours, 





The nation in which all classes of its people can rise in succession, 
according to their faculties and cultivation, from the lowest posi- 
tion to the highest, must ever be more powerful than a nation of 
castes, and a nation without laws efficiently protecting mental as 
es physical property must degenerate into a land of castes—or 
robbers. 

There is yet another allegation on the part of opponents of 
patents. Having to pay a royalty in England, other nations 
paying no royalty can undersell them. It is scarcely so, for other 
nations are as desirous of having patents as English — are. Of 
the two republics, America pe Dattenciend, the former abounds 
with patents; the latter hasnone. The reason is, that in the former 
case they are a function of the Federal Government, in the latter of 
every separate canton, rendering patents a practical impossibility. 
But citizens of Switzerland expatriate themselves, and get patents 
here and elsewhere, and it is probable that the patent branch of 
legislation will be Prncech steel to the Federal Government, and 
ee will cease to be an exception to other civilised 
states, 

With a climate and condition like that of England, where work- 
men live longer and do more days’ work in every year thanin most 
other countries, it is impossible that she should be undersold in her 
indigenous manufactures, so long as her materials shall endure. 
Capital embarked in the growth and training of a workman is pro- 
fitable in proportion to the length of his working life, and the 
faithful and honest work produced. 

The assumption that every patentee only forestalls a number of 
other persons, who would have discovered or planned the same 
thing, may or may not be true, but this does not concern the public. 
What the public want is individuals who will work, and teach in 
the best mode he can, something new and useful; and daily ex- 
rience tells us that such individuals cannot be obtained save on the 
condition of thereby obtaining a specific sphere of action involving 
their own benefit as well as that of the public. Let any one try if, 
by simply publishing a new and useful thing, he can get it taken 
up unless he can offer an exclusive right with it. Neither is there 
any probability in the assumption that all the principles of action 
have been discovered, and that the details are in every one’s hands, 
The tree of universal knowledge is yet far from having been plucked, 
and it is to be desired that the men of science, as well as the men 
of practice, should be not only recognised but rewarded as the 
benefactors of the community, not rewarded, as M. Chevalier pro- 
posed, by the State, but by the community. We do not want 
— inventors, with a Government reward as a compensation 

or something other than an invention, and with their own 
friends to apportion it. We want for them the only true ap- 
preciator, tbe public, 

There is no difficulty in remedying all the evils complained of in 
the present practice of patents. Forms of specifications can be pre- 
pared, embodying everything that is required to be stated, leaving 
no loopholes, and preventing verbiage, giving an exclusive privilege 
to make something useful, and leaving it open to competition to 
make something still better. The life of the inventor patentee is 
no lazy life. He has the public for a master, and a very exacting 
master too, content with nothing but the best or the cheapest, and 
ever ready to abandon its idol of to-day for its idol of to-morrow, 
succeeding each other in constant following. What do the long 
list of patents in the same art mean, save that the human brain 
works only from step to step, eclipsing yesterday by to-day, and 
thus preparing the way for the morrow, a vantage ground being 
gradually attained, till the process culminates in an apparent per- 
fection, at last found to be no perfection, when a fresh start is 
made to a new elevation. By the sweat of the brain within his 
brow the inventor diminishes human labour and the sweatof many 
brows, for his only profit is out of the service he renders to man- 
kind, who will not pay for anything they do not appeciate as 
useful or pleasant. No State reward is needed as a stimulus to 
this kind of labour. The inventor only asks to be let alone to reap 
the crops he has himself sown, secure against depredation. 

It was Prince Albert by whom the amended Patent Law, then being 
worked at by the Society of Arts, was finally urged, and it was 
Lord Granville who brought in the bill and passed it through 
Parliament, in the course of a very few days, because it was 
believed that only thus could a number of latent inventors amongst 
mechanical men he brought to light for the benefit of the Great 
Exhibition. It was this bill which, by reducing first cost, multi- 
plied the number of fps and put poor men more on a level 
with capitalists. And it would appear that non-inventive capitalists 
would rather be without these patentees, and would prefer to buy 
up their inventions for their own purposes, and to limit the public 
choice in the market, Patents give a large market for constant 
improvements, which would not exist without them. All the large 
manufacturing towns and cities of England may be said to be built 
upon patents, and were patents abolished, the result would be 
similar to that of the abolition of the Edict of Nantes ; the imagi- 
native brains would depart from England, and settle down in the 
countries wise enough to understand their true interests. Viewed 
from the monopoly point, the wisest course the manufacturers 
could take veer be, not to abolish patents, but to enhance their 
cost. If patents cost £5000 each, with efficient laws to maintain 
them, every poor man would be shut out, and patents would 
become the practical monopoly that the manufaturers insist on 
calling them. But the motive would thus be too gross. 

The subject cannot be too widely discussed, nor the facts elicited 
too clearly, for we cannot as a nation afford to risk our prosperity 
in order that a small number may grow richer at the general cost. 
We want a general diffusion of wealth, and not a greater aggrega- 
tion in masses. Large manufacturers tend to thegrowth of quantity 
rather than quality. Small manufacturers tend to the growth of 
quality, and that diffusion of wealth so largely trenched on of late 
by the gigantic establishments which — only two classes, the 
very rich and the very poor. The higher classes, living on incomes, 
the result of land or hoarded wealth, are deeply interested in the 
question, for it is a question of property right ; and in the diffusion 
of property rather than in its concentration lies its safety. The 
convenience or profits of manufacturers is but a small considera- 
tion, as well as the convenience or profits of inventors. The 
national prosperity is the real question at issue. Shrewd French- 
men tell us that we patents some fifty years before them, 
and, therefore, they have never been able to overtake us. Were 
we now to abolish patents for fifty years, our human energy would 
be — in producing original workers for all other nations, and 
excluding our own. 











THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 


Grants and Dates of Provisional Protection for Six Months. 


1385. Improvements in self-acting Lusricators, George Smith Hare and 
William Barton, Kingston-upon-Hull.—16th April, 1875. 

1406. Impr ts in hi r app for CurtinG or Excavat- 
1nG by Steam Power, Ditcues, CHANNELS, or TRENCHES in land, for the 
purpose of draining it, parts of which are applicable as an improved 
means of regulating the coiling or winding of wire ropes upon drums, 
John Green, rg ae Worcestershire. 

1410. Improvements in machinery or apparatus for RecisTerinc the 
Number of Strokes per minute, per day, and per week, of any descri 
tion of e or other machinery to which it may be applied, 
Benjamin Walker Clegg, Leeds.—17th April, 1875. 

1431. Improvements in Apvertisinc, John Jaap, Glasgow, Lanark- 





shire, N.B. 

1437. Improvements in the Propuction of WuiTr Leap, and in the appa- 
~ Ce therein, Ludwig Brumlen, Newcastle-on-Tyne.—20th 

1448. Anew or improved method of and a furnace for Meutinc Brass or 
= — ee ermetals, William Russell, Lydbrook, Gloucestershire. 
—2l1st il, 1875. 

1473. An improvement in the construction of Sart Stuns, which im- 
we tty ow is also a) ble to studs used for other purposes, John 

ykes Holmes, Man .— 22nd April, 1875. 

1514. An improved means of Preventina the BREAKAGE of the Grass 

Cuimneys of Gas Burners or Lamps, and glass vessels of PerroLEuM 


* 





Lamps, and the accidents resulting therefrom, Henri Adrien Bonne- 
ville, Piccadilly, London. — A communication from Alexis Perlau, 
Antwerp, Belgium.—24th April, 1875. 

1520. An improved SampLe Box, Felix Chevallier, Cette, Herault, 


ce. 

1522. Improved te to be used in Removinc SupMARINE Rocks, 
Stephen Alley, Glasgow, Lanarkshire, N.B. 

1524. Improvements in the manufacture of Ratpway WHEEL TIRES, 
—_ Nae are also applicable to other purposes, William Swift, 
Sheftie 

1526. Improvements in apparatus for SHavine the Face or other parts 
of the human body, also applicable to other shaving or cutting pur- 
poses, John Monks, Gloucester. 

1528. An improved apparatus for Heatinc the Frep-waTer of STEAM 
Borcers, Henry Bernoulli Barlow, Manchester.—A communication from 
John Frank Stratton, Gohlis, near Leipzig, Saxony. 

1530. Improvements in Coo.ina or REFRIGERATING Wort and other 
liquids, James Turnock, Ross, Herefordshire. 

1532. Improvements in aj tus for Feepina Steam Boiters with 
Water, William Lloyd Wisc, Chandos-chambers, Adelphi, London.—A 
communication from Nicolas Ferdinand Yagn, Syzran, Simbirsk, 
Russia. —26th April, 1875. 

1536. Improvements in Steam Borrers, Killingworth William Hedges, 
Cheapside, London. 

1538. Improvements in Low-waTER ALARM WuisTLEs or Detectors for 
Steam Generators, John William Kenyon, Manchester. 

1540. Improvements in the Brakes and SIGNALLING APPARATUS of 
Rattway Trans, Louis Knoblauch, King William-street, London.- A 
a from E. Zimmermann and Rudolph Knoblauch, 
Cologne. 

1542. An improved Rotary Evyorne, Pierre Samain, Rue de la Fidélité, 


aris. 

1544. An improved Cowt for preventing downward draughts in chimneys, 
John Catherall, Newcaatle-upon-Tyne. 

eS Deena in Steam Encines, Thomas Kilvington Hattersley, 
Leeds. 

1548. Improvements in Rertectors for Lamps, and other like ——, 
Henry Jewitt, Kentish-town, London.— A communication from Horace 
Craighead, New York, U.S8.—27th April, 1875. 

1550. Improvements in ATracHING CuRTAINS, VALANCES, and other 
trimmings to METALLIC or Woopen Bepst#aps, and other articles of 
furniture, Mary Ann Dearden, Balby, near Doncaster, Yorkshire. 

1552. The better Preservation and Sarety of Sueer Music when 
— in portfolios, Frederick Watt, Hanover-street, Regent-street, 

mdon. 

1554. Improvements in the ‘manufacture of Giasses for RarLway CaR- 
RIAGE Roor Lamps, Henry Defries, Houndsditch, London. 

1556. Improvements in Sarety SHoes for RarLway Carriaces, William 
Armand Gilbee, South-street, Finsbury, London.—A communication 
from Joel Tiffany, Chicago, U.S. 

1558. Improvements in the manufacture of Sucar from Svucar CaANgs, 
and in apparatus to be employed therein, which apparatus is also 
applicable to other like purposes, Bristow Hunt, Serle-street, Lincoln’s- 
el London.—A communication from Alvaro Francisco Carlos Reynoso, 

aris. 

1560. Improved machinery for TRANSMITTING Motive Power, Claude 
— Goubert and Jean Noel Monrocq, Boulevard de Strasbourg, 

aris. 

1562. Improvements in the manufacture of MetraL Tuses, Thomas Pugh 
Allen, West Bromwich, Staffo: re. 

1564. Improvements in Locks or Fastentncs for CARRIAGE Doors, 
Arthur Bilbrough, Fenchurch-street, London.—28th April, 1875. 

1566. Improvements in Composine and Justiryinc Printers’ TyPe, and 
in ism and arrang ts to be employed therein, and also in 
arrang ts and hanism for DistriBuTiNG printers’ type ready for 
hand or machine composing, Robert Hattersley, Manchester. 

1567. Improvements in ENGINEs to be actuated by steam, air, or other 
fluid, also applicable for raising and forcing liquids, Walter Payton, 
Shelgate-road, Surrey, and Joseph Ellicott Holmes, Newton-terrace, 
Bayswater, London. 

1568. Improvements in Looms for Weavina, and in temples to be used in 
connection with such looms, Joseph Holding, Manchester. 

1570. A new or improved apparatus for Crackinc Nots, and other 
similar useful purposes, Ernest Beeston, Warwick-street, Regent- 
street, London. 

1571. A new or improved apparatus for Propuctne a Dupicate of Pat- 
TERNS, DesiGns, or MANuscriPts, John Dadswell, Brighton, Sussex. 

1572. An improved VENTILATING Apparatus for extracting or exhausting 
foul or heated air or vapours from ships, mines, buildings, and other 
such like purposes, William Corfield, Clifton, Gloucestershire. 

1573. Impr ts in hinery or apparatus to be used for the Manu- 
FACTURE, COLOURING, VENEERING, and ENAMELLING Of Paper and PAPER 
Ciotn, and such like materials, Edwin Salt, Darwen, Lancashire. 

1574. Improvements in Fire-Bars, and in the construction of steam 
boiler and other furnaces for the Consumption of Smoke and Economi- 
SATION of Fue therein, Francis Erskine, Manchester. 

1576. Improvements in apparatus or appliances employed in the manu- 
facture of SutrHates of Sopa and Potassa, James Hargreaves and 
Thomas Robi , Widnes, I hire. 

1578. Improvements in Pavinec, Alexander Chivas Adam, King-street, 
Newcastle-upon-Tyne. 

1579. An improved rectilinear Sewina Macuine for Hosiery, Joseph 
Alexandre Guivet, Troyes, France. 

1580. Special tools for ImtTaTinG the Porosity of Woop in decorative 
painting, Charles Fournier, Tournai, Belgium. 

1581. oe in Taps or VaLves, Benjamin Goddard, Southport, 
Lancashire. 

1582. Improvements in the construction of Sewrsc Macnines, Henry 
Oram, Bury, Lancashire. 

1583. An improved method of Compininc Wrovant Iron and Cast Iron, 
which method is also applicable to the combination of other wrought 
and cast metals, Abraham Chalk and William Chalk, Rawtenstall, 
Lancashire. 

a cates in Dyerne or Printinc, Carl Alexander Martius, 

rlin. 

1585. Improvements in the construction of Strincep Musicat InstRuv- 
MENTS, James Baillie Hamilton, George Edward Wade, Richard William 
Okes-Voysey, and Arthur James Balfour, Greek-street, Soho, London. 

1586. Improvements in Sewinc Macuine Neepies, William Heath, 
Redditch, Worcestershire. 

1588. Improved Cask-Makinc Macninery, Alexander Melville Clark, 
Chancery-lane, London. — A communication from Auguste Francois 
Xavier Deroide, Paris. —29th April, 1875. 

1586. Improvements in PRopeLLinc TILLAGE IMPLEMENTS by STEAM or 
other motive-power, and in the construction of such implements, John 
Algernon Clarke, Long Sutton, Lincolnshire. 

1590. A new or improved Trimminc for Skirts and other garments for 
female wear, William Henry Taylor, Barbican, London. 

1591. a in Looms for Weavina, and in apparatus connected 
therewith, William Haggas and John Haggas, Engrow and Oakworth 
Mills, near Keighley, Yorkshire. 

1593. Improvements in Botries and other Vesseis to Hop Liquips, and 
in means applied thereto to facilitate the discharge of liquids therefrom, 

tead-road, London. 














Henry Brooks, Hamps' 

1594. Improvements in h 'y for the fact of Nuts, WASHERS, 
- other similar articles, John Edward Roger, Smethwick, Stafford- 
shire. 

1596. Improvements in cop egy or apparatus for Frerpinc CarpInG 
Enotes, Edward Taylor Sykes, Huddersfield. 

1597. Improvements in apparatus to be used for RecisTerIna the 
NumBer of Persons EnTertne and LeEavine omnibuses, tramway cars, 
theatres, and similar places, Rudolph haf ne Islington, London. 

1598. Improvements in the construction of BorrLes and their Stoprers 
for containing aérated liquids, Thomas Sutcliffe, Barnsley, Yorkshire, 
and John Fewings, Bridport, Dorsetshire. 

1599. Improvements in Liquip Meters, Josiah George Jennings, Stangate- 
wharf, Lambeth, Surrey, and Alfred Willmer Pocock, Church-street, 
Westminster. 

1600. Improvements in Lire Rarts, George Frederick Parratt, Wilton- 
street, Grosvenor-place, London. 

1602. Improvements in Printine Macuinery, William Caspar Kritch and 
Arthur Greenwood, Leeds. 

1603. Improvements in Furnaces for MeTALLuRGicaAL and other pro- 
cesses, James Howard and Edward Tenney Bousfield, Bedford. 

1604. An improved process for the manufacture of Rep SuLpHipeE of 
Mercury, Alexander Melville Clark, Chancery-lane, London —A com- 
munication from William Jules Samuel Grawitz, Paris. 

1605. Improved Frepina Apparatus for THRASHING MAcuHINES, Richard 
bar om A agg Barton, and John Patterton Fison, Taversham, Cam- 











1606. Imp ts in hi and bands for Binpine Grain, Charles 
Leslie Travis, Mi polis, H pin, Mi ta, U.S.—30th April, 
1875. 


1608. Improvements in apparatus for Capsutinc Borries or other 
articles for which capsules are or may be employed, Abraham Martin, 
Newman-street, Oxford-street, London. 

1609. Improvements in a tus for Countixo and Reoisterinc the 
Time Occupiep, the Distance TRAVELLED, and the fares in cabs and 
other vehicles, Friedrich Wilhelm Nedler, Berlin, Prussia. 

= creas in Sewine Macuines, Newton Wilson, High Holborn, 

ndon. 


1611. Improvements in GuarpinG and Lockina Points for Raitways, 
and apparatus for that = William March, Basinghall-street, 
London, and Richard Dalg) i. Melton Mowbray, Leicestershire. 
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1612. An improved connection for TiGHtLy Couptina or UniTinc the 
actuating chains or rods of the Brakes of Raitway VEHICLES or 
CARRIAGES, so as to make the said actuating chains or rods continuous 
whigh improved tion is also applicable to other similar purposes 
Edward Stevens, St. Luke’s-road North, Torquay, Devonshire. 

1613 An improved Writixe Desk or TABLE, William Robert Lake, 
South ton-buildings, London. — A communication from Wil) 
Stubbs Wooton, John Gurley Blake, and Harmon Healy Fulton, 
Indianapolis, Indiana, U.S. 

1614. improvements in Batt Castors and balls for locomotive pur- 
poses generally, John Kidder, Plaistow, x. 

1616. Ingprovements in means and apparatus for BotrLinc and Drawinc 
orr Liquips, John Edwards, Strand, London. 

1617. Improvements in a tus for Couptinc Rattway Trucks and 
other carriages, Samuel Heeley, Blackrod, Lancashire. 

1618. Improvements in machinery for Warpine, John Jackson Ashworth 
and George Ashworth, Pendleton, Lancashire. 

1619. Improvements in WaTerR-cLosets, Benjamin Haigh, Cubitt-town, 
Middlesex. 

1620. Improvements in the production of Anittve Brack for Prixtina 
and other purposes, and in dyeing aniline black, Alexander Melville 
Clark, Chancery-lane, don.—A communication from William Jules 
Samuel Grawitz, Paris. 

1621. Improvements in Cocks or VaLves, Benjamin Haigh, Cubitt-town, 
Middlesex. 

1622. Improvements in Pap.tocks, Henry Judson Raymond and Aurelio 
Migotti, Regent-street, London. 
1623. Imp) ts in the facture of Drivinc Straps or BExts, 
and Pickine Arms, Samuel Roberts and Squire Roberts, Cleckheaton, 

Yorkshire. --1lst May, 1875. 

1624. Improvements in the construction of Locometive and Traction 
Enoinas, Thomas Gratton and John Beal, Ambergate, Derbyshire. 

1626. Improvements in Gas Burners, Robert William Rhames, Tinahely, 
Wicklow, Ireland. 

1628. Improvements in the construction of Brakes for railway carriages 
and other rolling stock, and tramway cars, Geo Andrew Robinson, 
+ git Cheshire, and William John Kendall, Heaton Norris, Lanca- 
shire. 

1629. Improvements in machinery or ~— employed in the manu- 
facture of Loorep or KnitTep Fasrics, Thomas Coltman, Leicester. 

1630. Improvements in the construction of Tire Fasteninos, Samuel 
Carlton, New Swindon, Wiltshire. 

a -* .eece in Frre-Grates, Samuel Russell, Shepherd’s-bush, 

mdon. 

1632. Imp ts in the facture of Cutortne, Henry Deacon, 
Appleton-houses, Widnes, Lancashire. 

1634. An improved construction of MovaBLF Grate, applicable to various 
kinds of fireplaces. or furnaces, Henry Edward Newton, Chancery- 
> London.—A communication from Louis Charles Ernest Carré, 
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‘aris, 

1635. Impr ts in 'y or ee for Mou.pine or ForM1InG 
Discs, and other forms in metals and other materials, Frederick Henry 
Varley, Newington-green-road, Highbury, London. 

1637. Improvements in’ HARDENING, TEMPERING, and Pressina GLass, 
and apparatus therefor, Frederick Siemens, Dresden. 

1638. Improvements in the manufacture of SuLPHURIC ANHYDRIDE, 
Edward Sonstadt, Highgate-road, London. 





Inventions Protected for Six Months on th 
Complete Specifications, Pee 


1677. Improvements in PappLe WHEELS, and in machinery for operating 
and adjusting the same, George Haseltine, Southampton-buildings, 
London.—A communication from Nathaniel Topliff Edson and Charles 
H. Silliman, New Orleans, Louisiana, U.S.—5th May, 1875. 

1741. Improvements in the construction oi CuLInaRY VessELs, Joseph 
Theodor Dann, Cowley-road, North Brixton, Surrey.—A communica- 
-= from Alexis Gervais, Boulevard Bonne-Nouvelle, Paris.—11th May, 

875. 





Patents on which the Stamp Duty of £50 has been Paid 

1421. Fittertnc Mepium, James Robey, Manchester.—10th May, 1872. 

1441. Steam Borters, Andrew Stewart, James Stewart, and John Wother- 
spoon, Coatbridge, Lanarkshire, N.B.—11th May, 1872. 

1434. Castinc Pipes, &c., John Carter and James Edward Carter. 
Halifax, Yorkshire.—llth May, 1872. : 

1443. ArtiriciaAL Ivory, &c., George Davey, New Cavendish-street, 
Portland-place, London.—llth May, 1872. 

1448. Wasnine Borties, Ezra Lofts, Cambridge.—13th May, 1872. 

= > &c., Edward Griffith Brewer, Chancery-lane, London.—14th 

ay, 72, 

= ne of Cane Sucar, &c., Alfred Fryer, Manchester. —15th 
May, 1872. 

1491. CaRDInNG Macuivery, William Laidlaw and Thomas Fairgrieve, 
Ladhope Mills, Galashiels, Selkirk, N.B.--16th May, 1872. 

=, Piovaus, James Edward Ransome, Ipswich, Suffolk.—l7th Mey, 

ta 

1454. SteeLiryinc SteeL, Thomas Sheehan, Dunkirk, Chautagua, New 
York, U.S.—13th May, 1872. 

1459. Pianorortes, William Robert Lake, Southampton-buildings, 
London.--l4th May, 1872. 

= Foop for Cats, James Spratt, Camberwell, Surrey.—14th May, 


1473. Supports, &c., of OverGRounD TELEGRAPH Wires, Carl Heinrich 
Siemens, Great George-street, London.—l5th May, 1872. 

1409. Explosive Compounps, John Adam Froitzheim, Cologne, Prussia. — 
17th May, 1872. 

1510. Prosectites, John Gazzam Butler, Fortress Monroe, U.S.—17th 
May, 1872. 

1521. Fittertne Mepivum, James Robey, Manchester.—10th May, 1872. 

1508. Workina Raitway Brakes, John Imray, Southampton-buildi 
Chancery-lane, London.—l7th May, 1872. 

= — &c., Joseph Mayer, Great Portland-street, London.—23rd 

‘ay, 2. 

1583. PorTLAND and other Cements, Isaac Charles Johnson, Mayfield, 
Newcastle-upon-Tyne.—23rd May, 1872. 

= + BepsTeaps and Cots, James Atkins, Birmingham.—4th 

une, 1872. 

1480. VerticaL Hammer, William Edward Gedge, Wellington-street, 
Strand, London.—15th May, 1872. 

1485. StorreRtnG Borr.es, Samuel Russell, Arundel-gardens, Bayswater, 
London.—l6th May, 1872. 

1511. WarTerinG Roaps, &c., Isaac Brown, Elm Croft Grange, Edinburgh. 
—l7th May, 1872. 

1592, BREECH-LOADING FirE-aras, John Farquharson, Blairgowrie, Perth, 
N.B,.—25th May, 1872. 


Patents on which the Stamp Duty of £100 has been Paid. 


1535, Suppiyine Frntnas, &c., to .Casks, Alexander Mills Dix, Shelton 
Staffordshire.—11th May, 1868. 
= Steam Enorves and Borters, William Inglis, Manchester.—20th May, 


68. 
a anaes Sprines, &c., Joseph Mitchell, Sheffield.—18th May, 





1626. Vatves of Steam 'and other Enaines, John Frederick Spencer, 
Sunderland, Durham.—18th May, 1868. 

1705. MaNuractuRE of WHEatT into Fiour, &c., Thomas James Baker, 
Farndon, near Newark, Nottinghamshire.—25th May, 1868. 


Noticesfof Intention to Proceed with}Patents. 


55. COMPRESSED Arr or Gas Sprino, &c., Alexander Dick, Cannon-street, 
London.—A communication from Paul Giffard. 
57. Worktne Raitway SiGnats, Theodore Sington, Manchester. 
61. CLaw Hammers, Edward Thomas Hughes, Chancery-lane, London.— 
A communication from Charles Parker.—tith January, 1875. 
63. BREAKING Stones, &c., George Bradley and Thomas Madderson, Great 
Ayton, Yorkshire.—7th January, 1875. 
70. Suuttce Springs, Roger Pye, Blackburn. —8th January, 1875. 
82. Stays and Corsets, Christopher Williamson, Leighton Buzzard. 
+ ene Steam Borters, John Morcombe Bromley Baker, Southsea, 
ants. 
87. Looms for Weavina, Stephen Fawcett, Blackburn. 
88. Fastenine for Buttons, &c., Joseph Feldman, Steward-strect, Brush- 
field-street, London.—9th January, 1875. 
~ ne Air, &c., Ellis Rowland, Manchester.—11th January, 
40. 
103. Stoprertna Botries, Thomas Howitt, Spring-gardens, Bradford, 
‘_ Walker and James Gibson, Shipley. 
104. Compine Woot, &c., William Hen: Toon, Bradford. 
107. Disinrectine Fiuip, Baldwin Fulford Weatherdon, Chancery-lane, 
London.—A communication from William ‘ ~ 
a Con Cocoas, &c., Frederick Cole, Victoria Park-road, South 
ackney. 
i11. Vessers for Hotpinac Liquips, &c., Walter Mallock Gee, Strand, 
London. —12th January, 1875. 
147. SuLpnates, &c., James Hargreaves, Widnes. 
153. Burners, &c., Henry Edward Newton, Chancery-lane, London.—A 
communication from Alfred Nobel. --14th January, 1875. 
159. Formation of Watts, &c., Robert Philip Pope, King’s-road, Gray’s- 


inn, London. 
160. Gurriva Roox, {é&c., Pauline Etienne Gay, Boulevard de Strasbourg, 
164, Saretry Vatves, Thomas Gilmour, Bute, N.B. 





165. HEATING Towns, é&c., Charles Neaves Cowper, Bruntsfield-crescent, | 
Edinburgh.—15th January, 1875. | 

171. ApsusTaBLe Cuairs, &c., William Alston, Preston. 

181. PHosruate of lron, &c., John Box, Great George-street, Westminster, 
Edouard Aubertin and Leopold Boblique, Boulevard de Strasbourg, and 
Hypolite Leplay, Beroy, Paris.—16th January, 1875. 

183. CLeaNnsinG of Cutna, &c., Charles Edward Hope Vere, Norfolk-street, 
Park-lane, London. 

186. BREECH-LOADING SMALL-ARMS, William Middleditch Scott, Bir- 
mingham. 

190. BorinG or DRriLiina, Elijah Enoch, Selby-street, Hull. —18th January, 
1875, 

195. Rattway SLeerer, Hector Auguste Dufrené, South-street, Finsbury, 
London.—A communication from Auguste Jules Junius Lévque.— 
19th January, 1875. 

212. MasticaTinc, &c., Foop, John Imray, Southampton-buildings, 

@Chancery-lane, London.— A communication from Frangois Aime 
Tournier. 

217. TREATMENT and Manuracture of Metats, Wade Hampton Smith, 

au ton. 

222. Close or Open CaRRiaGes, Joseph Harvey, Heron-house, Richmond. 
—20th January, 1875. 

246. Rock ReaMers, &c., Benjamin Joseph Barnard Mills, Southampton- 
buildings, London. — A communication from Darius Siprell.—22nd 
January, 1875. 

265. Morive Power Enatnes, Edgar Coniston Mills and Henry Haley, 
Gorton, 

266. Cottectine Grain, Straws, &c., Joseph Friedliinder, Vienna.— 
Partly a communication from Casimir Jachimovicz. 

267. Furnace Bars, Edward Newbold, Nottingham.—23rd Janwary, 
1875. 

293. Savino Lire, &c., at Sea, William Fewster, Margate. 

296. ELEcTRIC APPARATUS, Frank Wirth, Frankfort-on-the-Maine.—A 
communication from Josef Leiter.—26th January, 1875. 

313, Ruppers to Avorp CoLisions, Justus Albert Britbach, Rendlesham- 

, Clapton, —27th January, 1875. 

338. BuRNING O1Ls, &c., in FuRNaces, Alexander Melville Clark, Chan- 
cery-lane, London.—A communication from Charles Edwin Robinson.— 
28th January, 1875. 

344. Stoves, &c., William Pitt Brook, De Crespigny Park, Denmark-hill, 
and Matthew Wilson, Loughborough-road, Surrey. — 29th January, 
1875. 

473, REGENERATING GaLVANic Batrertes, &c., William Clark, Chancery’ 
lane, London.—A ication from Dieud é Francois Lontin.— 
8th February, 1875. 

698. CLosinc Doors, &c., Frederick Cole, Victoria Park-ruad, South 
Hackney.—25th February, 1875. 

844. Preparwa Fax, &c., Stephen Cotton, Belfast.—6th March, 1875. 

887. Umpretta Tips, David Elkan, Finsbury-square, London. — 10th 
March, 1875. 

900. Borinc Rocks, &c., William Ellis, Northcote-road, Wandsworth. 

908. CLEANING WHEAT, &c., James Higginbottom and Edward Hutchinson, 
Liverpool —1lth March, 1875. 

1003. ArrpLy1nc O1. Paintin to Woop, &c., Edward Primerose Howard 
Vaughan, Chancery-lane, London. — A communication from Jules 
Auguste Maynard. —18th March, 1875. 

1130. STEERING APPARATUS, Louis Franciscus Elisa Ittmann, London.— 
A communication from David Newell Brown Coffin.—29th March, 1875. 

1173. Frum Motors, &c., Richard Heber Radford, Salisbury-street, 
Strand, London. 

1184. Hat and Bonnet Suapes, Joseph Redhouse, Goswell-road, London. 
—lat April, 1875. 

1193. Scounme Wueat, &c., James Higginbottom and Edward Hutchinson, 
Liverpool.—2nd April, 1875. 

129%. Cotourinc Pite Fasrics, James Worrall, Manchester.—9th April, 
1875. 

1318. AeRAtTeD Waters, William Frederick Charles Steuart Corry, 
Belfast. 

1323. ALKALI, Holbrook Gaskell, jun., Widnes.—12th April, 1875. 

1381. TILE-MAKING MacuinNes, Joseph Coward, Suffolk-street, Cambridge- 
heath-road, London.—15th April, 1875. : 
1441. Savino Lire at Sea, John Alfred Stockwell, Lee, Kent.—20th April, 

1875. 

1493. Rattway SIGNALLING, Frank George Wynne, Westminster-chambers, 
Victoria-street, Westminster. 

1497. Serrine Out Stipe Vatves, William Cooper, North Shields. 

1501. RENDERING TALLow, William Cook and Samuel Hall, Bow.—23rd 
April, 1875. 

1529. Sampce Box, Felix Chevallier, Cette, France. 

1532. Frepinc Steam BorLers with Water, William Lloyd Wise, Chandos- 
chambers, Adelphi, London.—A communication from Nicolas Ferdinand 
Yagn.—26th April, 1875. 

1536. Sream Borers, Killingworth William Hedges, Cheapside, London. 

1549. WaTerrroor Faprics, John Young, Silvertown, Essex. — 27t 
April, 1875. 

1556. SHors for Rarrway Carriaces, William Armand Gilbce, South- 
street, Finsbury, London.--A communication from Joel Tiffany. 

1504. FasTentnes for Carriace Doors, Arthur Bilbrough, Fenchurch- 
street, London 

1465. Sevr-actinc Bott, William John Hinde, Euston-road, London.— 
28th April, 1875. 

1610. Sewinac Macutnes, Newton Wilson, High Holborn, London.— lst 
May, 1875. 

1632. CaLorine, Henry Deacon, Widnes. 

1633, RatLway Brakes, Edwin Powley Alexander, Southampton-build- 
ings, London.—A communication from Abel Barker. 

1642. Lamps, George Henry Lomax, Massachusetts, U.S.—3rd Moy, 1835. 

1644. FLoaTiInc GARMENTS or CostuMES, Paul Boyton, New York, U.S. 

1657. Rock-pRILLING Macutnery, William Walker, Saltburn-by-the-Sea. 

1665. Piaster Ceitines, Richard William Hitchins, Stoke Newington, 
London.—4th May, 1875. 

1677. PappLe Wnree.s, &c., George Haseltine, Southampton-buildings, 
London.—A communication from Nathaniel Topliff Edson and Charles 
H. Silliman.—ith May, 1875. 

1685. Preventine the Transmission of Heat or Cotp, Henry Leadbetter, 
Homerton.—6th May, 1875. e 

1741. Cutinary VrssELs, Joseph Theodore Dann, Cowley-road, North 
Brixton.—A communication from Alexis Gervais.—11th May, 1875. 


All a having an interest in o ing any one of such applications 
should leave particulars in writing of their objections to such applications 
at = office of the Commissioners of Patents within twenty-one days of 
its date. 








List of Specifications published during the week ending 
15th May, 1875. 


2623*, 4d.; 3060, 4d.; 3086, 1s. 2d.; 3116, 10d.; 3230, 8d.; 3239, 8d.; 
3268, 8d.; 3280, 1s.; $284, Sd.; 3295, 10d.; 4296, 1s. 6d.; 3301, 1s. 4d.; 3303, 
wd.; 3304, 10d.; 3305, 18. 4d.; 3319, 1s. 10d.; 3337, Sd.; $341, 6d.; 3346, 
1s.; 3355, 10d.; 8362, Sd. ; 3366, 6d.; 3370, 10d.; 3378, 10d.; 3385, 10d. ; 
3395, 8d.; 3396, 4d.; 3398, 10d.; 3404, 4d.; $405, 4d.; 3409, 1s. 4d; 3410, 
4d.; 3411, 4d.; 3412, 10d.; 3420, 4d.; 3421, 4d.; 3423, 4d.; 3425, 8d; 3427, 
4d.; 3428, 4d.; 8431, 4d.; 3482, 4d.; 3437, 4d.; 3439, 4d.; 3441, 4d.; 3444, 
4d.; 8445, 4d.; 3448, 4d.; 3450, 4d.; 3451, 4d; $453, 4d.; 3455, 4d.; 3459, 
4d.; 3460, 4d.; 3461, 4d.; 8463, 4d.; 3466, 4d.; 3472, 4d.; 3473, 8d.; 3480, 
4d.; 3483, 4d.; 3486, 10d.; 3487, 1s. Gd.; 3491. 4d.; 3493, 1s, 6d. ; 3496, 6d.; 
3518, 8d.; 3549, 1s.; 3570, 4d.; 3645, 4d.; 3717, 10d.; 4048, 10d,; 274, 8d. 








*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 1s. must be 
remitted by Post-office Order, made payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty's Patent-office, South- 
mpton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 


3726. Trimmina Boor aNnp Smoe Sores anp Heets, W. R. Lake, 
Southampton-buildings, London.—A communication from L. Coté, St. 
Hyacinthe, Quebec.— Dated 28th October, 1874. 

This invention relates to a machine for trimming or burnishing the | 
edges of the soles and heels of boots and shoes, and consists mainly in a | 
separate rasping or burnishing sleeve, a clamping guide, and an arbor. | 

. Neepie Wraprers oR NEEDLE Cases, V. Milward, Ipsley.--Dated 
28th October, 1874. sia 

According to this invention the needle Fa has incisions made in it 
near the bottom for forming narrow bands or binding pieces, and other 
incisions near the w io for forming side wings. These incisions 

across the side divisions of the paper to the central part thereof. 

en the paper has been folded to form the pocket or case for holding the 
needles and also the bottom tuck, the said bottom tuck has upon its sides 
and top edge two narrow bands or binding pieces which are pasted or 
ed to the back of the pocket or case or held down by a detached 
fabel. The of the pockets or case are thereby held very firmly 
together. side wings at the top of the wrapper when folded upon 

the middle cover the heads and upper —g A 

ipper. 
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3728. Compressixo Various Susstances, C. Kingsford, Fulham. -Dated 
28th October, 1874. 

This invention mainly consists in improvements in machinery for cun- 
solidating small coal and other substances by means of a ram or piston 
having a reciprocating motion in a tube or mould, the tube veing of such 
a length that the friction of the material in the tube is sufficient to cause 
the desired pressure on said materials. Various details are a:«o described 
3729. Governor ror Steam Encines, W. R. Lake, Southampton-build 

ings, London.—A communication from M. Muchin, Riga. —ated 28th 
October, 1874. 

The said governor has a vertical shaft connected with the crank shaft of 
the engine ; the vertical shaft carries a lever with a ball at each end, the 
said lever being so pivoted on the said shaft. A small rod connects the 
said lever with a sleeve which acts as teeth upon a tootned segment, 
secured on the axis or spindle of the throttle valve. This spindle also 
carries an index hand which has a weight, and this index hand is so 
arranged in relation to the ball lever that the latter is restored to its 
original oblique position by the return of the said index hand to its verti- 
cal position. The invention may be modified to adapt it tu a horizontal 
governor. 

3730. Feepinc Fisrovs MATERIALS To SCRIBBLING, CARDING, OR OTHER 
Macuines, P. C. Evans, Brimscombe Mills. —Dated 28th October, 1874. 

This invention has principally for its object to improve the action of 

what is now well known as “‘ Evans and King's first feed” apparatus for 


| wool, cotton, or other fibrous materials, the earliest form of which is 


described in No. 184 of 1869. The present improvements are to some 
extent designed to meet the different requirements as regards details and 
minor features of the apparatus, occasioned by differences in the nature, 
quality, or condition of the fibrous materials operated upon : and some of 
the improved arrangements may in some cases be advantageously used 
without the weighing details when the extreme accuracy obtainable by 
weighing is not required. Une improved arrangement is for the better 
supplying of the fibrous materials in a gradual manner from a heap to the 
weighing scale. One portion of the bottom of the hopper into which the 
fibrous materials are put is occupied by three horizontal rollers, arranged 
nearly in a horizontal line. These rollers turn all in one direction, and so 
as tocarry the fibrous materials above them towards the part of the 
hopper bottom not occupied by them. Above the last of thethree rollers 
there isa larger roller with blades or spikes which turns so as to move 
the fibrous materials between it and the roller below, and the materials 
issuing from between these rollers are beat off by a rapidly revolving fan, 
80 as to fall into the weighing scale below. 

3781. Treatinc Matt, 7. S. Cressey, Burton-on-Trent.—Datel 28th October, 

1874. 


According to this provisional specification the malt is caused to flow in 
streams and fall amongst a series of wires set just so far apart that the 
malt is able to pass between them. 

3732. Scextep Soar, W. Morgan-Brown, Southampton-buildings, London. 
—A conmunication from A. Fisch, Brussels. —Dated 29th October, 1874. 

This invention consists in an apparatus for mixing the soap and scent 
formed:of screws or blades working in a closed vessel. 

3733. Srowacr anv Storino or Gunpowper, &c., A. Macklin, Tollington 
Park, and W. B. Moore, Brizton.— Dated 29th October, 1874. 

These improvements in the stowage and storing of gunpowder and 
other explosive materials are based upon the introduction of the barrels 
or boxes of powder into hermetically closed boxes, covered with felt or 
other material which will absorb and retain moisture for a considerable 
time, such boxes being used in combination with tanks in which their 
total immersion is secured when in transit by road, rail, canal, or other- 
wise, as well as when stored in a magazine, warehouse, or elsewhere. 
3734. Oprarninc EQuiLiprivM AND STEADINESS IN FLOATING STRUCTURES, 

C. Hodgson, Fleet-street, London.—Dated 20th October, 1874. 

Two structures, one abovefand the other below,the water, are connested 
by vertical columns. The whole is held by chains from the upper frame 
to the ground to regulatet he depth of submersion of the lower, whereby 
the upper is protected from partaking of the wave surface action 
3735. Warer-cLosets, LAVATORIES, AND OTHER SANITARY ARRANGEMENTS, 

A. Tylor, Newgate-street, London.— Dated 29th October, 1874. 

Arranging water-closets so that a full-sized *‘ Bramah's valve closet 
basin ” may be trapped on the floor line with the ordinary height of seat. 
Arranging lavatories to be readily accessible for inspection and repair, 
providing them with quick wastes, and self-closing valves, and so as to 
be served with one inlet pipe and one waste outlet pipe. Arranging 
hinged ball or float valves so as to be unattached to the ball or float lever, 
and so that when closed the strain for keeping the valve on its seat is not 
dependent on the floating power of the ball or float so as to reduce the 
hammering or oscillation of the same by the balance of pressure or agita- 
tion of the water. Arranging hydrants so as to be more convenient in 
use, and free from damage by frost, by providing means for preventing 
leakage, and, providing draining apertures to the same, which may be 
closed by projections on the moving part, or by passing into the case or 
body, and so shutting off the passage of the water when in use, and only 
opening when the valve is closed, to allow the water to drain off. Placing 
a vessel or chamber in cisterns provided with inlet and outlet valves, only 
one of which can open at a time, and so that the opening of either closes 
the other before it can be opened. Fitting an air pipe to such vessel or 
submerged valve, so that it cannot act or be made to act as a waste or 
overfiow pipe. Placing the inlet entrance of the water to the meters 
shown in the former patents at the bottom or under side of the moving 
parts in place of at the side. Arranging the connection to be made with 
mains under pressure by means of Upward’s patent apparatus with a 
valve or valves in the same, which is or are opened by making the con- 
nection of the service pipe to the part. Providing sinks with a receptacle 
which forms its own trap by a division or partition placed in or formed 
on the same, and placing a grating, slab, or platform over it, which does 
not touch at the side or sides or at the bottom, but leaves an opening or 
space all round and under the same, to allow the free passage of the 
water ; and connecting or combining the same with a larger sink, trough, 
or vessel provided with cocks or taps and the usual appliances. Applying 
to vertical meters, in which a helix or blade working in a vertical, hori- 
zontal, or inclined tube, cylinder, or case is used, the fixed or adjustable 
retarding brakes in conjunction, if desired, with an — pe or self- 
adjusting valve or valves on the inlet part, or either or all separately. 
3736. Nettino Macuisery, J. Low and R. Houston, Kilburnie.—Dated 

29th October, 1874. 

By the present invention the first of two treadles for lifting the faller 
bar is by means of a transverse bar or lever made to also depress the 
second treadle to the same extentas itself, and the treadles are prevented 
from rising again by a spring stop, so that when it is time to raise the 
fallers to their full height, the second treadle has not to be moved through 
its entire stroke, but only through a portion of it. When the web of 
netting is to be subdivided, itis by this invention first passed partly 
round a freely revolving spindle or roller of small diameter and thence 
upon the usual take-up cylinder. Adjustable bosses are fixed on the 
revolving spindle to separate the portions into which the web of netting 
is to be subdivided, and at a short distance below the spindle there are 
fixed a series of cutters against which the web is pressed at proper 
periods. 
$787. Reversinc Gear For Steam Enoixes, H. Dubs, Glasgow.—Dated 

29th October, 1874. 

In the improved reversing gear, a screw spindle of uniform diameter 
and having a hand wheel fixed on one end is held in bearings, and the 
reversing lever is jointed to a tubular piece sliding along the screw- 
spindle. The tubular piece is formed with a mortice in which a catch 
block is fitted to work, and is formed with segmental helical teeth which 
fit in between the threads of the screw-spindle. When the driver or 
engineer wishes to move the lever quickly, he, by means of the catch 
lever, takes the catch block clear out of the screw threads, and moves 
the lever over just as with the ordinary reversing lever. When he 
wishes to adjust the lever through a small space only, heturns the screw- 
spindle. 

87838. Carpinc Macuines, L. C. Marshall, Belfast.-—Dated 29th October, 
1874. 


The feature of novelty of this invention consists in throwing out the 
two feed rollers from the surface of the cylinder of carding machines, and 
filling up the space thus obtained with a large stripper roller, the object 
of which is to take the tow from the feed rollers at about 500 of a draft. 
The tow is taken off the stripper roller by the cylinder at a draft of 
about 3. By the above arrangement the length of the fibre is preserved 
instead of being broken as is now the ease. 

3739. Coysuminc SMoKE AnD Economisino Fuet, J. Jowett andl G. Hunter, 
Leeds.—Dated 29th October, 1874. 

Air under pressure or not is admitted through apertures behind aslaut- 
ing or other bridge, which there mixes with products of combustion. ‘The 
mixture then passes over another bridge and thence to a hanging bridge 
arch or partition beyond both the aforesaid bridges. 

8740. Puotocrarnic Prints, J. R. Sawyer, Ealing Dene.—Dated 29th 
October, 1874. : 

According to this provisional specification the undodnges carbon print 
is transferred to a temporary support of paper, cardboard, glass, or other 
material. The temporary support is prepared with an aqueous solution 
of gum lax with borax. On this support the print is developed by wash- 
ing, and it is then transferred to the paper or other surface on which it is 
destined to remain. 

3741. Inoxs ro ne Heatep sy Gas, B. R Hollands, Stoke Newington- 
green, and L, W. Cubitt, Islington.—Dated 29th October, 1874. 

The provisional specification describes heating irons by means of 
burners at their bottom surface. 

3742. Boxes or Cases ror Matcues, NeEpies, &c., N. Brough, Birming- 
ham.— Dated 29th October, 1874. 
The shells of the boxes are made of metal, paper, wood, or a com. 


SS Spor een 


<2 





_— 


= 


-: tat 








THE ENGINEER. 





May 21, 1875. 














bination of either, of an elliptical, circular or rectangular shape, 
and in one or more arrangements turn in one end of each shell to 
form a ledge, on which is placed a movable plate or bottom having 
two or more guides or uprights in contact with the interior of the shell, 
and to the other end of the shell is hinged a lid or cover provided with a 
catch or holder. These boxes are filled with matches, cigars, or other 
articles, one end of each resting on the movable plate, and when the 
articles have to be removed for use it is only necessary to turn back the 
lid and push the movable plate so that the articles shall so far project 
that they can be easily removed, and when these boxes are used for 
matches, roughened plates can be soldered to them when desired. In 
another arrangement more especially adapted for cigar cases, there is a 
hinged lid or cover at both ends of the shell, and is soldered or otherwise 
fastened near one end a plate or partition, the space between which and 
its adjacent cover forming a receptacle for matches. and on the other side 
of the plate there are —< in contact with a movable bottom, havin 
guides in contact with the interior of the shell. When the case is fill 
with cigars, the cover when closing pushes down or back the movable 
plate to allow the cover to be fastened, but when the cover is turned 
back the springs raise or push forward the movable plate so that the 
cigars will project out of the box and be easily taken, and on these cases 
there are roughened plates when desired 


3743. Bricks, Tives, &c., Macninery, J. Whittaker, Accrington.— Dated 
28th October, 1874, 

This invention relates toa special construction and arrangement. of 
machinery or apparatus for making compressed bricks, tiles, or other 
similar articles from granulated or c Deiaed clay, the machinery being 
arranged both single and double, so as to make one, two, or more bricks, 
tiles or other articles during one revolution of the principal or main shaft 
of the machine. 


3744. Roapways, J. A. R. 
October, 1874 

This provisignal specification describes the construction of roadways 
and other surfaces of oak or other suitable wood cut up into prismatic 
picces of various sizes, but of equal height, say from l}in. to 3in. They 
are boiled in a solution of tar, pitch, and asphalte, and laid together on a 
suitable bottom or foundation with the cross grain uppermost, so as to 
form a sort of mosaic. A solution of bitumen and asphalte is then poured 
into the cavities to form a solid mass, and the surface is strewed with 
fine pebbles, or other suitable material, and then hammered or rolled. 
Or instead of laying the wood in a mosaic form it is cut up into angular 
picces resembling road metal or macadam ; these pieces are boiled in the 
tar solution and while hot are laid like macadam. The interstices are 
filled up with smaller pieces of chopped wood also boiled in the solution. A 
solution to bind the whole together is then poured on as before; the 
surface is strewed with pebbles, &c , and finally hammered or rolled, 


3745. Preservinc Anima Supstances From Decay, J. F. Dickson, 
Leicester.— Dated 29th October, 1874. 

According to this invention the meat to be preserved is cut into joints 
and placed first in a bath composed of a saturated solution of borax to 
which has been added cantomth part by weight of sulphuric acid ; after 
washing, the meat is placed in a second bath composed of one part of 
ordinary sulphuric acid, diluted with 10 per cent. of water; finally, 
the — is placed in a third bath of the sume composition as that first 
described, 


3746. Prerartnc MATERIALS TO Propuce Carponic Acip GAS OR OTHER 
GAS TO AFFORD PROTECTION FROM FiRE IN Burtpines, J. S. Wallace and 
KB. Tucker, Belfast.—Dated 29th October, 1874. 

This said invention relates to a novel and simple method of preparing 
materials or compounds, which, when exposed to heat, will produce 
carbonic acid and other gases, and the said invention consists in so pre~ 
pering the same that they may be readily introduced into buildings of 
structures on the outbreak of fire in any part of the said buildings or 
structures, and when exposed to the heated atmosphere in the same, will 
generate or evolve carbonic acid or other gases in such quantities or 
volumes as will very quickly subdue or extinguish the contlagation. 


3747. Prorettina Boats, EB. Saunders, George-street, Hanover-square, 
London.—Dated 30th October, 1874. 

According to this invention, an oar or scull pivoted to the gunwale of a 
hoat has its inner end connected by a link to the outer end of a lever also 
pivoted to the gunwale, and serving as the handle by which the oar 
is actuated. Thus the oarsman in pulling the lever towards him, also 
moves the blade of the oar towards him, and the boat is consequently 
propelled in the direction which the oarsman faces, By preference, the pins 
on which the oar and lever are pivoted are fixed on a rocking bar carried 
in bearings on the gunwale, od the inner end of the oar is provided with 
a counterpoise, 

3748. ArracuinG Burrons To Boots, &c., W. H. Dorman, Stafford.—Dated 
0th October, 1874. 

This invention consists in fastening buttons by means of a wire passing 
through a suitable part of the button, through the material to which they 
are to be affixed, and through a perforated plate, and clenched on the other 
side. The button and wire are held during the operation in a holder made 
with jaws to open and close. 

3749. Raitway Carriace Roor Lamps, H. Defries, Houndsditch, London, 
Dated 30th October, 1874. 

This invention relates to an arrangement for simplifying the filling 
of the oil reservoir of fountain lamps, and consists of a double-action 
valve, a lower valve or plug opening and closing the feeder pipe leading to 
the burner, and an upper or back valve opening and closing the bottom of 
the cap or opening through which the oil is poured into the reservoir. 
3750. Vevocipepes, C. A. Calvert, Manchester —Dated 30th October, 1874. 

This invention is intended principally for the construction of veloci- 
pedes to be used upon rails, which it is proposed shall be laid down toa 
yauge of about 3ft, apart in the six foot way between the ordinary perma- 
ment rails of railways, the object being to give facilities for sending 
messages, letters, small parcels, or signal lights from place to place without 
the use of an engine, 


3751. Purniryine Liquips, G. Mackay, Edinburgh.—Dated 30th October, 
1s74. 


Morison, George-yard, London, --Dated 29th 





The features of novelty which constitute this invention consist in the 
purification of such liquids as contain animal, vegetable, or mineral 
matter by the admixture therewith of per-salts of iron, and thereafter 
adding a caustic or carbonated alkaline earth, and in the recovery by 
this means of the matter held in solution or suspension by the liquid so 
treated, 

3752. Weavine anv Finisuino, L. B. Broadbent, Dewsbury.—Dated 30th 
October, 1874. 

The improvements relating to jacquard looms refer to the pattern pegs 
and jack blades, to the position of the jacquard, to the connection between 
jack blades and healds, to the lifting boxes and picking motion, to the 
shuttle board motion, to means for stopping the machine when the shuttle 
stops, to having two bobbins in each shuttle instead of one, to means for 
continuously ‘indicating length and weight of material woven, and to the 
drying process. 


3753. Avmanac anp ApVERTISING MepiumM, F Bardo, L¢ wer Norwood.— 
Dated 30th October, 1874. 

This consists in making an almanac suitable for any number of years. 
The A.D. year being known, there is a column to ascertain the day of the 
week cach month commences ; this ascertained, there isa calendar for each 
month, commencing with the day of the week on which each month begins, 
Advertisements and indicators are combined with the calendar sheet. 


3754. Sicnattine uron Raitways, 7. Large, Melton Mowbray.—Dated 
80th October, 1874. 

The inventor operates disc, semaphore, or lantern signals by means of 
bevel wheels, chains, wires, and pulleys actuated by arms depressed by a 
passing engine or brake van. 

3755. Furnaces EMPLOYED IN THE MANUFACTURE AND CASTING OF IRON, 
Sreec, &c., J. Stone, West Bromicich.—Dated 30th October, 1874. 

For this purpose a furnace or receiver is employed, motmted upon a 
frame and wheels, the furnace or receiver being formed with a chamber 
t» receive the molten metal from the blast cupola or other furnace, in 
which portable furnace the metal can be maintained in a molten state for 
any length of time by means of a fire-grate or furnace combined therewith, 
ly means of which heat may be constantly applied to keep the metal in 
a molten state, the whole being advantageously arranged to act as a 
reverberatory furnace or otherwise, as may be y tery By this means 
molten metal may be readily transferred to any distance from one process 
or operation to another without cooling or loss of temperature. Furnaces 
of this character may be advantageously employed for conveying molten 
metal to pits or moulds for casting purposes, 


3756. CLeanine AND PoutsHine Knives, W. H. Kent, Kirby-street, Hatton- 
Garda, London.—Dated 30th October, 1874. 

This invention relates to improvements in the arrangement and con- 
struction of hi for and polishing knives, and other metal 
articles. For this purpose the cylinders, cones, or discs employed for 
cleaning and polishing the knives or other articles are mounted in a 
frame, being fixed or stationary in place of revolving as heretofore, the 
knives or other articles being arranged in rims or holders, which revolve 
in place of being stationary as heretofore. The space or division in which 
the blades of the knives or other article revolves is lined with any suitable 
polishing materials such as leather, cork, india-rubber, or any other suit- 
able material for cleaning and polishing metal. The pol mate 
cin be placed flat on the —— surfaces with or without e! mr 
beneath, or leather or other suitable material can be arranged ways 
with or without elastic supports, such as steel springs, cork, wire springs, 
or other suitable material or appliance. 








3757 TREATING ANILINE AND OTHER Dyes, M. Zingler, Buckland-crescent, 
Belsize Park, London.— Dated 30th October, 1874. 
This provisional specification describes dissolving aniline, &c., in 
bisulphide of carbon with camphine, tarpentine, &c. 


3758. VarnisHEs anD Compositions FoR Coatinc Surps’ Bottoms, W. 
Zingler, Buckland-crescent, Belsize-park, London.—Dated 30th October, 
874. 


1874. 

This provisional specification describes employing two solutions ; the 
first consists of diluted creosote and chloride of lime or calcium ; the 
second, of methylated spirit, benzol, and eupione, in which gums are dis- 
solved, and to which also crystallised boracic acid and oleaginous matter 
be added. The solutions are applied separately with a brush to the sur- 
face to be coated. 

3759. CentrirucaL Macuine, W. Shears, Banksidle.—Dated 30th October, 
1874. 


This provisional specification describes making the internal or sieve sur- 
face of finely perforated and corrugated, panelled, or indented material, 
supported externally by a plain cylinder with comparatively large holes. 
Or the external drum may be made with a series of recessed panels, the 
internal sieve surface veuting upon the ridges between the panels. 

3761. Smectine Inox, W. A. Lyttle, Grove, Hammersmith.—Dated 31st 
October, 1874. 

The features of novelty are—First, the consolidation of crushed or pow- 
dered iron ore with any crushed or powdered mineral required for fluxing 
by means of hydraulic lime or hydraulic cement, with or without the 
intermixture therewith of common lime. Secondly, the incorporation of a 
mixture of crushed or powdered iron ore, lime, and clay, with the lime and 
clay in such relative proportionsas are used in making Portland cement, and 
the calcination of this conglomerate. This calcined mixture will possess the 
properties of cement, and can be consolidated into concrete by means of 
water, with or without the admixture of powdered fuel. Thirdly, the in- 
corporation and calcination cf a mixture of soft or powdered iron ore and 
clay, preparatory to its consolidation as a concrete by means of hydraulic 
lime or cement as above stated. Fourthly, the consolidation in lumps 
for smelting, which is also the object of all the foregoing mixtures, of 
crushed or powdered iron ore, lime, and fluxing silicates, if required, by 
means of plastic clay incorporated therewith. All these consolidated 
mixtures are intended to be smelted by fuel in a blast furnace in any 
desired way, each lump of conglomerate containing in itself all the ore 
and fluxing ingredients in an intermixed state. 

3762. Pavina, FE. Guthrie, Manchester.—Dated 31st October, 1874. 

The improved pavement consists of short laths, strips, or pieces of wood 
saturated with pitch, tar, or other bituminous or cementing material, and 
placed diagonelly on the road or other surface to be paved ; also in cases 
where roads or other surfaces have been paved the inventor stids the 
surface with pegs of wood to prevent slipping. 

3763. VariasLe Cut-ofr Motion vor Steam Enoines, J. G. Wilson, 
Manchester.—A communication from W. Herbillon, Curegkam, Brussels. 
—Dated 31st October, 1874. 

The features of novelty in this invention consist in the method of 
employing two cams for the purpose of controlling the admission of steam 
to the cylinder of steam engines—one of such cams being fixed upon the 
shaft or spindle of the governor, and the other cam being connected to 
the sliding collar of the governor—the relative positions of such cams 
regulating the cut-off to the greatest nicety. 

3764. Surer Suears, H. Woothouse, Shefield. —Dated 31st October, 1874. 

The shears, including the handle part, are made of cast metal cast in 
two halves, the forward portion of each half forming the blades of the 
shears, and the hinder portions the handle. 

3765. Currina Woon, &. C. H. Krueger, Aberdeen.—Dated 31st October, 
1874. 


This invention consists in arranging a board with angular teeth upon 
its face and adjusting a knife so as to turn upon a centre fixed to the 
board at one end, the other end being provided with a handle. The 
knife is made so that it can readily be detached, and is provided 
with saw teeth at its back. When not in use it is held in place by an 
india-rubber spring. 

3766. Soap, £. Edirards, Southaimpton-buildings, Chancery-lane.— A com- 
munication from R. Freeland, Montreal.—Dated iat October, 1874. 

This invention consists of a process for making soap or performing 
operations by means of a vessel containing an inner shell open above anc 
below. A steam coil is fixed between the vessel and the shell, the eit 
from which causes the ingredients to circulate rapidly, a shield being used 
to cover the lower part of the shell. A hole is left in the centre of the 
shield through which, when uncovered, steam can be admitted directly 
to the shell, and the steam being shut off from the coil the current is 
thus reversed. A supplementary vessel is described containing a coil 
which can be connected to the principal one, and this vessel is used for 
cooling the principal one or for supplying fresh ingredients to the latter. 
Pipes and cocks or valves are fitted to the vessels and coils where 
necessary, and funnels are provided for charging the vessels. 

3767. Srrixc Brake ror Tramway, Raitway, on Orpinary Roap 
CARRIAGES OR WAGONS, AND TO SET THEM IN MOTION AGAIN BY THE 
FORCE CREATED BY THEIR ARREST, B. C. Simpson, Victoria-street, West- 
minster.—Dated 3st October, 1874. 

This invention is a simple and effective method of arresting or retarding 
the motion of tramway, railway, or ordinary road carriages or wagons by 
the winding up of coiled springs, and using the power thus developed to 
set the aforesaid carriages or wagons again in motion, by arresting those 
ends of springs which have moved during such winding up, and releasing 
those ends of springs which were stationary, thereby re-imparting 
rotary motions to the axles. 


3768. Conpensers, S. Holman, Laurence Poutney-lane, London.—Dated 
3lat October, 1874. 

This invention relates more particularly to improvements in the con- 
densers for direct-acting steam pumping and other steam engines 
described in the letters patent No. 3699, 1873, and consists, First, in an 
improved construction of valve seatings having annular openings, and 
forming with the valye boxes or body of the condenser, into which they 
are fitted, annular steam passages or spaces. One or more of these valve 
seatings are arranged one above the other ; the steam passages or spaces 
receive the exhaust steam from the engine through a common branch 
passage. This arrangement prevents the necessity of casting the steam 
passages or spaces in the rod a of the condenser as described and illua- 
trated by figures 4, 5,and 8 of the said letterspateat. The valves working 
on these seatings are provided with one common guide spindle, and are 
controlled in their lift by india-rubber tubular buffers as described in the 
former letters patent, No. 1046, 1868, in such a manner that their 
simultaneous lift will divide the water passing to the pump into a series 
of circular jets, which, meeting with the steam issuing from the annular 

penings in the seatings, causes the same to be rapidly and effectually 
condensed. Secondly, in condensing and utilising the exhaust steam 
from a high-pressure steam — by directing it through the condenser 
hereinbefore described, and by means of the vacuum thus formed 
— the piston of the direct-acting steam pump in the suction pi 
of which the said condenser is placed, Thirdly, in combining with the 
condenser a circulating tank containing the condensing water, and by 
means of which a constant supply of the latter is maintained with a 
minimum of waste. The tank is fitted with tubes open to the atmo- 
sphere whereby the water is kept at a uniform condensing temperature. 
3769. CrusHiInG on BREAKING Stone, S. H. Johnson, Stratford.—Dated 

Slst October, 1874. 

This specification describes working the plunger of a hydraulic stone 
breaker directly by the piston of a steam cylinder, also when toggle 
jointed levers are used working the toggles directly by the piston of a 
steam cylinder. 

3770. Srups AND oTHER FasTENINGS, J. C. Jeffreys, Tottenham Court-road. 
— Dated 31st October, 1874. 

The invention consists in the use with a ‘ crescent” shaped back, or 
a back of analogous shape, of a flat pillaror shank disposed radially and 
near on horn of the crescent. This horn, which is sprung through the 
buttonhole after the rest of the back has been ert may terminate in 
asmall ball, The back may also be anchor shaped and provided with a 
small ball at the end. 

3771. Evecrrica, Commutator, A. M. Clark, Chancery-lane.—A com- 
mur'cation from H. Lartigue, Paris.— Dated 31st Oceober, 1874. 

The ‘mproved commutator of this invention, which is applicable for 
many pur oses, is designed to utilise the conducting power of mercury as 
well as its fluidity for establishing electrical communications, whether as 
regards the duration and automatic interruption of circuits or in respect 
of the direction or inversion of currents. 

IcE-cCREEPERS, W. K. Buil, Birmingham.—A communication from 
R. H. Earl, St. John's, Newfoundland.—Dated 2nd November, 1874. 

This ice-creeper or instrument consists of a plate or bar shorter than 
the width of the sole of the boot or shoe and two sliding plates fixed by a 
binding screw. The underside of the first-named plate is furnished with 
spikes, and the outer ends of the sliding plates are turned at right angles 
and carry — When the sliding plates are pressed inwards their spikes 
enter the edges of the sole, and by driving home the binding screw the 
ice-creeper is fixed very firmly to the boot or shoe. 

Arr-PIckING Looms, G. F. Church, Lower Clapton.— Dated 2nd 
November, 1874. 





a@ manner that each pump is worked alternately. Secondly, an improved 
and easily-adjusted compensating lid for the shuttle-boxes. This lid is 
made in two parts, the inner part being raised or de’ by means of 
special set screws designed for the ag ge so that the lid can be ad- 
justed to allow for the a of or the application of new shuttles 
without removing the lid or packing it. 

3774. Sewinc Macuines, 0. Robinson, Kettering.—Dated 2nd November, 
1874. 

The First part of this invention is designed to prevent the turning of a 
sewing machine backward ; the said invention relates, Secondly, 
operating the winder for filling the spools for the shuttle ; Thirdly, to a 
separate and independent winding wheel meee between the hand or 
driving wheel and the centre gear wheel ; Fourthly, to so constructing 
the winders of sewing machines that by raising the winder against the 
driving wheel the latter is thrown out of gear with the machine ; Fifthly, 
to so arranging the winder that by turning the driving or hand wheel 
backward the machine remains at rest, and at the same time the winder 
is brought up against the driving wheel ; Sixthly, to the working of the 
shuttle carriers in hand-sewing machines ; Seventhly, to an improved 
method of working the rocking levers of hand-sewing machines ; 
Eighthly, to the needle cam of a sewing machine ; Ninthly, to providing 
a sewing machine with a silent adjustable feed. 

3775. Hoistinc, Lowerina, PutLinc, AND RETAINING AT ANY DESIRED 
Point Weicuts or Bovis, M. J. Roberts, Bath.—Dated 2nd November, 
1874. 

The chief objects of this invention are to allow weights or bodies to be 
retained at any desired point by means of difterential pulleys or of 
ordinary pulleys provided with brakes ; also to allow of cords or bands 
being used in lieu of chains in differential pulleys. The provisional 
specification describes the fixing of the elastic bed on the pulleys, com- 
bined with means for compressing or tightening the cords thereon. One 
mode consists of a ‘‘ clasp guide,” which causes the cord to embrace a 
greater portion of the circumference of the pulley than it would otherwise 
do, ond this ‘ clasp guide,” in combination with an elastic bed, is also 
applicable to driving machinery. 

3776. Backs anp HaNnDLeEs For Brusues, S. Chadwick and T. W. Condron, 
Holloway.—Dated 2nd November, 1874. 

The features of this invention consist of the use of sheet irons and other 
metals moulded into shapes for various kinds of brushes, and enamelled 
on the surface to imitate ivory or other materials. 

3777. Steam Generators, A. Bell, Haslingden.— Dated 2nd November, 
1874. 

The inventor employs a spiral metal coil, preferably formed of cast iron 
and arranged within the boiler flue to heat the feed-water. The connec- 
tions are so arranged as that the water may tlow through the coil or not, 
= a mud passage is provided. The coil is provided with a safety- 
valve. 

3778. Diminisnine Vatves, S. Turton, W. Jolley, and J. T. Birchall 
Heaton Norris.— Dated 2nd November, 1874. 

The inventors employ a ‘‘ Bourdon” spring to open and close a valve to 
regulate the pressure of fluid, and sometimes provide the apparatus with 
a pressure gauge. 

3780. Treatment or SoLutTions ConTAINING METALS, AND SODA AND 
OTHER Sats, G. J. Snelus, Workington.—Dated 2nd November, 1874. 

According to this invention, the inventor separates from the aforesaid 
solutions the precious metals with a fractional part of the copper before 
pr ding to the plete precipitation of the latter metal ; and sepa- 
rates the sulphate of suda in marketable purity after the precipitation of 
the copper. The separation of the silver and gold is effected by iron in a 
fine state of division. For the gradual addition of iron to the solutions 
and their simultaneous agitation, the inventor employs a blast of air 
which carries with it the powdered iron. After allowing the precipitated 
meta!s to subside the solution is run off and the copper completely pre- 
cipitated. By continuing to evaporate and to add fresh quantities of 
solution, a large proportion of the sulphate of soda may be separated. 


3781. ExpLosive Compounps, C. A. Faure, Montford-place, London, and 
G. Trench, Oure.—Dated 2nd November, 1874. 

Incorporating together charcoal, nitrate of baryta, and nitro-cellulose, 
and making the same into discs or other forms supplied with a detonating 
charge ; and some other means of producing and using a powder very 
strong when properly fired, but otherwise comparatively harmless. 
3782. Licntine ILLUMINATING Gas, AND FuLMINaTING CompouNDs, A. 

V. Newton, Chancery-lane.—A communication from H. B. Stockwell, J. 
W. Merrill, and B. L. Megill, Brooklyn.— Dated Ind November, 1874. 

This invention relates to the use of a fulminate in combination with a 
hammer or percussion device for lighting illuminating gas, the opera- 
tion of the hammer and the consequent ignition of the fulminate being 
effected by the turning of the stop cock to supply gas to the burner. 
3783. Mecnanicatty Feepinc Furnaces, £. Bennis, Limerick.—Dated 

2nd November, 1874, 

This provisional specification describes a machine for mechanically 
firing boilers in which the fuel is crushed at the base of the hopper by a 
reciprocating crusher and falls therefrom through a chamber regulating 
the quantity into a box containing a ‘‘ shovel” or pusher, which by the 
recoil of a spring throws it on to the fire. 

3784. TREATMENT AMD UTILISATION OF Sewace, B. H. Vallé, Stow-in-the 
Wold.—Dated 3rd November, 1874. 

According to this invention the sewage is collected in filtering tanks, 
the sludge being completely utilised for the manufacture of illuminating 
gas and a substance capable of defecating sewage and useful for other 
purposes, while the liquid portion is rendered fit for domestic use. 
3786. Gorrerinc WoveN Faprics, W. EB. Gedge, Wellington-street, Strand. 

—- communication from A. Chiffray, France.—Dated 3rd November, 
74, 

This invention consists in the method of first goffering the woven 
fabric, and after the goffering, cutting in a shearing machine all that has 
not been goffered, that is to say, all that the goffering has not touched, 
en again raising, by washing in warm water, the goffered nap which 
then forms the design or pattern. 

3787. PorTABLE AND OTHER STEAM ENGINES AND Borters, H. Hughes, 
Leicester.—Dated 3rd November, 1874. 

In this invention two steam cylinders opposite to one another are 
bolted to brackets on a horizontal boiler between the saddle plate of the 
fire-box and smoke-box. The pistons are acted upon by the steam on one 
side only, and steam is admitted to them alternately. The crank shaft is 
placed between the cylinders at right angles to their axes. Both the 
connecting rods act upon one crank pin, and each is jointed to its piston 
in a direct manner by a cup and ball or other suitable joint. The inner 
ends of the cylinders and connecting rods and crank are enclosed in a 
casing which has suitably placed sliding doors to lubricate the bearings 
and to examine and remove the pistons when necessary. The brackets 
may be riveted to the boiler during its manufacture. By making the 
cylinders of cast steel their durability is insured, and their steam pe 8 
may be very short. The outer cylinder ends may be furnished with 
packing plates to compensate for the wear of the brasses. In the boilers 
to these engines the saddle plate is made with thick laps or edges, in 
which plugs are inserted, through the apertures of which the insides of 
the fire-box plates may be scraped or otherwise cleaned. 


3788. Weavine Apparatus, L. Salomons, Newgate-street, London.—A com- 
munication from P, A. Membré, Paris.—Dated 3rd November, 1874. 

This invention relates to that description of weaving apparatus known 
as the jacquard machine, in which quien chains of cards are employed 
for the purpose of regulating the order or rotation in which the heddles 
or the warp threads are lifted, according to the pattern or design to be 
produced ; and has for its object, First, dispensing with the use of a high 
warp loom. Secondly, producing double the amount of work to that o 
tained with the ordinary jacquard apparatus by means of a double motion. 
Thirdly, obviating the necessity for a renewal of the cards each time that 
it is required to vary the design or pattern, and dispensing with the 
ordinary spring-boxes. 

3789. Drepcers snp Drepainos,. W. Barns, Bhawulpur, and W. 
Simmons, and A. Brown, Renfrew.—Dated 3rd November, 1874. 

The features of novelty which constitute this invention are the improved 
arrangements and constructions of the hulls of dredgers and the mode of 
working the dredgers whilst in operation. 

3790. Rerricerators, WV. Rk. Lake, Southampton-buildings, London.—A 
— Jrom J. J. Bate Brooklyn, New York.—Dated 3rd Novem- 
vy, 1874. 

The object of this invention is to provide a refrigerator for preservin, 
fruit, meat, vegetables, and the like, in which the cooling of the air an 
its circulation within the refrigerating chamber shall be directly depen- 
dent upon mechanical agencies, and hence under easy and checkube 
control, and in which moreover the ice melted by contact with the 
mechanically circulated air in the lower part of the reservoir shall be 

ti ticall laced, so that the refrigerating effect exerted upon the 
air with any given degree of circulation shall remain constant and 
uniform, irrespective of the total quantity of ice in the reservoir. 
$3791. Heatinc Rarpway Carriaces and Buriprnos, L. J. F. Lemunier 

and C. A. Martin, Paris.—Dated 3rd November, 1874. 

Heaters are constructed consisting of an outer and inner case of cast 
iron, co) per, or galvanised sheet iron, between which cases a perfectly 
par gs tt space is left for the circulation of a current of hot water 














This invention consists of two parts—namely, First, an improved and 
simple method of working the pumps or air-compressi ylinders alter- 
nately by means of a plate working on each end of the crank shaft con- 
nected with the buckets of the pumps or air-compreasing cylinders, These 
plates are made with channels or grooves cut in them, and also a slot to 
receive the crank shaft, and are worked backwards and forwards b: 

means of a movable bowl turning on a sli stud working in a cran 

slotted to receive the stud. These plates and studs are designed in such 





pplied frem a boiler either inside or outside the carriage or received 
direct from the engine of the train. The hot water reaches the furthest 
heater from a = running longitudinally at the side of the 
thence it distributes itself to the other heaters by means of conn 
tubes arranged so as to cause the water to through the heaters length- 
wise, and having completed its course, returns to the boiler to be reheated 
and returned to the heaters. The internal case is in constant communica. 
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tion with the outer one by aid of vertical pipes or air entries descending 
beneath the floor of the earriage, and the heated air finds an exit through 
air passages. The warmers are placed directly on the floor of the carriage, 
a plank on each side concealing its projection, For heating prisons, 
public buildings, winter gardens, greenhouses, and s0 forth, two 
successive warmers are united by piping, to which pipes are connected as 
well as the warmers; these pipes conduct the water to the warmers 
placed in each of the cells of the prison, a conduit receiving cold air leads 
it to the boiler. The heat can be cut off from anyone of the cells, or it 
may be regulated as desired by taps. For heating apartments, hot air is 
produced by arranging two rows of heaters without internal cases, one 
upper one in which the hot water arrives, and one lower one by which the 
cooled air is returned to the boiler, the space between the two rows 
serves for the circulation of air given by the air entries, and which when 
heated spreads itself in the apartment. 
. CARBURETTING AIR OR OTHER GasEous BopIes, 
Warren, Massachusetts.--Dated 3rd November, 1874. 
This invention relates to machines and apparatus for carburetting air 
or other gaseous omeems or bodies by mixing therewith the rich 
hydrocarbon vapours derived from the distillation of petroleum or its 
derivatives, but it refers more particularly to that class of carburetting 














T. B. Fogarty, 


machines and apparatus in which hydrocarbon vapour formed under | 
pressure in a heated retort is blown at a high velocity through a small jet | 


|THE IRON, 


or opening into the mouth of a larger tube or chamber in such a manner 
as to induce and carry along with it a large intervening volume of air or 
other gaseous compound. 
3793. Evecrnic Pornt Ixpicator Apparatus, W. 
Cardif..—Dated 3rd November, 1874 
This consists of a bolt on one of the point rails, the end of which when 
the points are shifted over is caused to come into contact with a plate 
The bolt and plate communicate with a dial in the signalman’s box, thus 
indicating to him, whether the points have answered to 
the pull or the throw over of his lever or not. 
8794. Raiways anp Wueets, J. J. 
London.—Dated 3rd November, 1874 
Constructing light railway and y lines as described, when in 
iron, of two channel irons, either bolted together direct flanch to flanch 
or to each side of a longitudinal plate or slab (or slabs) of iron. The two 
sleepers and their rails being framed and tied together by T sectioned 
bars or plates to keep them in gauge. Where timber. is employed, « 
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within each a longitudinal « i therein and l, 
and the rails secured to th tudinals b vood s w or other 
fastenings. Transverse be introduced betwe } i 
tudinals so as to increase th se and bearit rh 
running on such rails 1 india-rubber rings 
(convexly in section), forming the tires and bearing surt t 5 
being compressed between the plates and secured from slipping and kept 
up to their work by means of radial or circular grooves or channeis 0 } 
inner faces of the ring 

795. Coke, W. Hackney, Pencocd.—Dated 3rd N *, 1874 : 
This invention relates to the m mp 1 qua f 
coke, and co1 ting the r div 
means of a ** ¢ rator” or f il 
from which the coke is to be mack 
or any free burnit oal or anthracite, or coke ref 0 
fuel (to be made into coke) after mixing i th Ww ij 
tar, or other bind t 
sam ar 1 





and then s 


oven as is well un 











3796. Meat Mac Browl Dated 
Srd Novenbei 
This invent ists in employing a vertical meal macl for 
dressing ric of the old diagonal one, in which the rice is n 
wainst the wir r by leather beaters for separating tl meal there- 
from. 
3797. Sizixc Want W. B. N ( me.—A ¢ ti 
Jrom J. Groshens, Pe Dated er, 187 
This invention relates to an improved sfstem and app 
1 





supplying size to warps, and is applicable to all kin is of sizi 
inasmuch as one of the main features of the improved appara 
use of a separate vat or vé 1 for heating or warming the size, a 
is connected to the in such a manner that the latter will b 
supplied with size 


nd a continuous circulation of the si 
throughout the appar: 


e effected. 
3798. Cuarr-currers, W. Wilson, Bebington, and J. 
Leigh.—Dated 3rd N aber, 1 
Ity in this invention consist in forming 
: top roller in 
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The features of n 
portion of the mouthpiece and bearings 
cutters in which the pressure between ers is ol . 
metallic springs, in one piece or casting, the method of mounting 
the same in suitable grooves opening into recesses formed to receive the 
springs in the sides of the framework. And also to a novel method of 
forming the groove in the clutch boxes used in chaff-cutters and other 

1 ; lever employ for 





similar machinery, to receive the forked end of the 

actuating such ¢ h box 

3799. Droporisixe anp Distwrectine MareriAs, F. T. Bond, Glow 
Dated 4th November, 1874 

The specification describes the preparation of a disinfecting compound 
by combining either one or more of the following salts in a pulverulent 
form, viz., the sulphates or ch'orides of iron, alumina, and copper, and 
the bichromate of potassium with carbolic acid or with terebene, one of 
the isomers of oil of turpentine. Also the preparation of a deodorising 
and disinfecting liquid by the solution of the compounds formed as above 
in water, or by combination of saturated solutions of the respective salts 
with terebene or carbolic acid, The specification further describes a 
simple form of vessel for attachment to the lid of a water-closet or com- 
mode, by means of which a measured quantity of the disinfecting solu- 
tions thus formed may be projected into the pan. 

3800. Jorsinc THE Wines vUseD For ELecrric TELEGRAPHS, AND ALSO 
WIRE Fencine, H. Timmins, Sovthall.—Dated 4th November, 1874. 

Forming on the ends of electric telegraph wires to be joined a right- 
handed screw and a left-handed screw, and caus > same to enter 
similar screwed holes in a piece of tube or metal, arr as to allow 
of a spanner or other tool being used to turn it round lraw the ends 
together. When joining wire rope for fencing, employing pieces of metal 
with tapered holes through the same and turning over the ends of the 
wires forming the rope, so as to prevent their being drawn through the 
holes, and using a short socket or tube fitted with right and left-handed 
screws to draw the same together. Forming a screw thread on one part 
of such pieces and a screw thread in the other so as to draw them 
Using two links or parts in which the ropes are placed with 
right and left-handed screws in the same and a rod or part with screws 
in the exterior which enter the holes and draw or tighten up the ropes 
83801. Composition ror Coatinc Steam Borers, J. Stone, Gray’s-inn- 

road, London.—Dated 4th November, 1874. 

The improved coating composition the inventor makes of pounded 
glass combined with carbonate of lime, sulphate of lime, silica, silicate of 
soda, alum, and seot or charcoal. Of the pounded glass, silica, and of 
sulphate of lime he prefers to use each forty parts by weight, and of the 
carbonate of lime twelve parts by weight, and of the silicate of soda and 
alum each one part by weight, and of the soot or charcoal four parts by 
weight. 

83802. Morive Power, J. H. Johnson, Lincoln’s-inn-jfelds 
tion from C. Faivre, Paris.—Dated 4th November, 1874. 

This invention relates to the production of motive power by means of 
compressed air, and consists in utilising the weight from the traffic of 
passengers and vehicles over footways, roads, railways, and other 
surfaces, for compressing the air to be stored up for use as and where 
required, 

3808. Screw-cuTTeR or Screw-stock, W. Gedge, Wi cllington-street, Strand, 
London.—A communication from W. Schmitz, Ehrenfeld, Cologne.— Dated 
4th November, 1874. 

This invention consists in the use of three dies so constructed and com- 
bined that any movement of the one causes a corresponding movement of 
the others, thus enlarging or reducing the aperture for cutting the screw 
thread. 

3804. Test, Try, on Gaver Cocks, A. Dizon, Penge.—Dated 4th Novem- 
ber, 1874. 

The object of these improvements is to so arrange one fitting or instru- 
ment as to do all the work which at present requires two or three test or 
gauge cocks such as are now ordinarily made and used, These improve- 
ments are effected by the addition of a tail pipe or hollow radial arm to 
the test cock, so arranged as to work inside the boiler when the cock is 
fitted thereto in a line with the proper working level. On being acted 
upon by a handle outside the boiler, the hollow radial arm may be de- 
pressed or raised, and either water or steam will blow off through it if 
steam is up. The height of the water is ascertained by means of an 
index plate. If steam is down, the peculiar construction of the open 
mouth of the radial arm, which is formed with a pocket, enables it to 
scoop up the water from any level, should it be below the proper working 
level 
“e Carriages, M. Jewett, Camden-road, London.—Dated 4th November, 

1874. 
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Improvements in two-wheeled vehicles by the arrangement of certain 
parts whereby their safety is increased. 




















THE ENGINEER. 


3806. Grinpinc anv Potisuinc Stone anp Metat, W. 2. Lake, South- 
ampton-buildings, Loudon.—A communication from J. H. Volk, Chicago. 
—Dated 4th Novemlxr, 1874. 

The said invention relates to a machine for grinding and polishing 
stone and metal objects, such as columns or pillars, plinths, pedestals, 
urns, and the like. The said machine has a polishing cylinder sleeve or 
ring constructed to encircle a column or pillar, and operating in combina- 
tion with the other parts of the machine. 


3807. Drawinc or Raisrnc Liguins, J. H. Johnson, Lincoln's-inn-felils 
communication from P. Vabe and H. @uav, Paris.—Dated it 
ber, 1874. 

This invention relates to the drawing or raising of water or other 
liquids to the height of ordinary pumps, or the height of a column of 
water balanced by the atmospheric pressure, and to the ‘‘ fetching” or 
charging instantaneously with such water or other liquid of injectors, 
suction apparatus, liquid elevators, and the like, and consists of a peculiar 
arrangement of apparatus whereby the before-mentioned apparatus, 
which are only capable of drawing from a slight depth, are enabled to 
operate by suction in lieu of by forcing, and consequently to be placed 
within reach of the attendants in charge of them. 











COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 


(From our own Correspondent.) 





} 


A FEW mills and forges restarted to-day—Thursday —but the 
ority will remain closed all through the weck. If the pro 
prietors had desired to begin earlier the workmen would not have 
been willing ; but the employers are not anxious to restart earlier 
than usual, for there is less inquiry for iron now than there was a 
week ago. Asa result, orders will be accepted for finished iron at 
2s, Gd. per ton under the prices which makers declined last week. 
Instances are less rare in which the quotations for bars are £8 10s, 
to £8 12s. 6d. South Wales bars, however, and also those of the 
North of England, are to be had at as low as {8 fs. delivered, and 
North of England angle ! io re being offered at 
only £1 more than pl at £9 5s. per 
ton. 

Almost the only men on tl 
Thursday—who express t in : t 
days, were those who have some cont vith the steel < 
as the iron industry. Whilst their n 
orders they, on their part, have kept al 
of the ti but they are not numerous—spoke less 
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sum 
themselv 
were this 
were the mine 
to say that their confidence in the pig which was produced from 
those minerals was not strengthened. Nevertheless, excellent 
finished iron testifies to the more than medium « lity of that and 
other iron which is now coming 

from the same part of Yorks und from Derbyshire. 
Staffordshire pigs were strong this afternoon at £5 
tapered down from that figure to £3, which wasthe lowest quotation 
for cinder pig iron. 

There was much discussion this afternoon as to the course likely 
to be pursued by colliery owners in North Warwickshire and 
in North Staffordshire upon the refusal of their miners to accept 
the reduction of 10 per cent. in their wages, for which they have 
received notice. The North Warwickshire employers have delib 
rated upon the appeal of the men for arbitration or conciliation, 
and they have resolved to require the full drop without the inter 
position of a third party. They assert that the reduction of wages 
is necessary, and they quote as the result of figures obtained from 
several collieries, that the average selling price of North Warwick 
shire coal has in the past month been no more than &s. 7}d. per 
ton. The publication of this figure has greatly surprised the trad 
as a whole, the price being almost the lowest known for coal mined 
around Birmingham. So far are the men from accepting this 
figure that they name 13s. 6d. as the correct price. The general 
view to-day appeared to be that the miners in North Warwick 
shire will be obstinate, and that the strike will be lengthened 
mainly because of the help which the men are likely to receive from 
the union to which they belong. 

The information from North Staffordshire is of a less definit 
character, There, in consequence of the notice having expired on 
the eve of the holiday week, it can scarcely be said that the men 
are yet upon strike, although they are not at work; nor are thé 
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men themselves prepared to admit that a strike will follow upon | 


the master’s notice. In saying this they nevertheless do not admit 
that they shall accept the drop; they rather wish it to be believed 


| that they shall succeed with their masters in a desire to get th 





question adjusted by conciliation or arbitration. This view was 
not readily endorsed on "Change, the conviction there being that 
the employers in North Staffordshire and the North Warwickshire 
colliery owners will act alike. 

The continued high price of coal is a source of much complaint ; 
but it is not thought likely that there will be a noteworthy reduc 
tion in prevailing prices until the colliery proprietors of Warwick 
shire and North Staffordshire and their men have adjusted their 
differences. Pending such settlements it was not deemed cause for 
surprise that those Cannock Chase colliery owners who met in 
Birmingham this day week should have deterrftined not to lower 
present prices, notwithstanding that, as some consumers confidently 
assert, Cannock Chase coal could be reduced 2s, per ton, and a 
good profit be then left to the colliery owners, even though they 
should have to pay the current scale for labour. Colliery pro 
prietors who sell the bulk of the coal used at the mills and forges 
are quite ready to take orders at 9s, Gd, “‘ good weight,” and even a 
larger figure is quoted. 

The following report has been received by the shareholders of the 
Cannock and Huntingdon Colliery Company (Limited), ‘“ The 
directors beg to inform the shareholders that they are not yet ina 
position to report the completion of the contract with the Diamond 
Rock Boring Company. The nature of the upper strata, consisting 
of extensive pebble beds lying in an inclined position, has from time 
to time much impeded the progress in the boring, and consequently 
a depth of 304ft. towards the 600ft. contracted for has only yet 
been reached. The boring, however, is progressing, and the boring 
company’s engineer states that as soon as the pebble beds are got 
through, which he hopes will be done very shortly, it would only 
be a matter of perhaps two or three weeks to enable the company 
to complete their contract.” 

Owing to the Whitsuntide holidays there has been little or no 
work done in the Birmingham and district industries during the 
past week. But the general prospects of trade give cause for no 
reasonable ani. From Canada a fair number of indents are 
forthcoming ; depression characterises our business relations with 
the United States; there is likely to be an improved demand for 
machinery, implements, and tools, from South America and the 
East Indies; and healthiness pervades Australian and the New 
Zealand markets. The anvil, vice, chain, and nail trades are 
brisk ; and in scareely any department are more hands forthcoming 
than can find average employment. The associated iron plate 
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braziers within Wolverhampton, Lye Waste, and the surrounding 
district, have determined to petition their employers for 
in their wages of 10 per cent., to come into operat 
12th proximo. 

Local girder makers were complaining to-day of the 
in the London trade—the result, not so much of an ab 
demaz as of the ability of the London makers to unders 
Plates and angles rolled in the Cleveland mills can | 
round to London by water at 6s. per ton. They cannot 
into Birmingham at under twice that figure. 
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London after it has been made into girders will cost fron ) 
30s. per ton, according to the length of the girders. Inas: . 


the northern iron is the cheapest that can be used, the 
makers have at home a great advantage over the prod 
certainly the same quality of goods in this part of the kingdom, 
and they are making the most of that advantage 


l ibouts and it of 
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London, most of the girder makers in and : 
fairly employed, whilst the founders, together with certain heavy 
machinists, keep busily oceupied. 

The Birmingham Town Council are extendir 
from Monmouth-street to the Town-hall, and the tender for 
| construction has been given to Mr. J. Rendell, who offers to do 
| the work for £5450. 
| The corporation of Birmingham are doing that which will result 














in their by and by possessing the noblest libraries ani « of the 
best galleries in any large town in the king out of London 
| The operation of the Free Libraries’ Act in Birmingham has bee 
| a very great success, and it has encouraged the corporation to 
liberality in the support of the libraries and of the Art Gall At 


a recent meeting as much as £11,000 was voted by the co 
| altering the libraries and for providing an additional G 
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exhibit the same amount of weakness, but this may have in 
great measure from a desire on the part of consumers, who |! of 
late allowed their stocks to run very low, to get in supplies befor 

the pits closed for the holidays, and it remains to be seen whether 
there has been any permanent improvement in trade. In the 
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there has been no material alteration in th ns 
range about as under:—<Arley Mine coal, | n} 
Pemberton Four-feet, 12s.; common coal, per ton ; 
burgy, 7s. to 7s, Gd, ; and slack, 4s, Gd. to 5s, per ton. 
There has been a little more animation in the gas coal trade, 
and contracts have been placed more freely at prices 1 
y : ver ton for good screened it t th. 
For coke there has been a moderate amount ry, dl 
| prices are without any m terial ch ng 
THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
Ow1nG to the Whitsuntide holidays, which began at noon on 
Saturlay last, and continued in almost every instance until 
Thursday morning —in others all this week —there has been little or 





interval las, as 


renewals of 


no business doing in any branch of trade, The 
of for effecting such 1 airs or 


usual, been made use | 
iron, steel, and other 


machinery and fittings as were needed in the 
works, 

It will thus be inferred that all kinds of quotations must be tak 
as being purely nominal. Hematite pig iron is quoted at 
following prices by the vendors : Maryport hematite, No, 3, ¢ 
No. 4, 80s. to 8: Od.: No. 5, Mand W, 82s, Gd.; 
No. 1, 82s. 6d.; No. 2, 80s.; and No, 3, 80s.; all per 
prompt cash. Millom Bessemer, No. 1, 87s. 6d.; ; 
3, 83s.; ordinary No. 3,85s.; No, 4, 82s. Gd.; No, 4, 81s.; No. 5, 
8s.; M, 92s. 6d.; and white, 87s. 6d. per ton on four months’ terms or 
with the customary 24 off for cash. Local foundry and forge pigs 
are nominally a coupleef shillings easier, owing to the very consider 
able declension in values undergone during the week by Scotch 
brands. Prior to the cessation of operations on Saturday last, the 
majority of the foundries were fairly well employed in the manner 
indicated in THE ENGINEER a week or two back. The Jron Age, 
New York, of May 6th, just to hand, gives what professes to be an 
authoritative version of the recently spoken of shipment of Ame 
rican pig iron to this country, It states that some time since Mr. 
R. P. Sibley, president of the Round Mountain Iron Company, 
Georgia, U.8., whose family have old and wealthy cotton eonnec- 
tions in Liverpool, shipped 100 tons of Al extra, and X1 iron to 
England. It seld at its destination for £7 gold per ton, which 
the vendor considers is equal to thirty-eight dollars in Cin 
cinnati, The freight from Savannah to Liverpool is more than 
the inland carriage indicated would have been, but the commission 
and other charges are lower. The shipment has not yet be en re- 
peated, but it is stated that the Cornwall Iron Company (U.S. ) are 
wreparing to send a consignment of 100 tons,as a trial of what may 
be expected in this country. The same pap@, or rather one of its 
district correspondents, states that ‘‘ the English ” desire to intro- 
duce the American car wheel, and “they find also an advantage in 
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using the American cold blast charcoal iron for agricultural imple- 
ments and cottar ties, in which lightness and strength are both 
necessary.” It may, of course, at some future period be necessary 
to supplement our insular supply of pig iron, and when that time 
shall arrive it may be possible and practicable to import charcoal 
iron from the United States if the makers there can sell at a 
sufficiently low price to compete successfully with the Swedish and 
Russian producers. 

In finished iron generally there have mare A been no transactions 
so far as your correspondent has been able to learn, merchant irons 
of all kinds having been, asa matter of course, completely neglected. 
Just at the close of last week, however, a change took place in prices, 
the alteration being in a downward direction and, therefore, de- 
serving of some notice on the part of the trade. Two leading 
firms of merchants have, I am credibly informed, made the change, 
but as I have not myself seen the new price-list of one of the 
twain, I shall content myself with giving that of the other, the 
Midland Iron Company (Limited). This company’s works are at 
Masborough, near Sheffield, and it has an agency for the sale of 
merchant iron at Sheflield. Its own productions are of a fair 
medium quality, so faras the class of iron immediately in question 
is concerned. The amended quotations are :—Bars, £9 10s.; best 
edge tool, £10 10s.; best plating iron, £10 10s.; hoops, £11 10s.; 
and sheets, £14 10s. per ton—all delivered within the limits of 
Sheffield. Bars are thus lowered to the extent of 10s. per ton, 
but hoops and sheets are not at present varied from their former 
figures, 

The annual report of the directors of the Charlton Ironworks 
Company, Sheffield, is not a very cheerful document for the share- 
holders. It states that the loss on the year’s operations has been 
about £13,816. Of this, £800 has been paid for the cancelling of 
of a cinder contract; £791 has been lost on the dead rent of the 
company’s ironstone field in Northamptonshire ; £2894 is put down 
as depreciation in the value of stock-in-trade; £237 for depreciation 
in the value of duplicate stock; £2588 for bad and doubtful debts; 
£3929 as loss on trading; and £2577 as the vendor’s interest, Xc. 
The capital of the company is £125,000, of which £104,605 have 
been called up, At the ensuing meeting the question of volun- 
tarily winding up the company will be discussed, or, alternatively, 
whether the capital shall be increased. 

The report of the Park-gate Iron Company states that the iron 
trade has been in a very depressed state during the past year, and 
continues so. The company’s profits have, nevertheless, been 
sufficient to allow of a dividend of £8 per share being paid, free of 
income tax, 

The coal trade is still very dull, there being little or no demand. 
Prices are, consequently, very weak, and are likely to come down 
again very shortly. 





THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE iano of the Whitsuntide holidays has this week, as 
usual, interfered to some extent with the course of business in 
the iron trade of Cleveland. At Tuesday’s market at Middles- 
brough there was a limited attendance, and the amount of business 
done was very limited, notwithstanding that there was a slight fall 
in the value of pig iron. No. 3 was quoted at 56s,, being a reduction 
of about 1s, per ton on the rates of last week. At this price, 
however, only a limited quantity was on offer, the large makers, 
who can afford to hold strongly, declining to accept anything less 
than 57s, 6d. per ton. Things ere, however, at present in a 
transition state, and it seems very probable that a further fall in the 
price of pig iron is imminent. Meanwhile the production keeps up 
to the average, and the shipments of iron and coal from the north- 
east ports is in excess of this time last year. 

In my last week’s letter I called attention to the sinister and ugly 
rumours that were in circulation regarding the pecuniary difficul- 
ties in which certain firms in or connected with Cleveland were 
said to be involved. This tended for a few days to paralyse 
business, and no man seemed to have confidence in his neighbour. 
More assurance has, however, since then entered into the trade, 
and it is now confidently expected that the storm will blow over 
without any further disasters. Iam able at the same time to state 
on positive personal knowledge that there are several firms on Tees- 
side in serious financial peril, and it will require dextrous pilotage 
to enable them to pull through without being wrecked. During the 
last eighteen months there has, as every man knows who is at all 
intimate with the iron trade, been much more money lost in 
Cleveland than has been made, and the great wonder is that the 
effects of the reaction have not made themselves apparent ina 
more serious and conclusive manner before this time. The losses 
sustained by some firms have been enormous, and dividends have 
only been paid under very exceptional circumstances, Cleveland 
is now more than ever dependent on other districts, and not upon 
one district only, but upon every iron-producing district in the 
kingdom—unless, indeed, I except Barrow and Sheffield. Some of 
the failures that have recently taken place in different parts of the 
country have, therefore, operated most prejudicially on Cleveland, 
and precipitated the results that were legitimately due to the dul- 
ness of trade and the difficulty of making both ends meet. 

I learn that the report of Hopkins, Gilkes, and Company, which 
has just been issued to the shareholders, shows a heavy loss on the 
year’s working, both in the blast furnace and rolling mill depart- 
ments. 

The Darlington Iron Company have nowrestarted their 16in, mill 
and anumber of puddling furnaces, The company have a con- 
siderable difficulty in procuring an adequate number of men—the 
old hands having, during the long time that the works were inactive, 
been scattered all up and down the country, The directors have 
made another callof £2 per share upon the shareholders, payable 
on the 20th of this mani. 

No definite decision has yet been arrived at as to the basis on 
which the wages of finished ironworkers are henceforth to be regu- 
lated. The employers are perfectly willing to allow the present 
sliding scale to remain in force, but they think the minimum 
is too high, and ought therefore to be lowered, while] one or 
two of the minor modifications of the system are 
proposed. The scheme suggested by Mr. Thos. Barningham, 
of the Darlington Ironworks, for the adjustment of ironworkers’ 
wages, is still exciting interest, and there is a widespread feeling 
that it might easily be made the basis for an equitable and satisfac- 
tory arrangement of wages. Mr. Barningham’s scheme is based on 
the following four propositions:—(1) That wages should bear a 
certain relation to profit or loss in manufacture ; (2) that the profit 
or loss can be ascertained by a comparison between the average cost 
of production and the average selling price on trucks; (3) that 
wages should rise or fall, within certain limits, according to the 
result exhibited by this comparison; and (4) that this scheme could 
be carried out by the present board of arbitration. Whatever 
objections may now be urged against its ——— my own 
opinion is that, sooner or later, in a more or less mo lified form, 
Mr. Barningham’s scl will t the rule in the North of 
England. : z 

Signs of improvement continue to be manifested in the finished 
iron trade of the North of England. More orders are now coming 
to hand, and rather better — are being realised for both rails 
and plates, while recent reductions in the cost of fuel and pig iron 
have enabled manufacturers to work with a better margin of profit. 
I was speaking to a railmaker the other day on the Pe of the 
future, and he told me that at present prices, if he made his 
contracts judiciously, he should realise fully 5s, per ton profit on 
each ton of rails produced, and this, I need not say, has been 
an exceptional thing for many months past. 

The Warner process of refining pig iron is now exciting some 
attention in the North of England, where, if the system is all that 
Mr. Warner describes it to be, there should be practically un- 
limited scope for its development. Mr. Warner claims that by the 
adoption of his process the iron is so far purified, and rendered 

uniform in quality, that the excuse for ‘‘ bleeding” is altogether 








obviated, and this operation has been a constant source of trouble 
for years past to the makers of finished iron. A strike, in reference 
to this matter, was threatened only a few days ago at the Witton 
Park Works, but the merits of the dispute were dealt with by the 
standing committee of the board of arbitration. 

As in the iron trade, so in the coal trade of Durham there are 
indications of rather better times. The demand for coke is 
animated, and makers have quite enough to do to meet it. Prices 
are firmly maintained, best qualities being quoted at 17s. per ton 


at the ovens, which is fully double the price quoted in 1869, , 


although not more than one-half the price that ruled two years 
ago. Manufacturing coals are also less a drug than they were. 
Calcining coals are quoted at 3s. 4d. to 3s. 6d. at the pit. House- 
holds are 12s. 6d. to 14s. at the pit. Theve is no change to note in 
the price of gas and steam coal. 

The pits in both Durham and Northumberland are working regu- 
larly, and most of them are able to put in full time. 
question is now at rest, and it is hoped that it will not again be 
disturbed for months to come. 


The wages ! 


It is pretty certain that if the | 


owners could do otherwise, they would not incur all the trouble | 


and inconvenience incidental to an arbitration, much as that mode 
of settlement is to be preferred to the arbitrament of force. 

Nothing more has been heard of the claim of the Cleveland 
miners for another advance, and I am informed, on the authority of 
their secretary, that it is not proposed to _ the claim just at 
present, although it will not be lost sight of. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

AN attempt was made in the Glasgow warrant market a few 
days ago by speculators to arrest the falling prices, but it has 
failed, and the figures are again lower than last week. On Friday 
the market was dull, and an advance of 2s. which had been 
attained through the influence named the previous day, was lost. 
In the forencon there was a small business at from 64s, 3d. to 
64s. 6d., but no transactions took place in the afternoon. The 
business of Monday may be described as brisk, compared with that 
on former days, but at prices even a shade lower than prevailed at 
the close of the week. On Tuesday morning there was a further 
tendency to decline, but in the afternoon the feeling was somewhat 
firmer ; still the prices are by no means settled, and may recede yet 
to a lower point, 

The value of the principal makers’ brands has also been 
further reduced, being from 2s. to 3s. under those of the previous 
week, and 5s. below those of a fortnight ago. The quota- 
tions are as follows:—G. m. b. at Glasgow, No. 1, 65s.; No. 3, 
63s.; Gartsherrie, No. 1, 68s. 6d.; No. 3, 65s.; Coltness, No. 1, 
70s. 6d.; No. 3, 66s.; Summerlee, No. 1, 688.; No. 3, 65s.; 
Langloan, No. 1, 68s.; No. 3, 65s.; Carnbroe, No, 1, 66s.; No. 3, 
64s.; Monkland, No. 1, 65s.; No. 3, 63s.; Clyde, No. 1, 66s.; No. 3, 
64s.; Govan, No. 1, 66s.; No. 3, 64s.; Calder, at Port Dundas, 
No. 1, 70s.; No. 3, 65s.; Glengarnock, at Ardrossan, No. 1, 71s.; 
No. 3, 66s.; Eglinton, No. 1, 63s. 6d.; No. 3, 61s. 6d.; Dalmel- 
ington, No. 1, 65s.; No. 3, 64s. 6d.; Carron, at Grangemouth, 
selected, No. 1, 70s.; Shotts, at Leith, No. 1, 70s.; No. 3, 66s.; 
Kinneil, at Boness, No. 1, 668.; No. 3, 63s. 

The reduced prices of iron are beginning to tell favourably upon 
the demand, both home and foreign, but especially with regard to 
the latter. That these conditions do not affect the downward 
course of prices is due chiefly to the fact that there is no inter- 
ruption to operations at the ironworks. The shipments of pig iron 
to foreign ports for the week ending the 15th inst. amounted to 
12,659 tons, showing the very considerable increase, as compared 
with the corresponding week of 1874, of 6194 tons, The imports 
of Middlesbrough pigs at Grangemouth for the week were 3790 
tons, being 1660 more than in the corresponding week of last year. 

The quantity of coals being thrown into the markets just now is 
very extensive. There is no corresponding increase in the demand, 
particularly for home consumption. The shipping trade presents a 
fair average inquiry, but the prices have again gone back in the 
west to the extent of from 3d. to 6d. per ton. Household coals, 
good, may be had wholesale at from 8s, 6d. to 10s. 9d.; steam, 9s. 
to 1ls.; Wishaw Main, 7s. 6d. to 8s, 3d.; smithy, 14s.; and splint, 
8s. Gd. to 9s, 3d. The foreign shipments from the ports of Glasgow 
and Greenock last week amounted to 13,300 tons, or 2000 more 
than in the previous week. There is little change in the condition 
of the trade in the eastern mining counties, where the rates are 
lower than in the west. The home demand has, it is true, been a 
little more hopeful, but not such as to affect the general state of 
the market. 

Among the miners at present there is the utmost quietness 
everywhere. The steadily falling prices have convinced the men 
that there is no hope just now of their condition being improved. 
Leaders and delegates are perfectly inactive, there having been no 
meeting of conference for an unusually long time. 

The directors of the extensive iron and coal company, Merry 
and Cuninghame (Limited), have summoned an extraordinary 
general meeting for the 25th inst., at Glasgow, and the report to 
be submitted has been issued. It has, of course, reference to the 
proposal of the vendors to buy back the property of the company. 
The directors ‘‘ have no hesitation in recommending to the share- 
holders to sanction the proposed arrangement,” and they have pre- 
pared a formal minute of agreement to have it carried into effect. 

The shipping trade of the Clyde is dull, both as respects sailings 
and arrivals. Messrs. Hutcheson’s favourite river steamer the 
Iona has been completely renewed, with the exception of the 
hull, which has at the same time been strengthened, and the vessel 
has been placed upon her route from Glasgow to the Highlands. 
The Lochgire and Lochiong Steamboat Company have started a 
fine strong new river steamer named the Windsor Castle, built by 
Messrs. T. B. Seath of eee and engined by Messrs. William 
King and Co., Dock Engine Works, Glasgow. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THERE was a marked improvement in several of the principal 
ironworks this week. The Goat Mill at Dowlais was started, and 
on going to Cyfarthfa I found two of the mills there working away 
with considerable animation. The men, too, both at Dowlais and 
Cyfarthfa, seemed heartily sick of the long “‘ spell” of idleness, and 
hurried by to their work as if anxious to make up for lost time. 
Dowlais, I am informed, holds good steel orders, and both at 
Cyfarthfa and Plymouth business is to be done if the adjustment 
of wages can be effectually carried out. At Cardiff I found holi- 
day making the rule and work the exception. The ironworks in 
the vicinity are, however, tolerably well supplied with orders, 
notably the Llandaff, Rookers, &c. Treforest is also moderately 
busy, and the Treforest tin plate works as active as any in the 
district. 

The supplies of coal from the Aberdare and Rhondda valleys 
continue me but the price is sensibly affected. Really good 
coals, well known in the market, are now quoted at 10s. at pit. 
Some of the best kinds range in Cardiff as high as 17s. f.o.b. 
There is still great inactivity at the shipping, but a fair average of 
coal continues to be sent to London. 

The following statistics relative to the Londen trade will be of 
interest as coming from reliable sources. The quantity carried by 
the various lines in April last, as compared with April, 1874, was 
as follows :— 

April, 1875. April, 1874. 

147,675 112,606 


Midland ox. 's 4 
Great Northern oT ae 92,941 58,363 
London and North-Western 79,337 65,469 

real PES ies) es we 43,312 38,881 
Great Eastern .. .. .. .«. 47,572 52,847 
London and South Eastern .. 485 3896 
ee) ear ae 2,629 1,000 





From South Wales the London and South-Western carried last 
month 1898 tons for London alone. From the Aberdare district 
14,000 tons went last month, andat the Dare, on a recent 
visit, I found that more than usual animation existed, though 
several important pits in that locality are closed. The Great 
Western Railway takes from there now actually more than at 
ordinary times. 

There is a steady increase daily in the number of men returning 
to work, and in a short time the ironworks collieries may be 
expected to be in full drive. The force of example strongly 
affects the collier population, so that in a pit, if half a dozen 
resolute men lead the way either to work or strike, the 
rest follow. There is also another consideration. In each pit 
there are favourite places where more money can be earned than 
in other parts. The old hands naturally wish to get back places 
proved to be good, and so there is a steady return to work going 
on in all but the strike districts. These continue firm, but Mr. 
Casey, from the National Association of Miners, is making a strong 
effort to bring about peace, and it is rumoured that, in conjunction 
with Sir George Elhot, something may be accomplished in the 
course of a few days. At Rhymney there has been a marked 
return of men, and an important movement in the ironworks there 
is setting in. 

Building is increasing in most of the valleys, and if the labour 
question could be definitely settled there would be a great increase, 
as the colliers in most parts of the district are poorly lodged. 
Sheds and navvy settlements are sti'l to be seen in some Yocalities, 

Iron mining continues pretty active, and when coal is brought 
low enough to meet the requirements of ironmakers, we may 
expect to see a greater bulk of Welsh mine used than has been 
latterly the case. 

The house coal men are as a body firm in resisting the offers of 
the Association, yet even there a breach has been made, and the 
Derry and Darran men are going in. 

The Caerphilly district is in a lamentably stagnant condition, 
This is the finest gas coal locality in South Wales. 
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OILS. 
875. 
Tron (continued)— 7 
Catings—Large— £2024 2a ¢4 Pig in Yorkshire— Z4£eaa@ 4:44, 
Birmingham ........| 910 0..1810 © NOL ..ccceeseeee| 310 0..0 0 0 
Cleveland ..... 710 0..8 0 0 No.2 376.0606 
ncashire 700.900 No.3 .... 336..000 
Staffordshire 910 0..18 10 0 Pipes in Glasgow. 6 00..7 6 06 
Scotland .. 709.900 Plates in Glasgow 915 0..10 0 0 
Wales .. 000.000 Yorkshire 0 0 ¥..1219 6 
Yorkshire... sooner] 7 00..9 0 0 Rails—Cleveland. 75 0..713 6 
Castings—Small — Glasgow 9 0 0.. 9189 0 
Birminga 1910 0..9410 © 8. Yorkshi 950.976 
Cleveland .. 10 0 0..15 0 © Do. 7 26..719 0 
Lancashire 910 0..12 10 0 SE inv tiedctan 6150.7 048 
Staffordshire -}1010 0..% 10 0 Rails—Old— 
-jaa 0 0..168 0 0 Cleveland ........| 4 5 0.. 0 0° 
-100090..600 Staffordshire. 000.0080 
-}10 0 0..17 0 0 Yorkshire 45 0..410 0 
is -“— Railway Cha 
-|88 0 0..8 0 Glasgo' 510 0.. 
8610 0..% 10 6 Refined metal ... ....| 4 0 0.. : . 4 
-|89 0 0..91 0 0 Do. in Waies ....| 7 0 0..8 5 0 
. : Ha! 00 
t 0..82 0 0 0..11 
00 0..0 0 0 13 ie ° 
Bheet... ...- ++ | 93 0 0..96 0 0 0.17 5 0 
Spanish Cake .....+06/ 0 0 0..0 0 0} 0..1210 0 
Coke— ” 0..14 0 0 
Cleveland .. 015 6..017 0 0.000 
Derbyshire 018 0..0 00 
Wales ...- 013 0. 016 6 3 0..92 5 0 
Shefficld ..... ++] 017 6..0 0 Oj] English, W.B : 0..23 10 0 
Coals, best, per ton— Ovher branis ... 215 0..3 00 
Birmingham ........] 015 0..019 0 Red or minium . 40 0..8%10 0 
Cleveland ....+++ 076.09 6 Sheet, milled 400. 000 
Derbyshire — Bhot, patent 210 0..0 0 0 
Best ordinary .... | 013 0..015 0 White, dry 23 00..0 00 
Converting ...... 012 0.060 Ground in oil ....|} 0 0 0..0 00 
Other sorts ......| 010 0.. 0 14 0|| Oils, per tun— 
0386050 I, Pale. weoee 36 0 O.. e 
0 8 6.. 010 6 Brown .. 30 0 @.. 0 
Yellow to 33.0 «0.2.3 0 
010 0.. 010 6 Linseed ...... 23 5 O.. 0 
012 6.01 06 Olive, Gallipoli . 0 0 06... 0 
014 6..017 6 Spanis 000. 0 
Palm ... 34l0 0.. 0 
100..106 Rangoon E ve (C. 
017 6..019 6 Price & Co.'s), p. gall 036.000 
Rapeseed, English pale | 32 0 0.. 0 080 
012 0..014 6 Brown seeee 1/30 0 0..0 0 0 
012 0..000 Foreign pa 33 00..0 00 
03 6.0 5 6 Brown 000.060 
060.000 Sperm, body 000..0 00 
000.000 Whale, Sout 5% 00..0e0080 
000.000 Brown ww @ 0..8%0 0 6 
EF. I. Fish --1 5 00. 0080 
910 0..0 0 0 Yellow .......... | 38 0 0..8410 0 
$8 5 v.. 9 O O|| Phosphor Bronze, 
815 0..910 0 Bearing Metal ito 0.. > 
815 0..11 123 6 No, VII..... ° 143 0 ag ; ° 
Wales, bars . 9 5 0.. 0 0 O|| Quicksilver, per bottle ..}/25 0 0..0 0 0 
Do., common 815 0.. 9 0 O|| Spetter, per ton— 
Yorkshire best........|10 0 0.12 0 0 Silesian ........66-..] 34 5 0..9415 @ 
Common ........]| 8 0 0..91l0 ¥ English, V.ands.....] 0 0 0..0 00 
Cleveland— — 
Angleand bulb ..| 8 5 0.. 810 0 Bessemer, rough ...... 810 0..9 0 0 
Boiler plates..... 910 0..1010 96 Do., manufactured....| 9 0 0..10 @ 0 
Cable iron... 1010 @..11 0 © Do., cast. Sheffield .... | 20 0 0..% 0 0 
Nuilrods ... 815 0..9 5 6 9 » seeeeees | 30 0 0..55 0 0 
Rivet iron 1015 0..11 0 0 7 0.22 0 0 
laies ......]/ 815 0.9 5 0 Sw 0.000 
Cleveland, common ..| 8 0 0.. 810 0}|/ Tallow ........... 2 0..2% 00 
Bett ccccccees 810 0..9 0 0 St. Petersburg, YC new 0.000 
Best best . 910 0..10 0 0 Old oo cccccccccece 0.000 
Puddied ... 536.550 
Hoops, UG ee 
Reese. nes ll 0 0..138 0 0 a 2 $ 
Cleveland ... 1110 0..1115 0 vl 0.000 
London ... 015 0..11 10 0 Refined, in blocks | 92 0 0.. 0 00 
Staffordshire, ll 0 0..1210 0 Straits, ine—cash ....|82 0 0..0 0 0 
es iL 0 0..13 0 0 For arrival ......|82 0 0..0 00 
Yo 11 0 0..12 0 ©}| Tinplates, per box, 135 
Nailvods 000.000 sheets— London— 
Glasgo' 910 0..0 006 BE, GOO, cscvesce es 150.180 
Swedish 17 0 0..1710 0 IX, ditto .. sc... | 0 0 0.000 
Yorkshire 11 0 0..19 0 0 IC, charcoal. ....... 113 0..118 0 
Pig in Clevelan IX. ditto ...... 0/0 00-00 0 
Not 3 2 6..3 3 O}| Tinplates, per box, 225 
No.2 300.000 sheets— Wal s— 
No.3 216 0..217 6 IC, coke ... ..... 17 6..110 0 
No.4 215 0..216 0 Bs BNO cece « 116 0..118 0 
| eo 212 6..314 0 IC. charcoal 115 0..116 06 
eae 212 0..0 0 O|| IX. ditto.... 220.000 
Pig in Wales—N 5 0 0..610 0|| Fellow , per -| 0 074..008 
oe 4 gy med oe oe -}29 0 0..31 0 0 
OS Seereeerrrrr 0..000 Bul te in Glasgow .. | 12 - 
NOB cecccceeeeee 33 0..0 00 _ So 
PRICES CURRENT OF TIMBER 
1875. | 1874. 1875.| 1874, 
Per Load. | 28. £ 8. Per Lond. 2 £ % £2 
oak ..eeeeeeeeeesKl 10 13 10/19 0 14 10|| Canada, Spruce,lst..10 0 12 138 01310 
Quebec, red pine .. 310 6 10) 310 6 lo Do, 2nd. 
Yellow pine.. 4 0 610) 4 0 610 
+ 810 410) 45 5 @ Bru 0 
-7 0 8 0; 8 O 9M O}] Archangel, yello 016 0/1410 1710 
-5 06 tl 510 8 0|| Petersburg do 1015 0/13 1015 ly 
eee 510 6 0! 710 8 O|/ Finland .......... 81013 101101014 
Ash ..... « $310 6 5| 7 O 8 O|| Memel and Dantsic ooo; 0000 
Dantsic& Memeloak 5 0 8 0/ 5 0 8 0|| Gothenburg, yel. 0000/0000 
Pir ecccecees B @ 5 10 | 330 610 White .. oO 01,0000 
Undersized .. 2 5 215) 215 8 5// Gefle, yellow .. 0001/0000 
Riga ....sseeeseeee 310 4 5) 4 0 4 5/| Christiania, best .... 014 0/13 01410 
Swedish + 9.5 915) 210 3 5|| Other Norway .... ©1110) 11 lo 13 le 
Wainscot, Riga .... 415 6 ©| 415 6 15)| Battens.allsorts.. .5 0 810) 9 10 1010 
Masts, Qube. rd.pine 4 0 6 0} 410 6 0|| Firng bds,sq.oflin.s do ad.| ad. ad. 
Yellowpine.. 4 0 610' 6 0 610 1st yellow.. +14 617 6/14 615 6 
Memel &Dnt.0 0 0 0/0000 Ist white ., -13 614 6/13 614 6 
Oregon ...... 9 012 0) 9 012 0 Snd quality .. -12 615 0/12 613 0 
Lathwood, Dantafm.6 0 7 0) 8 0 9 O|/ Staves,pr.stndrd.M. 4 6 £5.) £m 25. 
St. Petersburg 8 0 9 0/10 O1L 0 Que seeeee75 080 0195 O 1000 
Deals, per C. 12ft, by 3f, 9in. 021 0/3 026 o 
Quebec, Pine, Ist .. 024 0/92 07 0 20 0 250 » | 280 0 300 0 
2nd ....+++618 015 0 15 01710 0 200 0} 250 0 200 
Brdeese coeee 9 01010121014 0 











SouTH KENSINGTON MusEuM.—Visitors during the week ending 
May 15th:—On Monday, Tuesday, and Saturday, free, from 
10 a.m, to 10 p.m., Museum, 7381; mercantile marine and other 
collections, 1043. On Wednesday, Thursday, and Friday, admis- 
sion 6d., from 10 a.m. to 6 p.m., Museum, 2056; mercantile 
marine and other collections, 103. Total, 10,583. Average of 
corresponding week in former years, 12,878. Total from the 
$08, “Total number sinee the opening of the Museum, free daily 

num! ce the o of the Museum 
(12th May, 1858), 3,171,662, ? : J 
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‘THE OBERON SUBMARINE MINE EXPERI- | 
MENTS. 


Tue experiment of Thursday in last week terminated | 


| 


direct local injury has been caused, than to know what | 
dislocation of her structure has taken place. 
this may be, the series of experiments has given most im- 
portant results, and will probably have the effect of shaping 


| 


However 


in the Oberon’s back being broken, if not in the infliction | our entire system of sub-mine defence—modifying it, in- 
of other injuries of a more significant character. It is | deed, to an extent that was hardly contemplated by anyone 
clear that the vessel is now no longer in a state to repre- | previously. 


sent ony on service, and so the programme of experi- 
ments on 


attack which has been carried on, and the lessons to be | 


The fact is that it is clear that the system of defence by 


rer comes to an end. Although we are not yet | heavy ground charges is not so effective as had been hoped; 
in a position to speak as to the exact character of the | for the distance at which an effective blow may be struck | 
injuries now sustained, the general results of the submarine | on a ship proves to be much less than had been expected. | 
This not only necessitates the employment o 


a larger 


learned from it, are sufficiently clear to make it desirable to number of charges, but there arises the awkward difficulty 


review the whole briefly. 


Such a review is especially | that, owing to their close propinquity, the firing of one 


necessary as the tria's have been spread over a time com- | charge may probably explode those adjacent to it, and a 


mencing in August last, and are only now terminating, so | gap or breach of indefinite extent may be opened in the 
that it has been difficult for any one to keep the matter | line of obstructions by the firing of the first charge. 


In 


clearly in view. The object of the whole trial—as ex- | short, we cannot escape from the conclusion that it may be 


plained in Tuk Enciveer of Aug. 14, 1874—was to ascertain | 


the effect of submarine mines resting at the bottom of a 


preferable to employ another system of submarine mines, 
namely, comparatively small charges floated at a short 


channel or harbour, acting at various distances against a | distance below the surface of the water, and exploded by 
fair representative of an armour-clad vessel, the Oberon | the actual contact of the vessel. The effect will then be 


having been for this end fitted with sides and bottom cor- 


localised, and a comparatively small charge—say,from 301b. 


responding to those of the Hercules. It is right, however, |to 501b. of gun-cotton—will be quite sufficient, judging 


to call attention to the fact that even with the pains which | 


from the Swedish experiments, to blow in the bottom of 
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were taken to make her a fair representative, she was not | 


nor could be so in all respects, unless she had been covered 
with armour, and, in fact, made into the actual type of 
ship for which she did duty. The attack made upon her, 


it is to be borne in mind, had not the local character of | 


that of a torpedo proper or contact charge, but consisted 
in the upheaval of a mass of water by the explosion 


of a charge of gun-cotton equivalent to 2000lb. of | 
powder. The whole structure of the ship would feel the | 


strain thus brought to bear on it, and it might materially 











any vessel, and will have comparatively no influence on the 
adjacent charges in the line of obstructions. 

This aspect of matters is, however, not altogether a 
pleasant one. The adoption of a system of defence consist- 
ing of contact, or floating charges, entails much complica- 
tion and difficulty. The tides and currents involve troubles 


| with the network of floating charges that becomes neces- 


sary. Firing from the shore at the will of an operator, 
which is a principle that has been, up to this time, tena- 
ciously held, will probably have to be abandoned, the 


affect the question whether the vessel’s bottom was held | contact of the vessel itself being the firing agency. With 
against the stroke of the mine with the inertia of heavy | an electric circuit the action may be stopped at will, and 


armour or was unencumbered, and thus much more free to | the channel opened to friendly vessels at any time; but the 


move. 

On the whole, however, the entire investigation has been 
one of the most thorough and costly that has been made, 
and it has been well brought through to a conclusion. The 
total number of experiments was seven. In every case the 
charge was the heavy one of 5001b. of compressed cotton, 
exploded at a depth of 48ft. below the surface of the water, 
and in every case but one the charge rested on the ground. 
The investigation consisted in testing the power of the 
charge when brought nearer to the vessel horizontally, 
until it was fired vertically underneath her starboard side. 
The actual position in each case will be seen in the accom- 
panying figure. 

0. 1 is the position on Aug. 6, the charge, 500 lb. of 
compressed cotton, being placed at 100ft. horizontally from 
the starboard side on the ground, at 48ft. depth of water. 
The effect, judging from the apparent leaking, was at first 
thought to G serious, but proved to be due to dislodgment 
of tubes imperfectly fixed. 

No. 2, Aug. 21.—Charge fixed at 80ft. horizontally from 
starboard side, depth, &c., as before ; effect slight. 

No. 3, Sept. 5.— Charge at 60ft. horizontally from 
starboard side, depth, &c., as before ; effect again incon- 
siderable. 

No. 4, Sept. 26.—Charge at 48ft. from starboard side ; 
effect considerable ; condenser broken, and other severe 
injuries ; such that the vessel could hardly have proceeded 
on her course, her engines, &c., being probably too much 
injured. 

No. 5, Nov. 12.—The starboard side of the vessel having 
greatly suffered, it was decided to attack the port side at 
30ft. distance, but the vessel lying as before, the charge 
could not be placed on the ground without altering all the 
conditions, the depth at the spot in question being 72ft. 
The charge was therefore suspended at 48ft., the actual 
distance from ship’s bottom being about 52ft. The effect 
was much less than on the last occasion, showing inci- 
dentally the great disadvantage at which a suspended or 
floating charge acts as compared with a ground one. 

No. 6, Nov. 28.—The charge was at 30ft. horizontally 
from the starboard side, at a selected part. The effect was 
an increased one, water-casks and ship’s thwart plates now 
suffering, and great leakage and injury caused. 

No. 7, May 20.—The same charge—500 lb. of compressed 
cotton—was placed vertically under the starboard side of 
the vessel, at the same depth—48ft.—resting on the ground. 
The effect is not yet fully ascertained and reported. The 
vessel’s back is certainly broken, and she is a complete 
wreck, but for the reason noticed above, namely, the 
difference in weight and structure between the Oberon and 
a real armour-clad, it is still more important to ascertain 
how far her actual bottom plates have suffered, and what 





difficulties now before those who have to bring the system 
into an eflicient and simple working condition are formi- 
dable enough. ‘ 

It is well, at all events, that we have come to face the 
question before working further in the direction in which 
we were before inclined to act, and we believe that definite 
ideas are shaped, and that the matter is in good hands. 
Mr. Abel, whose recent researches into the exact commu- 
nication of the detonating action or wave of explosion 
have attracted so much attention from the chemists of 
foreign countries, is pushing investigations as to exact 
application of his cotton, with a view to the required effect, 
and we may expect to see the results in the application 
and distribution of such charges as may be adopted. 





TOOLS.* 
By Dr. ANDERSON, C.E., F.R.S.E., late Superintendent of 
Machinery to the War Department. 

THE honour of having been called upon to reada paper on ‘‘ Tools” 
pefore this society, on the present occasion, I greatly value. It 
was, however, with considerable diffidence that I accepted your 
invitation, because at first sight the word ‘‘ tools” did not seem to 
afford an inviting ‘‘ text,” and likewise the tool subject in Man- 
chester, of all places, must now be pretty well worn out. Besides, 
the greater number of the members of this society are already 
acquainted with all that can be said, either descriptive or explana- 
tory, of the whole class of tools or machines that are to be dis- 
played at your exhibition. Add to this the fact that the engineer, 
as a rule, does not feel quite at home upon the platform; he prefers 
thinking or working, and would rather be engaged in designing, 
making, or using tools, than in speaking about them. In this 
work-a-day world it is ionally y to have our minds 
directed from the working tools to the intellectual dignity of the 
ideas upon which they are severally founded, because we are so apt 
in our every-day life to associate tools with drudgery only, or with 
a sort of unthinking practical work, rather than with the intellec- 
tual work by which p came. We shall find that tools, when 
properly considered, are capable of leading our minds into the 
regions of philosophy, and that the poet who could find sermons in 
stones will by and by discover that the dry subject of tools, even, 
will yield him an abundant harvest of real poetry. 

Carlyle bas defined man as a tool-using animal. On reflection 
there is more truth in the aphorism than may appear to lie upon 
the surface, for without tools man, restricted to the teeth and nails 
only, would be a very helpless creature indeed; but with tools, in 
combination with the intellectual force of the human mind, man 
has been enabled to carry out the world’s work for thousands of 
years, and has done everything which we see — earth, including 
all things which afford evidence of material advancement or civili- 
sation. Tools, therefore, have been a very tangible element in the 

t history of mankind. For in all ages there has scarcely been a 
tter index of the state of civilisation in any nation or period than 
the condition of its tools; the one being the complement of the 
other; a low state of civilisation always indicating bad tools, while 





tools are a reflex of a high civilisation, It has been said that 


* Read before the Manchester Society for the Promotion of Scientific 
Industry. 











necessity is the mother of invention. With equal truth it may be 
said that progress breeds new necessities. Thus, by the action and 
reaction of one idea upon another, tools have emerged from an 
invisible point in the mist of a remote antiquity, from which, 
by a series of imperceptible increments, they have grown and 


| spread outwards to the commanding position which they now 


occupy. 
The word ‘ tool” may be said, when taken in its broadest sense, 
to include every mechanical device that man has conceived and 


| embodied in a material form in order to aid his own efforts in the 


accomplishment of his own purposes, more especially where the 
application of force is implied. ey range from the first smooth 
stone used by the savage up to the self-acting mule or the Walter 


} a machine, including even the locomotive engine, or any other 


iigher development; for through them all, from the smooth stone 
upwards, one idea passes into another so gradually and impercep- 
tibly that it is now impossible to draw a distinct line at any definite 
point, the conventional classification or nomenclature which 
is now employed being merely a matter of convenience to enable 
us to distinguish one sort of tool or device from another. The 
great point to realise clearly at the outset is this, that all 
mechanism of whatever nature, or by whatever name it may be 
known amongst men, is, in each individual case, the result of the 
material embodiment of an idea, that the original idea was first 
conceived in the human mind, and then, by the means available at 
the particular period of the world’s history, man has been enabled 
to reduce the mental idea into a material, tangible form. Accord- 
ing to Carlyle, the first tool used by the pre-historic man was a 
smooth stone, selected for a practical pu , to be employed 
against his foe, or to aid him in killing wild animals for his daily 
sustenance. In course of time the idea would gradually dawn 
upon the mind of some other man of an ingenious turn, that if a 
long leather thong was attached to the stone, with the other end 
of the thong having a loop to pass over the right wrist, he could 
thereby save the trouble of having to look for and find the stone 
after each effort, and he could sit quietly under the shade of a 
tree in waiting for the prey, and hurl the stone without having to 
change position for its recovery; the assumed thong would thus be 
the first decided contrivance for the saving of labour. 

Coming down to the tenth century of our era, we find that 
clocks were being made in Germany, and two centuries later in 
England, when a new class of tools begins, constructed with much 
greater neatness and refinement. Some of those new tools con- 
tained the rudimentary elements of our own self-acting tools, 
notably the lathe and the machine for cutting the teeth of wheels. 
In time those new tools became old, and are rapidly passing out of 
the sight of this generation, but, all the same, they were the tools 
by which our great-grandfathers were enabled to give a material 
embodiment to the ideas of Kay and Arkwright and Watt. They 
are now almost entirely replaced by the automatic tool creations 
of Maudslay, Roberts, Sir J. Whitworth, James Nasmyth, and 
many other great men, both of the past and present generation. 
Although, in a short paper, it would be impossible to go into the 
details of the various classes of tools that are to be displayed at 
your exhibition, still there are a few points of a genera! nature 
that may be referred to, if only to iow the philosophy which 
underlies and pervades them all. In the automatic, or self-acting 
tools of this generation, the great distinguishing feature of the 
larger number is this, that when once the tools are in working 
order they do not depend upon the attendant for the result. This 
condition is obvious in the tools of the textile manufactures, and 
almost equally so in the class of tools that are employed for the 
treatment of metal, wood, and stone. In the latter, when con- 
sidered in a general way, thereis a family likeness runving through 
them all, not so much in the outward appearance as in their prin- 
ciples of action, and still more in their adaptation to trace out the 
required form or pattern from a permanent copy embodied in the 
tool by a process of transfer. In the intelligent examination of 
such mechanism, the first thing to observe is the manner in which 
this leading feature has been developed, and it will be interesting 
to compare in each porate tool how the —- idea of copying 
the form has been embodied in the material structure, because this 
is the very point where a man shows his superiority for ingenuity, 
skill, craft, or taste. Although the ways in which the idea of 
copying is embodied are innumerable, still it will be found that in 
almost each case the means employed are —aaey simple. 

To select for an example the familiar tool called a lathe,—it is 
chiefly intended to impart to materials true circles, straight lines 
and flat surfaces, and all of those conditions must first exist in the 
tool. The bearing surface of the spindle neck must itself be abso- 
lutely round in the strictest sense, otherwise the article operated 
upon will not derive a true circle from the revolution of the spindle. 
The mathematically true circle here referred to is practically very 
difficult to attain. There are many tools in the world that are 
supposed to be round, but which are not soin reality, An examina- 
tion of the Whitworth gauges will best convey the idea of what is 
meant by mechanical truth and a true circle, each part fitting accu- 
rately into the other, yet perfectly free in every position. Then 
again the lathe has to afford absolutely straight lines of movement 
for the guidance of the cutting instruments, whereby the true circle 
derived from the spindle and dead-centre point is developed into a 
true cylinder, but not so unless the parent circle and straight lines 
are correct in themselves. If a perfectly flat surface is required 
from the lathe, the cutting instrument must passin a straight line 
transversely to the axis of the revolving spindle, and if the two are 
set absolutely at right angles to each other, a correctly flat surface 
is the result. If, however, any of the conditions of accuracy are 
wanting, then imperfection in the produce will follow, as a ma*ter 
of course. If the lathe is dete oo 9 afford screws, it must first 
have a perfect screw within itself to copy from, for if there is any 
imperfection in the screw copy, or in the divisions of the teeth of 
the wheels by which it receives collateral motion, the screw pro- 
duced will contain a transferred copy of each imperfection. It will 
thus be seen that the lathe is re. a tool to transfer its own 
character to other things; hence the paramount importance of 
having the lathe perfect in itself. But, unfortunately, the world, 
as a rule, does not sufficiently appreciate the difference between 
perfect tools and tools nearly perfect; but in the government of 
this portion of the world it is so arranged that those who do not 
are invariably punished, because the want of truth and accuracy 
entails greater cost in their production, both at the present time 
and hereafter. 

The great lesson to be drawn from the consideration of this 
principle of transferring from a copy, where the tools merely 
repeat themselves, and thus become the parent of other tools of 
the same nature, is this—that the progeny of the said tools have 
the good or the bad qualities of the parent tool from which it was 
derived ; that if the original tool has not truth inherent in its own 
structure, whether of true circles, straight lines, or the many other 
tool virtues, then the tool cannot impart those virtues to other 
tools, nor is it possible for any real goodness to come out of a bad 
automatic tool. Hence the importance of having the highest 
excellence in the innate qualities of the breed; and where it does 
not exist in the stock naturally, then the virtues can only be 
acquired by reverting to the more primitive class of hand tools. 
By means of hand labour, combined with extreme care, skill, and 
patience, the sought-for conditions of truth are ultimately reached 
and at a great expense ; and the desiderated virtues once acquired 
and embodied in the automatic tool will transfer themselves to 
other tools ad infinitum. 

Another highly important point is that every tool should not 
only be sufficiently well made, but that the means of adjustment 
and compensation for wear shall be such that the general soundness 





of the fitting can be maintained, and that the articles uced by 
the machine during its lifetime shall be perfect, and require no 
filing afterwards. This is the true lit to be hed with 


tools, and this high standard is not within sight unless the tool 
have a combination of all the virtues, and w are by no means 
to be found in every tool, even in many of those with a grand exterior 
Lancashire maintains a very high standard, and to Manchester 
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more especially belongs the honour of hav ng set a good example to 
the whole world, and which is fully acknowledged by the tool- 
makers of all nations. In the previous remarks upon the tool 
subject, the part that man plays has been the most prominent, but 
when we come to consider the materials with which the tools are 
made, or the proportions on which they have to be constructed, or 
the force by which they are to be moved, then we find ourselves at 
every step treading close upon the hidden secrets of nature, man’s 
part becoming entirely subordinate, his province being to observe 
and apply the natural laws so far as his knowledge extends. The 
materials for tools chiefly consist of cast iron, wrought iron and 
steel. So far as the tool-maker is concerned in fashioning them 
into form, the principle of copying by transfer is again the leading 
feature. A pattern is first made for the founder, which he embeds 
in sand or other refractory material. When the pattern isremoved, 
the mould or empty space is filled up with liquid metal, which 
runs into it by gravity. Beyond this, it is almost entirely natural 
law which the founder has to study and obey in order to obtain 
good castings, and the founder's practice is chiefly derived from 
former experience of success or failure, which is just as true philo- 
sophy as that which is grounded upon the inductive theory of the 
thinker, and, as a rule, is equally reliable. It is precisely the same 
with the practical operations of the smithy. Man’s effort is wholly 
directed to obtain the required forms by copying from the perma- 
nently embodied idea in some tool, at first faintly perceptible in 
the swages of the smith, then in a remarkable degree by the higher 
development of Cort’s rolling mill, and, lastly, by the more modern 
stamping system, whereby the viscous lump of iron is compressed 
into the perfect copy of an iron mould, by the agency of a heavy 
blow under the Nasmyth hammer, which is the greatest smithy 
improvement of modern times ; but each of those and many other 
methols of copying are mere modifications of the one general 
principle. 

When we think of any sort of material beyond the working 
treatment of their mechanical properties, we seem to be in another 
world. Take, for example, a piece of common wrought iron :—it 
seems to us as of the earth earthy, but if we are closely questioned 
in regard to the reason for its various properties, we find that we 
scarcely knowanything. Tracing it from the ore through its various 
stages until it is in the hands of the smith is comparatively easy. 
We know the natural law that governs its elasticity, the limit of 
its elasticity, its ultimate strength; that it can be welded ; 
that it is ductile and can be drawn out into a fine wire; 
that it is malleable and can be spread out into a sheet or worked 
round from the sheet into a goblet, and may be gathered back again, 
if by so doing it served any useful purpose ; but when we think of 
the marvellous changes which have taken place amongst its mole- 
cules during the operation we are lost in wonderland. So many 
minds, the piece of cold iron seems to be a solid; under the pres- 
sure of the testing machine it is shown to bean unstable fluid. 
When the smith has the misfortune to leave a piece too long in the 
fire, it vanishes ; it has found evil companions, and gone off under 
an assumed name and anew character. When a piece of iron is 
broken and carefully examined under a microscope, we can see that 
it is composed of fine crystals ; but these panes: we are tol'!, are 
composed of innumerable molecules, which are not to be seen by 
the microscope, being smaller than the human mind can im- 
agine ; still, the smith feels himself under their influence. In 
homely words he speaks of the iron being ‘‘red-short” or 
**cold-short” without thinking that he is on the threshold of some 
of the impenetrable secrets of nature. The steel maker can take 
advantage of the molecular properties. With heat he can push 
them asunder and infuse amongst them the subtle vapour of car- 
bon, and the iron becomes steel, highly improved in most of its 
mechanical properties, and with an increase of strength and elas- 
ticity. It may be inferred that each iron molecule is a little world 
in itself, surrounded with a thin wrapping of infinite space, no 
single molecule being in actual contact with any other molecule. 
We have reached the limit of sub-division, so far as the engineer 
dare venture. The investigating philosopher, however, ventures 
mich further with his speculations ; he tries vainly to penetrate 
into the supposed ultimate atoms of matter of which the mole- 
cules are composed, but further we need not follow. Suffice to 
say that a piece of common wrought iron is altogether a mystery, 
and teaches man the lesson of humility. The correct forms to be 
given to materials in the construction of tools or machinery depend 
entirely upon natural principles. Natural form consists in giving 
to each part the exact proportion that will enable it to fulfil its 
assigned duty with the smallest expenditure of material, and in 
placing each portion of the materials under the most favourable 
conditions of position that the circumstances will admit of. Such 
natural form is not only the most economical, but, strange to say, it 
is always correct in every respect, and is invariably beautiful and 
lovely in its outlines. Why it should be so we can conceive, but it is 
a difficult question to answer satisfactorily. Our duty in construc 
tion, therefore, is simply to obey the natural law so far as we may 
know it; if we do obey the law, then we have the satisfaction of 
seeing beautiful outlines produced at the minimum of cost. Still 
there is no credit to be claimed for merely doing our duty, nor 
scarcely any reward except the approving whisper of ‘‘ well done” 
from the inward monitor. If, on the other hand, through want of 
knowledge, or from any other cause, we do not comply with the 
natural law, but introduce our own lines, our productions are ugly, 
and a pecuniary fine is remorselessly inflicted as well; a fine that 
cannot be evaded, and some of the British workshops are the col 
leges where the law is best taught, both by precept and example. 
Tn the application of force to the working of machines or tools, the 
true office of the maker is to use or apply the force in that condi- 
tion which best suits the immediate purpose; and he shows his 
ingenuity by its expenditure in actual or useful work, with the 
least loss by friction, or the introduction of complicated or un- 
necessary moving parts, Before this society it would be super- 
fluous to say that force cannot be increased by any mechanism that 
man can devise. When we have reached our highest excellence as 
constructors, the utmost we can do is to expend force in the best 
way. Up toa century ago it was a poy ular notion that by combi- 
nations of wheels, pinions, fly-wheels, and other devices of the 
engineer, force could really be increased, but that delusion has 
long since passed away from Lancashire. Even down to a com- 
paratively recent period the notion prevailed that it involved a 
waste of force to take motion from the periphery of the fly-wheel 
of a steam engine, yet in all the books written upon the subject, 
from the days of Ferguson downwards, the principle was clearly 
set forth that 1 lb, on the long arm of the lever was equal to the 
100 lb, on the proportionally shorter arm, or that the 1 lb., multi- 
plied by its motion, was equal to the 100 lb. multiplied by its lesser 
motion. It was the deductive mind of the late Sir William Fair- 
bairn, whose name and memory we all revere, that broke threugh 
the thraldom by which we were bound, and ever since the applica- 
tion of true principles, as depending on the circumstances of each 
case, has pot to | all over our own country and the world gene- 
rally. As regards force itself, we know nothing; all that we know of 
force is its etfect. We may know that all the force which we have 
to upply in our factories, or to work our locomotives, or to propel 
our steam vessels, comes to earth from the glorious sun, but we are 
not any nearer in our answer to the great question, What is force ? 
But this we do know, that here we are in a little world with force 
at our disposal, and that our simple duty is to turn it to the best 
possible advantage, so far as we know. The one man who has done 
most for the economy of fuel and force in our day is Dr, Joule, of 
Manchester, The effect due to the discovery of Dr. Joule’s equivalent 
of heat and work, both now and in the future, isincalculable. For 
one thing, it has removed our self-sufficiency, and made us dis- 
satisfied with the amount of work done by our steam engines with 
agiven quantity of fuel. This isa healthy condition to bein. The 
ten pounds of fuel per horse power per hour which pleased om 
fathers, is already muneeel in some engines to two pounds ; still we 
are dissatisfied, and thousands of earnest seekers, scattered over all 
civilised countries, are at this moment trying to lift the corner of 


the thin veil to discover one other of nature’s secrets so as to enable 
another pound to be saved, and it is more than probable that before 
1975 comes round the fuel required for steam engines will be 
reckoned by ounces. 

It is interesting to look back over the past history of discovery to 
observe the connection that subsists between the human instrument 
and the place where he lived. We cannot think of Pisa and 
Florence without also thinking of the pendulum and the barometer 
and the honoured names of Galileo and Torricelli. A visit cannot 
be paid to Glasgow College without the mind conjuring up the slim 
figure and the thoughtful countenance of young Watt. For the 
same reason Dr. Joule’s laboratory, where the experiments were 
conducted, will yet become classic ground, and Manchester in future 
ages will be proud of conducting strangers to the birthplace of the 
Equivalent. 

So far we have looked at the tool subject from the workshop or 
practical point of view; let us now endeavour to consider tools 
from another stand-point, as the exponents of the progressive 
development of the human mind in contrivance. 

If we consider the mind of man as a tool in the hands of the 
Almighty to work out ideas, then in that sense all tools may be 
said to have had their origin in the design of the universe. On the 
present occasion, however, we will look at tools as emanations 
from the mind of man. In our era tools may be divided into three 
grand stages of development; how many stages higher they may 
go, it is not for us of this generation to say, but we have every 
reason to believe from what we do know, that man’s work with 
tools is scarcely begun, that they are still the infant Hercules, just 
entering upon boyhood, and before him lies the great task of per- 
forming the whoie of man’s toil and drudgery by automatic tools 
not yet devised orevenimagined. The vast ramification of nature's 
open secrets will, as time unrolls, be gradually revealed to man, 
secret after secret, according to his mental capacity for their recep- 
tion. 

Reverting for a moment to the pre-historic man with the stone 
and string looped to his wrist, a condition which we may suppose 
to have existed before the invention of hammers, we can readily 
conceive the very disa:lvantageous circumstances under which men 
began to embody ideas. They had no tools ready-made to begin 
with, and hence progress would be extremely slow, even if men 
had been under culture or mental training. But when we think of 
men in an opposite condition, we can scarcely realise the difficulty 
of the situation : when even the hammer was unknown, and each 
individual tool was a vague idea, that had to be reduced into the 
material form by the means at hand, then, step by step, one tool 
would lead on to the next. Thus tools and civilisation have 
come jogging along together for thousands of years, alwaysa loving 
couple, and mutually helping each otber during their long and 
toilsome journey. 





(To be continued.) 


THE CHEMICAL SOCIETY. 
Thursday, 20th May, 1875. 
Professor ABEL, F.R.S., President, in the Chair. 


APTER the names of the visitors had been announced and the 
minutes of the preceding meeting read and contirmed, Messrs, W. 
A. Lyttle and Francis Jones were formally admitted Fellows of 
the Society. The names read for the first time were those of 
Messrs. L. Bernstein, G. W. Wigner, J. M. Cameron, G. Arch- 
bold, and R. W. E. MclIvor. . For the third time, Messrs. Pat- 
tinson Melmore, Gustav Bischof, Charles Gerard Cresswell, Thos. 
Wardle, Dugald Clerk, William Grant, George Johnstone, and 
Henry Child, who were balloted for and duly elected. 

The first communication, ** Notes on Milk in Health and Dis- 
ease,” was read by the author, Mr. A. H. Smee. From a series of 
carefully-conducted experiments he found that although milk 
taken from herds of cows exhibits great uniformity in composition, 
yet the milk from individual cows is liable to considerable varia- 
tion ; moreover, it is possible for good average milk to be watered 
to a limited extent without detection. He observed also from a 
comparison of the milk from cows fed on ordinary meadow grass 
and on grass from a sewage farm that, in the latter case, the milk 
went putrid after thirty-six hours, and the butter became rancid 
rapidly compared with that made from the milk of cows fed on 
ordinary meadow grass. These effects were more apparent in 
spring than in the latter part of the summer. On three or four 
occasions also he noticed that when the milk of cows fed on 
sewage grass was placed on a dializer the casein passed through the 
membrane, from which it would appear that the casein existed in 
these milks in a modified form. He then proceeded to notice the 
outbreaks of typhoid fever which had occurred at various places, 
owing to sewage water having been used to cleanse the dairy uten- 
sils, or to reduce the quality of rich milk to the lowest standard 
allowed by law, showing how important it was that there should 
be a supply of pure water to every dairy. Moreover, milk which 
had been exposed to sewer gas from an untrapped drain, although 
on analysis it appeared to be unaltered in composition, yet when 
distilled at a low temperature (160 deg. Fah.) it yielded a distillate 
which had a very offensive smell. It also caused intense headache, 
which was followed by diarrhwa, He also examined the milk of 
cows suffering from foot-and-mouth disease, and found milk fever, 
and thought that the methods employed by public analysts were 
not sufficiently delicate to detect the slight physiolegical changes 
which may take place in so complex a fluid as milk. 

The President ob-erved that there were so many interesting 
points connected with the subject that it coukl not fail to clicit a 
valuable discussion. 

Dr. Gilbert said the subject was one of very great importance. 
Mr. Smee had shown not only that there was great variation in 
the milk of different cows, but of the same cow at different times, 
and yet the evidence he had brought against the use of sewage 
grass was derived from observations on one or two cows. Now that 
the demand for milk from the country to supply London was so 
great, it created quite a milk famine in some parts. If we employ 
the water system for sewage it must be passed on the land where 
it produces succulent food fit for cows. If the cows were fed 
entirely on sewage grass the milk was but little inferior to that from 
unsewaged grass, and with a proper addition of oileake the milk was 
excellent, The analyses in the report of the Royal Sewage Com- 
mission made by Messrs, Way and Evans on the milk of cows fed fora 
long period on sewage grass and oilcake showed that the amounts of 
casein, butter, sugar, Xc., were very nearly the same as that of cows 
fed in the ordinary way, but, as might be expected, there was a slight 
deficiency in the butter and sugar. No doubt great mischief would 
arise when sewage water was used to adulterate milk or for cleaning 
the dairy vessels, 

Mr. W. Thorp asked whether the cows had been fed for some 
time previously on sewage grass, or were immediately transferred 
to it. This was a point of some importance, for the alteration of 
the diet from the drier to the more succulent one would cause the 
— to get out of condition, which would necessarily affect the 
milk, 

Dr. Thudicum said the lowness of the ash in the milk of those 
cows which had been fed on grains was a physiological question of 
some interest. The grains had been exhausted of their salts, and 
the food not containing the proper quantity, the cows would get 
out of condition. This might, perhaps, be obviated by adding the 
necessary salts to the food to make up for those removed from the 
grains. 

Dr. Thorne gave some instances in which children fed on milk 
from cows suffering from foot-and-mouth disease had suffered from 
salivation and sore mouths. When the use of the milk was dis- 
continued the symptoms disappeared. In these cases the children 
were ata farm, the milk came direct from the cow, and was used 





effect. 


Mr. Smee said there were a few points to which he must allude. 
Dr. Gilbert had stated that the cows were fed with sewage grass, 
but as he parenthetically observed, with something dry added, such 
as oilcake. It was this something dry which made all the differ- 
ence, for when nothing but sewage grass was used the cows pined 
away and died. He must insist that cows cannot be fed on sewage 
grass alone. 

Another point was that the cascin had become altered, and good 
cheese could not be made from the milk. He had invariably found 
that the butter from his own herds, which was ordinarily very 
good, became so rank and bad when sewage grass was used for the 
cows’ food that he would not let it come into the house. 

Dr. Gilbert wished to say a few words in reply to Mr. Smee’s 
remarks. All sewage grass was very succulent; every farmer knew 
that ordinary grass in some years was very succulent, and then it 
was found advisable to give some dry food along with it. Why 
then not give it with the succulent sewage grass? When the fields 
were irrigated with sewage the amount of milk per acre increased 
to four or five times the amount. 

Mr. A. H. Smee in reply said that he looked upon sewage grass 
as the only way of getting rid of the sewage, but he found that the 
dairymen round about him never used it if they could help it, for 
it made the butter rank. The grass, he learned, was sent up to 
London to be sold as green meat. 

The President, n thanking the author, said he did not think 
that the opinions of Dr, Gilbert and Mr. Smee differed so greatly 
as might at first sight appear. 

Mr. W. H. Deering then read a paper ‘‘ On some Points in the 
Examination of Waters by the Ammonia Method.” He found 
that the intensity of colour produced by the Nessler solution goes 
on increasing, and did not come to a stop in ten minutes, the 
increase being perhaps more readily perceived with the paler than 
with the darker tints; in order to obviate this difticulty the 
author, after adding the Nessler to the distillate and allowing it 
to stand ten minutes, prepares a caramel solution of the same 
tint, and compares this with the trial solution of ammonium 
chloride, which is also allowed to stand ten minutes. He also finds 
it is necessary to make a correction for the trace of ammonia 
remaining, even in the purest attainable distilled water, and for the 
alkaline permanganate solution, which should be boiled for a long 
time, as commercial stick potash gives much ammonia when 
distilled with water. An important fact also is that peaty waters 
give much ammonia by distillation with sodium carbonate, and 
much also on the subsequent distillation with permanganate solu- 
tion, which, unless caution be used, might be regarded as evidence 
of sewage contamination. 

The President drew especial attention to the fact that peaty 
matters existing in potable waters interferes considerably with the 
indications given by this test. This was a point of very great 
importance, 

Mr. W. Thorp said he had not experienced the difficulties in the 
use of the Nessler test mentioned by Mr. Deering. He found that 
when he began he could only obtain results accurate within 5 per 
cent. or 6 per cent., but that after a few months he could trust 
them to within 2 per cent. or 2) per cent., and he had never found 
anyone who could judge nearer than that. It was, therefore, 
not of much practical use to endeavour to eliminate these 
very small sources of error. If the nitrogen in peat waters were 
estimated by the combustion process it would be found that 
the carbon was large in proportion to the nitrogen as compared with 
sewage contamination. 

Mr. Hartley said that in employing the Nessler test in places 
where other work was being done, it was necessary to keep the 
cylinders closed during the distillation, although there might be no 
odour of ammonia in the room, otherwise erroneous results would 
be obtained. 

Dr. Russell could confirm Mr. Deering’s observations on peaty 
water, for he had collected some on Dartmoor which contained 
some ammonia as salts, and a considerable amount of albumenoid 
ammonia, 

Mr. Deering, in reply, said he quite agreed with Mr. Thorp that 
the Nessler test was comparatively inaccurate from there being 
only about fifteen colour factors which the eye could distinguish. 
He appeared to have somewhat misunderstood the object of the 
caramel solution, which was not to get «a caramel standard, but to 
serve as a comparatively unalterable point of comparison for the 
solution to be examined and the Nessler. 

The President in thanking the author, said he agreed with 
Mr. Thorp that the combustion method, in some cases, possessed 
considerable advantages over the Nessler test. 

The last paper was, **On some Nova Scotian Triassic Trap 
Minerals,” by Professor H. Howe. He gives an account of central- 
lasite, stilbite, sphro stilbite, magnetite, and magnetic hematite. 
The first-mentioned mineral, although closely corresponding in 
constituents and apparent quantitative composition with okenite 
and gyrolite, is merely related to them, closely indeed, but 
the merging of one into either of the others as to species is 
inadmissible. 

After thanking the author, in the name of the Society, the 
President adjourned the meeting until Thursday, June 3rd, for 
which a large number of papers are announced :-—-(1) ‘*On the 
Agricultural Chemistry of the Tea Plantations of India,” by Dr. 
C. Brown. (2) ‘‘On the Effect of Pressure and Cold upon the 
Gaseous Products of the Distillation of Carbonaceous Shales,” by 
Mr. J. J. Coleman, (3) ‘*On the Structure and Composition of 
Pseudomorphic Crystals having the Form of Orthoclase,” by Mr. 
J. A. Phillips. (4) “On Nitrosyl Bromide and on Sulphur 
Bromide,” by Mr. N. M. P. Muir. (5) ** On the Action of Chlorine 
on Pyrogallol,” by Dr. J. Stenhouse and Mr. (. E. Groves. 
(6) ‘*On some New Derivatives of Alizarin,” by Mr. W. H. Perkin. 
(7) ** On some Metallic Derivatives of Coumarin,” by Mr. William- 
son, and several other communications, 


Ay Italian military paper states that a manufactory in Austria 
has received « commission to make 250,000 rifles for the Prussian 
army, of which number 180,000 have already been delivered, and a 
further order has been given for 75,000 more. It is also stated 
that a Vienna firm has received an order for thirty castings to be 
delivered in June for the same Government. 


TuE district of Carrara, which supplies the celebrated marble of 
that name, comprises five valleys, in which there are 425 quarries 
that are actually worked. ‘The pure white marble used for 
sculpture is obtained only at fifteen of these quarries. Amongst 
the most celebrated of these are the Polvaccio, said to have pro- 
duced the marble for Trajan’s column, and that of Rondone, which 
supplied the columns for the New Opera House at Paris. Durin; 
the ten years 1863-72, the quarries of Carrara yeodueel 
891,891, tons of marble, of which 16,784 were for statuary. The 
value of the production of marble in 1872 was 8,700,000f., and the 
amount {4,211 tons. The quarries and saw mills give employment 
to abovt 5000 workmen, whose wages average from 1'80f. to6f. per 
day. The aggregate wages for « year is about 4,160,000f., and the 
number of mills 50. 


THE INSTITUTION OF CIVIL ENGINEERS,--On Tuesday evening 
last the President of the Institution of Civil Engineers, Mr. Harri- 
son, and Mrs. Harrison, received their guests in the galleries of the 
newly-arranged Indian Museum at South Kensington. The eon- 
versazione was, as usual, very well attended. A more desirable 
place for the purpose could — have been chosen than that 
which Lord Salisbury placed at Mr. Harrison’s disposal for the 
evening. The entrance hall, or gallery, which formed part of the 
French annexe when the usual annual exhibitions were held, was 





copiously and without dilution. After being allowed to cool or to engineering objects which former! 
stand for some time the milk did not appear to produce any injurious | gatherings were of course wanting, but their absence did not make 


charmingly decorated, and from it the visitors passed to the gal- 
leries of the museum, where the magnificent collections from old 
Leadenhall-street and Whitehall are now arranged, The groups of 
were so prominent at these 


the conversazione any the less a success. 
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RAILWAY MATTERS. 


N#ar Papakura, an ancient Kauri forest was buried at some 
remote period. Much of the timber has recently been dug up in 
perfectly sound condition, and it has been used for sleepers on the 
Auckland and Waikato Railway. 


THE construction of railroads in the United States shows no 
signs of improvement. The railroad Gazette has information of 
the laying m track on 208 miles since the Ist of January, against 
347 miles in the same time in 1874, and 598 miles in 1873. Thus 
far the States are falling behind the construction of 1874 at the rate 
of 40 per cent. 

A QUESTION has been asked if there is any truth in the report 
as to the construction of a railroad through Beloochistan, and from 
Tiflis to the Persian frontier, to which Mr. Bourke said that the 
Government have heard that a concession has been granted to a 
company to make a short line in the direction of Joulfa on the 
Yersian frontier. As to a railroad through Beloochistan, her 
Majesty's Government have no information. 

AccorDING to the Phare d’ Alexandrie, the construction of the 
railway from Alexandria to Rosetta is advancing rapidly. The 
earthworks as far as Aboukir are nearly completed, and the section 
of the line between Aboukir and Ramleh, cutting across a sandy 
tract, where the work is easy, promises also to be soon finished. 
The most difficult portion of the route is near the Khédive's palace 
at Ramleh, where gunpowder and the pickaxe are freely used to 
cut through the hard calcareous rock. 


Towarps the end of last year the Norwegian Government- 
nominated a commission, which was charged with the duty of 
settling a complete system of railway lines for the country. This 
commission has just finished its labours. It recommends the con- 
struction, to commence with, of eight lines, to be followed by | 
that of seven secondary lines, The first network would have an 
extent of 166°43 miles, and its first course would probably amount 
to 31,032,000 rix-dollars; while the second would consist of 
some 51°75 miles, at an estimated cost of 9,350,000 rix-dollars; | 
waking 218°18 miles and 40,382,000 rix-dollars for the whole | 
system. 

MEETINGS have been held in favour of the establishment of a 
new pier at the eastern side of the town, for the accommodation of 
the railway traffic passing to and from Ryde. It is proposed to 
work the pier in connection with an extension of the Ide of Wight 
Railway —-Ryde, Ventnor, and Newport-— London and Scuth- 
Western, and Brighton and South Coast Railways. This arrange- | 
ment would enable passengers and luggage coming from 
Ventnor to embark at the head of the pier at all times of tide 
without change of carriage. By this proposal the necessity for 
interference with the traffic of the esplanade by the po on 
the level of locomotives and railway carriages from the present 
station to the old pier will be obviated, and it is intended that the 
railway shall be carried by a bridge over the main road leadi 
from the esplanade along the shore to St. John’s, and thereb avoid 
any objectionable level crossing. It is also suggested that an 
aquarium and other attractions should be provided in connection 
with the pier. The probable cost of the works has been estimated 
by Mr. Hamilton Fulton, the engineer, at £100,000. Herapath 
says that the execution of the project would relieve the local 
authorities of a great dilemma by preventing the incumbrance 
of the streets with the locomotives and railway carriages, the 
existence of which would be a great nuisance. 


Tue half-yearly general meeting of the North Wales Narrow 
Gauge Railways Company was held this week. The report stated 
that the Moel Tryfan lines had not yet been completed. Since 
the last meeting the contractor had continued the works, but at a 
very slow rate. Much time had been occupied by the arbitration 
before Mr. Brunlees upon the contractor's claims, and the arbitra- 
tor, having examined and ascertained the quantity of work done, 
had at length made his award, by which he found that the amount 
payable to the contractor up to the 5th of December, 1874, including 
and allowing such compensation as he considered either party 
entitled to, was £43,056. The engineer's certificate to that date, 
after deducting retentions as provided by the contract, amounted 
to the net sum of £41,303, including the £1500 for rails not deli- 
vered. The arbitrator also awarded that £440 be paid to the con- 
tractor out of the retention moneys, and that the company should 
pay the costs of the Chancery proceedings and of the award. The 
directors had been led to expect a different result from the refer- 
ence, but they could now only come to the conclusion that the 
company’s engineer had not given the contractor credit for as 
much work as had been executed, and they had learnt to their 
great surprise that the requirements of the contract for periodical 
measurements being regularly taken by the engineer in the 
presence of the contractor had not been complied with. The works 
could now be completed in three or four months if vigorously pro- 
secuted, and, having paid the contractor the sums awarded to him, 
there could be no further excuse for delay. The accounts were 
closed and audited before the arbitrator's further award was 
received. The sum set down therein as required to complete the 
line would, it was feared, be iderably e ded. The sum of 
£6500 Consols lodged by the contractor in the names of trustees to 
cover the interest during construction was more than sufficient to 
meet the interest payable up to the 12th of November, 1874, 
when the lines ought, according to the contract, to have 
been completed; but it was insufficient to pay such interest 
in full up to the 3lst of December, 1874. The chairman 
said that the works were to have been completed in November last. 
He was acquainted with works of the kind, and he felt disap- 
pointed with the award of the arbitrator. It would take several 
months before the works could be completed. He thought the 
fault lay between the engineer and the contractor. 


Much is being said in New York about street railways. Among 
the schemes advocated, one of the most remarkable is that of Mr. 
Day. This gentleman, following Mr. Parsee’s example, uses com- 

ressed air to effect locomotion. Mr. Day says :—‘* My cars are 
ight, designed only for passengers, to seat from fifty to seventy- 
tive persons, and to be drawa by compressed air stowed under the 
floor and seats; one car to follow another at intervals of two, 
three, four, and at most five minutes, and arranged to stop every 
1000ft., or at the third or fourth block. This frequent stopping 
and frequent passing is one of the main points of success in sihing 
up all the passengers, which a train of cars at intervals of fifteen 
minutes could not meet. There are for the whole road only two 
skilled engi 8, whose i is to attend stationary engines 
placed at each end of the road, where each car takes in its full 
charge for the whole 'ength of the road. This charge of compressed 
air can be supplied always in less than half a minute to each car, 
being always ready stored in reserve, All the car driver has to do 
is to pull or push a handle, to open or close a valve, and to reverse 
the motion. The cars start from the state of rest with from 18 to 
25-horse power, and when maximum speed is attained it can be 
reduced to 1-horse won| if such would give it the necessary speed. 
By the use of the Dexelly patent brake, which I arrange to form 
part of this propelling engine on the front truck of each car, we use 
the momentum in stopping to pump new air into a reservoir 
attached to the bottom of each car; and thus, while running at 
twenty miles an hour, we can stop within 100ft., and save all the 
wer of that momentum. The cars are ventilated in summer by 
he exhausted air, which is cold ; and in winter the same air passes 
through a heated coil before entering the driving engine, and 
enters the car as heated air to serve the purpose of a stove. From 
careful estimates I am able to supply the 
passengers twelve miles, stopping every 100ft., at a cost not 
exceeding one-quarter of a cent foreach passenger. This, however, 
may be doubled, to provide against half-filled cars, and yet not 
reach half a cent. Add to this the car driver’s wages, say three 











wer to move fifty 


day for careful, first-rate men, and the extreme economy 





dollars a 
of running expenses will be evident to all,” 


NOTES AND MEMORANDA. 


TE experiments with the use of coke for making iron in the 
Lehigh Valley are being attended with the most favourable results. 
The Crane Iron Company, Catasauqua, made sixty-one tons of 
No, 1, 1x, and 2x, with No. 6 stack in oneday recently. This, says 
the Bethlehem Times, is no doubt the largest amount of iron ever 
made in the valley in the course of one ~*~ During the week the 
furnace made 360 tons of foundry iron. When the nature of coke 
is better understood the production will probably be larger. 

A RETURN of some interest has appeared in illustration of the 
consumption of gas in France. It seems from this return that in 
1873 every French department possessed gasworks with the excep- 
tion of the Lozére and the Hautes Pyrénées. The ate quan- 
tity of gas made in France in 1873 was 315,815,540 cubic metres; 
this production was obtained from 478 works, employing altogether 
7030 persons The distillation of the coal required for the produc- 
tion of this great quantity of gas yielded in the shape of auxiliary 
products 633,771 tons of coke, besides a large quantity of gas-tar, 
ammoniacal liquor and other residua, The selling value of the 
products of the French gasworks last year was £4,611,365, of which 
3,531,262 was derived from gasalone. The department of the 
Seine consumed half the gas made in France in 1873. 

THE wages offered and refused jin the Schulykill region—one of 
the most important coal producing centres in the States—are as 
follows :—Ratesof wages for 1875, adopted by the Executive Com- 
mittee of the Schuylkill Coal > : outside wages, first class, 
1°50 dols. per day ; second class, 1°35 dols. per day ; all other outside 
labour to be reduced 10 per cent., and outside labour to be 
specific—i.e., not upon a basis, and with no sliding scale. All 
inside work is to be on a basis system ; basis, 2 50dols. for coal at 
Port Carbon ; only white ash collieries to bedrawn. Inside labour 
and miners’ wages are to be reduced 10 per cent. from present 
prices ; contract work to be reduced 20 per cent. ; one per cent. on 
inside work to be paid for every three cents advance in the price of 
coal at Port Carbon above 2°50 dols., and one per cent. to be de- 
ducted from every decrease of three cents below 2°50 dols. ; no 
maximum and no minimum. 

Tue Frankfort Gazette announces, on the authority of Professor 
Gintl, that a certain number of English and Alsatian manufacturers 
have lately in printing fabrics been substituting for albumen cheaper 
materials, such as compounds of arsenic acid, glycerine, and 
alumina. They do not scruple to sell fabrics containing two or 
three grammes of arsenical acid per yard under the combined form. 
This is especially the case with printed calicoes and muslins present- 
ing white designs on a violet ground or calicoes with yellowish-brown 
oi brownish-red patterns, shades hitherto unsuspected, which the 
uninitiated buy without suspecting the danger incurred in wearing 
them. The arsenic is not in an indissoluble combination, for on 
the fabrics being placed in water for a few seconds they give off a 
considerable quantity of it. These productions are generally sold 
at alow price, and have evidently not been washed after being 
printed, as this would nave removed a portion of the colour. 


THE effect of the destruction of forests on climate and water 
supply was very ably and clearly illustrated by Councillor Wex at 
the late yearly meeting of the Geographical Society of Vienna, in 
a paper on the diminution of the water volumein rivers and 
springs. From the data adduced by Herr Wex, there was shown a 
fall in the level, since fifty years, of 17in. in the Elbe, 24°8in. in 
the Rhine, 17in. in the Oder, 26in. in the Vistula, and in the 
Danube, at Orsova, as much as 55in. Accompanying this fall in 
the level, which corresponds with the decrease in the volume of 
these rivers, there has been a constantly increasing diminution 
of the discharge from springs. The wayin which the destruction 
of timber acts in inducing these meteorological changes is plain 
enough. In the absence of wood there is less precipitation of 
moisture and free evaporation of what actually falls ; and the 
general aridity has been further increased in Central Europe by the 
drainage of sheets of water for agricultural - poses, and the in- 
creasing alteration of grazing into arable land. The effects noted 
in the foregoing have already been noticed in this country, and 
claim the earnest attention of many thoughtful writers. 

THE total annual consumption of spiegeleisen by the eight 
Bessemer establishments in the United States, when fully em- 
ployed, according to the American Manufacturer, will not exceed 
25,000 gross tons. It has never amounted to quite this quantity in 
any year. Most of the spiegeleisen used isimported. It isclassed 
as ordinary pig iron, and pays duty as such. Only one company 
makes spiegeleisen, the New Jersey Zinc Company, of Newark, 
New Jersey, which has three furnaces, each 20ft. by 7ft., with a 
combined annual capacity of 5000 ss tons; in 1872, they pro- 
duced 4072 gross tons ; in 1873, 3930 tons; in 1874, 4070 tons. The 
spiegeleisen made by this company is equal to the best that is im- 
ported, and is therefore readily sold. The following are two 
analyses of it :— 





Iron §3°250 &3°22 
Manganese .. 11586 11 67 
Phosphorus . . 0°196 0-19 
Silicon .. 0°367 099 
Carbon .. ee 4632 402 

100°031 10010 


Pig iron that is rich in manganese and almost free from phosphorus, 
silicon and sulphur, is made at several furnaces in the country, but 
notof a quality that will, under present conditions, justify its use 
as spiegeleisen. The country, however, possesses an abundance of 
the ores necessary to produce all the spiegeleisen it may require, 
and some decided steps may be taken at an early day to render the 
Bessemer establishments entirely free from all dependence upon 
foreigners for a material so necessary to their prosperity. 

THE report made to Lord Derby on the timber of Honduras by 
Mr. J. F. Debrot, Vice-Consul at Omoa and Puerto Cortés, con- 
firms statements as to the value of the woods which have hitherto 
been regarded with some suspicion. The Vice-Consul gives a long 
list of woods produced in the country, most of which are, as the 
shareholders of the Inter-Oceanic Railway will be glad to hear, 
admirably adapted for railway sleepers. The dye-wood fustic is 
described as nearly imperishable, as superior to oak, and a substi- 
tute for teak in shipbuilding, and especial. valuable for the knees 
of _. There is a tree from the bark of: which exudes the gum 
called dragon’s blood, and pitch-pine grows in great abundance. 
The majority of the forests are owned by the Government, though 
large tracts of land belong to private persons. The extent of tim- 
ber-producing lands is estimated at about 5000 square miles, includ- 
ing a tract on the Atlantic coast extending 50 miles towards the 
interior, and about 500 square miles on the Pacific coast. On the 
Atlantic coast, where the principal forests are, the rainy season 

from nine to ten months, while elsewhere it is only six months 
in duration. In this thinly-populated country, with a rich and 
virgin soil, the life of the planter isa struggle against the encroach- 
ing vegetation, cleared patches in the forest sending forth n- 
taneously a new growth of trees, and the quantity of timber which 


— be cut in a year, not only without permanent injury, but 
with benefit to the forests, which in many parts are impenetrable, 
would be from 20,000,000 to 30,000,000 superficial feet. e annual 


Ly =>: poy cut is from 7,000,000ft. to 8,000,000ft., of which 
but 1,000,000ft. are exported. In the last ten years 45,000,000 
superficial feet more or less have been shipped, at a value of about 
00,000 ; and of this quantity one-fifteenth went to the United 
States and the Continent, the rest to Great Britain. The woods 
exported comprised about 37,000,000ft. of mah: y, 5,000, 000ft. 
ar, 1,000,000ft. fustic, 1,000,000ft. Brazil 500,000ft. rose- 
wood, and 500,000ft. other woods. Exact statements cannot, 
however, be obtained, ‘‘as the continued revolutions and changes 
of Government prevent the compilation.” After this it is not 
surprising to learn from Mr. Debrot that the capital employed in 
small in com with the 
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MISCELLANEA. 


Ir has been decided to postpone the opening of the Exhibition of 
Scientific Apparatus at the South Kensington Museum until March, 
1876, 


EXPBRIMENTS in search of coal are being made in Rheinfelden, in 
Switzerland, where valuable carboniferous strata are supposed 
to exist. 

WE learn from official sources that the Minister 
intends shortly to carry out important works at 
for the improvement of the harbour. 

Lorp HoruaM hassent a donation of £52 10s. tothe Model Houses 
Association for improving the dwellings of the industrial poor, and 
the diffusion of sanitary knowledge. 

Messrs. Rutt Broruers, of Philadelphia, are very busy on « 
large order for iron testing machines fo. the Government. One of 
these machines is to be stationed at each ef the chief cities of the 
United States. 

A Revter’s telegram from Cagliari states that the steamer 
Chiltern has arrived at Porto Marinella, and commenced laying the 
new submarine cable to connect the island of Sardinia with the 
Italian continent. 

An American paper states that the Japanese are shipping bricks 
to California, and sell them cheaper than those made in that Statc, 
notwithstanding that there is an ad valorem duty of 20 per cent. 
on them. The Japanese brick is 8hin. long, 4}in. wide, and 24in. 
thick. 

THE foundation stone of the new fire arms factory at Terni was 
laid on the 2nd inst. by General Ricotti, the Minister of War. This 
establishment, which will be one of the most important in Italy, 
will derive its motive power from the rivers Nera and Velino, whici: 
furnish an abundant supply of water at all seasons. 

EXPERIMENTS with the new patent cotton gunpowder, a new 
explosive manufactured by a limited liability company, established 
at Faversham, in Kent, were made in the quarries of the River 
Tyne Commission, in iron rocks, near South Shields, on Saturday 
afternoon. The experiments, on the whole, were regarded as 
highly satisfactory. 

Ir has been finally settled by the Blackburn Waterworks Com 
pany and by the corporation as to the terms upon which the 
waterworks shall pass into the hands of the corporation. The 
conditions are that the company shall pay all costs of the passage 
of the bills before Parliament which seek to extend their works anil 
acquire additional capital. 

THE ponderous stern-post for the Euryalus, 16, 3932 tons, 5250 
horse-power, recently forged at Chatham dockyard, will shortly be 
placed in position. When the stern-post left the smithery it 
weighed no less than twenty tons, but the planing and otherwise 

reparing of the mass reduced the weight to about fourteen tons. 
he stern-post is pronounced to be a splendid piece of forging, and 
it has given great satisfaction to the officials. 

A MEETING of the Sub-Wealden Exploration Committee was hel: 
this week in London. It was reported that a depth of 1065ft. had been 
reached, cores and fossils being exhibited which were considered 
to belong unmistakeably to the Kimmeridge clay. It was said 
that financial difficulties imperilled the completion of the work, but 
it was resolved to continue it until a depth of 1500ft. had been 
reached, and the committee adjourned until a depth of 1400ft. 
should be reported. 

CarTatn TYLER in a letter to the Times, pointing out the cause 
of the accident in running into one of the piers of Calais harbour, 
observes—‘‘ The conclusion to be drawn from the occurrence is, 
simply, that until the harbour of Calais is improved long vessels of 
this description, so desirable for avoiding a pitching motion and 
thus contributing to the comfort of passengers, are not available for 
the Calais route. It is obvious that what could not be safely per 
formed in calm weather and broad daylight must not be attempted 
in a gale of wind on a dark night.” 

THE increasing popularity of coke in the manufacture of pig iron 
in the anthracite district is shown by the fact that the Andover 
Iron Company, at Phillipsburg, New Jersey, ninety miles north 
east of Philadelphia, have concluded a contract for a quantity of 
Connellsville coke, which they will mix with anthracite in one of 
their three stacks. The distance the coke will have to be trans- 
ported is about 385 miles, very little farther than the dis- 
tance from Pittsburg to Philadelpaia, which is 354 miles. The 
coke will go by way of Harrisburg and Allentown. 

AccorRDING to a recent report by a Berlin inspector of factories, 
there are 1906 manufactories in the Prussian capital, of these 777 
are worked by steam power, 28 by gas engines, 7 by air engines, and 
the mutive power of the remaining 1904 is supplied by hand labour. 
The total number of workpeople employed in these establishments 
is 64,500, of which 11,011 are women and girls. The most impor- 
taut industry is machine making, in which 14,737 persons and 14 
establishments are engaged. The inspector in his report calls the 
attention of the Minister of the Interior to the absence of efficient 
regulations for the prevention of accidents. 

We learn from the Globe that the German Admiralty have de 
termined to adopt for the future in constructing ironclads the prac 
tice prevailing in England and Russia of double armour. The Ger- 
man ironclads now in existence are protected by but one cuirass of 
armour. Infuture double armour separated by a layer of teak is 
to be adopted. This innovation will necessitate the employment 
of heavier guns. The German navy now employ guns up to 400- 
pounders only, that is 26 centimetre guns. For the new vessels 28 
and 304 centimetre guns are to be employed, that is, 500 or 600- 
pounders, and naval artillerists hope shortly to increase the calibre 
to 34 and 36 centimetres, that is, 1100 and 1200-pounders. 

A GERMAN paper gives the following particulars respecting the 
Mauser rifle, which has been adopted since 1871 in the Prussian 
army. Thecalibre of this gun is 11 millimetres, the length of barrel 
855 millimetres, the length of the grooved part 782 millimetres ; 
the total length of the gun 1°82, and weight 5'280 kilos. The bullet 
weighs 25 mes, and the charge of powder 5 grammes. The 
initial velocity is 430. In this respect it is inferior to the Werder 
rifle, the initial velocity of which is 432°70, and the Berdan gun, 
which has attained 442 metres. Its range is 1600 metres. The 
mechanism of the breech consists of nine parts, and an experienced 
marksman can fire 26 rounds per minute, though on the average 
twelve rounds may easily be fired by an ordinary soldier. 

Arr pressure for raising coal has been tried for some time in the 
Creusot mining district in France. An air-tight tube is fitted from 
top to bottom within the shaft of the mine; in this tube a piston 
works ; to this piston a cage is attached, in which the tubs of coal 
are — and the tube is further fitted with valves and doors for 


Public Works 
ivita Vecchia, 


ting the supply of air, and running the tubs in and out. 
being admitted beneath the piston, the latter ascends with the 
coal to the top, and at the same time more than 70,000 cubic feet 
of foul air is discharged from the mine, while a corresponding 
inrush of fresh air enters from the surface down into the ae. 
The same apparatus which raises and lowers the tubs will also 
raise and lower the miners. This invention was the subject many 
years ago of one English patent at least. 

A GERMAN paper states that the steelworks of Frederick Krupp, 
of Essen, are about to receive a very important addition in their 
machinery. The steam hammer in use at these at 
the present time is one capable of working a mass of steel 50 tons 
in weight, and erected at a cost of 2,800,000f. It is now in con- 
templation to build a new steam hammer capable of beating up a 
mass of steel of double the weight---viz., 100 tons, The new 
machine, it is estimated, will cost 5,000,000f., and will be the 
most powerful in the world, and it may be expected that the size 
and weight of the German artillery will be enormously increased, 
as the new steam will permit i 


be scientific 
——— by engin 











364 THE ENGINEER. 





May 28, 1875. 








EIGHT-HORSE POWER PORTABLE 


(For description see page 371.) 


ey 


| A 
iM 
235 


Ves 


hi, 


eo 


neil tk 


Sabesrraet fle 


INA 
UJ 














TRANSVERSE SOCTION 





——— mes 


THE LEEDS EXHIBITION. | with the exception of the new Prussian Mauser rifle. At one 

(Bren our Special Correspondent.) | side of the hall is an annexe containing exhibits of sanitary ap- 

Leeps, May 25th. | pliances, and at the other a similar annexe containing manufac- 

Tue exhibition opened in Leeds by the Duke of Edinburgh on | turing er: — as leather belting, steomn fittings, &e. At 
the 13th of May is by no means devoid of interest or unworthy | the back of the hall is the machinery annexe, and over it is 
of attention. “The Yorkshire Exhibition of Arts and Manufac- | floor containing much that is interesting, such as scientific dl 
tures,” to give it its proper title, has been called into being from | paratus, electrical clocks, models, and a large collection of articles 
very laudable motives. In Leeds a Mechanics’ Institute, of a | made in leisure moments by artwsane, The galleries of the old 
very superior kind, was established in 1823. This progressed | Cloth Hall contain a really magnificent loan collection of pictures, 
unfortunately very badly lighted ; artistic furniture, new and 


rapidly, and in 1865 a new building was erected to provide the or a Bhs. : ‘ : “see 
requisite accommodation, at a cost of £20,000. It was taken | old ; a little jewellery, and some very interesting antiquities, 
principally from Yorkshire. 


possession of in 1868, and contains a lecture hall which will hold 

1600 persons, and a library of 18,000 volumes. Only one half | |The machinery annexe is that with which I have principally to 
do. It is only too full, and although I find little that is quite 

new, it contains much that is worth inspection. 

Beginning at the northern end, we finda glazed 
partition, behind which is the motive-power, a very 
fine 50 horse power semi-portable of the colliery 
winding engine type, by Messrs. J. Fowler and 
Co., of Leeds. The cylinders are arranged below 
the smoke-box, they are 15in. diameter by 24in. 
stroke. The crank shaft is 7in. diameter, and the 
whole of the work is similar in strength and finish 
to that of a first-class locomotive. One side ot 
the boiler is lagged; the other is left uncovered to 
show the workmanship. The boiler is fed by a 
pump, and by one of the ingenious donkey pumps 
made by Messrs. Hathorn, Davis, Campbell, and 
Davey, Sun Foundry, Leeds. The power of the 
engine is given off by a 10in. belt to one ot 
Rodger’s wrought iron split drums, 54in. diameter. 
The boiler of this engine has also to supply steam 
for a large quantity of machinery in the hall, and 
it is unable to do this continuously, so that the 
steam engines, &c.,in the hall are only run for 
about ten minutes in every half hour. 

The machinery is disposed in a row against each 
side wall, and two rows, back to back, down the 
middle. Nothing would be gained by describing 
minutely all that is exhibited, and I shall there- 
fore only notice those things which appear to be 
most novel or interesting. 

Beginning at the north end I find the place 
of honour—very properly in this case—assigned 
been started with a view to the payment of this debt, and I hope | to Mr. Marsden, the worthy mayor of Leeds, who has left 
that the promoters will be successful. The Exhibition is held in | nothing undone to make the Exhibition a success, He ex- 
the old Cloth Hall, a hideous structure, not far from the Great | hibits a stone breaker, which comes as No. 1 in the cata- 
Northern Hotel and the New Exchange. A large court-yard has | logue. The machine is too well known to require des- 
been partially roofed over with wood and glass, and forms a fine | cription, and the fact that 950 such machines, of various 
hall, used principally for concerts, and containing a good organ | sizes, are at work, renders it unnecessary to say a word in 
by Messrs. Gray and Davison. The hall is 156ft. long by 98ft. | its praise. Close by are Moores pulley blocks, exhibited by 
wide, and 75ft. high. It contains few exhibits worthy of | Messrs. Head, Wrightson, and Co., and a curious machine by 
notice, if I except a stand of breech-loading rifles exhibited by | Mr. Ellison, of Wakefield, which cannot exactly be called a stone 
Messrs. Greenwood and Batley, so arranged that the visitor can | breaker. It is extremely like the old-fashioned coffee mills, with 
work the mechanism of each gun, and so learn its peculiarities | a truncated corrugated cone revolving, small end up, in a surround- 
ef construction. All the more important breech-loaders are here, | ing corrugated casing. It is intended for pulverising flints, &c. 


the entire cost has been defrayed, and a debt of £10,000 still 
hangs as a burthen on the institute. The Leeds Exhibition has 
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As I was not fortunate enough to see it at work, I can say no 
thing of its capabilities. A continuous railway crossing, invented 
by Mr. Price Williams, is ingenious, substantial, and, as might be 
expected from the inventor, shows a perfect acquaintance with 
the requirements of railway engineers. One of Robertshaw’s 
ingenious steam pumps is pushed away in a corner, though it 
deserves a better place. It has already been illustrated in Tur 
ENGINEER, * so it will suffice to say here that it is intended for use 
with hydraulic presses, and consists essentially of two ram pumps, 
a horizontal steam engine, with a cylinder of large diameter and 
short stroke, and a tank bed-plate. It is simple and handy, 





takes up little room, and is an improvement on the somewhat 
lumbering gear commonly used for hydraulic press pumping. It 
is manufactured by the inventor, Mr. T. Robertshaw, Thornton- 
road, Bradford. Mr. Wilson, of Cornhill, shows the well-known 
“ Selden ” pump, with a Saxby’s patent condenser. Mr. Rams- 
bottom, of Hunslet, has one of his three-cylinder water pressure 
engines at work. It is very nicely finished, works very quietly, 
and appears to be just the thing for use where small powers are 
required, and there is water to be had under pressure, 

The most attractive exhibit in small things at this side of the 





* Vol. xxxviii., page 903. 
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hall is a very well-finished model of Davey’s differential pumping 
engine, as manufactured by Messrs. Hathorn, Davis, Campbell, 
and Davey, Leeds. The differential engine has been already illus- 
trated and described in THE ENGINEER, * sothat [shall not re-describe 














it. It will be enough to say that, by its aid, all the cumbrous 
pitwork in the shape of pumps and spears necessary with the 
Cornish engine is entirely got rid of. I need hardly stop to 
explain that the Cornish engine must put a great weight of 
timber and iron in motion at each stroke, in order that it may 
be worked expansively. Mr. Davey dispenses with this dead 
weight, but he still works expansively, by using a compound 
engine. So successful have the differential engines been, that it 
is not too much to say that, since Watt superseded the old New- 
comen engine, no such change has been introduced in the system 
of draining mines as that introduced by the Leeds firm. The 








model exhibited is the exact reproduction, on the scale of lin. to 
the foot, of a differential engine now in course of construction at 
the Sun foundry for Westphalia. The high-pressure cylinder 
of the model is a fraction less than 3in. in diameter, the large 
cylinder being 5in. The stroke is 6in., and the two ram pumps 








are a little over lin. in diameter. The real engines will ra 
700 gallons per minute, under a head of 910ft. in one lift. 

water so pumped will be utilised in a very curious way to enn 
a water-power engine. A model is also shown of f Davey’s patent 


at gear, which dispenses with pumps, in the ordinary 
* VoL xxxvil, page 165. 








sense of the term. This I could not make intelligible without a 
drawing. 

While on the subject of pumps I may mention that Messrs. | 
Hayward Tyler and Co. are large exhibitors of their well-known 
and excellent “Universal” steam pumps. One of large size is 
shown in action whenever steam is available. They also show a 
neat sectional model of a coal mine, with two “ Universal’’ steam 
pumps at different levels ; the whole illustrating the system to 
be adopted in using these steam pumps in mines. 


stock as shown at A, and is then screwed by three cutting dies 
in B, which can be set in or out for various sizes of tubes by a 
key. The dies are caused to rotate by the handle C. The whole 
will stand on a workman's bench. This seems to be a cheap and 
| handy tool, and I find upon inquiry that those who have used it 
speak highly of its powers. 

The “Stuart” low water detector and safety valve I saw 
| here for the first time ; it is exhibited by the London and York- 
‘ shire Mechanical Company, Albion- place, Leeds. I thinktheaccom- 





Messrs. Tangye Brothers, of Birmingham, show “ Special ” 
steam pumps, with and without condensers, Tangye’s patent 
engines and boilers, and many other things, among which I 
noticed the Warsop rock-drill, already illustrated and described 
in THe Enarveer.* This is an interesting collection, all the 
exhibits being good, and some of them displaying much in- 
genuity. ° 
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As I am not : seaiealiaes to write a catalogue of exhibits, I 
must pass over much which is more or less worthy of notice ; 
otherwise, even this exhibition, small as it is by comparison, 
would require more space than the pages of THE ENGINEER could 
spare. I warn my readers, therefore, that I shall be intentionally 
discursive. 


PSC 7. 





Mr. Hesselwood, of Bishopagate-street, Leeds, has a large collec- 


tion ef miscellaneous exhibits in his ny as agent for various 
inventors and manufacturers. Qne of the most noteworthy of 
his exhibits is Heap’s patent tube cutting and acrewing machine, 


shown in the cut, Fig. 1. /Thetubeis secured in a species of head- 











Vol, xxxxix., page $3. 


panying cuts, Figs. 2, 3, and 4, will make its construction clear, 
The safety valve is a modified double beat or balanced valve, which 
can be kept down by a very light load, and this load is supplied 
by a little water tank on the valve. When the water runs short 
in the boiler, the tank empties, and the valve blows off. The 
arrangement is clever and ingenious, but I fear it will be found 
rather delicate in action, as so much depends on the precise ad- 
justment of the area of the two valve faces. The action of the 
detector is easily understood. Behind the indicator plate there 


| is a small box or cistern containing water from the boiler, as 
| shown in sketch. This works on the shaft or spindle moving 


While the water in the boiler is above the water- 


the pointer. 
but the 


level mark, the finger of the dial is kept at “safety ;” 
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moment the water falls below its true level, leaving the pipe con- 
nected to the detector exposed, then the water in the small box 

or cistern falls of its own gravity, when the steam rushes up and 
sounds the whistle inmunstiatoly. The weak point about this 
invention is the probability that the stop-cock or pivot on which 
the cistern rotates will set fast. 

Brickmaking machines are exhibited in considerable numbers, 
but I have not found much that is new. They all work on the 
dry or semi-dry system. Pollock's hand brick press, exhibited by 
the maker, whose works are at Longclose, Srstsun, Locke Leeds, is 
ingenious, and in several respects novel. It is illustrated in the 
annexed cut, Fig.5. The fly-wheel is moved alternately in one direc- 
tion and the other, by meansof the handles attached toit, about two- 
thirds of a revolution each way. The effect of the motion in ope 
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direction is to relieve the pressing crosshead, throw forward the 
mould containing the pressed brick some 10in., and deliver the 
brick from the mould; the return motion of the fly-wheel lets 
down the new brick to be pressed into the mould, takes the mould 
back under the pressing crosshead, and expends its impetus in 
the pressure given to the brick. The pressure is given direct 
through a crank pin having only lin. of eccentricity. The 
motions are all obtained from one short shaft working, in 
adjustable brasses. By a peculiar arrangement the compressive 
strain is confined to the rods and bearings, and is not brought to 
bear on any of the sliding portions of the machine. There is no 
liability to wear by friction of screw threads, or injury from 
fracture of toothed wheels. It is stated that the machine will 
turn out 850 to 400 bricks an hour. 





The Phosphor Bronze Company, of Cannon-street, London, 
exhibit what they term a new pattern tuyere for blast furnaces. 
As they also state that it has been in work for three years with- 
out any change, it is hardly new in the strict sense of the word. 
It is shown in the annexed cut, Fig 6. These tuyeres are cast in 
phosphor bronze, and fitted with a movable cover, which facilitates 
their cleansing, and enables them to be freed from scale, and all 
substances deposited in their interior, with very little trouble. 
They are so arranged that they can be turned to the extent of 
90 deg., 180deg., or 270deg., whereby a different surface is 
offered to the action of the molten metal, “thus allowing,” says 
the inventors, “the amount of wear and tear to be equally dis- 
tributed, and enabling them to be used for a much longer period 
than has hitherto been possible.” Each tuyere is to be fixed ina 
cast iron frame, through which water circulates, and is kept in 
its proper position by a hook attached to the frame. By means 
of this arrangement it is claimed that much smaller and lighter 
tuyeres than those now generally in use can be employed, and 
that they can be placed exactly in the position required, and be 
removed with the greatest ease and without displacement of 
brickwork. 
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Ihave already referred to Rodger’s patent split drums for belting. 
One is shown in the accompanying sketch, Fig. 7. They are 
exceedingly simple. The rim joints are made up with screws 
with heads like wood screws, these are secured from coming out 
by split pins. I cannot do better than use Mr. Rodger’s own 
words in describing them :—“ These drums are made entirely of 
wrought iron, both in rims, arms, and bossa, and, consequently, 
are evenly balanced. They can be made any odd size in diameter 
to a sixteenth of an inch, and any breadth on face ; they can be 
made very light, or strong enough to transmit any horse-power. 
They are most suitable for exportation, not being liable to frac- 
ture, like cast iron drums. As it is not needful to pack them in 
cases, the cost of transport is also reduced. In case of fire, they 
seldom damage, unless something falls on them, and even thez 
we can repair them at a small cost. A most valuable property 
is that the belts do not slip on these drums as on the cast iron 
ones, 80 that the belts not only last much longer, but the machines 
do more work. For spinning, weaving, and other purposes, this 
property is invaluable.” It is stated that some thousands are 
now in use, They are made at the Railway Foundry, Hunslet. 

Rather a curious device in boiler engineering is shown by 
Messrs. J. Wilson and Sons, York-street, Leeds. It will beseen from 
the accompanying cut, Figs. 9 and 10,that Mr. Wilson runs a set of 
tubes lengthways along the crown of the furnace. A, ordinary 
Cornish boiler; B, flue for ditto; CC, two upright pipes for 
connecting water-box D with lower water space; D, water-box 
for receiving ends of tubes marked FF; E, portable covers, to 
be removed for cleaning the tubes; F F, water-tubes extending 
longitudinally over the fire in a circle with the flue; G, wrought 
iron pocket for receiving the ends of the tubes marked FF, 
and for communicating with the upper water space of the boiler. 
The intention is to w cold water from the bottom of the 
boiler and to secure good circulation at the same time that the 
heating surface is augmented, and the furnace crown in some 

the action of the fire. The ob 


not made with a vertical pocket, as illustrated, the back being 
sloped off, and so melting away into the crown of the tube, and 
this is a better arrangement. I see no reason why the invention 
should not work very well, and I believe that it has been 
accepted by the inspectors of one boiler assurance company at all 
events, and that those who have used boilers so fitted speak well 
of it. 

The exhibits of the Kirkstall Forge Company and of the Farn- 
ley Iron Company, if small, are none the less deserving of atten- 
tion. I have never seen finer specimens than those turned out 
by these firms. The latter show some flanged boiler plates of 
remarkable excellence. One plate is the lower portion of the 
front of a boiler for the steamship Hibernian. It has three 
apertures for the furnace tubes 3ft. in diameter. These are 
flanged perfectly. The plate is also flanged, to avoid the use of 
angle iron. Its diameter is 13ft. 6in., and it is Jin. in thickness. 
It is a wonderfully excellent job. They also show circular plates 
hin. thick, and 8ft.6in. diameter. From special angle iron, 12in. 
by 34in., made for the purpose, with the short side and the edge 
of the long side suitably thickened to allow for facing and 
stretching, a wrought iron manhole mouthpiece has been made 
by bending and welding the angle iron, and afterwards flanging 
the deep side to the sweep of the boiler for which it is made. A 
large single throw crank shaft, finished bright, for S. 8. “‘ Maréchal 
Canrobert,” weighing 2 tons 1 cwt., with a collar forged on sweep 
of crank, is shown. A stand containing bars tied cold into double 
knots, and two chains of single knots, are worth examination ; 
the maximum force required to draw the latter close being given 
in the following table :— 
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The Kirkstall Company show fine crank axles, &c., and some 
forgings made by the Haswell press. These are not equal in 
finish to those made by Mr. Haswell himself at Vienna, but are 
very good. It is a remarkable feat to make a complicated 
wrought iron crosshead for a locomotive in siz seconds, and I am 
surprised that the Haswell press has not long since come into 
general use in England. 

Messrs. Thwaites and Carbutt, of Bradford, show several 
smiths’ blowers of excellent construction, and an extremely neat 
steam hammer, illustrated in the accompanying engraving, Fig. 12. 
It is a handy tool for small forgings and job work. It will be seen 
that it is worked by the foot of the smith acting on a treadle. 
The treadle opens the stop valve, and by it the force of the blow 
is controlled. The handle working in the notched quadrant is 
keyed upon an eccentric shaft which raises and lowers the slide 
valve on the port face. The position of this handle determines 
the length of the stroke. The slide valve is a plain piston packed 
with rings. The hammer-bar and main piston are one solid 
forging, with a flat on the hammer-bar to prevent rotation. The 
hammer-faces are of cast steel, and keyed into the hammer-head, 
so that they can be readily changed. One noteworthy feature is, 
that the whole tool is mounted on a cast iron box, which is filled 
with pine timber packed in. This forms an elastic cushion, and 
diminishes jar. I understand that a large number of these 
hammers are in use in Yorkshire, and that the price is extremely 
moderate. They are called 18 ewt. hammers, and will run at 
250 strokes a minute. 
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At the stand of Messrs. Taylor Brothers, Clarence Ironworks, 
will be found a cast steel winding drum for Fowler's ploughing 
engines, which is really a remarkable piece of work. Until 
almost the other day it was impossible to get a large casting in 
steel quite sound and clean. This one is a most complicated 
casting of large dimensions, as clean and sound as though it had 
been run from the best cast iron. Steel certainly progresses in 
the hands of such men as Messrs. Taylor. 

Not far from the exhibits of the Kirkstall Company I noticed 
a new planing machine made by Mr. Walkington, of Skinner- 
lane, Leeds. This tool is constructed to cut both ways, one tool 
taking a roughing and the other a finishing cut. Double-crt 
planing machines are not new, and those with a reversible tool 
are well known. In this machine, however, both tools are held in 
one box close together. The roughing tool is weighted in the 
ordinary way to allow it to clear the work during the back stroke; 
a spring takes the place of the weight for the finishing tool. At 
pleasure the plane can be worked with a single tool and quick 
return motion in the usual way. It appears to be likely to prove 
useful, especially in small shops. 

Gall’s patent air valve fuel economiser is shown by a large 
model. When the fire-door is opened a damper at the back of 
and below the grate is also opened, and admits air to the flue 
through a long horizontal slit. This is intended to supply air at 
the time of firing. By a mercurial arrangement the damper or 
air valve closes gradually as the fire burns up. 

As might be expected, there is a good display of underground 
hauling and aes engines. One shown by Measrs. Fowler is 
substantial and good. The Uskside Engine Company, of New- 
port, Monmouthshire, exhibit one of their neat hauling engines, 
illustrated in Tok EnarngeER* already. 

The exhibits of looms and cloth-cutting machines, though not 
pop include some very excellent and well-designed machines, 
with this statement of a fact I must rest content. 
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The fuel economisers are here in considerable force. Those 
of Messrs. Bell and Green and Son are too well known to require 
description. Messrs. Green have brought out a neat arrange- 
ment for introducing any incrustation fluid into boilers. It 
consists of a small cistern attached to the fuel economiser, and 
a little pump by which the fluid is slowly withdrawn from the 
cistern and pumped into the water in the economiser. This is 
likely to be useful where it is deemed advisable to use anti- 
incrustation fluids. A water heater is a fuel economiser, whether 
it is worked by waste steam or waste heat from the boiler flues. 
The Berryfnan heater, already illustrated in THe ENGINexr,* 
which seems to be growing in favour, will be found near the 
model of Gall’s air valve. 

The Hadfield Steel Foundry Company, Attercliffe, Sheffield, 
exhibit rather a novel type of tram-car wheel, illustrated in the 
annexed cuts, Fig.8. These wheels are of cast steel, and appear to be 
worth the attention of tramway companies and tram-car builders. 
It is well known that extreme lightness is eminently desirable 
in tram cars, and it is claimed for these steel wheels that they 
are only half the weight of the ordinary or “American” car 
wheel, and that as they are made of crucible steel they are 
practically indestructible. 

One of the most elegant little devices I have seen is exhibited 
by Messrs. Cole, Marchant, and Co., Prospect Foundry, Bowling, 
Bradford. It is known as the American “cramp” coupling for 
shafts, now introduced into this country for the first time. The 
accompanying sketch, Fig. 13, will makeits construction intelligible. 
A is the coupling box, of cast iron ; D D, the shafts to be coupled, A 
is cored out all round, except at one place inside, as shown, and 
this inner ring, B, is bored out to fit the shaft easily. It is cut 
through in one place, as shown. To fix it on the shafts, two 
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tapered screws, C, C, are screwed in, half in A and half in B. 
They act as wedges, and force B to come away from A, and grip 
the shaft tightly. Pulleys may be fixed in the same way. The 
idea is very ingenious, the screws C C being in truth wedges. 
With shafting of moderate dimensions it is stated that the plan 
has been found to work admirably in the United States. 

The engine-room lamp used on board steamships may thus be 
described. Take «a small kettle, put some strands of cotton down 
the spout for a wick, fill the kettle with oil, and the lamp is 
complete, and a wretched abortion it is. I was pleased to tind 
that someone has at last turned his attention to producing a 
good engine-room hand lamp, and I can assert that Siddal’s 
patent torch lamp appears to be the best of its kind. We have 
the old idea of the spout and kettle so dear to the minds of 
marine engineers retained, but the wick can be adjusted by a 
screw, and there is a tap to regulate the oil, and the whole is 
made of stout block tin, and is so strong that it might be war- 
ranted to fall down a hatchway any number of times without 
injury. Short of breaking coals, with it it ought to be inde- 
structible. 

A new bolt-forging machine by Messrs. Greenwood and Batley, 
invented by Mr. Horsfall, appears a decided improvement in this 
class of machinery. It would not be easy to make its construc- 
tion clear without a drawing. It may be stated that the red- 
hot bar, on being introduced by the workman, is seized by two 
jaws, and held while a heading tool upsets the end, two dies 
rapidly striking at each side forming the head. The specimens 
of work shown were admirable as far as the heads were con- 
cerned, but a small shears used for cutting off the bolts from 
the bar requires improvement, leaving as it does the ends of the 
bolts in a bad condition for screwing. 

The limits of space prevent me from extending this communi- 
cation, and I must conclude with the assurance that the Leeds 
Exhibition reflects much credit on all concerned in getting it up, 
and that. with very few exceptions the machinery and tools 
exhibited are of unusual excellence, and well maintain the repu 
tation of Yorkshire engineers, 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our corre- 
spondents. ) 





THE ATTRACTION AND REPULSION CAUSED BY THE RADIATION 
OF HEAT. 

Str,—Will you allow me to say a few words in reference to the 
report of Mr. Crookes’ paper which appeared in THE ENGINEER, vol. 
xxxix. No, 343. Apparently Mr. Crookes does not understand the 
nature of the forces which I have shown to result from the com- 
munication of heat between a gas and a surface ; otherwise he 
would not bring forward as conclusive against the supposition that 
the phenomena -vhich he has discovered are due to these forces, ex- 
periments which show entirely the other way. As I have pre- 
viously explained, it follows as a direct result of the kinetic theory 
of gas, that if such forces as I have supposed exist for a certain 
tension of the gas surrounding the surface, they will not be 
diminished by diminishing the tension of the gas ; and consequently 
no amount of pumping would destroy such forces where they once 
existed. Whereas the smaller the tension of the gas the freer the 
surface will be to move, and the less its motion would be opposed 
by convection currents ; hence, on the supposition that the motionis 
due to these forces, the only effect of improving the vacuum would be 
tointensify the action. d this being the case, it is clear that Mr. 
Crookes’ experiments, in which he finds that the action stillremains in 
the most perfect vacuum which he has obtained, tend tosupport and 
not to upset my conclusion that the actions are due to these forces. 
The fact that Mr. Crookes finds it impossible to conceive this only 
shows, as I have said, that he does not comprehend the nature of 
the forces ; for it certainly presents no greater difficulty than the 
fact that the velocity of sound is independent of the tension of the 
gas through which it is transmitted. ’ 

Mr. Crookes still appears to think that I attribute these forces 
solely to the presence of condensable vapour. It is true that the 
title of my first paper might have led him into this error had he 
read no further; but both in that paper and in a letter to the 
Philosophical Magazine for November, 1874, it is clearly shown that 
this is not the case, . . 

Iam in hopes that ere long we may hear something on this 
subject from Prof. Maxwell, who sepa Veep veut about the 
kinetic theory of gases than anyone else. lam these experi- 
ragnta afford a diregt proot of the truth of this theory ; and as far as 
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I know,this 1s the only direct proof that h»s ever been obtained. I 
do not mean to say that this is the most conclusive proof, but the 
most direct, or, to quote a remark of Dr. Balfour Stewart, ‘‘ These 
experiments stand in much the same relation to the kinetic theory 
of gases that Foucault's pendulum cccupied with regard to the 
rotation of the earth.” No one can admire more than I do the 
experimental skill with which Mr. Crookes has brought the | 
phenomena to light; nor can I see, should it turn out as I main- | 
tain, that they have led to the discovery of a law of nature, that 
this will detract from their importance, even if they lose somewhat 
in general interest from the breaking up of the halo of mystery 
with which they have hitherto been surrounded, 
OspBORNE REYNOLDS, 


! 


Owens College, Manchester, May 24th. 





“ BLEEDING ” IRON, 

Sin,—Your Cleveland correspondent writes: ‘* The Warner 
process is now exciting some attention in the North of England, | 
wherc, if the system is all that Mr. Warner describes it to be, | 
there should be practically unlimited scope for its development.” 

This attention has been evidently occasioned by the disputes 
that have lately arisen with the puddlers upon the subject of 
“bleeding” iron. These disputes originate in the fact that Cleveland 
iren is richer than most others in silicon, which, when the iron is 
melted in the puddling furnace, attacks the lining and eats through 
the sides and bottom. A very fusible slag is thus formed, which | 
considerably lengthens the process, and by continually dissolving 
fresh lining or fettling, if not soon tapped out, renders the process of 
relining the furnace very frequent, and pours in large quantities 
from the working hole, to the great discomfort of the puddler. 
Who can be surprised, therefore, that he prefers to tap or *‘ bleed” 
it from his furnace? This practice is, however, forbidden by the 
masters on account of its weakening so materially the quality of 
the iron, and hence the constant disputes that arise. If the men 
could depend upon an iron containing not more than say 14 per 
cent. of silicon, there would be no occasion for the practice ; but 
containing, as it does sometimes, as much as 3 per cent., the pro- 
hibition can never be enforced for any lengthened period. 

In your leading article of October 30th last you gave a very clear 
description of my process, and also published a copy of the specifi- 
cation of my patent. The composition of the refined metal I have 
made and the slag resulting from the operation will show any one 
who cares to have samples for analysis that the silicon is removed, 
and with 40 lb. of limestone and 40 1b. of soda ash per ton for every 
1 per cent. of silicon, as stated in the specification. 

Silicon, therefore, being the occasion of ‘* bleeding,” and my 
process being able to remove silicon, it is clear that by the adoption 
of that process ** bleeding” would be rendered altogether unneces- 
sary, and even impossible. It iscertain that rolling mill proprietors 
would gladly purchase such a refined metal, if it could be obtained ; 
but there are obstacles and difficulties which sometimes preclude 
the best horse from winning the race. 

The facts are these :—Blast furnace owners in Cleveland burden 
their furnaces, as arule, for foundry iron, and employ a great heat 
of blast. This induces a high percentage of silicon in the pig, 
which impurity is sold as iron. This is no great drawback for 
foundry purposes; but a slight addition of sulphur frequently 
renders the pig less grey than it should be for that purpose, and it 
has to be sold to the forges as No. 4, for puddling. It contains, 
however, no less silicon than the foundry inon which it was intended 
tomake. It is by thus unwittingly buying this iron, which bears 
the same appearance as forge iron properly made, that masters 
bring about all these disputes and losses. I am convinced that no 
plan will be successful until forge owners insist upon regularly 
having an iron completely free from silicon. 

As the blast furnace owners have, however, a ready sale for their 
foundry iron, I believe the first step will have to be taken by the | 
rolling mills, who should make arrangements with some pig iron | 
maker for a regular supply of the retine: metal, in which case it | 
would answer the purpose of blast furnace proprietors to burden | 
for forge iron low in silicon, and remove by my process all tuat did 
enter tie pig. ARTHUK WAKNER. 

21, Leinster-square, Bayswater, 

London, May 26th. 
COLLAPSED BOILER FLUES AND BAD FEED-WATER. 

Sir,—At the Leeds Exhibition, amongst the excellent display of 
best Yorkshire iron, by the Farnley Iron Company, Limited, in the 
machinery department, there isa collapsed furnace crown described 
as being “‘cut from the furnace of S.S. Islay, collapsed after 
failure of water supply.” This appears to be as good an example of 
collapse from overheating, whilst there has been an ample supply 
of water as can well be found, and as such may be interesting to 
some of your recent correspondents, as it shows what may be the 
result of using thickened and greasy feed-water. 

The distinguishing feature from an ordinary collapse through 
shortness of water, or from the tube being tov weak for the 
pressure under ordinary working conditions, is the characteristic | 
rising of the vortex of the arch, caused by the nipping in and | 
depression of the haunches, as shown in annexed rough sketch, | 
which is a transverse section through the middle of the plate. 














| 229, but for ‘‘A Would-be Boiler Doctor’s” information I may 


suggest that if he can procure a tea kettle which has been in use 
some time for boiling the hard water supplied from the reservoirs 
near Cleadon-lane, he will probably find it with a pretty thick 
coating of incrustation in the bottom, which may not, however, 
offer any serious obstacle to the water boiling quietly, or lead to 
the kettle bottom becoming burnt. But if he will take a clean 
ne of milk or add meal to a clean pan of water and compare its 
roiling with that of the water in the kettle, he will find that thick 
liquids, by offering a greater resistance to the escape of the steam 
globules as they are formed on the bottom of the pan, tend much 
more to cause overheating than a considerable amount of compact 
scale in close contact with the metal. When grease is added to 
chalk, or other matter that thickens the water, it often forms a loose 
spongy mass which sticks loosely to the boiler plates. This mass 
of itself is a bad conductor of heat, and at the same time prevents 


| the free escape of the steam that is formed between it and the 


plates. 

If the fine powdery deposits of chalk and magnesia settle down 
upon the plates when the water is quiet they will be much more 
liable to cause overheating than the same weight of hard compact 
incrustation. A piece of hard chalk, plaster of Paris, or sandstone, 
is a much better conductor of heat than the same mass reduced to 
powder. 

That the overheating does. not always take place during the 
night, or after the sediment has been allowed to settle, is proved 
by the fact that the distortion from overheating and the melting 
out of fusible plugs have been o'.se.ved to take place in boilers 
working night and day, and ata tiae1ev ote from that when the 
water was in a state of quiescence. 

When the presence of grease in the f-ed-water, from mixing 
the latter with the exhaust steam, is fond to cause overheating, 
there is no necessity, as some of your correspondents appear to 
suppose, to give up heating by tle exhanst altogether. What is 
required is to keep the exhaust from direct contact with the feed- 
water, by passing it on one side of a sct of tubes or plates, the 
feed-water being in contact with the othe: side. 

10, St. George’s-terrace, Camp-road, 

Leeds, May 22nd. 
MARINE ENGINES. 

Srr,—I see in yours of April ‘th, ‘‘ Briton is at a loss to know 
what Iam trying to get at. Ihave reas his letter, and have come to 
the same decision about him. If youcan spare space I will answer 
his statements, 

First, he says that I began about safety valves and let the question 
drop. Noone, not even *‘ Briton, disputed what I said, therefore 
I had no occasion togoon. The Glasgow Committee, some months 
after my letter appeared in THt ENGINFER, made extensive experi- 
ments ; ‘* Briton ” cannot do better than read their report. 

Secondly, he asserts that I discussed the merits of the cut-off 
engine as compared with the compound very indifferently, and 
gave examples to suit my own opinions, These are examples of 
am and I have done my best to draw legitimate deductions from 
them. 


Rost, WILson. 
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Thirdly, he, “‘ Briton,” svys, all modern American marine engines 
for sea-going vessels are co;mpoun'l, and copied off Messrs. J. Elder 
and Compiny’s designs. [a reply I will name six new American 
sea-going vessels that hiv: cut- ff engines. The Hudson and 
Knickerbocker, of the Cio.awell Lae, and the Crondlett; these 
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carry from 60 1b, to 78 Ib. of steam. The City of New Bedford 

and the City of New York; the former has a pair of engines, the 

latter a single one, pressure 45 lb.; and the City of Vera Cruz, 

carrying 90 Ib. or 100 Ib, of steam, and belonging to the Alexandre 
CORLISS VALVES 
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line to Havannah and Mexico. The first three have tappet valves 
and the Sickles cut-off, the others have Corliss valves and the 
Reynolds cut-off. There are many more. “ Briton’s” assertions 








Distortions of this kind, but to a much less degree, are very 
frequent, and their detection at an early stage is usually assured 
by the leakage at the rivets and joints, which usually accompanies 
the distortion. The deflection of the sides is usually very gradual, 
and has sometimes been observed going on intermittently for days | 
with slow progress. In some cases it is caused by an accumulation 
of salt upon the furnace plates, but most frequently in land boilers 
by the thickening of the feed-water or deposition of loose matter 
upon the plates, in consequence of neglecting to clean or blow out 
the boiler sufficiertly, or by the introduction of grease in the shape 
of boiler compositions, or otherwise, especially when there is chat 
or magnesia in tie water. The distortion often shows itself in a 
mysterious manner, and it may sometimes be traced to an increase 
of — or using a hotter coal, together with the causes just 
named, 

Why the arch should yield first at the haunches is not difficult 
to account for. In the first place the heat is usually greatest here, 


just at the top of the fire, both from radiation and from contact , 
with the red-hot fueland flame. Secondly, when the water is thick | 
the steam bubbles have twice the weight or more to resist their | 


rising here that they have at the vortex, and it is to this resistance 
of the connection of the water and escape of the steam bubbles as 


they are formed at the surface of the plate that the overheating is | 


mainly due. The concentration here of the solid particles held in 


suspension in the water may also, in some arrangements of | 
furnaces and waterways, conduce to the overheating at the | 


flanks. 

Some of your correspondents are séepitionl as to loose sediment 
causing overheating. I have dv @pon this matter at some 
length in my “‘ Treatise on Steam ” pp. 163 to 167, 179, and. 


are too sweeping. Some, it is true, of the American compound 
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engines were copied from Messrs. J. Elder and Company’s designs, 
The builders did not do this from choice—it was part of the agree- 
ment with the company, who would not give the order on any 
other terms, Two pairs of very large compound marine engines 
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| are now nearly finished in the States that are not copies, but are 
| what they consider a good job, having a — stroke than we use, 
| and instead of the large slide valve, a small one at each end, &e, 
| Engines with short strokes and long ports never can be economical. 


Fourthly, “‘ Briton” says he does not think weight is any 
objection to marine engines and boilers, Suppose he built a ship 
to carry 3000 tons dead weight, with rh a for 500 tons of 
coal, and the engines and hcilers, water included, weighed 200 
tons, his ship would carry 2300 tons dead weight cargo. Had his 
| engines and boilers only weighed 150 tons, then he could have 
taken 50 tons more cargo=£250, had he loaded rice in India at, 
say, £5aton. The same may be said of spacé and measurement 
cargoes: the engines and boilers that occupy least pay the owners 
best. What is the use of a ship carrying 20,000 slime of water 
in her boiler if the same amount of heating surface and steam can 
be got with 15,000 gallons and 22 tons less weight ¢ 

Fifthly, *‘ Briton ” says, ‘‘ The cut-off engine has been thoroughly 
tested in this country, better talent could not be found to make 
the engines a success, had it been possible todo so.” With all due 
respect to the talent your correspondent speaks of, does he really 
imagine there is not talent enough in the United Kingdom to make 
a practicable cut-off engine’ If so, we are behind the age, and 
the Americans, and ought to be ashamed of ourselves, One of our 
greatest authorities on the expansion of steam said, after making 
a passage in the American steamer Hudson, ‘‘That there was 
absolute silence when the engines were working.” Do we not hear 
of failures in marine engines and boilers often? I know of one ship, 
first the boilers, then the engines, had to be taken out, and I heard 
of another, also compound, of which the owner said the engines 
were more fit to be under the hammer than under the deck of his 
ship. Fnally, why I recommend the American cut-off engine is, 
that it is cheaper and lighter, and takes up less room in a ship, and 
costs less for stores and repairs. 

I enclose six indicator cards, Nos. 1 and 2 are off the engine of the 
City of New Bedford, designed by Mr. George Keynolds, and built 
at Delemater Works, New York, with Corliss valves and a cut-off; 
boiler pressure, 45 lh., piston speed, 498ft.; the engines had been 
running six months when these cards were taken, and gave no 
trouble. Nos. 3 and 4 resemble the cards of the forward engine of 
the unfortunate cut-off engines *‘ Briton ” assures us failed—boiler, 
55 Ib.; piston speed, 466ft.; scale A. Nos. 3, 4, 5and 6 are off an 
American H.P. engine, 80]b. and 1001b. I was present when 
the American cards were taken at the highest pressure and expan- 
sion, and can assure your readers the engines were almost any 

—_—— V. G, 


INVENTORS’ PATENTRIGHT ASSOCIATION AND THE INVENTORS’ 
INSTITUTE, 

Srr,—Absence from town and consequent pressure of business 
prevented my noticing the letters of “*T. L. T.” and “S.” which 
appeared recently in your valuable journal. As to the question 
therein referred to, of any subsidy being paid to this association by 
the Inventors’ Institute,” I am in a position to say there is not, nor 
has there ever been any such thing. The clause referred to by 
“T L T.” inthecircularsof this association—which is tobe expunged 
in the future—probably originated in a misconception on the part 
of the late Mr. KR. M_ Latham—who was one of the foundersand secre- 
tary till his death of the Inventors’ Institute, and likewise connected 
with this association ---owing most likely to the origin of this asso- 
ciation being in consequence of applications made by many of the 
members of the institute to undertake the taking out of patents; 
upon which several of the then prominent members of the institute 
agreed to form this association as a limited company for that 
special business, and amongst other things determined that part’ 
cular advantages should be offered to members of the Inventos 
Institute. 

With reference to the charges of this association there is no 
mystery about the matter. Our full charges, as well as those to the 
members of the institute, are set forth in our hand-books, which are 
largely circulated. The charges to the general public are somewhat 
below those of the principal patent agents ; therefore I cannot see 
low they could he objected to; and the diminution of our profits 
on members’ business I conceive is simply a matter which concerns 
this association only. 

I might just add in conclusion that from my own observation of 
the working of the institute, I can affirm that as much has been 
done and is still being done for patent law reform by Mr. Campin, 
the present secretary of the Inventors’ Institute, as by any man in 
the country. T. MorGaNn 

Secretary of the Inventors’ Patentright Association, Limited. 

21, Cockspur-street, Charing-cross, 


London, May 20th. 





HIGH-PRESSURE BOILERS AT SEA. 

Srr,-—In reply to the inquiry of an ‘‘ Ex-Marine Engineer” in a 
late issue of your paper, respecting what this company has done 
at sea with the ‘ Root” patent tubulous boiler, I beg to say that 
two vessels have been fitted with them in this country. The first 
boilers were put in the Malta—formerly Queen of the South—of 
Liverpool, of about 2000 tons and 400-horse power, The boilers 
worked very satisfactorily for about twelve months, at the end of 
which time, on the vessel's return voyage from Norway, timber 
laden, she was caught in a terrific gale. became leaky, and went 
over on her beam ends, during which perilous time the ‘* Root” 
boilers remained firmly in their seatings and were worked until the 
water extinguished the fires. The vessel was finally towed into 
Hull half-full of water. A full account of this appeared in the 
Hull newspapers early in 1872. The owners then determined to 
convert her into a sailing vessel—which she had formerly been—not 
being inclined to go to the expense of repairing the engines, which 
were old and much damaged. 

The second vessel is the Woodside ferry steamer Birkenhead, of 
140-horse power, plying between Liverpool and Birkenhead. ‘This 
vessel commenced running early in 1872, and has since then been 
regularly employed in the service, effecting, we understand, a 
saving in fuel of about 5 = cent. over the other boats of same size 
and similar engines. In both the above cases the boilers carried 
only about 40lb pressure, and we contend that only if worked 
with engines properly constructed for, say, 70 1b. to 100 lb. pressure, 
can the full advantages of the boiler be attained. The Board of 
Trade regulations practically prohibiting the use of cast iron heads 
and tubes below a certain diameter, has hitherto prevented more 
general adoption of tubulous boilers in general, but we understand 
these objections are now about to be overruled. 

This company having enough to do with execution of orders for 
land boilers, does not push the marine trade as it deserves to be, 
but is, nevertheless, anxious to render every facility to parties 
inclined to put ‘* Root” boilers in their vessels. 

ConkaD Knap, Secretary. 

Patent Steam Boiler Company, Heneage street, 

Birmingham, May 25th. 








THE commission which bas been appointed on the various | ane 
for the improvement of the Tiber, in connection with General 
Garibaldi’s scheme, has declared itself contrary to any diversion 
of the river. 

ASSOCIATION OF ENGINEERING AND SHIPBUILDING DRAUGHTS- 
MEN.—The annual general meeting of this associatiun was held in 
the Religious Institution Rooms, on Friday evening, Mr. David 
Halley, president, in the chair, The annual report showed that 
the association was in a satisfactory state. Some modifications 
| were made in the rules so that gentlemen engaged or interested in 
| scientific pursuits might become associates, and enjoy the bencfits 
| which connections with such associations confer. The following 
| tlemen were elected office-bearers for the ensuing session : 
| fir. David Halley, president ; Messrs. Jas. Webster, and Alex. 
| Smith, vice-presidents; Mr. James G. Fairweather, C.E., honorary 

; Mr. Peter F. Ruthven, assistant secretary ; Mr. Robert 
| Mu honorary treasurer and librarian ; and Messrs. Geo. K. 
Grieve, L. J. Pirie, Wm. Robertson, John Gray, David Peal, RK 
Mc, NW, Thomson, Richard Mollon, members of council. 
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HIGH-SPEED 8-HORSE POWER PORTABLE ENGINE 
MESSRS. E. R. AND F. TURNER, IPSWICH, ENGINEERS. 


(For description see page 371.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


* PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 53, Mohren-strasse. 
VIENNA.—Messrs. GerRoLp and Co., Booksellers. 
LEIPSI“.—A. TwietMeyver, Bookseller. 

NEW YORK.—WiLiMer and Rocers, 47, Nassau-street. 





. TO CORRESPONDENTS. 

*.* We cannot undertoke to return drawings or manuscripts; we 
must therefore request our correspondents to keep copies. 

*,.* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

R. McG.— Yes. Use the last edition. 

W. M.—Greeniell’s “ Treatise on Mine Engineering,” last edition. 

Cc. E.—If you will describe your scheme briefly by letter, it shall receive 
attention. 

A. 8. anD Co.—We cannot jind any novel feature in your water-heater. 

J.8. D., P. C., and L. Z.—Letters ave lying in our publishing office for these 
correspondents. 

C. anv C. P.— You can get Babbitt’s metal from Messrs. Dewrance and Co., 
Great Dover-street, Borough. 

W. W.—You can obtain very pure nitrogen by heating a solution of nitrate of 
potash with chloride of ammonium, or you can obtain it by acting on 
ammonia with chlorine, or by burning spirits of wine, which gives water, 
nitrogen, and carbonic acid. The latter may be removed srom the nitrogen 
by washing with lime water. There is no oil such as you. speak of. 


THE PATENT BILL. 
(To the Bditor of The Engineer.) 

Sir,—In the list of petitions presented against this bill, as published in 
your issue of yesterday, you have somehow omitted the one from ‘The 
Inventors in Glasgow,” the subscribers to which were very influential, as 
well as numerous. I trust, therefore, that you will be kind enough to 
insert this correction in your next issue. 

Joun Brown, 
Secretary for ‘‘ The Inventors in Glasgow.” 

96, Buchanan-street, Glasgow, May 22nd. 


ANNEALING SMALL CASTINGS. 
(To the Editor of The Engineer.) 
Sir,--I should feel much obliged by any of your readers informing me 
of the best way of annealing small castings, about hin. thick, or of some 
book treating on casting and annealing. A. M. 


May 24th. —— 
HOISTING LIMESTONE. 
(To the Editor of The Engineer.) 

S1r,—I have a limestone quarry. All the stone is brought to one point, 
which is 12 to 15 yards below the ground level ; quantity to be raised in 
nine hours, 80 to 100 tons. I thought of hoisting by steam crane. This 
means fuel and a man. Query. Is there nocheaper way —bydraulic, or any 
other ? W. D.C.” 


May 20th. 





SUBSCRIPTIONS. 

THE ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office, on the following terms (paid in advance):— 

Half-yearly (including double number)... .. .. £0148. 6d, 
rearly (including two double numbers) .. -- £1 9s. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. THE ENGINEER is registered for transmission abroad. 


FOREIGN SUBSCRIPTIONS. 

In consequence of permanent increase in size of THe ENGINEER involving 
double postage, it has been found necessary to make some change in the 
rates of foreign subscription. The subscription for the year 1875 will also 
include one number more than usual. Foreign Subscriptions for thin 
paper copies are accordingly received at the following rates: Subscribers 
paying in advance, at these rates, will receive THE ENGINEER weekly 
and post-free. Subscriptions sent by Post-office Order must be accompanied 
by a letter of advice to the Publisher, Tuick Paper copies may be had 
Y preferred at increased rates. 

Remittance by Post-office Order. 





er year. Per year. 

4ad4 Ze. d. 

Argentine Republic .. .. 116 8 India . ws oF o 116 8 
Australia .. «. « « 116 8 Italy .. « - 215 0 
Belgium ws - «- 1148 Japan. . - 116 8 
Brazil .. .. + « 116 8 Japan, vid Brindisi .. $15 0 
British Columbia «. .. 116 8 os 00 8 oe 116 8 
British Guiana oe 116 8 Matal . wc oe 116 8 
oe ° 116 8 New Brunswick .. 116 8 

Cape of Good Hope - 116 8 Newfoundland .. 116 8 
China .. .. - 2 510 New South Wales - 116 8 
Denmark - 2168 Oo New Zealand - 116 8 
Boypt .. .. - 116 8 Switzerland - 3 510 
Egypt (Upper) .. .. «. 2 510 Tasmania .. - 116 8 
France (Parisonly).. . 116 0 Turkey.. ° 0 - 2 510 
Germany .. » o « 2510 United States + 116 8 
GRvaliar 2. «co « of 3138 8 West Ooast of Africa - 11 8 
Holland oo oe oe oe 3 510 ‘eat I + 116 8 


Reinittance by Bill in London. 





Per year. Per year. 

44. 4 44. d, 
Austria os + 2510 Norway, via Hull .. .. 2 510 
Buenos Ayres - 116 8 Norway, via Denmark .. 3 4 2 
Borneo .. «+ +s 2 510 Panama .. .. . - 116 8 
Gof .. « «  o & OM Peru, via Liverpool . - 116 8 
Chili, vid Southampton .. 2 510 Buastia we 2c ce - 215 0 
Franceand Aleria.. . 116 8 Spain .. .. + 3 510 
Grosse .. 2 00 - 342 Sweden, via Hull - 2 510 
Tonian Islands . ~~ 342 Sweden, via Denmark . 


Cloth Cases for binding Tue EncingER Volume, price 2s. 6d. each 
The following Volumes ef THE ENGINEER can be had, price 18s. each:—Vols. 
5, 10, 14, 24, 25, 26, 38. 
ADVERTISEMENTS. 

e", The charge for Advertisements of four lines and under is three shillings; 
Jor every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages eight words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. AU 
single advertisements from the country must be accompanied by stamps in 
payment. Alternate advertisements will be inserted with all practicable re- 
gularity, but regularity cannot be guaranteed in any such case. All 
advertisements, except weekly ones, are taken subject to this condition. 

ADVERTISEMENTS CaNNoT BE lxseRTED UNLESS DeLIVERED BEFORE Six o'cLOCK on 

Tavrspay Evening ty sacu Ween. 

«"» Letters relating to advertisements and the publishing department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
otner letters to be addressed to the Editor of Tux Encinger, 163, Strand. 








DEATH. 
On the 20th May, 1875, at his residence, Hamlet-house, Chelmsford, 
Essex, Mr. Japez Cuourcn, M.I.C.E,, F.G.8., of No. 178, Great George- 
street, Westminster, aged 51 years. 
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THE ARCTIC EXPEDITION, 


To-morrow is the forty-third anniversary of the day on 
which Captain John Ross, the well-known Arctic explorer, 
abandoned his ship the Victory, and took up quarters on 
Fury Beach, where he and his men remained till the 8th 
July, 1833, nearly a twelvemonth, before they succeeded in 
gaining the eastern side of Prince Regent’s Inlet, thus 
reaching the shore of Barrow’s Straits, where they were 





rescued by the crew of a Hull whaler, and brought safely 
back to England ; and to-morrow has been fixed as the 
day of departure for the expedition which we are now 
sending to the Arctic regions, not, indeed, for the purpose 
of discovering a north-west passage, but to endeavour if 
possible, to reach the North Pole, and to discover if there 
is such a phenomenon there as the tidal sea described by Dr. 
Kane, and to note whatever else may be found in those 
regions to study and experimentalise upon, and thus to 
afford us data as to the effect which may be produced by 
them upon the changes and laws of the general atmosphere, 
&c., of the globe. It is no mere pleasure trip of discovery 
upon which the crews of the Alert and Discovery have 
this day embarked, but a life of perhaps two or three years 
of hardship and peril, and fraught with adventures and 
dangers of an almost romantic nature, in which the ice, the 
deadliest enemy with whom they have to deal, is one of 
the most treacherous foes woth we Pog on whose methods of 
attack and power it is hardly possible to calculate before- 
hand, Yet to cope with this foe it is not any of our 
largest and most powerful ships that have been chosen, but 
two puny vessels which were to be seen last week lying 
one on the north aud the other on the south side of the 
old ship basin in the Royal Dockyard at Portsmouth, so 
puny, indeed, that they might possibly have been over- 
looked by a passing stranger seeing how many mighty 
men-of-war met the eye on every side, had not the number 
of people going to and from them indicated that something 
out of the common must be connected with the small 
harmless-looking craft. The public interest which has been 
taken in the expedition has been manifested by the multi- 
tudes who crowded on board the ships up to the beginning 
of last week, when the vessels being nearly ready for sea 
with their three years store of provisions on board, with 
the exception of the portions to be taken as far as Disco by 
the Valorous, very little space was left for anything but 
the officers and crew, and peremptory orders had to be 
issued on Tuesday, the 18th inst., that no more visitors 
could be allowed on board. The Alert and Discovery will 
happily not leave England so hurriedly and imperfectly 
fitted out as many former expeditions have done, every 
precaution which forethought and the experience already 
gained could suggest having been taken to render them 
perfectly fit for the special service on which they are to be 
employed. The expedition to which we have already 
alluded, fitted out by Captain Ross and his nephew in 1529, 
wiih the assistance of Mr. Felix Booth, a rich London 
merchant, who advanced £18,000 for the purpose of dis- 
covering, if possible, a north-west passage, started very 
poorly equipped to fight against the obstacles which were 
certain to be met with. The expedition having been very 
suddenly determined on, a ship called the Victory, was 
bought and hurriedly titted with machinery and paddles; 
but this machinery afterwards turning out to be very im- 
perfect, the first thing the explorers did after fixing their 
winter quarters in Felix Harbour, 150 miles south of Cape 
Parry, was to lighten their vessel by throwing overboard 
the unserviceable engines, and knocking off the paddle- 
wheels. A smaller vessel called the John, was to have 
accompanied the Victory as provision tender, but never 
started at all. 

Captain Back, who left England in H.M.S. Terror, in 
1836, for the purpose of completing the line between Prince 
Regent's Inlet and Point Turnagain, was better prepared, 
being well provisioned with large supplies of preserved 
meats, soup, and anti-scorbutics, while the ship herself was 
strengthened in the most careful manner. A hberal stock 
of warm clothing was supplied to the crew, and every 
requisite that could be thought of provided; but still,in 
June, 1837, a twelvemonth after sailing, when in great 
danger of being ground up by the ice, they had themselves 
to construct thirty-six sledges to provide for their escape — 
which shows that very little attention had been paid to 
the importance of these useful conveyances at that time. 
Captain Back, however, was luckily not obliged to abandon 
his ship, and brought her home again in safety, and she 
was afterwards again equipped and sent out under com- 
mand of Captain Crozier, In company with the Erebus, 
under Sir John Franklin, in the ill-fated expedition of 
1845. This expedition sailed from the Thames on the 19th 
May, manned by volunteers, and when the transport parted 
with them they were left with more than three years pro- 
visions, and supplied with every requisite for protection 
against cold, and for purposes of astronomical and geogra- 
phical research; but from what has since been discovered 
of the travelling of these ill-fated but gallant men, the 
sledges with which they were provided were of much too 
heavy a build, and a source of great labour and distress to 
them. Five years having elapsed without any tidings 
being heard of them, much avxiety began to be felt as to 
their fate, and consequently, in 1850, several vessels left 
England on searching expeditions, all of which did good 
service, and added a great amount of knowledge to that 
before known of the Polar regions. It is owing to the 
exertions of the late Admiral Sherard Osborn, Admiral Sir 
Leopold McClintock, and other distinguished officers who 
travelled in these and other expeditions about the same 
period, that we are indebted for the perfection to which 
sledge travelling has been brought. The weight and con- 
struction of the sledges, together with all points of the 
outfit required for winter excursions, have been in this 
expedition most carefully looked into, and worked out by 
the combined efforts of experienced travellers, skilled 
mechanics, architects, and engineers, who have also 
done everything in their power to strengthen the 
ships themselves in every possible way, and to remedy 
every defect noticed in former expeditions, so that we have 
the satisfaction of knowing that the brave volunteers who 
are to-morrow to steam away from Portsmouth towards the 
north are much better prepared than any of their prede- 
cessors have ever been to brave the perils of the Arctic 
seas, We are glad to hear that especially great attention 
has been paid to the Admiralty contracts of preserved 
meats, for those supplied to the search expeditions turned 
out nearly worthless and caused great complaint. 

In noticing the great strength which has been added to 
the Alert and the Discovery, both of which were very 





strong vessels before, it is worthy of remark that although 
they have been fitted to bear strains of enormous severity, 
they still combine with that strength the fineness forward 
so necessary to enable them to force their way through the 
ice. For this purpose their bows have been strengthened 
by means of timbers, chocks, and knees internally instead 
of externally, the addition outside consisting principally of 
a sheet of iron for the protection of the wooden sheathing 
whilst ramming and forcing their way through the barriers 
formed by the ice. The strength necessary to withstand 
the “nipping” which has so severely strained many of the 
former vessels, has been gained by the introduction of 
extra beams wherever practicable about midway between 
the lower deck beams and the keel. All the beams, too, 
are well supported with extra stout pillars from the bottom 
of the ship to the under part of the upper deck, and the 
whole structure, both vertically and horizontally, is capable 
of bearing a severe pressure before any great damage could 
be done to it. The danger arising from a leak being 
sprung through contact with the ice is much Jessened by 
the ships being divided into six water-tight compartments 
by buikheads strongly built of wood 3in. thick, and the 
planks, besides being grooved and tongued together with 
iron tongues, are securely caulked and tie-bolted. At each 
of these bulkheads one of the extra beams has been placed, 
and as others have been introduced wherever else it has 
been deemed necessary, it can be seen how great the 
athwartship strength of the ship must be fron this combi- 
nation of five 3in. bulkheads with the extra beams; and 
this, too, has been much increased both by extra 
sheathing being added on each side, Yin. thick at 
the water-line, tapering above and below to 
and by an extra waterway or lower deck tie all round 
the lower deck, 1Sin. wide and 10in, thick. The extra 
planking and water way also adds great longitudinal 
strength, by firmly binding together the framework of the 
vessels fore and aft, and assisting them materially to remain 
stiff and sound, although they may charge barriers of ice 
again and again till every frozen obstacle disappears from 
their path, and they again press onward after doing battle 
with the ice, little or none the worse for the encounter. In 
case, however, that a leak should be sprung, a good and 
efficient system of pumping has been provided by means of 
three Downton pumps in each ship, consisting of two 7in. 
and one Sin, pump, as well asa large lift pump. The 
latter will, as usual in our Government vessels, be used for 
pumping fresh water from the tanks to the galley coppers, 
or from boats alongside into the tanks on board. In the 
event of one of the water-tight compartments being filled, 
the Downton pumps are so fitted that by leading suction 
hose from them into the compartment in which the leak 
may have arisen, it will be possible to employ the force of 
all three pumps simultaneously to check the progress of 
the water. The interchangeable masts, light wire rigging 
covered with duttle and leather, Cunningham's patent self- 
reefing topsails, the rudder to unship and be lifted up 
under the stern by means of powerful wooden davits, the 
Griffith’s screw, capable of being hoisted up by sheers on to 
the upper deck, and the mechanism by which the shaft can 
be drawn in, have all been 80 often enlarged upon that we 
do not think it necessary now to enter into them all in 
detail. Still we may, however, remark that the rudde1 
posts have been specially strengthened by additional ] ieces 
titted on the forward side, giving strength in a 
fore-and-aft direction, while two large knees of a very 
substantial nature have been fitted on either side, and the 
space between them filled in with wooden chocks well 
bolted to the counter and through the posts. In addition 
to all this strengthening pieces have been fitted along the 
side of the keel in wake of the screw aperture, and 
bolted through from side to side. 

The improvements in sledges also deserve a little notice. 
First of all there are the small satellites, four in number, 
to be drawn by dogs, for hunting and reconnoitring pur- 
poses. These are 6ft. Gin. long, 2ft. Gin. broad, and about 
Yin. deep, made principally of Canadian elm, and weigh 
only 24lb. The five-man sledges, of which eleven have 
been provided, can also be drawn by dogs, and are fitted 
with a back at the after end to steady the driver, who 
stands up and leans against it. These sledges are Sft. long, 
2ft. Sin. wide, and 7in. deep, while their weight is 56 Ib., 
and burden half a ton. 

There are also eleven eight-man sledges to be dragged 
entirely by men, who will be relieved when the wind and 
the nature of the ice will admit of it, from their arduous 
exertion by means of a sail set in the middle of the sledge, 
consisting of some of the canvas of their tent stretched 
upon two tent-poles, set up as a mast, the heels of which 
are planted on either side of the sledge, while the t« ps are 
secured together. A line leading to the after and another 
to the fore end of the sledge completely stays these tem- 
porary masts. Jn addition to these, there are four twelve- 
man sledges for conveying the heaviest gear and tents, 
while for scaling heights and crossing chasms a light sledge 
of 16ft. long, 10¢in. deep, and 2ft. wide, is —* which 
can carry 3 tons weight of clothes and light gear. There 
are also two heavy and two light luggage sledges, and last 
of all a kind of sledge for conveying boats across fields of 
ice to open water, which are much stronger built than the 
others, but still very light compared with the weight the) 
will have to bear. It might perhaps be imagined that a 
greater use could be made of the sail above mentioned than 
is really done, and we have heard arguments on this head 
in which have been instanced the high speeds attained by 
the American ice yachts over the frozen lakes of that coun- 
try; but it must be remembered that there is no resem- 
blance at all between the ice found on those inland seas 
and that in the Arctic regions, for the grinding and shifting 
which is always going on in the latter converts the ice into 
continuous steep ridges, chasms, ravines and precipices; 
and it is only oes a run over a field of tolerably good ice 
is afforded that the toil-worn seamen will be able to use 
their sail with good effect. When we consider the atten- 
tion which this portion of the equipmeut has received, it 
is only fair to suppose that, with the combination of 
strength and lightness, and the —- quantity of provisions 
they can carry, an almost incredible time may be spent by 
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the travelling parties away from the ships, especially when 
we remember that Sir Leopold M‘Clintock with a compa- 
ratively heavy sledge was absent 105 days. 

The boats, built by Mr. John White, of Cowes, are 
models of strength, and yet comparatively light. They 
consist of two yawls 25ft. long, two cutters 23ft. long, six 
whale boats 25ft. long, two cutters 20ft. long, and six ice 
boats. All of these boats have been rendered impenetrable 
by water by coatings of glue and linen, and in some cases 
by a layer of cork outside of all, and are so built that on 
contact with the ice, if by any chance the keel should be 
carried away, the boats will not thereby be caused to leak. 
The boats, together with a large accumulation of sledges, 
poles, Xc., of various descriptions, are stowed away on 
beams running right across from one gunwale to the other, 


and everything on both the upper and lower deck is most | 


closely packed and secured, and what with the extra stores 
and coals, very little room except the cabins and mess 
berth is left for the crew. 
every available space is filled up, and as the engines are 
very compact the room occupied by them does not take 


away very much from the space for stowage of pro- | 


visions, &e. 

We trust most sincerely that all these preparations 
may bring forth good fruit, and that in the course of the 
next three years we may have the pleasure of welcoming 
home again the gallant crews who to-morrow are leaving 
us, and of congratulating them on the complete success of 
their mission to the unknown regions of the north. 


MARITIME ATTACK BY TOPEDOES, 


NEARLY at the close of the Crimean War, just twenty 
years ago, the first attempt at ironclad ships of war 
appeared before Kertch, in those floating iron boxes the 
Meteor and ‘Thunder, built like the corresponding floating 
batteries of our allies, from designs suggested by the Em- 
peror of the French, which latter were carried out under his 
naval constructors. 
to 321b. round shot, at very shoit ranges; and there was 
not wanting on our parts some self-congratulation that our 


great iron-making country must derive from the discovery | 


x new lease of our maritime supremacy. About the same 
time the first real achievements in the way of perfecting a 
system of heavy rifled artillery began to appear, by the 
adoption of ringed structure for guns in wrought iron or 


steel, and with these the prediction of Robins, that the | 
nation that first produced an effective system of rifled fire- | 


arms and artillery would ~on land, at least, and for a time 
—out-distance all competitors in warfare, seemed about to 
be realised. It has been realised, toa vast extent, upon 
land, and, together with the railway system, has perma- 
nently changed the former methods, tactical and strategic, 
of European warfare. 

The idea of stopping a cannon shot by an iron plate 
probably never entered the sagacious brain of Robins— 


who lived in the pre-iron age; nor could he have had any | 
conception of the rapid and powerful progress of invention | 


and mechanical power which characterise our epoch, From 


1854 to the present hour the unforeseen contest of gun | 


against plate has been uninterrupted; though with little 
more recondite scientific base for the contest than the 
obvious fact that a thicker plate could still be pierced b 
a bigger gun than before; and millions have been mak, 
and to a large extent wasted, in simply repeating upon a 
larger and larger scale this almost self-evident truth. From 
time to time scientific artillerists, engineers, and naval 
constructors have speculated upon whether the final victory 
would rest with’ the ponderous armour-clad, or the enor- 
mous artillery it was proposed to carry; and, viewed from 
a scientitic point alone, those were most nearly right who 
declared that the gun must be the final victor, by its almost 
limitless power of penetration or dislocation - the thickness 
of possible armour-plating being limited by the size of the 
ship to carry it not surpassing that which should be 
manageable in narrow waters, and in the perils of sea and 
weather, The stages at which the duel of plate and gun 
have arrived during the last few years have brought, in a 
more or less distinct form, before the minds of men regard- 
ing the subject with a larger view than that afforded by 
science only, that the contest at last, if carried on on pre- 
vious principles, must draw near its close, and eventually 
be decided, not, perhaps, in favour of either plate or gun, 
but by the correlative conditions and financial or economic 
eventualities which the enormous increase in magnitude of 
both must give rise to. 

The means of attack and of defence as they have been 
enlarged have inevitably led to our being compelled to 
put “toe many eggs into one basket.” We have come 
on the one side to armour of 2ft. thick, and costing 
probably for material alone in place £600 the square 
fathom, to say nothing of the cost of the ship to 
carry it, so that the destruction of a single ironclad 
carrying only «a few ponderous guns would involve a 
national loss in war material exceeding the value of many 
a naval squadron deemed powerful in Nelson’s day. On 
the other hand, we have arrived through the gradual 
stages of twelve, eighteen, twenty-five, and thirty-five ton 
guns, at length at those of eighty tons, the first of which is 
now in progress at Woolwich. The actual outlay for the 
productioif of this first enormous gun, including new forges 
and forty-ton hammer, steam and hydraulic cranes, special 
furnaces, coil rolling and bending machinery, gigantic 
tongs of thirty tons weight, and a multitude of minor 
= pecsipmemonna will probably be little short of £100,000, 

f we assume that the gun itself shall ultimately prove a 
success—and in the hands of Colonel Comehell and Mr. 
Fraser we see no grave reason to doubt this—then it would 
be unfair to charge the whole of this to the first gun, 
though nobody can predict what additional expenses in 
the way of plant the experience to be obtained hereafter 
from the first gun may suggest or necessitate. The esti- 
mated cost, however, for wages and material alone for the 
production, as stated on authority, of this first gun amounts 
to £6500; and bearing in mind the margin which expe- 
rience proves always exists between estimated and actual 


costs in all new and arduous engineering undertakings, 
we may safely assign from £10,000 to £13,000 as the cost 


Below the lower deck, again, | 


These proved themselves invulnerable | 


of this single gun, and that with the ship that is to carry 
it, the gun-carriage, mechanical means of training and 
loading, and the many other paraphernalia that such a 
piece of artillery will entail before it is ready to be dis- 
charged against an enemy, the entire apparatus will stand 
in our national ledger at: from £300,000 to perhaps half a 
million, Yet the very idea inseparable from these gigantic 
conceptions is that the chance of a single successful shot 
from either the attacking or attacked ship must in all pro- 
bability disable or send her opponent to the bottom. 
Such is the swift catastrophe that seems inevitably attend- 
ant upon any real conflict at sea between the war- 
| ships of our day. While we are at peace we can look 
;complacently at the enormous money stake thus set 
afloat in every ironclad. We are amused by the newspaper 
accounts of the wonderful doings of a Devastation or some 
other terrible monster, which, after a time, passes into 
oblivion, and as ten to fifteen millions must be annually 
spent upon the navy, we don’t dwell much on the burden 
of these “fighting machines.” But were the real blast of 
war to blow in our ears, and with worthy opponents such 
as may be discerned in the not distant future, the loss of 
ten or twenty of these costly monsters would simultane- 
ously, or within a few months, command the attention of 
the nation in a very different way. No nation, not even 
one with the creative power an! wealth of England, is 
rich enough to carry on a great war for any length of time 
| upon a system which plays with half-million stakes upon 
the chances of a single cannon shot, and where the 
| superiority won by courage, daring, and seamanship of 
| former days is so much neutralised by mere mechanism, as 
| is now the case, and must continue to be, while we continue 
| the race of gun against plate. In the mean time it is one 
| of the curious features of the case that science and inven- 
|tion have been hard at work upon methods of attack 
| which, if successful, as some of them at least seem likely to 
| be, must render absolutely nugatory all this ponderous 
armour as a means of defence and tremendous artillery for 
that of naval attack. With all the invulnerability of her 
sides, the bottom of the ironclad is as defenceless against 
underwater explosion as is the belly of the poor crab 
against the tearing bill of the octopus. Asa means of mari- 
time defence the torpedo system has already proved itself 
| powerful. The skilful barriers of moored torpedoes, by 
which Austria barred the entrances to Venice, were such 
as even British ships and crews would scarcely have dared 
to face, so certain and inevitable under almost all circum- 
' stances were these unseen means of destruction. At Pola, 
also, and in the American civil war, this means of defence 
proved correspondingly effective, but as a means of maritime 
attack the torpedo stands in a very different category. If we 
can only bring the explosive instrument into contact with the 
enemy’s ship the result is pretty certain, but therein lies the 
difficulty ; against the defensive torpedo, an enemy’s ship 
or fleet must either keep aloof or run all the risks of a 
perhaps triple line of formidable and undiscoverable 
dangers ; whilst as a means of attack there is added to the 
| difficulties of directing a torpedo at all in any designed 
underwater transit, even against a fixed object, all those 
dodges and devices that vigilance and seamanship can sug- 
gest to enable the intended victim to evade the dreaded 
contact. We may here in passing direct the reader's 
attention to the critical and descriptive accounts to be 
found in our columns for the years 1867-68 of what had been 
achieved up to that period in the employment of torpedoes, 
both for defence and attack. The idea of an attacking tor- 
pedo is far from being a modern one. The “ fire-ship” of 
Guianelli, the Italian engineer inthe 16th century, of the city 
of Antwerp, was in reality a torpedo, which floated down 
with the tide and laid broadside on against the immense 
wooden bridge across the Scheldt, by which the Spaniards, 
under Parma, were steadily approaching the besieged city, 
was completely successful. Bushnell, an American engi- 
neer, very nearly succeeded in destroying a British frigate 
moored in American waters, by a torpedo brought to 
the ship and attached by the operator from his submarine 
boat, the torpedo being provided with a time lock. 

About 1840, the well-known Captain Warner destroyed 
off Brighton a merchant ship placed at his disposal by what 
he called his invisible shell, which was in reality a torpedo 
drawn by a cord under the hull of the ship, and fired by 
the contact; but up to the advent of iron war shipping 
after the Crimean war little farther attention was given to 
this method of naval attack, the old system of cannonade, 
with the modern addition of firing live shells, which proved 
so tremendously destructive to the Turkish fleet at Sinope, 
proving more than sufficient for the destruction of any 
timber ship. Not long after the Crimean war a project 
was laid before our Admiralty for an attacking torpedo, 
consisting of a large shell suspended from the long bow- 
sprit of the attacking ship, and so arranged that it could 
instantaneously be let go, and swing like a pendulum 
against the quarter or ike of an enemy’s ship, on contact 
with which it exploded. A complete description of this 
early project exists in the archives of the Admiralty, and 
we shall probably be in a position at a future time to give 
its details and the name of the proposer. Several years 
afterwards very nearly the same idea was proposed to his 
own Government by the Russian Admiral Popoff, and is 
understood to have been adopted into that service. In 
this case, the pendulum shell was suspended from a derrick 
projecting to a considerable distance from the broadside of 
the ship, an arrangement in every respect inferior to the 
previous one, because it exposes the broadside of the 
attacking ship to the stroke of its own torpedo, with dis- 
tance only to diminish the shock, in place of opposing to it 
her sharp bows, and also because a ship, discovered by the 
enemy's telescopes with the extraordinary appendage of a 
derrick projecting from her side, must create suspicion and 
be given a wide birth. 

All such projects were at that period coldly received, 
and generally met with the request that they should 
remain in the Admiralty archives, and not be publicly 
mooted until a more convenient season. Since that time, 
and especially during the last ten years,a great deal of 
attention has been directed, tho in @ way so unob- 
trusive as to eseape much. public notice, by our naval and, 











‘military authorities to experiments, upon the various con- 


trivances brought to its notice by officers of either service, 
as well as by outside inventors. Amongst these, both in 
America and in England, were various projects for tiring 
torpedoes, either from a large vessel like the Spuyten 
Duyvel, provided with an underwater tunnel, from out of 
which the torpedo was thrust, or by a torpedo fixed at the 
end of a boom or underwater bowsprit, carried by some 
description of small craft, and fired by contact, but neither 
of these projects could be feasibly applicable, except under 
very exceptional conditions, and thus the great problem 
remained open of some effective method of directing from 
a distance a torpedo which should come into contact with 
the hull of an enemy’s ship and there explode. Among 
the more noticeable of these have been Harvey's torpedo, 
which floated forth from the attacking vessel at a known 
depth from the surface, is sent down upon the vessel to be 
attacked, whether by current or by its contained power, 
direction being given to it by its peculiar trapezoidal 
horizontal section, and by means of directing guy cords or 
wires. Whatever favourable results may have been stated 
to have been obtained with this machine, it is obvious 
that the means of direction must prove wholly ineffective 
if the distance between the ships be great, and any 
transverse current or wave action has to be encountered. 
The means of propulsion contained within the body 
of a torpedo is, like those for its direction, a matter of 
much difficulty. The relative density of the torpedo must 
be unaltered during its transit, for it must not alter its 
level beneath the surface of the water. Two concentric 
screw propellers, revolving in reverse directions, and actuated 
from within by compressed carbonic acid, or some other 
elastic vapour or gas, or by coiled-up metallic springs, or by 
electro-motive power, generated within the torpedo or in 
the attacking ship, and transmitted through an insulated 
wire, as in Way’s, and one or more American inventions, 
have been among the most promising methods of propul- 
sion employed, but in all thes? the rate of transit through 
the water is not great, and the less that is, the less certain 
becomes the aim that can be taken at the ship to be 
struck. 

Within the last year or two, experiments have been 
conducted at Woolwich upon a form of torpedo, the 
invention of Mr. Whitehead, an English engineer, for some 
time employed by the Austrians in experimenting upon 
torpedoes at the naval port of Pola, on the Adriatic. Mr. 
Whitehead’s torpedo, with self-contained propulsive power, 
is stated to have been, in the judgment of the Austrian autho- 
rities, so successful as to have received a reward of £15,000. 
His invention was subsequently communicated by himself 
to our Government, and its merits sufficiently recognised 
—if we be rightly informed—by a large payment made to 
the inventor. It is also said to have been pur- 
chased by the American as well as by the French Govern- 
ment for large sums; so that Mr. Whitehead has already 
received a very ample reward for his invention. His tor- 
pedo consists of an elongated metallic vessel, provided with 
projecting flanges or fins intended for securing its direction 
of motion only, the explosive agent being coutained at the 
forward end, while the after end incloses a cavity into 
which air is compressed to a very high pressure (100 or 
more atmospheres), Which thus requires a vessel of great 
thickness aud strength. Much secrecy has been observed 
with respect to what is contained besides within the torpedo. 
The compressed air, however, is caused to act upon a 
double or concentric pair of right and Icft screw pro- 
pellers by means of a little pair of air-engines; the torpedo 
is also provided with a rudder, which may be set to 
various angles so as to counteract lateral drift way, and it 
is stated or surmised that the obliquity of this rudder may 
be automatically altered in the event of the transverse 
current or other divellent force altering during the transit. 
This torpedo has been reported on by an American experi- 
mental commission, excerpts from which report will be found 
in THE EnGIneEkER, vol. xxxvii., page 141. The enormous 
air pressures necessarily employed in this torpedo for even 
very moderate distances of transit form a great objection 
to its use, and already the experimental trials of it in this 
country have been attended with fatal results. Notwith- 
standing which, the rate of propulsion attained up toa 
very recent period does not appear to have reached more 
than about ten miles an hour, although, if the reports 
which have reached us be quite reliable, a speed largely 
exceeding this has been obtained at Woolwich in tr.als 
made in the Arsenal canal, in which a straight reach of 
considerable length exists. The greatest experimental dis- 
tance of transit which limits the distance between the 
attacking and attacked ships does not as yet appear to 
have exe «led about 600ft., although the torpedo let loose 
in the wat is capable of making a transit of about four- 
fifths of a mile, but no doubt with great uncertainty as 
to direction and reduction in speed. 

If a velocity, as said to have been attained at Woolwich, 
approaching 30ft. per second, or even one a good deal less 
than that, has actually been attained, the submarine 
torpedo promises to become a really effective weapon of 
attack. Most of the experiments hitherto made with this 
class of torpedoes have been conducted at distances not 
exceeding 300 yards between the attacking and attacked 
ships, it eva assumed that at that distance the attacking 
ship would be comparatively safe from the artillery of her 
opponent, the accuracy of aim decreasing rapidly with 
distance through the movements of both ships, the small- 
ness of the mark presented, and deviations in flight. 
Now, at the above rate, 300 yards of water would be run 
through in less than two minutes, and bearing in mind 
that every deviating force upon the torpedo due to wave 
or current action, and every disturbing influence arising 
from the movements of both ships, must be reduced in 
proportion as the velocity of torpedo transit is greater, it 
would seem probable that here at length a reasonable 
chanceis presented for striking the enemy’s hull, and thusone 
prime difficulty of torpedo attack be overcome, though 
many others still remain to be surmounted. We are 
enabled te state, however, that in 1861-2, Mr. Charles 
Lancaster presented to our War De ent designs and 
description for 4 torpedo which, like Whiteh conr 
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tained its own means of propulsion. These designs were 
received and acknowledged with the request that they 
should be allowed by the inventor to repose in the archives 
of the War Department until some future necessity might 
arise for the employment of such a destructive mode of 
warfare, and so the matter did rest until a comparatively 


recent period, when, having heard of Mr. W itehead's 
success, Mr. Lancaster called the attention of the authori- 


ties to his anticipation of the invention in 1861-2, or twelve 
or thirteen years since. From the nature of Mr. Lancaster's 
propulsive agent, a transit velocity equal at least to any- 
thing said so far to have been attained by Whitehead’s, 
and one that might be made greatly to exceed that of the 
latter, is physically possible, and would be attended with 
no danger to the operators. The torpedo itself 
might be much Jighter, simpler, and less expensive both 
in construction and use, and if the splendid reward of 
£10,000 has been paid to Whitehead, it seems but hard 
lines that Lancaster should not be rewarded for his inven- 
tion, which has been in the hands of Government for 
twelve or thirteen years, and which offers some positive 
advantages over Whitehead’s invention. 

There are two vulnerable places in every ironclad as yet 
constructed—the bottom and the deck—and whether the 
problem of attack by torpedo, and whether by Lancastre 
or by Whiting, be already solved, or on the way to solu- 
tion, the attack by the vulnerable deck remains an almost 
untouched subject for the inventive skill of the naval 
artillerist. A single very large shell lobbed in upon the 
upper deck and there exploded, would almost certainly put 
any ironclad hors de combat. 

It was proved at Woolwich Marshes that a charge of 
only 101b. of powder sent a 36in. shell, weighing above a 
ton, a horizontal range of 360 yards, while with 20 lb. charge 
the range was increased to more than 900 yards, and with 
such small charges such shells might be fired from a mortar 
or howitzer weighing far less than an 18-ton gun. Pro- 
bably spherical shells would not be the best for remaining 
where lodged upon a deck until the explosion took place, 
but the whole subject presents an excellent tield for inves- 
tigation, for the possibility of lodging a large shell, whether 
spherical or of some other form, upon an enemy’s deck at 
such very short ranges can scarcely admit of debate, and 
if a ship of war may venture to approach another within 
300 yards for the purpose of discharging a somewhat un- 
certain underwater torpedo, she may unquestionably do 
the same for the purpose of landing upon her opponent's 
deck a destructive shell, even though the latter be still 
subject to the possibility of missing its mark. Under cir- 
cumstances otherwise alike, the attacking ship thus em- 
ployed would have one element of safety which is scarcely 
possible if the attack be made by torpedo. The torpedo 
ship must arrest her course and become stationary before 
she can with any certainty launch her weapon; the mortar 
ship, on the contrary, may keep on her way without her 
motion deranging sensibly that of the shell fired in the 
direction of her hows during its very short flight. 


THE GUN COTTON EXPLOSION IN THE ROYAL ARSENAL. 
As reported in the daily papers on Monday last, a fatal accident 
occurred in the Royal Laboratory, Royal Arsenal. A 7in. 
Palliser shell, which was being charged with wet gun-cotton, 
pressed into it by hydraulic pressure, exploded, killing Mr. Young, 
the foreman in charge, on the spot, and injuring two more men. 
One died on the following morning; the survivor is not so seri- 
ously injured as was at first supposed. A fatal accident occurring 
in a Government factory, beyond the direct mischief occasioned, 
has a special significance with reference to the system of Govern- 
ment inspection of explosive factories, adopted in 1871; and 
an accident occurring with gun-cotton in a wet state is altogether 
so contrary to what is believed possible, that it calls for extra- 
ordinary investigation. A special board of officers is now engaged 
in inquiring into the particulars connected with the accident. 
At this stage of the proceedings it is well not to hazard 
opinions. It is, however, to be observed that wet cotton that has 
been subjected to hydraulic pressure, and wet cotton handled and 
stored in an ordinary way, are two totally different things. 
Supposing a part of the cotton to have had all the moisture 
pressed out of it, and to have been subjected to friction, espe- 
cially between two surfaces of iron, explosion might easily follow. 
The process which was being carried out might thus, without 
care and precaution, become very dangerous. What orders were 
given, and how far they were enforced or neglected, it remains 
to be seen. It would neither be right to assume carelessness on 
the one hand, or the existence of a new property in gun-cotton 
on the other, but a few days will probably be sufficient to put us 
in possession of the facts of the case. , 


AN UNFORTUNATE COMPANY. 

Very great interest is being taken in all the iron making dis- 
tricts in the affairs of Messrs, John Bagnall and Sons, Limited. 
It will be remembered that some time ago, after the concern 
passed from Messrs. Bagnall to the limited liability company, it 
became known that a large sum of money had been paid to the 
promoter, and that one of the shareholders—a Mr. Dick—pro- 
ceeded in the Court of Exchequer to get his name struck off the 
list of shareholders. He did not succeed; but the Lord Chief 
Baron, in remarking upon the contract between Messrs. Bagnall 
and Mr. Carlton having been suppressed when the project was 
floated, said that it “was a fraud within the 38th section.”” Mr. 
Dick has still an action pending against the company. Mean- 
while a committee of investigation which was appointed at the 
annual meeting o shareholders, at which the contract between 
Messrs. Bagnall and Mr. Carlton became known, have made their 
report. It was presented at a special meeting in Birmingham 
on Thursday, last week, which followed upon the annual meeting 
of the company at which the report previously given in THE 
ENGINEER was adopted. In that report it was shown that there 
had been a loss upon the year’s working of £10,559, but that 
that total was reduced by £1605, the amount carried forward 
from last year. The report of the committee of investigation 
was very complete, and contained eighteen methodically arranged 
clauses. The committee, which had met no fewer than twelve 
times, and had sat early and late, had succeeded in ascertaining 
that not only was £85,000 privately paid as promotion money to 
Mr. Carlton, but that other sums had been paid to other persons 
connected with the formation of the company, amounting altoge- 
ther to £107,000. This aggregate included £19,000 which Mr. 
Richard 1 had covenanted to pay Mr. Joseph Naylor and 
his deceased brother, Mr, William Sutton Naylor, at the rate of 
£6090 apicce, together with an anni te of £500 for seven 
years. e £19,000 set down to . Naylor, who are. the 





managing directors of the concern, those gentlemen assert has no 
reference to the formation of the company, but that it was for 
services rendered to the Messrs. Bagnall before the company was 
formed. The committee nevertheless point out that Messrs. 
Naylor, who had been connected with Messrs. Bagnall for some 
time, and had power over the disposition of the property, declined 
to permit the completion of the contract between Messrs. Bagnall 
and Mr. Carlton until the covenant between Messrs. Baguall and 
themselves had been signed. The report of the investigation 
committee adds that “although the only agreements produced to 
your committee are those with Mr. Bytheway and Mr. Carlton, 
yet your committee have reason to believe that there are other 
agreements in existence between Mr. Carlton and other parties 
with reference to the formation of the company.” All these 
facts the committee had laid before learned counsel of the equity 





bar, who advised that full relief might be obtained in the Court | 


of Equity, both as against the vendors and also the promoters; 
and further, that proceedings ought to be instituted for this pur- 
pose with as little delay as possible. The committee recom- 
mended that such proceedings should be taken. The meeting 
freely endorsed everything the committee had done, and gave 
them full authority to act upon the legal opinions obtained. The 
transfer, therefore, of the long-established iron-making concern of 
Messrs. Bagnall to a limited liability company is likely to result 
in a trial of some importance in connection with the promotion of 
public companies under the modern law. 
THE DANKS FURNACE IN AMERICA 

InrorMATION of a later date than Mr. I. L. Bell's visit to the 
United States has been received in Staffordshire, relative to the 
working of the Danks furnace in the States. The ex-president 
of the Iron and Steel Institute in his “ Notes of a Visit to Coal 
and Iron Mines and Ironworks in the United States,”’ said that 
two establishments at which the Danks system was still in use 
were the Railroad Mill at Cincinnati, under the personal superin- 
tendence of Mr. Danks, and the Mill of Messrs. Graff, Bennett, 
and Co., at Pittsburgh. Mr. Bennett and his manager—Mr. 
Williams—Mr. Bell declared to be equally sanguine with Mr. 
Danks as to the ultimate success of the system. The later infor- 
mation is that Messrs. Graff, Bennett, and Co. are increasing their 
number of furnaces, that they are taking the bloom direct to the 
Universal Rolling Mill—which has reverse motion)—and that upon 
coming out of the rolls the hot iron is slit to varied widths by 
powerful cutters. When the Danks process was discussed by 
the Staffordshire mill and forge wanagers, on the occasion of 
their visit to the Ravensdale Works in North Staffordshire, 
certain of them expressed doubt as to the practicability of dealing 
with such large blooms as were produced by the rotary furnace, 
so as to make from them the smaller sizes of finished iron for 
which South Staffordshire is best known; and it was pointed 
out that the difficulty might be met by slitting the blooms 
immediately they left the forge rolls. It would seem as though 
Messrs. Graff, Bennett, and Co. are leading the way in an adapta- 
tion of the Danks process to the making of the smaller sizes. If 
they are successful in this work, what they are doing is of con- 
siderable importance to South Staffordshire. Though nothing is 
known of any present attempt to lay down the Danks plant in 
South Staffordshire, yet there is a rumour that, at least in one 
instance, there is a disposition to test the Crampton furnace. 
Nevertheless, the probability that one or the other, or it may he 
both, will be forced upon the district at no distant day is pretty 
generally conceded. 

BRAKE TRIALS, 

Tue Royal Commission on Railway Accidents, which has lately 
been taking evidence in different towns in the country upon 
means for diminishing the frequency of disasters on the iron 
highways of the country, have asked the Railway Companies’ 
Association to make experiments with continuous brakes. The 
Railway Companies’ Association has consented, and a piece of 
level line on the Nottingham and Lincoln branch of the Midland 
Railway has been selected. Several continuous brakes will be 





lies between Skinner :street and Ossulton-street, shall set back the 
fruntage line to Euston-road so as to allow that portion of the 
road to be widened to 70ft. Another clause introduced by the 
Committee obliges the company in a similar way to set back the 
frontage line of Ossulton-street between Euston-road and Chapel 
street, so as to allow of that street being widened to 50ft. ‘The 
company are also, at their own expense, to make Skinner-street, 
which is now only 30ft. wide, 60ft. throughout its entire length, 
and likewise to widen Phcarnix-street to 50ft. The company are 
not to be permitted to stop upany of the streets which they will 
be able to appropriate under the Act until they have completed 
the street improvements just named. A special clause inserted 
under the provisions of the new standing order further provides 
that as the construction of the line will involve the removal of a 
large number of houses occupied by the labouring classes, the 
company, before displacing any such persons, shall provide suth 
cient accommodation elsewhere; and for the purpose of enabling 
them to provide such accommodation they are empowered to sell 
or let on building leases certain lands in the neighbourhood for 
the erection of suitable dwelling-houses or lodging-houses. 
8-HORSE POWER PORTABLE ENGINE. 

At page 368 we illustrate an 8-horse portable engine con 
structed hy Messrs. E. R. and F. Turner, Ipswich. The drawing~ 
practically explain themselves. The engine has a Qin. cylinder, 
l2in. stroke. The most noteworthy feature is the framing, 
which it will be seen is solely of wrought iron. The drum on the 


| crank shaft contains Hartnell and Guthrie's patent governor, 


| already fully described in these pages, which acts directly on the 


| slide valve, and is extremely efticient. 


brought forward for trial—amongst thein the Westinghouse, the | 


Barker brake, 
vacuum brakes, and others. 


Clark’s chain brake as improved by 
Mr. Edward Woods, C.E., of West 


minster, has been appointed to conduct the trials, and Colonel | 


Inglis, R.E., is associated with him. The experiments commence 
on the 9th proximo, and we believe every care will be taken to 
render the tests exhaustive, both for the information of the 
Royal Commission and for the guidance of railway managers and 
engineers. To carry out such a series of tests as will settle the 
question as to which is the best continuous brake, can be no easy 
matter, but due precautions will, we hope, be taken to secure ; 
good result. 





PRIVATE BILLS IN PARLIAMENT. 
THE following private Bills have been read during the past 
week in the House of Commons for the second time :—London, 
Tilbury, and Southend Railway ; the Lymington Harbour and 


Webb, | 





Docks ; the Prudential Assurance Company ; the South Devon | 


Railway ; the Vestry of St. Pancras, and the Wigan Junction 
Railway Bills, while the Busby Water, the Galway, Oughterard, 
and Clifdon Railway, the Greenock Water, the Llanelly and 
Mynydd Mawr Railway, the Ulster and Portadown Dungannon 
and Omagh Junction Railway Companies Amalgamation, the 
Widnes Local Board, the Metropolitan Board of Work» 
(Various Powers), the Birmingham Gas (No. 1), Birmingham 


Gas (No. 2), Bristol Port and Channel Dock, Broadstairs Water | 


(No. 1), Broadstairs Water (No. 
horough Gas, Newport Pagnell Railway, Plymouth and Dart- 


moor Railway, South-Eastern Railway, Tunbridge Wells Gas, | - A ons : : 
, | financial possibility or commercial profit. 


the Metropolitan and South-Western Junction Railway, the 
South Dublin Railway, and the Staffordshire and Worcestershire 
Canal Navigation Bills have been read for the third time and 


passed. 

The Midland Railway Company's Bill, which seeks for powers 
to construct what is called the St. Pancras connecting line, has 
passed the Committee of the House of Commons, a number of 
highly important clauses relating to the demolition of houses, the 
stopping up and widening of streets, and other powers sought by 
the company having been inserted. The undertaking is one of 
great magnitude, and the Bill as now sanctioned by the Parlia- 
mentary Committee empowers the company to close no less than 
twenty streets and places, and demolish upwards of 300 houses 
in the neighbourhood of St. Pancras. The lands, houses, and 
other buildings which the Bill empowers the company compul- 
sorily to purchase are sityrated on the west side of St. Pancras 
Station, extending northwards to a depth of 400 yards from the 
Euston-road to Phoenix-street, and westward, about 200 yards 
from Skinner-street, Euston-road, to Ossulton-street, and covering 
an area of about 15 acres in extent. The Bill was opposed by 
the Metropolitan Board of Works, not, however, on its merits, 
but with the view of securing the widening of several streets in 
the neighbourhood ote company’s St. Pancras terminus, where 
it is proposed to t a great clearance of dwelling-houses. 
The a ae after hearing evidence, troduced ‘a clause 


in’ 
under which the when have acquired possession of 


2), Dundee Harbour, Marl- | 





The workmanship of the 
engine leaves nothing to be desired, ax visitors to the approaching 
Agricultural Show will be enabled to see for themselves, and the 
performance of these engines is in every respect satisfactory 


REPORT ON THE UTILISATION OF PEAT AND 
PEAT LANDS. 
By Mr. F. A. PaGet, C.E. 
(Continued from pane 31.) 


1X.—Sunpry APPLICATIONS OF PEAT. 
Railway Carriage Briquettes.—-W. Lentze, of the Pressed Peat 
Works at Einbeck, Hanover, showed some beautifully made 


briquettes, of charcoal peat, chemically prepared, such as are ex 
tensively used in Germany for warming railway carriages, as also 
raw, presse d and carbonised peat. 

Tiatching.—A medical man, Dr. Keestner of Bordesholm, ex 
hibited in the North German depatment thatching and partitions 
consisting of raw fibrous peat covered with a varnish. 

Pastelward and Paper. A process for making paper necessarily 
from fibrous peat, was patented in 1354 in France. Peat is used as 
a material for paper in the pasteboard factory of Petersburg, in the 
straw paper works ot Elbing, and at the paper works at Emden. 

Substitute for Straw.—In parts of Bavaria, the dry turf forming 
the surface layers of some moors has been used for many years in 
stead of straw in cattle stalls, and with proved economy ; the re 
sulting manure being also extremely valuable. * 

Manuve.—For several years back there has been a factory at 
work at Landshut for making artificial manure, in which powdered 
peat is mixed with dung and feces. Mr Samuel W. Johnson, 
Professor of Analytical and Agricultural Chemistry, Yale College, 
has given considerable attention to the use of peat as a fertiliser of 
the soil. He states that:-*‘ When peat, properly prepared by 
weathering or composting, is suitably incorporated with a poor or 
light soil, it slowly suffers decomposition and wastes away. If it 
be wet, and air have access in limited quantity, especially if lime 
be mixed with it, a portion of its nitrogen is gradually converted 
into ammonia, With full access of air nitric acid is produced. In 
either case, it appears that a considerable share of the nitrogen 
escapes in the free state as gas, thereby becoming useless to vegeta 
tion until it shall have become converted again into ammonia or 
nitric acid. In happens in a cultivated soil that the oxygen of the 
air is in excess at the surface, and less abundant as we go down 
until we get below organic matters; it happens that one day it is 
saturated with water more or less, and another day it is dry, se 
that at one time we have the conditions for the formation of 
ammonia, and at another those favourable to producing nitric acid. 
In this way, so far as our present knowledge warrants us to aflirm, 
organic matters, decaying in the soil, continuously yield portions ot 
their nitrogen in the forms of ammonia and nitric acid for the 
nourishment of plants. The farmer who skilfully employs as a 
fertiliser a peat containing a good proportion of nitrogen, may thus 
expect to get from it re:ults similar to what would come from 
the corresponding quantity of nitrogen in guano or stable manure.” 

Peat Ash.--Potash from peat was stated in the catalogue to have 
been sent from Russia, but it could not be found, in spite of a per 
sistent search, aided by the officials, It is possible that the ash of 
some kinds of peat could be utilised. The percentage of ash varies 
greatly, being from one to as much as 3% per cent.; the better 
qualities containing from 3 to 8 per cent. The ash of some kinds 
of peat in Germany has been stated to contain as much as 15 and 
20 per cent. of phosphoric acid. An ash of this description would 
be a rich mine for agricultural manure. Of course peat containing 
more than 20 per cent. of ash is useless in the shape of condensed 
fuel. 

THE UTILISATION OF PEAT IN THE UNITED KinGpom. 

We have afforded in the above sufficient evidence that peat can 
be applied to all the purposes of fuel, to almost all the purposes for 
which coal and wood are used, It can at least supplement wood 
charcoal in the blast furnace; it can be used for puddling and 
welding iron, for glass making, brick burning and similar applica- 
tions; locomotives can be driven by it, and peat can even be dis- 
tilled, like bituminous coal, for solid and liquid hydrocarbons. The 
question only is :—At what cost, or, rather, whether the capital 
and labour employed in its winning can expect an adequate return. 
As with the working of coal at great depths, so with the utilisation 
of peat; the question is not one of mechanical possibility but of 

{ Now, in the first place, 
it is a significant fact that though both Belgium and the United 
States were well represented as regards their natural wealth at 
Vienna, and while both, America more especially, possess consider- 
able deposits of peat, nothing of the kind was sent by either. 
These two countries most of all others resemble our own, and 
especially in possessing rich deposits of coal, easy means of cemmu- 
nication, and a high development of manufactures, with the atten 
dant high price of labour, skilled and unskilled. We believe, 
after =a inquiry, that peat is not worked at all in Belgium. 
On the other hand, many trials have been made in the United 
States; but experience esoutth is certainly not encouraging. 
From our consul’s report we see that, in Maryland, for instance, 
in spite of anthracite coal costing last year 7 dols 25 cents, 
delivered free in Baltimore, and after the attempts of two peat 
companies to there establish themselves, peat is used solely as 
manure, In Boston, a manufacturer, possessing close to his factory 
an abundant supply of peat, for the preparation of which he had 
erected machinery, after using peat for some time, ‘‘ now finds it 
more profitable to procure coal from a distance, for which he has to 

4 dols. per ton prime cost, 3 dols. per ton for carriage,” or 
7 dols. in all per ton. In Pennsylvania the immense supplies of 
anthracite obviated any recourse to peat. From Illinois the prin- 
cipal of the College of Nétre Dame in St. Joseph's County writes : 
—** We have used from 600 to 800 tons of peat every year since 
six years, and our experience of it during the above period obliges 
us to give it up for economy's sake, coal being cheaper. A ton of 





* Mem.—In of Ireland, turf is used and even ‘erred 
to straw for both S Tie nid taceenre Genie eee 
farmers to be nearly equal to guane. 
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peat costs 5 dols. 50c. at the college. A ton of coal of good 
quality is equal to 24 tons of our peat. In other words, our peat 
contain 30 per*vent. of combustible matter, while coal of the best 
quality contains 80 to 90 per cent.” 

Near Portland, State of Maine, about fifteen years ago a com- 
pany was formed for its ~~ and sale, but it failed with 
great loss, and since then no further efforts have been made, It 
was also attempted to mix it with anthracite coal dust. 

Mr. Consul-General Archibald writes that ‘‘ during and imme- 
diately after the civil war, the scarcity of coal, in consequence of 
Government requirements and the closing of the Maryland mines, 
greatly stimulated attempts to manufacture peat. Forty-seven 
companies, with capital varying in amount from 50,000 dols, to 
5,000,000 dols., were organised for the purpose of raising and pre- 
paring the fuel. These have all failed and involved in the aggregate 
an immense loss to their shareholders, At present, while no 
statistics exist of the actual production, it is not probable that, in 
the United States, 10,000 tons per annum are maaufactured of a 
character fit for transportation or market. In some parts of New 
England and in Michigan, _ fuel is ny prepared for im- 
mediate use on the spot, and on the Hudson and in Connecticut, a 
few small enterprises make a fairly merchantable article.” 

Mr. Archibald also describes plans — on trial at the Berlin 
bog on the Hartford and Newhaven railroad in Connecticut, which 
appear to possess considerable merit. The bog covers 75 acres. 
“The peat is dug and raised one ton at a time by a steam dredge, 
and deposited in iron tubs with perforated bottoms, through which 
the water drains, whilst they are being moved to a wooden platform 
18ft. high, 12ft. wide, and 15ft. long. On this platform are two 
boom derricks, raising and discharging the tubs on the platform. 
The peat falls through openings on the platform, on an archimedean 
screw, feeding it into a mill, where revolving knives of different 
dimensions convert the fibre and undrained water into a thick 
paste, which falls intoa hopper. Under the hopper are moulds 
resting on wooden tramways, so that when one mould is full 
another takes its place. The full moulds are lifted into cars and 
conveyed to a drying ground, where each mould is overturned and 
the peat left on the grass. Té soon dries, and after an exposure of 
forty-eight hours, it is said neither rain nor frost will injure it. 
The machinery is capable, if required, of turning out 100 tons per 
day for the 150 working days from April to November. The selling 
price of the prepared peat is 5 dols. per ton, no doubt on the 
ground itself, 

The simple reason of the failures of peat enterprises on a large 
scale in the United States is that the peat has to compete with pit 
coal ranging in price last year at the tide-water shipping ports 
from 5 dols. 5 cents, to 7 dols. 15 cents per ton of 22401b., or with 
coal at a comparatively low rate, Sooner or later, often without 
the least aid from science, capital finds out the value it gets for 
expenditure. 

The calorific va'ue of any fuel necessarily depends on its chemical 
constituents, and no mechanical manipulation can affect these, by 
whatever fine name this manipulation is designated ; whether 
* maceration ” or mastication,” or otherwise. What peat has 
not got cannot be put into it. To mix therewith coal dust pre- 
supposes a local competition with coal, which peat can never 
sustain ; to take oily shale means taking a substance out of which 
a more valuable material than fuel can be distilled. Now, while 
an average peat contains only about 60 per cent, of carbon, against 
generally more than SO per cent, in average coal, it also contains 
more than 30 per cent. of oxygen, against only about 5 per cent. 
in coal. Welsh coal, for instance, generally contains the highest 
percentage of carbon and the lowest of oxygen of any British coals. 
As combustion consists in a chemical combination of carbon and 
hydrogen with oxygen, and as the oxygen required is already found 
in the atmospheric air, the more oxygen and the less carbon a fuel 
contains, the less will be its value asa fuel. Absolutely dry peat 
has therefore a calorific capacity only about two-thirds that of 
coal ; and as it cannot be absolutely dried except artificially in a 
kiln, involving expenditure of fuel, peat, even of good quality, with 
its 25 per cent. of water, can never do more than one-half of the 
duty of the same weight of coal. 

It is worth a remark that, during last winter (1873-4), common 
air dried hand-cut peat was being retailed at a number of places 
in London at actually £3 per ton. As sea-borne coal could be 
obtained for little more than half that sum per ton, this fancy 
price for peat was fixed in ignorance of its real value, which, 
measured by its calorific effect as compared with that of coal 
delivered into the cellar, should be at most about 15s, per ton, 
The practically new and unknown fuel was evidently estimated by 
its new acquaintances according to its apparent bulk ; and possibly 
novelty had something to do with it. About thirty years ago, 
before the many enclosures of commons round London, not 
inconsiderable quantities of peat used to be sold to the poorer 
classes, 

When we compare the conditions of working this fuel, at the 
best possessing half the value of coal, we find that peat is under 
many unavoidable disadvantages. 

Coal can be excavated all the year round; as noticed in our 
tabular statement, the actual number of working days available 
for peat cutting ranges, in the United Kingdom, from 70 or less, to 
at the longest, 120 days. It is even stated that in the highlands of 
Scotland and the Hebrides, only the month of May is available for 
cutting peat. If cut too early it may become frozen, when it 
crumbies to powder; if cut too late, the chance of any of the warm 
weather of June and July may be missed for the whole year. 
Now these months are just those when labour is required for agri- 
culture, and when, therefore, it is dearest. How is the regiment 
of people required for an extensive enterprise to be employed and 
paid during the remaining yea of the year? It is clear that a 
production confined to only a few months or even weeks of the 
year can flourish only under special circumstances, can obtain only 
x local importance. In fact, nowhere has peat ever been able to 
really compete with coal; it is used where no other choice is possible; 
and at once disappears as soon as coal, even at a high price and low 
quality, appears on the field. Peat cannot even compete with 
lignite. Another great difficulty in working peat on a large scale 
consists in the fact that the expense of carriage increases so rapidly 
with the extent of the enterprise, as the work necessarily extends 
over such a large area, an area rapidly increasing with the extent of 
the undertaking. When the peat has been excavated, dried, and 
stored, it has to be conveyed to the place where it is to be burnt. 
While a cubic foot of coal contains about 60 Ib., peat only contains 
30 Ib., so that with half the calorific capacity it takes up twice the 
space; or it has twice the weight and four times the bulk of coal 
able to do the same duty. Under similar conditions, therefore, a 
colliery more than twice the distance from, say, a given town can 
compete with the products of a bog, merely as to transport. The 
loss of peat in transport is also considerable. Even when the difti- 
culty of carriage transport is overcome, the peat necessarily has to 
be lifted into the furnace; and at the very least, two tons of peat 
have to be thus raised to get the same duty as one ton of average coal. 
With, for instance, large waterworks often consuming, say, 30,000 
tons or more, annually, and similar establishments, this is a serious 
item, involving a considerable increase in the staff of firemen. Then, 
as compared with coal, a storeage room at least four-fold has to be 
provided for. In practice, the space for storing would have to be 
probably six times as much, 

As we believe that much money is being just now improperly 
applied in this country, through an insufficient consideration of the 
conditions of the question, we have tried to facilitate a rapid exami- 
nation of the subject by means of a tabulated statement. 

We have done our best to make this table as complete as ible, 
but it is extremely difficult to get really accurate figures of the cost 
of operating with peat. In the first place, patentees and inventors 
are, for obvious reasons, seldom if ever ready with such figures; in the 
second, such figures greatly vary, as it is extremely difficult soaphly 
a correct measurement to a material so varying and worked under 
such varying conditians, In any case, the actual cost price is an 
extremely delicate gubject with peat fuel machinery patentees, 





One of the lessons we have striven to inculcate is that the peat 
question can never be solved by the use of the macerating and 
other processes, about which so much has been said and published 
under the stimulus of an abnormal price of coal, The popular 
notion in Great Britain has been, until lately, that peat cannot be 
worked to pay now, however, many companies under the stimulus 
of the coal dearth, seem to be running into the other extreme. 
Such a comparatively worthless material as raw peat can with 
difficulty be loaded with the first cost, interest thereon, deprecia- 
tion and repairs of costly and complicated machinery and appara- 
tus. bey considerable undertakings for working peat have been 
set up at different times in England, America, France, Germany, 
Anstria, and Switzerland; numbers have come to grief, and many 
of the few in existence have to contend with bad results. The 
history of all machinery processes is one of complicated beginnings, 
and of inventions and combinations made to overcome often only 
supposed difficulties. But it is more than doubtful whether one 
machine, or even one process, will ever be found applicable to all 
kinds of peat deposits, as it will probably never be possible to find 
several large peat works with exactly the same apparatus. Such 
an amount of uncertainty and variation can ae be found in 
any other branch of engineering. 

We doubt whether condensing peat is at all a necessary or even 
an advantageous way of working a deposit. Its advantages onl 
consist, firstly, in working up the whole vertical section, by which 
a fuel is obtained generally embodying the average of the ‘ifterent 
qualities; secondly, in obtaining a product better for transport; 
thirdly, condensed peat, once dried, takes up and contains probably 
somewhat less moisture than some kinds of hand-cut peat. That 
is all. The expense is, and must always be, more than when the 
peat is merely cut. Instead of a pugging mill, we should much 
prefer to apply a good simple excavating machine. Of course, for 
the supply of a large town, for instance, condensing has a better 
field for the reasons we have given, In such a case, or in any 
instance where a macerator is employed, the most rational plan is 
to make it portable, as is the case with the oldest and most gener- 
ally used of the systems appearing in our tabulated statement, 

Sut peat simply cut, whether by machine or hand, and not con- 
densed, must always remain the cheapest product ; and the body of 
our work contains cumulative evidence to this effect from all 
the countries where peat is seriously worked and used in large 
quantities, 

The true way of making the peat bogs of Treland available for 
industrial purposes in which high temperatures are required, would 
consist in producing gas from hand-cut air-dried peat, in such 
furnaces as that of Mr. Siemens, thoroughly condensing the gas, 
and burning it systematically with its proper allowance of heated 
air. Used in this way, there isno doubt that common air-dried 
peat can be made to yield a calorific duty 65 per cent, of that of 
average Staffordshire coal. Mr. C. W. Siemens has, we believe, 
proposed that the gas-producing apparatus should be laid down at 
the bog, and the gas conveyed in culverts to the factory where it is 
to be burnt. Underthe stimulus of the high price of coal, two 
regenerative gas furnaces have been set up by Mr. A. McDonnell, 
at the works of the Southern and Western Railway, Inchicore ; 
and they are stated to be already giving good results. In working 
iron, itis absolutely indispensable either to completely dry the air- 
dried peat by artificial means, as is done in most of the continental 
ironworks where the Siemens furnace is not employed, or to gasify 
it, and condense the gas by injection or surface sealinaniion. This 
has to be done, not merely to obtain the requisite temperature, but 
in order to prevent that burning away, or diminution of “the 
yield” of iron, which takes place whenever heated iron is brought 
into contact with the vapour of water. An elementary experiment 
in chemistry consists in producing free hydrogen by the oxidation 
of heated iron brought into contact with a current of steam. 

A cognate apparatus is Hoffmann’s continuous kiln, used in such 
great numbers in the peat districts of Germany, but, as already 
stated, never even tried inTreland. A railway running through or 
near a peat bog would appear to offer a favourable field for the 
utilisation of peat; but, similarly, though the Irish Midland 
Great Western Railway passes through seventy miles of bog, the 
company have not found it to their interest to use peat, 

From the examination of experience in other countries, and a 
consideration of the real value of peat as compared with coal, we 
have arrived at the following conclusion :—That peat can only be 
sold at prices ranging from one-third to one-fourth of the local 
selling price of average coal. 

Now as the cost of raising coal in, say, South Staffordshire, in- 
cluding all items whatever, except the lordship or royalty paid to 
the owners, ranges at the most from 5s, to 10s. per ton, according 
to the thickness of the seam, the depth, &c,.; and as this cost 
covers both lump and slack coal, a very narrow and impossible 
margin is left for working peat, except even at remote places where 
the cost of carriage adds James a to the price of coal. In fact, 
in a large cool-producing country like ours, peat would have to 
compete, not so much with the practically more valuable coal in 
lumps, but with the much cheaper slack or dust of coal, or small 
coal, which needs little or no destes, and not much more labour 
to convert into bricks, 

When one bears in mind the high price of labour in Great 
Britain in relation to a material the varying conditions of which 
render it impossible to do without some intelligent labour ; the in- 
constant nature of a very moist climate under the influences of 
which a material containing at least five or six times its weight of 
water has to be moved and dried ; the highly developed means of 
communication bringing with them almost everywhere a fuel able 
to do as much work as twice the same weight of peat ; that bring- 
ing half a ton of this competing coal, a material complete in itself, 
to the surface, often only costs about half-a-crown and less; it is 
difficult to hope, in spite of the present high prices of coal, that 
the production for fuel of peat, per se, can compete on a 
sound basis with the working of coal even at considerable distances 
from the pit. On the other hand, land and space are extremely 
valuable, especially in England; wide areas now useless are 
covered with peat moors, heaths, morasses, and bogs; and if, as 
in Holland and some parts of Germany, the utilisation of 
peat as fuel were combined with a systematic utilisation of the 
surface and waste left by the extraction of the peat itself, possibly 
with a simultaneous application of the sewage of large towns, the 
question of peat and peat wastes might assume a very different 
aspect. While the extraction of coal generally ruins, by subsi- 
dence, the superincumbent land, the extraction of peat often 
raises its value. The extraordinary prosperity of the peat colonies 
of Holland and East Friesland is certainly a very important fact, 
deserving most careful study. Whether it could co-exist with a 
relatively low price of coal, or without the conditions of /a petite 
culture, where each man is working for himself, are important 
questions. If he owned a large extent of country covered by uo 
we should be inclined to hand over a portion on a 100 years’ lease 
to a colony of Dutch, practised in draining and reclaiming such 
land, and able to teach, by example, the surrounding population, 
The Dutch realise great wealth out of their peat beds, through 
their industrious and patient habits ; not - means of complicated 
machinery vainly attempting the impossible task of evolving a 
rival to coal, 








CLYDE PURIFICATION INQUIRY. 


Sir Joun HawksuHaw, C.E., has concluded his public inquiry 
regarding the means of purifying the Clyde. The F agua 2 part of 
the evidence submitted to the Commissioner on the subject was 
summarised in the last issue of THE ENGINEER. At the subse- 

uent sittings of the court a ber of tl contributed 
their views. Mr. Edward C. E. Stamford, F.C.S., Glasgow, said 
he had come to the conclusion that the best means of disposing of 
the sewage from water-closets and of collecting the excreta was by 
a lane as the carbon closet system, which was a modifica- 
tion of the closet system, in so far as was substituted 


charcoal 
for earth or ashes, Mr. J. J, Coleman, ghemist to Young’s Paraffino 








Oil Company, said he had made experiments with carbonised 
crushed shale as a filtering medium, which he found to be suc- 
cessful in removing the odour. He exhibited specimens of 
liquid sewage on which he had experimented, and which 
was totally deprived of any offensive smell. Sir John Hawk- 
shaw remarked that he considered the communication of Mr, 
Coleman important and worthy of attention, and recommended 
him to continue his experiments. Mr. J. C. Melliss, engineer to 
the General Sewage and Manure Company (Limited), London, 
gave a description of the scheme by which that company are dis- 
posing of the sewage of Coventry. The inquiry was afterwards 
declared closed. Nothing has transpired regarding the time which 
may elapse before Sir John Hawkshaw will be ready to present his 
report. It will, however, be anticipated with great interest, and 
it may be the means of determining what should be done to purify 
other rivers besides the Clyde. 








THE FrencH Iron Trane.—(From our Correspondent).—This 
trade continues quiet, Upon the Paris market merchants’ iron has 
made £8 16s. and plates £11 12s. per ton. The demand for iron 
in the Nord is comparatively unimportant. 

THE LATE Mr. JABEZ CHuRCH. — The profession has lost an 
able and esteemed member, and those who knew him, a sincere 
and valuable friend, by the death of Mr. Jabez Church, of Hamlet 
House, Moulsham. The deceased gentleman was well known 
among engineers, and enjoyed considerable practice, especially 
with regard to gas, row He 4 and sanitary engineering. He held 
the post of consulting engineer to several gas and other companies, 
and had always a large share of parliamentary business. Mr, 
Church was a native of Essex, and had resided for twenty-eight 
years at Chelmsford previous to his death. He took great interest 
in the prosperity of that town, and promoted it in numerouggways. 
He joined the Institution of Civil Engineers in 1854, was elected 
president of the Society of Engineers in 1872, and occupied that 
position for two consecutive years, a term of office never previously 
nor subsequently fulfilled by any president. Mr. Church died at 
the comparatively early age oF fty-one, a circumstance which 
some of his friends attribute to the constant and unremitting 
attention he gave to his professional duties. There are many who 
will miss his pleasant face and genial smile, and sincerely regret 
he was not longer spared both to the profession and his friends. 


BRITISH ASSOCIATION OF GAS MANAGERS.—The twelfth annual 
general meeting of the members of the British Association of Gas 
Managers will be held on Tuesday, Wednesday, Thursday, the 8th, 
9th, and 10th of June, 1875, at the Lecture-hall of the Leeds Phi- 
losophical Society, Park-row, Leeds. Mr. James Paterson,F.G S., 
president, will occupy the chair. There will be on Tuesday, June 
8th, 1875, a morning meeting at eleven o’clock, when the president 
will deliver his inaugural address. An evening meeting will be 
held at half-past seven and a lecture will be delivered in the Lecture- 
hall of the Leeds Philosophical Society, by Mr. A. Vernon Harcourt, 
M.A., F.R.S., Lee’s Reader of Chemistry at Christ Church, Oxford, 
Metropolitan Gas Keferee, &c. Xc., or. ae emma Inquiries 
Concerning the Purification and Illuminating Power of Coal Gas.” 
On Wednesday, June 9th, thechair will be taken atelevena.m., and 
the work will consist in the reading of papers and communications, 
and the transaction of other business, fo pom ees of officers for the 
ensuing year. On Thursday, June 10th, an excursion will take 
place by rail from Leeds to Ripon, thence by conveyances, to be fur- 
nished, to Studley Royal and Fountains Abbey, where a luncheon will 
be provided. This arrangement may be varied to suit contingencies. 
The following papers will be submitted to the meeting :—‘‘ Hill’s 
Liquor Process for Purifying Gas,” by Mr. George Livesey, of 
London ; ‘‘ Water Gas: Its Manufacture and Value,” by Mr. R. 
P. Spice, of London; ‘“‘ Building and Heating Retorts,” by Mr. 
George Anderson, of London; ‘ Retort Settings, with Special 
Regard to the Construction of Furnaces and Economisation of Fuel,” 
by Mr. John Tindal, of Walsall ; ‘‘ A New System of Railway Light- 
ing,” by Mr. W. Sugg, of London; ‘Systematic Testing of Con- 
sumers’ Meters,” by Mr. John Douglas, of Portsea; ‘‘ Mechanical 
Stoking,” by Mr. 8S. H. Warren, of Crewe ; ‘‘ Economy of Force in 
Gas Works in Reference to Condensing, Exhausting, and Scrubbing,” 
by Mr. W.Cleland, of Linacre, Liverpool ; ‘* Station Governors for 
Gas Works,” by Mr. William Key, of Accrington ; ‘‘ The Necessity 
of all Public Lamps being Supplied by Meter, and the Profits deriv- 
able from the System,” by Mr. W. Bates, of Worksop; ‘‘ Public 
Lighting,” by Mr. T. A. Skelton, of London. 

THE METEOROLOGICAL SocreTy.—The usual monthly meeting of 
this Society was held on Wednesday, the 19th inst., at the Insti- 
tution of Civil Engineers; Dr. R. J. Mann, president, in the chair. 
J. I. Mackintosh, M.D., W. Musgrave, R. E. Power, L.R.C.P., J. 
E. Smith, M.R.C.S., and J. Watkins, were balloted for and duly 
elected Fellows of the Society. The following papers were read :— 
‘*On some Practical Points Connected with the Construction of 
Lightning Conductors,” by Dr. R. J. Mann. The paper dealt 
especially with the material and dimensions of conductors, the 
nature and influence of points, the essentials of earth contacts, 
connection with metallic masses forming a part of the construction 
of buildings, the power of induction in producing return shocks, 
the dangerous action of metal chimney pots upon unprotected 
chimney shafts, and the facility with which houses may be 
efficiently protected when the defence is made part of the original 
design of the architect. The conditions which were finally insisted 
upon as indispensable to efficiency of eae were—(1) Ample 
dimension and unbroken continuity in the lightning rod. (2) Large 
and free earth contacts, with frequent examination by galvano- 
meters of the condition of these to prove that they are not in 
process of impairment through the operation of chemical erosion. 
{3) The employment of sufficient points above to dominate all parts 
of the building. (4) The addition of terminal points to the con- 
ducting system wherever any part of the structure of the building 
comes near to the limiting surface of a conical space having the 
main point of the conductor for its height, and a breadth equal to 
twice the height of that point from the earth for the diameter of 
its base. (5) The avoidance of all less elevated conducting 
divergences within striking distance of the conductor, and espe- 
cially such dangerous divergences of this character as gaspipes 
connected with the general mains, and therefore forming good 
earth contacts, ‘‘On Certain Small Oscillations of the Baro- 
meter,” by the Hon. Ralph Abercromby, F.M.S. These small 
oscillations of the barometer—sometimes called ‘‘ pumping ”—have 
long been associated with gusts of wind, but the precise nature of 
their action has not been determined. The author gives two 
examples as typical. (1) Window looking 8., wind nearly §., in 
strong gusts. In this case the first motion of the barometer was 
always upwards about O°Olin., as if the effect of the wind being 
arrested by the house, was to compress the air in the room. (2) A 
corner house, one window to 8., another to W., wind §., in strong 
gusts. With the W. window open there were violent oscillations, 
but in this case the first motion was always downwards, On 
opening the S. window as well, the pumping ceased. The explana- 
tion seems to be that the wind blowing past the W. window drew 
air out of the room, but when the S. window was opened, as much 
air came in as was drawn out, and the pumping ceased. It is well 
known to medical men that many acute diseases are vated by 
strong winds, and the author has observed this distress to be 
associated with pumping of the barometer. He suggests the 
following practical methods of palliation:—If windows can be 
borne open, try by crossing, or otherwise altering the drafts, to 
diminish the distress. When, asin most cases, windows cannot be 
open, all doors and windows should be closely shut, as well as the 
vent of the chimney if there is no fire; and if —— the patient 
should be moved to a room on the lee side of the house. pay 
on “ Proposed Modification of the Mechanism at Present in Use 
for Reading Barometers, so that the Third Decimal Place may 
be Obtained Absolutely,” by R. E. Power, L,R.C.P., was also 
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1641. Improvements in Stream Fire Enxoine Locomotives, Frank Wirth, 
Frankfort-on-the-Maine.— A communication from William Knaust, 
Vienna, Austria. 

1643. Improvements in apparatus for GATHERING and Binp1no Cot Crops, 
George Edward Brown, Marston, Ampthill, Bedfordshire. —3rd May, 
1875. 

1644. Improvements in Fireatinc GARMENTS or Costumes, and means of 
propulsion therefor, Paul Boyton, Piccadilly, London, 

1645. Improvements in the construction of Brakes for Rattway Car- 
RIAGES, Frederick John eres Marlborough-place, Brighton, Sussex. 
1646. Improvements in the production of Srkam Power, Robert Henelade 

Courtenay, Meyrick-road, Clapham-junction, Surrey. 

1647. Improvements in SoLirarRes, SLEEVES, and other Stups, and other 
like fastenings and ornaments, Lawrence Jacob and Jacob Brown, 
Birmingham. 

1648. Improvements in machinery for MouLp1nG and Compressine Bricks 
or Biocks of AspHatt, CLay, or other materials, Charles Randolph, 
Glasgow, Lanarkshire, N.B. 

1650. Improvements in Pyeumatic Looms for Weavino, Charles 
son, Gracechurch-street, and William Henry Beck, 
London. 

1652. Improvements in INHALING, DistxFectine, and VENTILATING APPA- 
RATUS, applicable also to medicated and vapeur baths, John Robert 
Harper, Clerkenwell, London. 

1653. Improvements in the manufacture of Haypies for Tearots and 
other like purposes, Matthew John Hart, Gireat Barr-street, Birmingham. 

1654. Improvements in obtaining and applying Motive Power, Arthur 
Charles Henderson, Soutbampton-buildings, Holbern, London.— A 
communication from Joseph Edouard Vaillant, Paris. 

1655, ay ye yee in apparatus for containing compressed or liquefied 
gases for the speedy bxTinGuisnine of Fixes, intlation of life-saving 
appliances, and other useful purposes, Robert May Caffall, Fleet-street, 
London. 

1656. Improvements in apparatus or instruments for Teacnine and 
DEMONSTRATING MerricaL System, Jacques Level, Boulevard de Stras- 
bourg, Paris. 

7. Improvements in Rock Drittixnc machinery, 

tburn-by-the-Sea, Yorkshire. 

Improvements in Bowers and in Portap.e and other Forces, 

Richard Russell Gubbins, Kennington-road, Surrey. 


Richard- 
Cannon-street, 





William 





Walker, 





1660. Improvements in the construction of Seats and Seat Backs for 
Cuairs, Soras, Coucnes, CarriaGes, and other purposes, Charles 
Pierre Newton Weatherby, New York, U.8.—A communication from 


Charles Mason, New York 
1661. Improved Drepoinc or Excavatino apparatus or mechanism, 
Thomas Williamson, Gl: anarkshire, N.B. 
1662. Improvements in WaTER-c CLOSETS, William Paton Buchan, Glasgow, 
Lanarkshire, N.B. 
1664. An improved Button Fastener or Fasteners, John George Butler, 
aling, Middlesex. 
Improvements in producing Cri.inas of 
Richard Willlam Hitchins, Stoke Newington, 
1875 








PLASTER or 
Middlesex 


CEMENT, 
4th May, 


1667. nets in the method of Treatina Grease for the purifica- 
tion thereof, to be used in the manufacture of soap, and for other pur- 
poses, John Hopkinson Southfield-square, Bradford, Yorkshire. 

1669 Improvements in machinery for Wravinc and Fo.pine CLotH, 
William Henry Hacking and Thomas Hac king, Bury, Lancashire. 








1671. Improvements in the manufacture of Lace, Thomas W allis, Ducie 
Works, Manchester. 
1673. Improvements in material for Coverine or Packinea ARTICLES, and 


in the process and apparatus for manufacturing the same, James 
Alfred Turner and James Tolputt Stoneham, West Gorton, Lancashire. 

1675. An improved construction of ELevarep Raitway, Alfred Vincent 
Newton, Chancery-lane, London.—A communication from Richard 
Price Morgan, jun., Bloomington, Illinois, U.$ 

1681. Improvements in Hyprautic Cranes, John Frederick Boetius, 
Plaistow, Essex.—5th May, 1875. 

1685. Improvements in non-conducting composition for Preventine the 
RADIATION or Transmission of Heat or Cop, Henry Leadbetter, 
Homerton, Middlesex 

1657. Improvements in TuRN-wrest PLovans, applicable to single furrow, 
double furrow, and triple turn wrest ploughs, John Huxtable, Brayford, 
Devonshire. 





1689. Improvements in Measvrina and Inpicatinc the Distance 
TRAVELLED over by vehicles, James Young, Kelly, Renfrewshire, N.B 
1691. An improved description of Twine or Corp, and the mode or 


method, and the machinery or apparatus for manufacturing the same, 
Arthur Waithman, Prestwich, Lancashire. 

1693. A new or improved ventilating, disinfecting, and deodorising 
Cover for Water-cLosets, Privies, Unamars, Nigut Commopes, and 
other like utensils, also generally applicable to the disinfection and 
deodorisation of fetid or noxious gases and emanations, Michael 





Alexandrovitch Popoff, Priazka, St. Petersburg, Russia. --6th May, 
1875. 
1697. Improvements in Tram and Rattway Carriaces, Wacons, and 


Enaines, Edward Jones, Rochdale, Lancashire. 

1701. Improvements in apparatus for Urinisina INFLAMMABLE F.LUtps for 
illuminating and heating purposes, Harold Brown, Raymond-buildings, 
London 

1703. An improved construction of Hook for Sewina Macnines, John 
Keats, Newcastle-under-Lyme, Staffordshire, and Arthur Greenwood, 
Leeds. 

1705. A new or improved Rotary Toot Ho per for potters’ lathes, John 
Gaskell, Burslem, Staffordshire. 

1707. Improv ements in machinery or apparatus for the manufacture of 
Neep.es used for SurcicaL and other purposes, David Oppenheimer, 
W: cay age y | London.—A communication from James C. Holland, 
New York, 

1709. aveetoaane in apparatus for Expanpinc Tunes, William Robert 
Lake, Southampton-buildings, London.—A communication from Orestes 
Pagan, Thomas Leonard Hicart, and Miguel Angel Montejo, Phila- 
delphia, Pennsylvania, U 8.—7th May, 1875. 

529. Improvements in SELF-8TOKING FuRNacEs and in steam generators, 
Thomas Vicars, sen., Thomas Vicars, jun., and James Smith, Liver- 
pool.-—13th January, 1875. 

1346. Improvements in PackING Cases or Recertacies for Borr.es and 


Jars, Jean Paris and Joseph Adam, Bordeaux, France.--14th April, 
1875. 
1607. Improvements in hydraulic machinery for Puncurne, PLANING, 


SuapinG, Roviine, and Riveting Borer Pirates, Andrew 
Brown, Rosebank Ironworks, Edinburgh.—1lst Mey, 1875. 

1627. A new Game of SkiILL, and apparatus for playing the same, Sarah 
Ann Hannen, Northampton. 3rd Moy, 1875. 

1651. Improvements in Fire-pars for Kitrcuen Rances, Kircnenr 
Drawinc-Room and other Sroves, and movable and fixed b 
applicable thereto, George Dyer, Great Vine-street, Regent-street, 
London. 

1659. An improved mode of and apparatus for preparing Moups for pro- 
ducing Stercotyre Pvates for letter-press printing, Frank Trier, 
Champion-hill, Surrey. 

1663. A new or improved yma ot for Printina Puoro-Curomatic IMaGEs, 
John Henry Johnson, Lincoln’s-inn-fields, London.— A communic: ition 
—_ Le, Société Anonyme de Publications Periodiques, Paris.—4th 

ay, 18 

1666. Improved means of Communicatina between Rarway Trains and 
any Station or any other part of the Line of Rattway, and rice verse, 
Jean Lucien Vispe and Adolf Fredrik Hugo Nisbeth, Piccadilly, 
London.—A communication from Hakon Brunius, Bosay rd, Sweden. 

1668. Improvements in apparatus for InpicaTING and ReEGIsTERING the 
Sreep of Macninery and other moving objects, Marshall Arthur Wicr, 
Abchurch-lane, London. 

1670. Improvements in fusible boiler plugs for Preventina ExrLosions 

of, or other INJuny to, Bor-ers through a deficiency of water, Thomas 

John Smith, North Bow, London. 

i72. Improved mode of and arrangement for Removine from Sewers, 

and dealing with, DeLererious Gasrs, Joseph Whitley, Roundhay, 

near Leeds. 

1674. Improvements in Mixers’ Sarety Lamps, and other lamps and 

—— for lighting, also in apparatus for HeatinG and Cookrna, in 

ventilators, and in tops, caps, or windguarde for chimneys, Marcus 
Israel Landau, Goulston- -square, London. 

1676. Improvements in Rorary Enaines, Henry Edward Newton, Chan- 
— London.—A communication from ‘Benjamin Talbot Babbitt, 

New York, U.S 

1678. Certain improvements in the method and arrangement of Fastenina 

and ~~ ee tREs upon Iron WHEELS, William Stroudley, Brighton, 


Betts 








~ 


1680, Improvements in the manufacture of ArtiriciaL Fort, John 
ey 3righton, Sussex.—5th May, 1875. 

1682. Improvements in the construction of RaiLway Wuee.s, Maurice 

Gandy, Liverpool. 

1684. Improvements in Takine-orr Apraratos for LirHooraPHic and 
LEeTTER-PREsS printing as Edmund William Roxby and Thomas 
Walker, Quebec Foundry, 

1686. Lmprovements in Coaanavems, Thomas Cope, Liverpool. 

1688. Improvements in ExcavaTiInG MACHINES, njamin Joseph Barnard 


Mills, Southampton: buildings, Senten —A communication from Oliver 
8. Chapman and John Souther, Boston, Massachusetts, U.S. 

1690. Improvements in apparatus or means for PROPELLING and STEERING 
Ba..oons, Jean Sebastien Anacharsis Ménier, Southampton-buildings, 
London. 

1692. An improved apparatus or machine for Urttistne the Pressure of 
Water, Air, Gas, or other fluid as motive power, John Thomas Creasy, 
High-street, Lambeth, Surrey, and William Tully, Clayhall-road, North 
Bow, Middlesex. 

1694. Improve ements in the Purtrication of Gas, Joseph Whitley, Round- 

hay, Yorkshire.—éth May, 1875. 

396. Improvements in mac hinery for Work1No in Woop, John Pinchbeck, 

Salisbury-street, Strand, London. 

1698. An improved Ancu and Rak g, either separately or in combination, 
for Furnaces, Edward Newbold, Nottingham 

1699. An improved PHotoGrarHic Cuanotna Box and Dark Siipe, 
George Hare, Lower Calthorpe-street, Gray’s-inn-road, London. 

1700. Molten metals used as a Preventive for the Escare of Stream and 

Vapour whilst steam and gas are used as a motive power, Otto Trossin, 
Auf dem Hiifen, Bremen, Germany. 

1702. Improvements in machine tools for Grinpina Metauiic SURFACES 

Baird 











by means of emery wheels, James Handyside, Glasgow, 
Lanarkshire, N.B. 
1704. Improvements in- the Treatment of Sunstances containing 


Atumina and Iron for the purpose of obtaining certain useful sub- 
stances therefrom, Peter Spence and Francis Mudie Spence, Newton- 
heath, Manchester. 

1706. Improvements in instruments for Writixe or Printine, Sofus 
Emil Holten, Chancery-lane, London.—A communication from Rasmus 
Johan Malling Hansen, Copenhagen, Denmark 

1708. Improvements in apparatus for the Rescuer of Mariners, and for 
enabling persons to Maintain and Prore. themselves in the sea and 
other waters, such apparatus being partly applicable for other purposes 
connected with navigation, Charles Colwell, Southtown, Suffolk. 

712. A new or improved "process for Oxipisina ANTHRACENE, and im- 
provements in the colouring matter produced therefrom, Christian 
Heinzerling and George McGowan, Glasgow, Lanarkshire, N.B.—sth 
May, 1875. 

1713. Improvements in or connected with tools for Curtina Stone, Coat, 








State, MARBLE, or similar materials, Bain Munro, Forfar, N.B 
1714. Improvements in the manufacture of Sopa, James Mactear, 
Glasgow, Lanarkshire, N.B 


1715. Improvements in Sewinc Macutnes, and treadles for the same, 
James Moore Clements, Birmingham 

1716. Improvements in the method of, and in the means for, UTILISING 
parts of Heatps which have Leen used in processes of weaving, Henry 
Booth, Salford, and Robert Watson, Manchester. 

1717. Improvements in machinery for Winpinc two or more YARNS or 

aa THREADS on to Bownins or Sroois preparatory to doubling the same, 
Joseph Stubbs and John Corrigan, Manchester. 


1718. Improvements in the manufacture of Fire-Licnrers, and in appa- 
ratus employed therefor, Joseph Sawyer, Alma-strect, New North-road, 
London. 


1719. Improvements in InsuLatina Evectric Teceorarn Wires, and in 
machinery or apparatus for manufacturing the same, Frederick William 
Ewen, Manchester, and George Frederick James, Salford 

1720. A new or improved Castor applicable to tables, chairs, beds, and 
other articles, Edward Beauchamp Singleton Mercer, Chesnut-cottages, 
Abbey-road, Torquay, South Devon. 

1722. Improvements in BRErcH-LOADING ORDNANCE, 
Arms, Edwin Johnson, St. Clement’s-lane, London 
1723. Improvements in the manufacture of ALKALIs& SuLPuATes, James 

Cochran Stevenson, South Shields, Durham. 

1724. Improvements in the manufacture of Sucar, 
jun., Cleveland-villas, Penge, Surrey 

1725. Improvements in the manufacture of Peat Fvet, 
therefor, William Robert Lake, Southampton-buildings, 

communication from Franklin Dodge, New York, U.S 

875. 





Rirces, and Fire- 





Alexander Manbré, 


and in machinery 
Lonftlon.—A 
sth Bay, 





Be, 





and in apparatus or 
and Frederick Noel 


manufacture of Ter, 


Improvements in the 
Joseph Siddeley 


appliances employed therein, 
Mackay, Liverpool 








» Improvements in Wastr-rPREVENTING Sror-cocks or Vatves, John 
ordon, ¢ »w, Lanarkshire, N.B 
1730. Improvements in Looms for Wravine, Ferdinand Henry Ziffer, 


joston Works, Manchester. 
1731. Improvements in the preparation and treatment of CLorH to be 
used for Covers, Baas, and other analogous purposes, David Anderson 


Smicton, Dundee, Forfarshire, 
1782. Improvements in machinery or apparatus for manufacturing 
Bricks, Tives, and other similar articles, John Craven, Wakefield, 


Yorkshire. 

1733. Imprevements in Steam Enoines, Robert Duncan, Madeley, 
shire. 

1734. Improvements in Mountinc Parers, either printed, ornamented, 
or plain, on ioe. iron, tin, and other metal plates, John Bone Tucker, 

Ludgate- hill, London 

5. Improvements in CarriaGe Waeeis and Ax.es, Alfred Vincent 
Newton, Chancery-lane, London A communication from Robert 
Winslow Davis, Flushing, and Albeit Clark Griggs and Ruth Anna 
Pusey, New York, U.S 

1736, Improvements in the means employed for TurNiING and Sarina 
Porrers’ Cay, James Murdoch Napier, York-road, Lambeth, Surrey 

1737. Improvements in apparatus for CuLttivatina Lanp, Frederick 
Savage, St. Nicholas Ironworks, King's Lynn, Norfolk 

Improvements in Arracuine the Covers of Umpretias and Pari- 

soLs, Eliza Butler, Ealing, Middlesex.—l0th May, 1875 

Improvements in the production of compounds 
XyLorpine, and in the application of the same, Daniel Spill, 
street, Homerton, Middlesex. 

1740. Constructing Imrrations of Sxow Stores or “ Montagnes Russes,” 
and arrangements for moving vehicles thereon, Charles Hodgson, 
Clement’s-lane, London 

1742. Improvements in STEAM STEERING apparatus, John Hastie, 
Renfrewshire, N.B 

1743. An improved method of, and apparatus for, Grinpinc the Carps on 
CarpiInc Exoines, Joseph Henry Hitchon, Rawtenstall, Lancashire 

1744. Improvements in the construction of Dressing Frames for waste 
silk, China and other similar fibres, William Soutar, jun., 
Congleton, Cheshire. 

1745. Improvements in apparatus for Exrressinc or SeraraTine Liquips 
or Moisture from oe plastic, or solid substances or materials, 
John Hill, Blantyre-street, Stoke-on- Trent, Staffordshire. 

1746. Improvements in aoe, and in the manufacture of type, 
Joseph Bartlett and William Marr Murray, St. John’s-square, Clerken- 
well, London. 

1748. An improved Ratcuet Reau.ator for window blinds, ventilators, 
fanlights, mirrors, and other like purposes, Alexander Melville Clark, 
Chance y-lane, London.—A communication from John T. O'Donoghue, 
New Yor 8. 

1749 Improvements i in Lerrer-Boxes, Lerrer-Pitcars, and other recep- 
tacles for letters and other packages, William Stanley, 1} cn ton ville-road, 
and William John Hale, Margaret street, Cavendish-square, London 

750. Improvements in Siuice and Siipe VaLves to regulate the tlow of 
steam, water, and other fluids, James Mallinson, Welwyn, Herts 

1751. Improvements in machinery for SweePinG or CLEANING CHIMNEYs, 
Fives, and Drains, George Black, Norton-street, Spittlegate, Lincoln- 
shire. 

1752. Improvements in Puriryine Intuminatine Coat Gas, and in the 
preparation of the means employed therefor, Samuel Hallsworth, 


Shrop- 

















containing 
High- 


Greenock, 


yrrass 
grass, 











Armley, near Leeds, and Richard Bailes, Woodhouse Carr, near 
Bleeds, Yorkshire. 
1754. Improvements in the manufacture of Bouts, Spikes, Nats, 


Screws, and Rivers, and in the means or apparatus employed therein, 
Percy Wells, Cold-harbour-lane, Brixton, Surrey.—A communication 
from Richard Byron Johnson, Brussels, Belgium. 

1755 Improvements in MusicaL InstruMENtTs, known American 
organs, Auguste Théeophile Rousseau, Southampton-Luildings, Chancery- 
lane, London. 

1756. Improvements in Breecu-Loapine SMaLL-arMs, William Anson and 
John Deeley, Birmingham. 

1757. Improvements in cans or opparatus for Contarnine and Suppiyine 
Lupricants, John Henry Johnson, Lincoln's-inn-fields, London. -A 
communication from Alexandre Ireland, Paris. 


as 


1758. Improvements in the treatment of natural substances containing 
Puospuates of ALumina, Manning Prentice, jun., Stowmarket, 
Suffolk. 


1759. A new or improved Barcs for Recetvine Sewace from points where 
it is collected, and for reg | it to a point of discharge at sea, John 
Yule, Glasgow, Lanarkshire, N. B. 

1760. A new or improved automatic apparatus for Esectinc Warer or 
other fluids from steam cylinders, chests, and pipes, or other vessels, 
conduits, or receptacles, ‘Robert Montgomery, Greenock, Renfrew- 
shire, N.B. 

1761. New or improved mechanism for Drivino Suarts which revolve at 
ahigh speed, John McLachlan, Glasgow, Lanarkshire, N.B. 

1762. A new or improved pump for Forcina WaTer, which mi ay be used 
for extinguishing fires or for other purposes, W illiam Munro, Glasgow, 
Lanarkshire, N. 

1763, A new or improved Brake Brock, James Steel, Glasgow, Lanark- 
shire, N.B. 

1764. Improvements in Dyeinc, Edward Thomas Hughes, Chancer. —~ 
London. — A communication from Georg Carl Frederic and 


= = = = —— 





1765 Improvements in KNIFE-CLEANING machinery, Joseph 
Manchester.—11th May, 1875. 


Atkinson, 





Inventions Protected for Six ute on the Deposit of 
Complete Specifications. 


1781. Improvements in machinery for the maanieinn of Tartan 
Spoois or Rees, Par. Hanpves, and other like articles, George Hasel- 
tine, Southampton-buildings, London.—-A communication from Danie 
DD. Lynam, Providence, U.8.—13th May, 1875. 

1810. Improvements in Hypravutic Exoines, accumulators, and hoisting 
apparatus, Alexander Melville Clark, Chancery-lane, London.—A com- 
munication from Ferdinand Rocho, Brooklyn, and Francis Otto 
Matthiessen, New York, U.8.—14th May, 1875. 

1823. Improvements in machinery and dies for producing ELonGaTeD or 
Socket Eyes upon pickaxes, adzes, hammers, planters’ hoos, and other 
tools, and articles generally, Luke Chapman, Collinsville, Hartford, 
Connecticut, U.S.—loth May, 1875 


Patents on which the Stamp Duty of £50 has been Paid 





o 

















1521. Tannina, Constant Herveux, Liverpool-road, Islington, Londen 
18th May, 1872 

1527. Looms for Weavino, Richard Dixon, Newton-heath, near Man- 
chester.—18th May, 187 

153". Looms for Weavine, Samuel Cook, Bury, Lancashire.—18th Mey, 
1872. 

1611. Sares, and Doors for same, Alfred Charles Hobbs, Bridgeport, 
Connecticut, U.S., and John M atthias Hart, Cheapside, London.—zoth 
May, 1872 

1550. Dyeinc CLorn, James Worrall, Manchester.—2!'«t May, 1872 

1578. Frexipte Merauuic Werns, &c., Robert Rowart, Glasgow, Lanark 
shire, N.B.--23rd Maw, 1872. 

1648. Propucinc Musica Toxes, Thomas James Smith, Fleet-strect, 
London.—3lst May, 1872 

1665. MAGNETS, ay Darlow, North Woolwich-road, Canning-town, 
Essex lat Jus ne, 1872. 

1540. Drawina Wine James Austin Mee, Manchester.—2lst Mey, 1872 

1508. Puppiina, & , Ee iward Thomas Hughes, Chancery-lane, London. — 
vith May, 1872 

1600. Ou from Seeps, Frederick John Cheesbrough, Water-street, Liver 
pool. —27th May, 1872 

1637. Coat. Tan Navutrna, Charles Moseley, Ardwick, Manchester sth 
May, 1872 

1553. AXLte Boxes, &c., William Robert Lake, Southampton-buildings, 
London. — 22nd May, 187 

1562. Brakes, James Fick ling, Elm P ark, Liverpool, and William Duck 
worth, Manchester. —22nd May, 

1566. Srorreninec Bott ies, Philip Michaelis, Great Winchester-street 
buildings, London. —: May, 187 

1567. CarsuLe for Borturs, Philip Michac lis, Great Winchester-street 
buildings, London.—22nd May, 1872 

1586. Fiour, &c., William Robert Lake , Southampton-buildings, London 


1872. 


—24th May, 


Patents on which the Stamp Duty of £100 has been Paid 


1682. Drittine Rock, &c., Frederick Edward Blacket Beaumont, 
Garrick-club, London, and Charles James Appleby, Emerson-street, 
Southwark. —2let May, 1808 


1667. Orpnance, & William Palliser, Pall-mall, London, and Francis 














John Bolton, Rochester, Kent.— 21st May, 1868, 

1608. Re-BURNING ANIMAL CHuaRncoAL, John Fletcher, Bow, London.— 
23rd May, 1808 

1717. Waterrroor Suerers, &c., John Scoffern, New North-street, Fins- 
bury, London. —25th May, Lsvs 

Notices of Intention to Proceed with Patents. 

101. Heatine, &c., David Adam Fyfe and William Hadfield Bowers, 
Manchester 

120. Sree., &c., Alexander Browne, Southampton-buildings, London \ 

ymmunie atic mn from Terre Noire Foundries and Forges Company llth 

Je ' S7 ) 

123 “pew in. auLic Exnaines, Thomas Casson, Portn 

126. JournNAL Boxes, Joseph Nottingham Smith, Jersey, US 

183. Drivixe Srinpies, Matthew Wright and James Pollard, Wishey 

137, CiGars, George Hermann Lewis, Clapten Park, London.—15t 


January, 1875 


130. Suearine, &c , Macuines, George Henry Nussey and William Brad 
shaw Leachman, Loeds 

145. Serine Scanr Cuir, William Nelson, Birmingham 

152. Pear, Robinson Gale Perry, Dublin 

155. PROTECTING SHIPS AGAINST Fire, Samuel Chatwood, Bolton Lith 
January, U875 

158. Fisisning Woven Fapnics, John Henry Gartside and Charles 
Timothy Bradbury, Buckton-vale, Cheshire 


170. Movtpine Toornep Wueets, &c , James Cuthbert Scott, Manchester 
15th January, 1875 

172. Rateway Sicnars for Fooay Wratuer, William Jolley, Heaton 
Norris 

179. SIGNALLING, George Gledhill and William Gledhill, Slaithwaite 
lith January, 1875. 

189. Suarinc Wire, &c., Joseph Worrall and Arthur John Worrall, 
of Hathersage sth Janvary, 1875. 

197. Urinising Perroieum, &e. , Owen Charles Dalhousie Ross, Craven- 
street, Strand, London 

206. Suavine, &c., Boors and Snoes, Charles Frederick Gardner, Bishops 
gate-street Within, London Partly a communication from Lyman 
Reed Blake oth January, 1875 


&c., John Box, Great George-strect, 
and Leopold Boblique, Boulevard de 
Ruelle des Meuniers, Paris 

Seaford-street, Gray's-inn-road, 


214. Distnrection of Soiip MATTER 8, 
Westn.inster, Edouard Aubertin 
Strasburg, and Hypolite Leplay, 

224. Sream Enoines, &c., Loftus Perkins, 


London. —20th January, 1875 

240. Hot-Airn Stoves, &c., John Howarth, Bradford.—2lst January, 
1875 

251. Sewrne Macnines, &c., Charles Walter Vosper, Stoke, Devonport, 


Porter Rogers, Seaton-terrace, Plymouth 
SIGNALLING, Benjamin Pryor Stockman, 
2lnd January, 1875. 


and Georg: 
255. Evecare 
Westminster 


Poct's-coruer, 


261. Raising Water, &c., Comer Thomas Colebrook, Islington 

262. Srorrers for Bort_es Hector Aylesbury, Gloucester.— 23rd Jani : 
1875. 

311. CaLurna atrention of Guarps, &c., to Sianars, John Boulton, 


Inverleith-terrace, Edinburgh..-27th January, 1875. 









354. Securtna Metat Roorine, Alfred Moore, j uston-road, London, and 
Arthur Charles Moore, Mount pleasant, Waterloo, near Liverpool. - 30th 
January, Si 

381. Srarcn, &e , John Henry Johnson, Lincoln’s-inn-fields, London.—A 
communication from William Adamson lad February, isi 

305. Brusnine Boots, &c., William Robert Lake, Southampton-burldings, 
London, —A communication from Andrew Bogle 

404. Savinc Lire at Sea, William Clark, Chancery-lane, London \ 
communication from Gaspard Malo,.—srd February, 1875 

417. Cocks for Water, &c., Edme Augustin Chameroy, Ruc du Faubourg 
St. Martin, Paris.—4th Februa Ish 

450. Vauves, Frank Wirth, Fr wnkfort on-the-Maine, Germany A com- 
munication from Wilhelm Knaust th February, 175 


498. Printina Corrox, &c., Thomas Holliday, Hudders field —A com- 
munication from Alexandre Schultz 
400. Bieacnine Corton, &c., Thomas Holliday, Huddersfield.—A com 


munication from Alexandre Schultz. —1l0th February, 1s75 


584. Distriputine Liquips, &c., Alexander Fricr, Dundee 18th Febrvary, 
1875. 
603. Litnograpnic, &c., Macuines, William Thomson, Edinburgh, N.B 
1th February, 187 
678. Stor VALVES, Frank Wirth, Frankfort-on-the-Maine, Germany.— A 
communication from Wilhelm Kuaust.—24th February, UST) 


Melville 
Guerhi 


Clark, 
2th 


Desians, &c., Alexander 
A communication from Victor 


and Repuctne 
London, 


707. ENLARGING 
Chancery-lane, 
February, 1875. 

302, Steam Eyaine, &c., Fenner Ballou Taylor, Newton-terrace, West- 

“ bourne- grove, Bayswater —10th March, 1875. 

989. Burrons, John Keats, Newcastle under- Lyme. —17th March, 

llvz. Sewino Macuines, Henry Gardner, Fleet-street, London 

munication from Richard Mott Wanzer. z h March, 1875. 

Abel, 


Is75. 


A com 








224, Enoines, &c., Charles Denton Southampton-buildings, 
London.—A communication from Léon Ribourt.—5th April, 1875 

1283. Rotter Skates, Lewis Westlake, Plymouth.— th April, 1875. 

1375. Curtina Loar Svaar, Henry May Burton, Ipswich.—15th April, 
1875. 

1445, Furnace for Mettino Brass, &c., William Russell, Lydbrook.—21s 


April, 1875 
1526. Suavina, &c., 
1538. Low-waTer ALARM WuisTLes or Derectrors, John 
Manchester. 

1548. Rercecrors for Lamrs, Henry Jewitt, Kentish-town, 
communication from Horace Craighead 7th April, 1875 
1507. Enoines, &c., Walter Payton, Shelgate -road, Surrey, 
Ellicott Holmes, Newton-terrace, Bayswater. 
1581. Taps, &c., Benjamin Goddard, Southport 
1603. Furnaces, James Howard and Edward 


John Monks, Gloucester.—26th April, 1875. _ 
William Kenyon, 


London.—A 
and Joseph 


20th April, 1875. 
Tenney Bousfeld, Bedford. 








Edward Ferdinand Freise, Goetlingen, Hanover, Germany. 


—30th April, 1875 
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1618. Warpine, Jobn Jackson Ashworth and George Ashworth, Pendleton. 
—1st May, 1875. 

1629. Loorep Fasrics, &c., Thomas Coltman, Leicester. 

a" HarpeninG, &c., Giass, Frederick Siemens, Dresden.—3rd May, 

5. 

1658. Browers and Forces, Richard Russell Gubbins, Kennington-road, 
Surrey. 4th May, 1875. 

1671. Lace, Thomas Wallis, Manchester. 

1673. Packinc, te , James Alfred Turner and James Tolputt Stoneham, 
West Gorton.—5th May, 1875. 

= + organ in Woop, John Pinchbeck, Salisbury-street, Strand, 
vondon. 

1702. Grixpinc Meraiic Surraces, James Baird Handyside, Glasgow, 
Lanarkshire, N.B.-—7th May, 1875. 

1724 SuGar, Alexandre Manbré, jun., Cleveland-villas, Penge, Surrey.— 
8th May, 1875. 

= VaLves, &c., John Gordon, Glasgow, Lanarkshire, N.B.—20th May, 

875. 

1754. Bouts, &., Percy Wells, Cold-harbour-lane, Brixton. —A communi- 
cation from Richard Byron Johnson.—11th May, 1875. 

1781. Tureap Spoors, &c., George Haseltine, Southampton-buildings, 

ndon.--A communication from Daniel T. Lyman.—l3th May, 1875. 

1810. Hyprautic Enaines, &c , Alexander Melville Clark, Chancery-lane, 
London. —A communication from Ferdinand Rochow and Francis Otto 
Matthiessen.—14th May, 1875. 


All persons having an interest in reins any one of such applications 
should leave particulars in writing of their objections to such applications 
at = office of the Commissioners of Patents within twenty-one days of 
its date. 
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ABSTRACTS OF SPECIFICATIONS. 


3808. Wasuine Crorues, &e., 7. Hawksworth and J. Chaffer, Thoracliffe. 
—A coumunication from J. Eaton, Blairtown, Canada.—Dated 4th 
November, 1874. 

This invention relates to asimple and effective means of washing 
clothes and other textile fabrics by the action of water being forced 
through them, and this is obtained by the vertical motion in ordinary 
wash tubs of an improved apparatus, which consists of a funnel of tin or 
other material divided horizontally by a plate or diaphragm into two parts. 
Passing upwards through the centre of this funnel is a long socket, in the 
top of which is inserted a handle, and at the bottom of which is a smaller 
funnel which projects below the level of the larger funnel. The upward 
movement draws the water through the fabrics or clothes, and the down- 
ward movement has the oppusite effect. 

83809. Scorcu Bonners, &., J. Tilley, Leicester.—Dated 4th November, 
1874. 





The invention consists in an oes mode of forming the edging, 
and of producing dice, check, and other fancy patterns in Scotch bonnets, 
and of nanowing or widening the same, which system is also applicable 
in the manufacture of various articles of hosiery, such as underclothing, 
whilst bonnets or hats of various shapes and designs can also be readily 
produced by the aid of this invention. 

3810. Barvey Mitt axp Dressine Rice or orner Grain, W. R. Marsh, 
Browley.—Dated 4th November, 1874. 

This invention consists in employing in barley mills for cleaning rice 
diagonal beaters between the stone and cylinder, for facilitating the dis- 
charge of the rice and diminishing the friction in the machine. 

3811. Ripvte ror Separatine Rice, W. Rk. Marsh, Brontey.—Dated 4th 
November, 1874. 

This invention consists in separating rice by inclined trays fitted with 
sieves so as to act within the oscillating riddle frame with « jerking 
action to prevent blinding or clogging the sieves. 

3812. Correr Since Prates, W. Sumner and B. H. Waldenstrim, Salford. 
—Dated 4th November, 1874. 

The inventors cast a hollow ingot of copper in a strong mould placed on 
the table of a hydraulic press, and they apply a great pres ure to con- 
solidate the copper while it is in a fluid state, thus producing a sound 
homogeneous casting. This hollow ingot is afterwards forged one or 
more times under a steam hammer or passed through rolls; then it is 

haped on the outside by turning or planing, afterwards shaped or slotted 
in the inside to the form required for making the plates, or the plate may 
be formed of a solid ingot. 

3813. CenrrirucaL Macuines ror THROWING AIR AND OTHER Fiuips, 7. 
W. Rammell, Westminster-chambers, Westminster —Dated 5th Nocember, 
1874. 

Improved form of air ducts; application of a fixed diverging adju- 
tage externally; and improved arrangement of the central parts of the 
machine. 

3814. Orr ino Oysters, E. P. Alexander, Southanpton-buildings, London. 
~~ communication frou B. L. A. Ménier, Paris. —Dated 5th November, 

4. 

This invention consists of a peculiar combination and arrangement of 
bent lever or other mechanical equivalent, with a holder or support 
for the article to be operated upon, and with a knife or tool for 
operating on the said article. The support may be movable, that is 
to say, formed on an arm of the bent dl aud the knife be fixed 
in a bracket or support, or the knife may be movable and the holder 
stationary. 

3615. Borries anv Storrers ror Agratep Liquips, J. Edwards, Hull 
Dated 5th November, 1874. 

This provisional specification describes improvements in bottles for 
containing at'rated liquid, and in stoppers applicable thereto, such stoppers 
being also applicable for other purposes. 

3816. Fastesinc Fatse Fronts To Suints, M. W. M. Van Swindregt, 
Homerton. — Dated 5th November, 1874. 

The band of the false front is made of the same width only as the top 
of, or but slightly projecting from the sides of the false front; each end 
of the band is formed with a butten hole, which is fastened over a corre- 
sponding button on the band of the shirt. The false front and the shirt 
instead of having the usual slits or button holes have small holes or 
eyelets, through which the shank of a button (forming the stud) is passed, 
and is fastened by a split ring or its equivalent at the back. 

3817. MecnanicaL Oraans, C. Frati, Farringdon-road, London,—Dated 
5th November, 1874. 

This improvement consists in calling into force pneumatic pressure, 
instead of using the direct mechanical action by which the pieces, the 
working main or big drum or similar accompanying auxiliaries, have 
hitherto been actuated in instruments of the kind described in the title. 
3818. Trimminc Watt Parrrs, J. Burling, Great Yarmouth.—Partly a 

communication from H. L. Todd, Corning, New York.—Dated 5th Novem- 
ber, 1874. 

This investion relates to wall papors or paper hangings, and consists in 
improved machinery or apparatus for cutting off one of the unprinted 
selvages or borders of the paper, which operation is at present generally 
done by scissors worked by hand. Inthe framework or end frames of the 
machine there are notches and holes for holding and adjusting various 

rds and rollers forming part of the machine. In ings in the end 

frames are two rollers one above the other, and to each roller is fixed a 

knife or cutter about 3in. from the end the knives being made of steel 

similar to that used in the manufacture of saws, and on the left side of 
the machine there is a wheel or pulley attached to one roller and at the 
other side a handle. At the front of the machine there is a board about 
3in. wide with a groove in the centre of its upper side, which groove 
allows another board of the same width to move backwards and forwards 

A means of two metal or wooden pins fixed in the middle of the lower 

side of the upper board. At the ends of this upper there are 

brackets in be ch is held and adjusted a wire or spindle on which is 
placed the paper ready for the operation of the hi 

3819. Parer Putp, J. P. Labrousse, Saint Junien, France.—Dated Sth 
November, 1874. 

The invention relates to apparatus for the reduction of various matter 








suitable for conversion into paper pulp, such for instance as straw, wood, 
rags andsoon. The machinery for effecting this being so arranged that 
by thesimple adjustment of the tools it is capable of reducing any one of th: 

substances above mentioned. The féatures of novelty in the invention 
consist in the combination with a paper pulp machine of two comb piecer 
having teeth formed of two conical surfaces, the edges of one of the side: 
being chamfered off one side more than the other; and in conjunction 
with the above named combs is a shaft having a series of blades similarly 
constructed to the teeth of the comb, and fixed on the shaft so as to form 
a kind of screw; both the comb pieces are parallelly adjustable, advancing 
to or receding from the shaft, and worked conjointly or independently to 
the right or left by aid of screws, wheels, and fly-wheels. The two comb 
pieces and the shaft are so placed that the blades of the shaft in turning 
pass in the spaces existing between the teeth or blades of the combs ; the 
straw or paste passes from one blade to another in following the screw 
formed by the blades of the shaft, and on reaching the end, is removed 
from the cylinder. The peculiar construction of the teeth and blades 
prevents the material being cut or reduced to powder, it being merely 
crushed and torn so that the paste or pulp is formed of fibres more or less 
in length, but infinitely fine, which gives solidity to the paper and affects 
or improves its quality. 

3820. Woop-cuttine anp Workina Macuinery, R. Ventress, Stockton-on 

Tecs.— Dated 5th November, 1874. 

Cutting blades on spindle placed above or below table and fixed or 
capable of adjustment. There are feeding and taking off rollers driven 
by gearing or otherwise. The cutters are rectangular, 8 shaped cruciform, 
double V, triplet, and the like. For boring the wood is carried on a table 
having longitudinal and transverse motions, A tool of elongated S section 
is preferred. 

3821. Opraintne Fipres ScrraBie ror Svinninc axp Fevrinc, I. B. 
Mecch, New York.—Dated 5th November, 1874. 

The object of this invention is to produce a long strong fibre from 
bamboo cane, palm, and grasses of different kinds, to be used like wool 
or cotton, or mixed therewith ; and consists in first separating the fibres 
(preferably by the machine described in the patent 2056-1874) and wash- 
ing the colouring matter out, the fibres being then submitted to the 
action of a centrifugal machine to expel the greater portion of the water, 
and then to a machine consisting of a revolving cylinder or casing 
furnished with spikes on the inside, mounted on a tubular shaft alsu 
provided with spikes said shaft running in a different direction to the 
cylinder. The shaft is provided with holes, and a hot or cold blast is 
forced through the cylinder or casing and shaft to dry the fibres 
thoroughly. 

3822. Carrrivces, J. H. Johnson, Lincoln's-inn-fields—A communication 
Jrouw M. M. EB. Gauthey, Paris.—Dated 5th November, 1874. 

This invention relates more particularly to what are known as metallic 
cartridges, in which the case for containing the powder is composed of 
metal, but is also applicable to cartridges in which other materials than 
metal are employed m the construction of their cases, and to shells or 
explosive projectiles, and it consists essentially in forming the bottom or 
end of the cartridge case of, or surrounding the same with two or more 
external cups or sockets, composed of metal or other suitable material, 
placed one within the other, and so arranged and combined together and 
with the tubular portion of the case as to afford increased strength to the 
base of the cartridge, and provide a resistance to the action of the ex- 
plosive gases gradually increasing from the mouth of the combined cups 
or sockets to the rim or flange on the base of the cartridge for the purpose 
of effectually preventing the rupture of such rim or flange. 


3823 Roratina Moutpinc Pressrs, F. A. Yeo, Sransea.—Deted Sth 
November, 1874. 

This invention relates to improvements on that class of moulding 
preses—chiefly employed for pressing blocks of artificial fuel—of which 
the one patented in the name of W. E. Newton, and dated 24th May 
1860, No. 1289, may be taken as the type, the object being to enlarge their 
capabilities of production without requiring any great increase in the 
power for working the same. 

3824. Sroprers ror Bortes, Jars, &c., N. Thowpsor, Brooklyn.—Dated 
5th November, 1874. 

For this purpose instead of forming the wing pieces (described in 
Nathan Thompson's former application for letters patent, No. 2061) to 
turn upon pin joints, such wing picoce are formed to slide to and fro and 
with holes therein to allow of their being wired in position. The inven 
tion also consists in causing the wings to be of such length and so 
mounted that when closed upon the cap or cover the outer ends thereof 
shall meet for wiring, instead of causing them to open in different 
directions and connecting them together by a tie piece as described in 
the application above mentioned. 

3825. Sicnatuine on Raitways, S. Morley, Stockton-on-Tees.—Duted 5th 
November, 1874. 

This provisional specification describes apparatus for communicating 
from one signal cabin to another, and also from the cabins to the engine. 
The signalman can, if necessary, cut off the steam and put down the 
brakes from his cabin. 

3826. Printinc Macuines, &. E. Colley, Doddington Grove, Kennington 
Park.—Dated 6th November, 1874. 

This provisional specification describes improved means for cutting and 
delivering when continuous paper is used, and also improved means for 
damping the paper. 

3827. Dryinc Warre Leap, Evaporatinc CHEMICAL AND OTHER 
Liquips &c., A. Perry, Bromley-by-Bow.—Dated 6th November, 1874. 

According to the First part of the said invention the inventor arranges 
within a vertical chamber a wheel or drum formed of cast iron, copper, 
or other metal. Above this wheel or drum is a pan connected with a 
cistern or vat containing the white lead or other substances to be treated. 
In combination with the said wheel or drum he arranges a scraper, and 
as the said wheel rotates the scraper removes the dried material, which 
falls into a properly arranged receptacle. According to the Second part 
of the said invention he arranges within a vertical chamber or stove a 
scries of metal trays or pans one below the other, the upper pan being 
supplied with the liquid to be evaporated, which liquid passes from one 
pan to another throughout the series, and is discharged from the last one 
into a settling pan. 

3828. Hats, F. W. Paul, Birminghaw.—Dated 6th November, 1874. 

The novelty of this invention consists in so constructing or adapting 
the back internal lining or parts of hats so as to render their interior 
adaptable to the shape of the back part of the head of the wearer for ease 
and security. 

3829. Exuavstine or Forcinc Air anp Gases, J. Dodge, Eccles.—Dated 
6th November, 1874. 

This apparatus consists of a vessel divided into two parts by a mid- 
feather ; surrounding this vessel is a second vessel with a space between 
the two containing water or other liquid ; in this space an inverted vessel 
is moved to and fro or up and down by steam or other power ; in the top 
of the vessel first mentioned are two or more valves opening internally 
and externally and placed on each side of the midfeather, there are also 
ingress and egress ports in connection therewith. 
$830. Biocks For Pavinc, B. Sheil, South Keasington.—Dated 6th 

November, 1874. 

To carry out this invention a composition is formed of pitch, chalk, 
sand, and oil, in the proportions of about six gallons of oil to one ton of 
the other ingredients, the whole being thoroughly mixed together until 
an elastic compound is formed. This compound is then heated to boiling 
point and poured into iron frames of the size and form of the intended 
blocks, into which slabs of wood are piaced, the sides being filled up with 
broken granite. 

8831. BaLLoons, A. Watt, Wandsworth.—Dated 6th November, 1874. 

The First part of this invention consists in dividing the interior of the 
balloon into separate air-tight chambers. The Second part of the inven- 
tion consists in a method and apparatus for the inflation of balloons under 
conditions where ordinary gas is not attainable. 
$3832. Suter Cottars, Currs, AND Surrt Fronts, C. Hirschhorn, Saint 

Paul's-road, Canonbury.—A communication from A, Aub, Paris.— 
Dated 6th November, 1874. 

The invention consists in manufacturing shirt-collars, cuffs, and other 
similar articles of wearing apparel, by cementing together two or more 
layers of muslin by means of a mixture of starch, spermaceti, and 
washing blue, and passing them through rollers. The articles are then 
cut out to the desired shape with suitable laps at the exposed and 
wearing cdges, whereby the same effect is produced as by linen articles. 
83833. Tuverrs ror Biast Furnaces, F. H. Lloyd, Wednesbury.—Dated 

6th November, 1874. 

According to this invention the closing ring at the base of the conical 
tube of the tuyere and the ordinary water tube are dispensed with, and 
into the hollow or cavity in the hollow walls of the —— a spiral tube 
is fixed, the said tube being perforated with holes or having slits in it. 
Astream of water under pressure being sent through the coil, a great 
number of small jets or a spray of water is projected on every part of the 
inside of the tuyere, and its overheating effectually prevented. In place 
of a spiral tube a frame or system of tubes may be used, and instead of a 
single tube or frame of tubes duplicates may be bined together so as 
to provide two independent supplies of water. 

8834. Snavinc on Cuttinc Hair, J. Monks, Gloucester.—Dated 6th 
November, 1874. 

This consists of a blade carried in a frame, which latter is at right 
angles, or nearly so, to another frame or handle joey | a guard = 
with rake-shaped teeth at end to be up nst the cutting blade 
when the apparatus isin use. All the parts can be easily taken aj to 
—— The blade to be sharpened is placed in the socket of a 








3835. Errectinc tHe Reoutar Letina Orr or THE YARN FROM THE 
Beam 1n Looms, J. Bélicard, Manchester, and B. Roberts, Bury.—Dated 
6th November, 1874, 

This invention is designed principally to be applied to looms for 
weaving velvets and other —_ fabrics, for which her Majes'y’s letters 
»atent were applied for by the said Jules Bélicard, the 10th day of June, 
1874, No, 2014, but it is also equally applicable to looms in general. At 
vach end of the yarn beam the inventors mount a ratchet wheel, having 
one tooth to about every 3in. or 4in., or they form similar teeth upon the 
edge of the beam ends. Attached to each side of the loom isa bracket 
carrying a weighted lever, which levers bear upon the’ teeth of the 
ratchet wheels on the yarn beam in such a way as to keep the yarn to the 
tension required Beneath each weighted lever projects the outer end 
of a second lever placed at right angles to the former, and mounted about 
its centre on a stud fixed to the frame. The inner end of this lever 
extends above the cam shaft of the loom, whereon there is keyed a disc 
or cam having two projections. The inner end of the lever is furnished 
with two fingers. These projections and fingers do not come into contact 
until one of the weigh’ levers before mentioned has been raised by a 
ratchet tooth to its highest position ; the second named lever, whose 
outer end 1s beneath it, follows this motion until its inner end becomes 
raised sufficiently for one of the projections on the disc to catch hold of 
it and pull it down, which will cause the outer end to raise the weighted 
lever, and by means of an incline at its end throw it off the tooth. By 
this time the second projection has caught the second finger and 
prevents the weighted lever from falling suddenly on to the next tooth, 
but as the cam shaft and disc continue to revolve, it is lowered gradually 
without jerk on tothe next tooth below. This occurs alternately at 
each side of the loom, so that one weighted lever is always keeping the 
yarn tight, whilst the other is being lowered on to the next tooth. 

3837. GuARDING AGAINST THE ABSENCE OF GRAIN FROM MILL SroneEs, F. 
Render, Manchester.— Dated 6th November, 1874. 

This invention consists in using the weight of the grain for giving 
notice when the supply is becoming exhausted. 

3838. Lamps, 7. Martin, Guildford.—Dated 6th November, 1874. 

This invention has principally reference to an improved construction of 
lamps described in the specification No. 3247, of 1874. The present im- 
provements consist, First, in closing the space within the glass globe 
of the lamp in an air-tight manner by soldering the reflector and the air 
tubes to the casing of the lamp, so that no air can enter the globe except 
that which passes in through the air tubes. Secondly, in forming the vil 
tank in one piece with the lamp casing, and dispensing with the filling 
hole, the tank being filled by inverting the lamp and introducing the 
oil by means of a funnel inserted in the oil tube inside the burner, and a 
small piece of sponge being inserted in the oil cup to regulate the flow of 
oil. Thirdly, in forming a bead on the rim of the hinged glass globe 
fitting into a corresponding recess in the rim of the casing, with a soft 
packing if required to make the joint air-tight. An apparatus for lighting 
lamps is described, consisting of a tube constituting a reservoir for spirit 
or oil, at one end of which is a beak containing an asbestos wick. The 
beak is separated from the reservoir by a partition having a cock, by 
turning which « small quantity of combustible liquid is admitted to the 
beak when required. For increasing illuminating power of lamps, 
several flat wicks are arranged radiating star fashion, each with an air 
hood supplied either separately or from a central tube. 

3839. Sream Tram Cars, £. Perrett, Abingdon-street, Westminster.—Dated 
th November, 1874. 

Two boilers, one at each end, are employed, they are connected by 
pipes both above and below the water level. The car has a fixed wheel 
base, and is also supported at each end by a two wheeled-bogie. The 
— can be controlled either separately or together to steer on to a 

ig. 
3840. Iron AND STEEL, 8. R. Smyth and J. Simpson, Manchester. —Dated 
7th November, 1874. 

This invention and discoveries consist of the complete treatment and 
manipulation of the iron direct from the ore in its different stages in 
both iron and steel. This is effected by a special and scientifically applied 
apparatus through the lication of the comy 1 of nature and 
chemistry, such application and apparatus forming one whole un- 
divided part of this invention and discoveries, which will consist of 
the following: First, a trunnion ladle and trolley, its chamber plat- 
form and lift, its cover box flue, descending pipe or pipes and ap- 
paratus. Secondly, retort oven, its flues, its setting, its furnace, its 
inlets and outlets, its tank gauges, &c., for the ladle, and its materials 
for the treatment of the metal. Thirdly, a refactory material for lining 
the ladle and furnaces, &c. Fourthly, high-pressure receivers and ap- 
paratus for introduction of gases, compounds, pipes, &c. Fifthly, an 
upright cylinder scrubber, its compounds, tanks, and heated pipes, 
Sixthly, puddling, balling, heating, and annealing retort ovens, their 
fuels, their gases, and apparatus. Seventhly, desulphurising compounds 
for application to coke, &c. Eighthly, stack of retorts with the properties 
employed therein for blast and other furnaces, and for the receivers of 
the metals. Ninthly, blast vacuum furnace, its exhauster apparatus and 
compounds employed therein. Tenthly, a recciver for entire charges of 
metals, with apparatus and compounds. 
$842. Recunatine THE TeNsION OF SIGNAL OR OTHER WiREs, W. Daven- 

port, Harrogute.—Dated 7th November, 1874. 

The application of a silent feed clip to the rim of a pulley, over which a 
chain attached to the wire to be regulated passes, 

3843. Gas, Rk. M. Marchant, Kirby-street, Hatton-garder. — Dated 7th 
November, 1874. 

This provisional specification describes the manufacture of gas by the 
application of heat to a mixture of oil and water. This may be effected 
by boiling the mixed oil and water, or by first converting the water into 
steam, and then passing the steam into and through the oil. 

3844. Sucar, G. Fletcher, Derby.—Dated 7th November, 1874. 

The features of novelty claimed are, First, the particular form of engine 
with reciprocating slide valve specified for driving centrifugal and other 
rapidly revolving machines either direct on the main spindle or by a 
counter shaft and pair of friction wheels ; Secondly, the improvements in 
the construction of governors to regulate the hereinbefore described 
engine and its applicability to all ball and fan governors; Thirdly, the 
arrangement of variable gearing for driving the said governor or other 
machines with the means of throwing out this variable speed at pleasure; 
Fourthly, the construction of the centrifugal baskets of corrugated iron or 
of sheet iron rolled with parallel strips on its surface as_specitied ; 
Fifthly, the arrangement of spring brake as an economiser of power to 
stop and start the centrifuge basket by utilising that power lost and 
expended on an ordinary brake strap, and to. release the belts (where 
used) of any sudden strain, and to prevent the friction wheels from 
having any tendency to slip; Sixthly, the arrangement of lever and 
screw to adjust the centrifugal —— to the wear in the cone bush, as 
well as to give great power in releasing said spindle when it —— to 
run hot and get fast; Seventhly, the several arrangements for the regu- 
lation of the discharge of the juice pump, in particular an — =~ 

iff a 





for varying the throw of the crank by an arrang 7) 

gearing, which can be applied toany pumping purposes. 

3845. Beattnc CorreeE AND OTHER Seep Casks, A. Manning and B. 
Tydeman, East and West India Docks,—Dated 7th November, 1874. 

This invention relates to an improved methed of beating coffee or other 
seed casks by a novel and peculiar arrangement of apparatus. According 
to the ordinary mode men strike the cask simultaneously, or as nearly so 
as possible, with wooden mallets or beaters. Now this invention consists 
in a circular ring, on the inner periphery of which are hinged, at equal 
radial distances apart, double levers or beaters arranged vertically. To 
this ring are secured springs, each of which presses against the lower 
arm or hammer of each of the double levers or beaters, and normally 
tends to force it inwards towards the centre of the ring. On the top of 
the upper arm of each double lever or beater is a roller, which is caused 
to mount and revolve against a ratchet or cam-like projection hinged to 
the internal periphery of a second circular ring placed above, parallel to 
the first ring. Mounted at a convenient point between the two rings isa 
pinion provided with a handle and gearing into a corresponding rack on 
the under face of the second ring. The whole apparatus is carried at 
diametrically opposite points of its external circumference to a forked 
lever and handle pivoted at the upper end of a standard fixed on a truck 
or trolly. The truck or trolly being run up to the cask to be beaten, the 
two circular rings with their appendages are dropped over and round the 
mouth of the cask until held up by hooks which catch on the open edge 
or chine of the cask. The pinion between the rings is then turned, 
which causes the upper second ring to revolve, and in so doing the 
ratchet or cam-like projections on its internal periphery cause the double 
levers of beaters to strike simultaneous blows on and around the cask. 
This operation is continued until the coffee or other seed contained in tho 
cask is sufficiently reduced in bulk. 

8846. Packinc anp DistrisuTinG Fiour, J. Amos, Ashford.—Dated 7th 
November, 1874. 

This invention mainly consists in a box of wood or metal having exter- 
nally a number of ribs or projections fixed or formed thereon on every 
side, so that when the box is placed on a damp platform or in other wet 
position, the body of the box may be kept free from the influence of 
damp or wet, at the same time allowing free circulation of air all round 
the ton. Internally the box is provided with a paper case or cases, in 
which the flour being packed therein, the above desired objects are 
effectuated. 





8847. ANNEALING Pots, Boxes, Stanps, aND Retorts, J. W. Morgan, 
Cardiff.—Dated 7th November, 1874. 

A to this invention, the centre of the sides and ends, also the 
corners of the articles enumerated in the title are rounded so as to avoid 
sharp les. The top is slightly arched and rounded into the sides. 
‘Around the pot or box transversely and conjugately through the centre 

















THE ENGINEER. 





May 28, 1875. 


the planes sa recessed band. The said band meets in the centre of 
the top. Under the top and inside, a rib or bridge is cast or made to 
prevenftthe top from collapsing when under the action of heat. In order 
to allow fur the extreme contraction and expansion to which such articles 
ure subjected, a cutting iron of suitable form and dimensions is inserted 
through the extreme width of the top and partly down the cnds; cutting 
irons being also introduced into the flanges of the stand and partly 
through the bottom. 

3848. Corrine Cuarr, W. Sunimersca'es, jun., S. Summersceles, and J. 
Summerscales, Keighley.—Dated 7th November, 1874. 

This invention relates to the class of ‘‘ chaff-cutting" machines where 
chaff or other matters to be cut are held stationary during the operation 
of cutting by the knives, and the improvement consists in constructing 
the worm which drives the driving wheel of the drawing or feeding 
rollers of the machine in such manner that it will enter inte on space” 
of the driving whecl twice in its one revolution, whereby the inventors 

















are enabled to have a less number of tecth in the said driving wheel, | 


and consequently enabled to make the teeth of greater strength than has 

heretofore been accomplished in such machines, and also to obtain a cut 

or operation of the knives at each half of a tuoth of the driving wheel. 

3849. Socks or INNER Soes For Boots anp Suves, C. H. J. Achenbach, 
Hamburg.—A communication from T. Simis, Hamburg.— Dated Tth 
November, 1874. 

This provisional specification describes constructing a waterproof inner 
sole or sock by combining with a thin sheet of gutta-percha a thin sheet 
or sheets of woollen or other suitable material. 

3850. Sericcen, Spotrep, or Fiaurep Nets, J. Burton, Rad ford.—Dated 
7th November, 187 

This invention has for its object improvements in the manufacture of 
sprigged, spotted, or figured nets. In making the ordinary spotted or 
sprigged nct on the lever lace machine, it is usual to employ two or more 
thick threads to fill up the spot, or to make a thick ring or edge round an 


open spot, the threads being crossed or tied togetherat the top and bottom | 


of each spot, and then allowed to run loose until the next spot requires 
making, when the same motion of the bars are repeated, two warp 
threads and one bobbin thread being used for making each pillar. The 
same explanation will apply with a slight variation of bars for making 
sprigs ; but in this invention, whether making spots or sprigs, the in- 
ventor employs for each pillar three warp threads and one bobbin thread, 
two warp threads being employed in the ordinary manner, while the 
additional warp thread is traversed as a weft, passing from left to right 
and right to left to form the spot or sprig, or traversed from one pillar to 
another, as may be required, to form an edge or ring round the spot or 
sprig ; the bobbin thread acting asa tic thread, round which the warp 
threads pass, and when the spot or sprig is formed, instead of allowing 
two or more thick or embossing threads to run loose forming a loop or 
clip between the spots or sprigs, the inventor plaits them either in the 
pillar or uses them tu form the ground or ordinary bobbin net, so that by 
this means he produces a sprigged, spotted, or figured net with or with- 
out an edge or ring, and by working the threads into the ground or pillars 
have no loose loops or clips, thereby saving considerable labour in the 
finishing of lace. 

38F* Mecuanicat Toy, W. A. La Grove, New York.—Dated 7th November, 

184. 


Cou,.08 of dancing figures revolve upon as many axes and also ina 
circle about the ceutre of the platform under which is the operative 
mechanism, consisting of a horizontal main wheel, having radial arms 
terminating in grooved pulleys or vertical spindles prolonged up through 
the platform on which the figures are fixed. The pulleys are encircled 
by a standing cord whose ends are attached to the box. The main wheel 
is driven by a cord from a spring and train, a stretching pulley attached 
to a spring being provided at the opposite side of the main wheel to keep 
the cord in tension. A spring is also attached to one end of the standing 
cord for same purpose. A musical box may be concealed in the base 
actuated by the clockwork mechanism. 

3852. Cicarertres, 4. M. Clarke, Chancery-lane.—A communication From 
La Société Civile et Particulidre des Brevets de Sasinu. — Dated Tth 
November, 1874. 

This invention relates to machinery for making any kind of cigarette, 
and comprises arrangements for supplying reed mouthpieces ; Secondly, 
for making cigarettes with coiled cartridge pager mouthpieces ; Thirdly, 
for turning down and closing the ends of the paper cases ; Fourthly, for 
feeding, stamping, and gumming the paper to lorm the case ; Fifthly, for 
compressing and feeding the tobacco ; Sixthly, for filling, wrapping, and 
discharging the finished cigarettes ; Seventhly, for cutting up the cigarette 
papers from the roll ; and, Kighthly, for weighing out the cigarettes 
3853. Distittep Water, W. &. Lake, Southampton-buildings, London.— 

A communication from W. A. Lighthall, Brooklyn, U.S. — Dated 7th 
November, 1874. . 

This invention relates to the combination of a steam condenser, aerator, 
and filter, with a cooler for the production of distilled water, ana consists 
in apparatus wherein the introduction of the steam into the said con- 
denser is made to cause a partial vacuum in the filter, thereby faciliuating 
the passage through the filter of the water, and at the same time reducing 
its temperature and continuing the cooling operation by the use of an 
atmospheric ccelder. 
385¢. Spinnine Macutinery, 7. Mayor, Rhode Island.—Patly a commu. 
iow from G. Chatterton, Providence, U.S.—Dated Tth November, 




















picatior 
1874. 

This invention relates to that class of spinning machinery known as 
ring spinning frames. The First part of this invention consists in so 
constructing a spinning frame that the ring shall be a stationary fixture 
secured to the frame of the machine. Another part conaists in arranging 
different kinds of spindles so that they can be used with a stationary 
ring. The Third part consists in so arranging spindles for all kinds of 
spinning machines that the spindle will run absolutely true and steady. 
3864. Nets ror Screws, J. and J. 8. Taylor and 8. W. Challen, Birming- 

ham.— Dated 9th November, 1874. 

The invention consists in combining with nut making machinery a pair 
of indenting rolls for indenting the sides of the heated bar iron, and giving 
it such a tigure that by dividing it transversely it forms rudely shaped 
blanks for screw nuts. Portions of the rolls are cut away for introducing 
the bar to astop at the back of them. The end of the bar being heated 
it is introduced between the rolls, when the plain or cut away parts are 
opposite each other. The rolls seize and indent the sides of the bar, 
deiivering it back to the workman, who introduces it to the cutting, 
pressing, and punching partof the machine by which the nut blank is 
cut off und the said blank pressed and punched. 

424. Sream BoiLers AND THEIR SETTING, C. D. Abel, Southaimpton-build- 
ings, Chancery-lane, London.—A communication from R. Smith and 
J. Smith, Moscorw.— Dated 22nd January, 1875. 

This invention relates to various modifications of that class of steam 
boilers in which one or more upper cylindrical compartments are con- 
nected by vertical water tubes to one or more lower compartments. The 
improvements consist in placing the furnace of the boiler below the lower 
compartments, arranging the flues to circulate backwards and forwards, 
passing from below the lower compartments between the upper and 
lower compartments, and along the upper ones to ‘he chimney ; also in 
providing passages in the bviler setting for heating the air required for 
the furnace ; arranging also in tiers of three compartments, one above the 
other, connected by water tubes and with furnaces below the lower com- 
partments ; also in constructing the lower compartments as Cornish 
boilers with internal flues and fire-grates ; also in constructing the upper 
compartments as tubular boilers, the gases being made to pass through 
the tubes after circulating through the flues of the boiler. 

1518. Jomninc on Epainc Woop Sraves, G. Thornley and T. Buxton, 
Burton-upon- Trent —Dated 26th April, 1875. 

The novelty in this case consists in centreing wood staves, both in the 
direction of their width and length, by means of apparatus fixed on or to 
machinery used for jointing or edging such staves ; the former is attained 
by means of a rotating cam opening the dressing knives or cutters, so as 
to receive the widest stave between them, and closing the said cutters on 
the edge of such stave, of whatever width, by a weighted lever ; and the 
latter is accomplished by lengthening out or shortening the centreing 
gear, so as to bring the centre of the stave to the centre of the said 
cutters. 

1534. Presstnc or Moutpine Bricks, F. Durand and E. L. Marais, Paris 
—Dated 27th April, 1875, 

This invention relates to a machine for pressing and moulding bricks 
and other agglomerated urticles. A piston is made by a cam on a 

evolving shaft to work to and fro in a horizontal would, on top of which 

s formed a hopper, and the end of which is closed by a plate that is 

raised by two levers acted upon by two other cams when the material in 

the mould has been subjected to pressure. The mould is provided with 

escape apertures for the escape of any superfluous material in the mould, 

or a portion of the bottom of the mould is made to yield somewhat under 

excess of pressure. The piston after compressing the material in the 

mould is made by the cam to move forward so as to extrude the brick on 

to a stirrup having a slight vertical motion so as to separate it from the 
nd of the piston. 

1545. Heariva Arr or oTuer Gases, C. D. Abel, Southampton-buildings, 
Chancery-lane.—A communication from V. Mathian, Lyons, St. Lager.— 
Dated 27th April, 1875. 

According to this invention an apparatus for heating air or other gases 
is constructed of a spherical metal chamber built up of a number of 
special segmental compartments having vertical spaces between them, 
and fixed to a central vertical flue-tube communicating at bottom with a 
fire-place, and at the top witha chimney. Each segmental compartment 
has a horizontal double partition at its middle, by which it is divided ato 

















tube by narrow vertical openings. The flue-tube has a horizontal 
diaphragm between the upper and lower openings by which it communi- 
cates with the compartments, so that the flames passing from the fire up 
the tube first enter the lower parts of the compartments, and after passing 
through the openings at the horizontal partitions into the flue-tube again, 
whence they pass away. The spherical heater is enclosed in a brickwork 
chamber in the space between which and the heater the air to be warmed 
passes up, being brought into contact with the whole of the outer surfaces 
of the heater. <A horizontal disc is fixed on the central tube in the space 
between the horizontal double partitions of the compartments, whereby 
the air rising inthe spaces between the compartments is made to enter 
the spaces between the double partitions of the compartments in order to 
pass through holes there formed in the disc. Flues are also formed in 
the brickwork chamber for the passage of air which takes up the radiated 
heat absorbed by the brickwork 

1577. Makiner’s Compass, D. Baker, Boston, U.S.—Dated 29th April, 

187f. 








This invention relates, First, to the liquid in which the magnets and 
card are immersed. For this purpose the inventor employs a lhght clear 
oil, or a liquid jn which oil predominates sufficiently to prevent the 
magnets and pivot from becoming oxidised. Secondly, to the frame of 
the card, which the inventor constructs of light wood, to which the 
magnets and card are secured ; this card is provided with the proper com- 


! om divisions, the letters and points being of similar colour ; either light 


etters and points upon a dark ground or the reverse. Thirdly, this 
invention relates to the constructing of the compass bowl with a curved 
thin sheet metal bottom, sufficiently flexible to allow for the expansion 
and contraction of the liquid with which the bow] is filled. Fourthly, to 
the constructing of the conical dise placed within the bow] to steady the 
liquid, and support the short pivot upon which the card rests and turns 
Fitthly, the invention relates to the constructing of the cap ring and its 
attachment to the flange of the bowl, by means of screws passing up 
through the flange into the cap ring, so as to leave its upper surface 
smooth. Sixthly, the invention relates to the lining of the interior of 
the compass bowl with paper secured thereto with paste or otherwise. 
Seventhly, to the location of the lhumber's line, in or near the vertical 
plane of the axis of the outer gimbal. Eighthly, the invention relates 
to the constructing of the outer gimbal bearings upon the compass case 
with projections, to connect the cover with the same. 
1592. A Device (To BE ArpLiep To A ConpuiT or Prre) ror Honpryc a 
CONCENTRATED FERTILISER OR OTHER SOLUBLE COMPOUND IN A SOLID 
oR SEMI-SOLID Form, W. F. Wheeler, Dorchester.—Dated 30th April, 


1575. 

This complete specification describes this invention or device for holding 
a concentrated fertiliser, or other compound, in « solid or semi-solid form 
The object of this invention is to produe a device for holding a concen- 
trated fertiliser, or other soluble compound, in a solid, or semi-solid state 
which, when the device is supplied with the compound, and applied toa 
conduit or pipe, through which water is to passor be forced under any 
suitable head or pressure, shall not interrupt the flow of the water 
through the nozzle or outlet of the pipe, but such fertiliser or « ompound 
shall be caused by the friction of the water to be slowly disintegrated or 
dissolved, so as to uniformly impreguate the water and enable it, thus 
impregnated, to be readily diffused or showered upon plants, flowers, 
&c., in order, to promote their growth, prevent their mildew, or destroy 
the insects upon them ; and the invention consists in the arrangement of 
a case or chamber, to receive a wlid or semi-solid compound, in a con- 
duit or pipe through which water is to pass or be forced, such device 
being so constructed and arranged as to permit the water to freely pass 
through the same without interrupting or slightly impeding oo fon. 
while such flow or impingement of the water against the surface of such 
compound causes the latter to be gradually disintegrated or dissolved, so 
as to enable it to be readily and equally diffused or distributed by means 
of the head or force of the water upon plants, &c. This invention is 
especially designed for greenhouses, although equally adapted for use in 
flower gardens, &c. 

3858. Brast or SMevtine Furnaces, C. EF. Darby and J. Green, Brymbo 
— Dated vth November, 1874. 

First, it consists in arrangements for preventing the notch of the dam 
in blast furnaces from wearing larger and deeper and thus interfering 
with the full pressure of the blast being kept regularly upon the furnace 
Secondly, it consists in means for ascertaining and giving an alarm when 
water escapes from the tuyeres into the furnace. 


3936. Sierve Srvps, SoLITaAIRES, AND OTHER LIKE Dress Fastenrnes, 
J Reading Herborne, and §. A. Reading, Birmingham.—Dated th 
Novemb rv, 1874. 

This invention has reference to sleeve studs and other like fastenings 
and ornaments, which are composed of two parts or discs connected 
together at back, the said invention being improvements on an invention 
for which letters patent were granted to one of the present applicants, 
namely John Reading, on the 21st of March, 1874, No. 994. On the back 
of the front part of the sleeve stud is a flat case in which a flat spring bar or 
bolt works, a push piece on the said bar or bolt being situated at the edge 
of the disc. A slot is made across the flat case and also in the bar or bolt. 
the slot in the bar or bolt having on one side a projecting inclined shoulder, 
The other or back part of the sleeve stud consists of a disc having at ite 
back a central stem terminating in a flat head. To connect the parts 
together the front part is applied to the stem of the back part and 
pressed against it. The bolt being pressed back, the stem passes the 
shoulder on the bolt and snaps behind it. The two parts are thus secured 
together. By pressure on the push piece of the bolt its shoulder is 
pressed back and the stem on the back part can pass out of the slot in the 
front part. A depression is made in the back face of the front part, into 
which depression the head of the stem of the back part falls and the 
stem is thereby guided to the slot in the flat case. 


4108. Breepinc anv CuLtivatinc Oysters, 4. Michel, Lorient.—Dated 
B0th November, 1874 

The invention relates to hives or apparatus for breeding and rearing 
oysters. <A hive consists of two rectangular vessels, the lower one a trough 
with a bottom perforated by numerous holes, cach bole having a lip pro- 
jecting round it. This vessel receives the spat and is exposed to the wash 
of the water, by raising it a little from the beach on its ends project- 
ing downwards to form legs The upper vessel is a trough placed 
above the spat vessel which it covers, aud serves to hold the oysters for 
rearing and fattening. The vessels are made of a cement, concrete, or 
beton, which sets without baking and stands water, and are made, in 
moulds that take to pieces. 


4243. Casks, E. Philippe and H. Pinet, Pavis.—Dated Oth December, 
1874 








874. 

The object of this invention is to construct machinery, or rather a set of 
machines, by means of which the wood to be made into casks is submitted 
to a series of operations following a rational order, and a perfect result 
obtained. These machines and the manner of employing them form the 
subject of the invention. The provisional specfication describes among 
others the following machines :— Circular and other sawing machines for 
cutting the wood to the required length and breadth, a machine for 
rounding or adzing the staves a machine for bending them according to 
the bulge or belly of the cask, a machine for rounding and bending them 
at one operation, a jointing machine, a raising or putting together 
machine, a machine for chiming and creusing, a machine for boring the 
holes in the head pieces, and a machine for bevelling the heads. 


1615. Heaps or Cuars Swivers, A. M. Clark, Chancery-lane.—A com- 
munication from W. Edge, Newark, U.S —Dated 1st May, 1875. 

According to this invention a swivel head is produced from « piece of 
sheet metal by a series of punches and dies, whereby it first acquires a 
cup form, then a more elongated form, and finally the pear or other shape 
usually imparted to the heads of chain swivels, the article being subse- 
quently subjected to the operation of a reciprocating and stationary 
mould to complete its form. 


1633. Raiutway Brakes, E. P. Alexander, Southampton-buildings, London. 
—A communication from A. Barker, Wyoming, U.S.—Dated 3rd May, 


18°5. 

This invention consists of a combination of railway carriage body, verti- 
cally movable support therefor and brakes, with connecting mechanism, 
in such a manner that the pressure of the brakes upon the wheels is 
regulated by the weight of the carriage body, and a correspondence is 
maintained between such pressure and weight as the latter is increased 
or diminished. 

1636. Steam Borers, C. Hessel, Great St. Helen's, London.—A conmuni- 
cation from J. Pregardan, Deutt, Germany.—Dated 3rd May, 1875. 

This invention relates tu improvements in steam boilers, known as 
multitubular boilers, and consists chiefly in, First, a peculiar construction 
of the boiler ; Secondly, the construction and arrangement of the steam 
chamber or steam reservoir which serves as a superheater. Thirdly, 
_ mode of setting the boiler in brickwork and the arrangement of the 

ues. 

1639. Locxine Screw Nvets, A. M. C ark, Chancery-lane.—A communica- 
tion from F. L. Bates. Carroliton, U 8.—Dated 3rd May, 1875. 

This invention consists of a nut having its threaded portion extending 
partly through its aperture in combination with an ordinary screw-bolt, 
so that when the nut is applied, the uncut portion of the aperture of 
the nut will strip one or more threads from the bolt, and thus prevent its 
working off by jarring or vibration. 

1640 Corkscrew, G. Haseltine, Southampton-buildings, London. — A 
; ag a Jrom W. R. Cldugh, Newark, New Jersey.—Dated 3rd 
May, 1875. 

This ecstien relates to a corkacrew. Its distinctive novelty consists 
in fabricating a — out of a single piece of wire by twist- 
ing, folding, manipulating the same, as hereinafter more 








an upper and lower space which communicate with each other thro a 
horizontal opening at one end of the partition and with the tluc- 


, and 
ully set forth. 





1642. Lames, G. H. Lomax, Maseachuactts —Dated 3rd May, 1875. 

This complete specification describes the improvement in lamps It is 
well known that the contents of kerosene lamps, so called, frequently 
overtiow, trom several causes, one being that the lamp is filled too full 
originally, another that the expansion of the contents, after filling, ensues, 
by subjection to a subsequent warmer atmosphere or locality, and another 
is the capillary attraction of the which, the fluid in all these instances 
flowing over the exterior of the lamp, with the disagreeable consequences 
now so consequently experienced. The purpose of this invention ws to 
arrest this tlowage of the tl.id over the exterior of the lamp, and, to this 
end, the inventor forms or erects upou the upper part of the same, or the 
oil reservoir of the same, a raised hp or rim, which shall cireumscribe its 
burner or filling oritice, and by its presence, check and retain in a small 
space any excess of oil which may find its way outside of said burner or 
oritice, and from which it may be expediously and easily wiped or re- 
moved without contact with any extended portion of the outside area of 
the lamp. 

1677. PappLe-wneeLs, G. Haseltine, Southampton-buildings, London { 
N. 7 Edson and C. H. Sclliman, N 


communicetion Srom Orleans.~ 
Dated 5th Mau, 1875 
These improvements relate, First, to the peculiar construction of 
feathering paddle-wheels ; Secondly, to the construction of engines and 
manner of imparting motion to the paddle-wheel; and, Thirdly, to an 
adjustable frame upon which both the engine and paddle-wheel is secured, 
so that the said wheel may be raised or lowered to suit the draught of 
the vessel which it propels 
3856. Treatine Skins orn Hines, ©. Terrace, Lenton.—Det 
is74 
The inventor places the goods to be operated upon on an india-rubber 
covered cylinder, creeper, or endless band, above which are three or more 
rollers or axles carrying helically coiled scrapers, rut , Sweepers, and 
brushes ; each axle is adjustable to or from the carrying surface, and the 
creeper or endless band is adjusted by spiral or other springs 
3857. Preventino Accipents iN THE Use or Water Tcveres, E. Jonrs 
and G. F. Thompson, Keaton. —Dated Oth November, Wi4 
The novelty of this invention consists in the application of means and 
appliances for sounding or giving alarm in the working of blast and other 





1 oth November, 








furnaces where tuyeres and other water appliances are used as i protecting 
medium, the said alarm being given simultancously with the non-con- 
tinuity of the flowing of the water from leakage or other causes 
3859. VextTi.atiog Sewers, Sarvs, ano Stacks, 7. Have 
Dated oth November, UT4 
Consuming, destroying, disinfecting, or deedorising the gases and 
vapours from sewers, shafts, or stacks, by gas flame, fire, or heat ; the gas 
flame supplying at the same time light for street or other lamps 
Stone, Boato 4A comm icatio 


3860. Loom Wert-sror Mecnanism, & 
trom Jd. J Switzer, Boston —Dated Mh November, Us74 
This provisional specification describes this invention as follows :—The 
purpose of this invention is to effect aninstantancous stoppage of a loom 
inthe event of breakage or wiving out of the weft thread or yarn, and con 
sists in the application te a shuttle of a device which v le the weft 
thread is intact is net acted upen in any way, but such thread 
breaks the device is so actuated us to stop the loom levice which is 
shown inthe present instance wherewith to accomplish this purpose con- 
sists in pivoting ithin oncend of th bobbin chamber of the shuttle, and 
immediately adjacent to the delivery, and of the bobbin spindle, a curved 
or arched plate, the inner end of which is pivoted to the wall of the 
shuttle, while its free end rests upon the top of a spiral spring deposited 
in acell created in the nose of the shuttle, the said plate being so ar anged 
that when inits highest position its upper surface or apex rises above the 
top of the shuttle, and when in its lowest position falls below the top of 
the shuttle An upright dog is placed below the curved plate, and is 
pivoted to the adjacent end wall of the bobbin chamber in such manner 
as to vibrate laterally, an eye being formed in the upper part of such dog, 
through which the weft thread passes from the cop. When the weft ts 
entire, the dog is pulled away from below the curved plate, and the latter 
drops when mecting any obstruction When the weft breaks, the dog is 
forced under and holds up the curved plate, and the latter intercepts and 
actuates the mechanism which stops the loom. 
3861. Fiove Dressinc Macuines, J. Armstrongen’ R. I. Neill, Belfast 
—Dated vth No ber, Us74 
This invention relates to improved means for preventing the clogging 
of the meshes of the silk covered reels of flour dressing machines by 
“husks "and “* greys’ or other substances which retard the passage of 
the flour through the silk To this end they cause a jet of air to be 
delivered on to the top of the reel while rotating and they thus effect the 
disengagement of the husks from the silk coveriny 
3862. Srixnine, J. Rivel!, Dubinjield.—Dated 9th November, 1874 
This invention consists in various improved arrangements and apparatus 
for lessening the wear and tear of spindles, flyers, bearings, bolsters, and 
bobbin wheels or braids, and also for economising oil and manual 
labour. 
3863. Vesxtizators, J. Hill and J. EB. Hey, Halifar.—Dated Oth November, 
1s74 





















7 
This invention relates more particularly to that class of ventilators 


knownas Watson's syphon ventilator in which a diaphragm or diaphragms 
are employed for separating the “ shaft" and conical or other top part or 
hood into two parts, one for the egress of foul air and the other for ad 
mitting a supply of fresh pure air, but it is also applicable to “ singh 
tube" ventilators. The object of the improvements is tose construct the 
“cowl” or head of the ventilator that down draught resulting from the 
force of wind acting on the ventilator may be avoided or reduced to a 
minimum, and the fresh air regularly introduced without reducing the 
ventilating capacity of the shaft of the ventilator, and dispensing with the 
use of a shield or deflecting plate suspended under the mouth of the ven- 
tilator below the ceiling, which besides interfering with the efficacy of 
the ventilator, is unsightly in appearance 
3865. Brick-makine Macuinery, J. Brunt, Serle, and W. White, Queer 
Victoria-street, London. —Dated Oth November, 74 
This invention mainly consists in arrangements for feeding and dis- 
charging moulds in that class of machine where a piston or plunger is 
made to press into moulds clay or other substance or material requiring 
pressure, A revolving table is employed having a number, say four 
moulds, placed in the four divisions of a circle equidistant apart. This 
table is turned at intervals by means of a vertical shaft gearing with bevel 
wheels on a horizontal shaft placed at the top and in a line with « shaft 
and eccentric working a plunger or presser Other concomitant arrange- 
ments are described in the provisional specification 
3866. Prevumatic Arranates, 6. W. Richardson, Choncery-lan 
wth November, 1874 
This invention consists in supplying air to ships, for ventilating or in- 
creasing the draught, and employing the same for houses, mines, caissons, 
or otherwise, by an arrangement of air cylinders and connecting pipes 
fitted with valves 
3867. (iss Governors, F. 
loth November, S74 
This invention relates tu a construction with a view to simplicity and 
economy of a gas governor, such as is used to regulate the pressure of gas 
supplied toa burner. It consists of a base having a central inlet fitted 
with a conical valve, which is bung from a cross wire from a flexible 
diaphragm attached at its edge to the base and at its middle secured Wy a 
caoutchouc ring on a central tube that extends from the base up to the 
burner. This central tube has side slots for the play of the cross wire 
which carries the valve. The diaphragm is cevered by a dome 
3868. Removine Gases From Sewers, H. Matthews, Bristol.—Dated 10th 
November, 1874 
This invention has for its object improved arrangements and apparatus 
for removing gases from sewers and effecting the consumption thereof, 
and is designed to prevent the introduction of deleterious gases into 
dwellings and other buildings by reducing the pressure in the sewers and 
burning the gas removed therefrom, so as to render the same innocuous 
To this end communication is established between the interior of the 
sewer, and suitable orifices or outlets arranged in proximity to the flames 
of gas lamps or to other flames, whereby the escape of the sewage gas is 
promoted and its consumption is effected as it issues from the oriaces or 
outlets. 
8869. Ruppers, J. FE. Comsmerell, Alverstoke 
1874 
This invention refers chiefly to providing means for constructing and 
applying a rudder, say at sea, or under circumstances when the rudder 
proper may be carried away or rendered useless, and when the ship can- 
not be docked or otherwise be in a condition to replace it. 
8870. Artiricia, Fuet, D. Barker, Northfleet.—Dated 10th November, 
187 


—Dated 


Wright, Millbank-strect, Westuinater.--Deted 





— Dated 10th November, 


This invention consists in improvements in the manufacture of artifi- 
cial fuel, whereby the same is rendered inodorous and smokeless. Caustic 

stash or caustic soda is added to the cement employed in the manufac- 
ture of the fuel in the approximate proportion of a quarter of an ounce of 
the alkali to one gallon of the cement if liquid, or a proportionate weight 
of solid. The coal and cement are then placed in a mixer, which latter is 
heated by steam or otherwise. Smoke or vapour or gas from animal or 
vegetable charcoal, coke, or anthracite, coal, or other substances capable 
of giving off carbonic acid and nitrogenous gases, is then forced into the 
mixer, and upon the manufacture of the fuel having been completed it 
will be found to be inod and kel 
8871. Secr-actina Courtine AND ConnrcTine GrarR FoR RatLway Car 

RIAGES, J. Chappell, Glossop.—Dated 10th November, 1874. : 

This invention consists of a simple a of self-acting . 

whereby the railway trucks or carriages may securely coupled without 
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the aid of any attendant by the mere fact of thrusting them together and 
disconnecting or throwing off of any truck or carriage may also be effected 
by the simple movement of a lever at the side; or it may by the setting 
of a trigger be so arranged that the engine driver, by merely checking 
the speed of his engine, will disconnect or throw off the truck or car- 
riage whose trigger has been previously set. By these means the 
driver of a train can without stopping drop a carriage or truck on 
passing the station for which it is destined. The apparatus can also be 
so arranged that the act of uncoupling a carriage or truck shall cause 
the brake to be applied to the wheels, so that even if a truck or car- 
riage should be uncoupled upon an incline it will be immediately 
stopped. 

3872. Wire Marrresses AND Ssats, H. Schallehn, Brixton.—A cominuni- 
cation from D C. Briihs, Hamburg.—Dated 10th November, 1874. 

This invention relates to mattresses for bedsteads, and to seats for 
couches, sofas, and the like. The said mattresses are constructed and 
applied to a bedstead as follows :—The inventor employs an open fabric 
formed by uniting a series of spiral coils of steel or other suitable wire. 
The said wire fabric is secured on all sides to a light metal frame, which 
forms part of the bedstead, or is attached to the same. 

3873. CircuLar Saw Bencues, R. L. Hilton, Hydle.—Dated 10th November, 
874. 

This invention consists in an improved combination of machinery for 
obtaining a positive drag motion, whereby the timber to be sawn is pressed 
against the circular saw. The machinery consists of worms and wheels 
to actuate the drum to which the drag chain or rope is fixed. 

3874. ComBinep CHAIR AND TABLE FOR CHILDREN, D. Dubbin, Lewisham. 
—Dated 10th November, 1874. 

The features of novelty of this invention consist in constructing a com- 
bined chair and table for children in the following manner :—On a plat- 
form resting on castors two standards are erected, having between them 
an adjustable bar, on which is placed a cross-piece, which has at one end 
a chair and at the other a spring connected with the platform aforesaid. 
In front of the chair is a box to contain the toys or other articles, and also 
serve as a rest for the feet, and through the said box passes a standard 
on which is fixed a small table in such a way that it can be turned on one 
side when required, 

3875. Boots anv Suoes, FB. Frence, Leicester.— Dated 10th November, 1874. 

This invention relates to an improved method of fastening the elastic 
side-springs or gussets to the uppers or sides of boots and shoes, and of 
preserving their elasticity when so secured, and consists in using a fine- 
pointed needle in lieu of a flat-pointed needle, as ordinarily used, with 
which, by means of any ordinary stitching machine, the inventor first 
ferms the elastic side-spring or gusset before it is placed in the boot with 
one or more rows of stitches around and at any desired distance from its 
fastening edge, in such a manner that the fine-pointed needle with its 
thread passes between the said rubber threads successively, and binds 
them fast along such row or rows of stitches. The side spring or gusset 
is then fastened at its edges to the leather by stitching in a similar or any 
other desirable manner. By this means, if the rubber threads should 
break loose from the leather, they will be prevented from slipping 
back past the row or rows of stitches formed as described, the ap- 
pearance and elasticity of the side spring or gusset being thereby 
preserved, 

3876. ArtiriciaL Fvuet, G. 
November, 1874. 

This invention is a further development of the inventions for which 
letters patent No. 2374 and No. 2822, ap. 1874, were granted to the 
inventor. According to the present invention, the inventor makes use of 
the compound or compounds referred to in the specifications of these 
letters patent for the manufacture of fuel. Sometimes tar or similar bitu- 
minous substances are used in these compounds, 

3877. Putp ror Paver, A. M. Clark, Chancery-loae.—A communication 
from J. B. Chamas, L. D. P. Bouju, and M. R. Bouju, Paris.—Dated 
10th November, 1874. 

This invention relates to the production of pulp for paper for cardboard 
from the plant “ Hibiscus Esculentum,” known in the East as ‘* Bamieh,” 
and in Europe and in the United States as ‘‘ Gombo ;"” and is based upon 
the employment of the following principal operations :—First, on a 
rapid disintegration of the plant. Secondly, on an economic washing to 
prepare it for being reduced to half stuff. Thirdly, ona bleaching process 
without chlorine gas. Fourthly, on sizing the pulp by the retention 
therein of a gummy, resinous substance, termed scientifically ‘* gombine.” 
Or, if the pulp is to be bleached, in preserving it separately for ulterior 
Use, 

3878. Barres, J. Carter, Northumberland-street, Charving-cross.—A com- 
munication from A. Mason, New York.— Dated ith November, 1874. 

The said invention consists, First, in constructing the body of the barrel 
from compacted or compressed paper board in the form of a cylinder of 
uniform diameter, and in providing it with hoops and heads. Secondly, 
in constructing the heads in such a manner as to afford the necessary hold 
for handling the barrel, and to protect the body when the barrel is rolled 
upon the ground. Thirdly, in the method of securing the ends of the 
paper-board together in constructing the body of the barrel. 

3879. Pyropnone, A. M. Clark, Chancery-lane.—A communication from 
G. BE. F. Kastner, Paris —Dated 11th November, 1874. 

The improvements relate to improved burners for these instruments, 
whereby ordinary gas may be used instead of pure hydrogen gas as here- 
tofore. The invention also consists in the application of the instrument 
thus improved to gas lamps generally. 

3880. ArtiFictaL FurL, F. Dizon, Southgate-road, Islington.—Dated 11th 
November, 1874. 

The dextine, fusil oil, and soda alum, in the manufacture of artificial 
fuel composed of coke, peat, or small coal disintegrated. 

3881. Buast Furnaces, S. R. Smyth and J. Simpson, Manchester.-- Dated 
11th November, 1874. 

This invention consists of a blast vacuum furnace with an exhauster 
for the reduction and melting of iron ores or of pig iron or cast scrap, 
and for other metals. Also for the application of retorts for the genera- 
tion of purifying, tluxing, heating, and reducing compounds. And fora 
purifying, refining, and converting receiver, into which the whole charge 
of metal may be run and treated in any stage from the crude metal from 
the ore to any higher stage or state up to pure iron or to steel by our retort 
and chemical process, or by our process by the use of the great forces, or 
by all combined, 

3882. Lamps ror Streets, BE. Parkman, Tennessee.—Dated 11th November, 
1874. 


H. Forbes, Broughton Rectory.—Dated 10th 





The invention consists in fixing at the upper part of the lamp at one or 
more sides, or entirely around it, a reflector, on which is painted or other- 
wise indicated the name of the strect or other information. 


3883. Stipe Vatves ror Recterocatinc Enoines, P. Brotherhood, 
Ladbrooke-yardens, Notting-hill.-—Dated 11th November, 1874. 

This invention relates to slide valves for reciprocating engines, consist- 
ing of rings caused to rotate round annular seatings, holes being provided 
through the rings and the seatings in such order that during rotation, 
holes in the one are brought successively to face holes in the other, and 
thus to give passage for induction and eduction alternately. The rotating 
rings may be made separate, for induction and eduction respectively, or 
a single ring may be employed with two rows or tiers of holes, so as to 
act alternately, those of the one row for induction, and those of the other 
row for eduction, the eduction holes being preferably farthest from the 
piston end of the cylinder to provide a cushion for the piston. The rings 
for a double-acting cylinder at the opposite ends of the cylinder may be 
made separate but worked simultaneously by gearing, or the interior of 
the cylinder may be made in one with the rings, and caused to rotate. 
In engines having rotating shafts the slide rings may be driven by gearing 
from these shafts, and when there are no rotating shafts, they may be 
driven by hand or from any convenient rotating shaft, or by a special 
small engine. 

3884. Drain anv oTHeR Pires, D. Oppenheimer, Watling-strect, London. 
A communication from H. Hirsch, New York.—Dated 11th November, 
1874. 

Sand or other earthy matter is agitated in a trough warmed by waste 
heat from fiumerous fireplaces in a furnace. Over cach fireplace isa 
caldron or vessel into which the contents of the trough are discharged, 
and in which they are mixed by means of agitators with cementing and 
other ingredients, A composition is described consisting of sand, clay, 
asphalte, and resin, with sulphur to harden the mass. A supplementary 
warming vessel may be used, being heated by the smoke flue. Limestone, 
marble, or carbonate of lime is added toother ingredients. The combina- 
tion of earthy and resinous matters is effected by mechanical agitators at 
a temperature above that at which the fluid condition is induced, and the 
mass is allowed nearly to cool down to setting temperature for moulding. 
Sand, clay, and limestone are taken dry, and heated and mixed and dis 
charged intoa lower mixer. Over the mass melted resin is poured, being 
drawn off from the lower part of its reservoir, so as to separate it from its 
oil and lighter portions. A moulding apparatus is described, in which 
zinc is used at parts in which the plastic material comes in contact with 
metal, to prevent undueadherence. Zinc moulding cylinders, interrupted 
in their peripheral continuity are described with maintaining, fastening, 
and joint arrangements, and with contrivances for compensating for the 
contraction of the plastic material. Removable blocks or struts, turning 
links, and V groove and feather clasures are used. A conical cap guides 
the — material into the moulds, A weighted plunger or follower 
condenses it. 

83885. Dovusie Coat, M. A. Soul, Leadenhall-street, London.—A communi- 
cation from J. Brust, Pesth.—Dated 11th November, 1874. 

The chief feature of novelty in this invention is the construction or 
making of a coat in such manner by means of peculiar cutting and 
disposition of such cut parts of peculiar materials that it forms a double 


or reversible coat suitable for winter, spring, or autumn wear, one side 

presenting the appearance of a great coat and the other that of a fashion- 

able frock coat. 

3887. Letrer-press PrintinG, B. W. Davis, Lower Kennington-lane, and 
J. Parsons, Hammersmith.— Dated 11th November, 1874. 

Improvements in and on the “cylinder” machine consisting of the 
improved construction and arrangement of the foundation bed or frame, 
of the application of a strong carriage under the cylinder and runners, of 
a novel method of stopping the cylinder and preventing it from ‘‘ over- 
running,” and of a new arrangement of “feed boards” and of working 
them, and of novel arrangements whereby a larger number of inking 
rollers may be used than can be used at present. 

83888. Protrcrors ror THE Bottoms or Lapis’ Dresses, G. Norwood 
and F. M. Cutler, Boston, U.S.—A communication from C. Murphy, 
Camden, U.S.—Dated 11th November, 1874. 

An india-rubber or waterproof trimming for the bottom of the dress. ? 
83889 Warer-ticut Joints To Pires, H. M. Ramsay, Twickenham,—Dated 

llth November, 1874. 

The invention consists in the constructing, forming, and laying grooved 
butt (in some cases grooved and rebated or half socket) stoneware or other 
pipes for sewage works or other purposes, in such manner as to make 
perfect water-tight joints in the construction of such works. The body 
of pipe being as above described for the reception of a tongue or ring 
made of lead, zinc, or other suitable material fitted and fixed in one end 
of each pipe to be then laid in the usual way, the groove of the following 
pipe being charged or filled with hot bituminous mastic, asphalte, or 
other suitable material, and then jointed together, or the pipes may be 
fitted up with a tongue cast in groove in lead, screwed or wedge shape at 
one end, the other being bushed with lead to suit, added to either a half 
pipe sleeper and cap block, to be used (if necessary) for bedding on and 
covering at joint. 

3890. Locomotive Enaivgs, H. W. Cook, Brompton.—Dated 11th November, 
1874. 

The object of this invention is so to construct and arrange certain of the 
parts of locomotive engines that the heat evolved from the fuel (and part 
of which heat is now lost) may be utilised by heating the feed-water, and 
also heating the air that is supplied to the furnace or fireplace to support 
the combustion of the fuel. Another improvement consists in so con- 
structing some of the working parts that the exhaust steam may have a 
more ready escape from the cylinder so that the evils resulting from back- 
pressure may be avoided. 

3891. Reaprina anp Mowine Macutnes, W. J. Burgess and C. T. Burgess, 
Brentwood.— Dated lth November, 1874. 

This specification describes improvements on the machine described in 
specification No. 1503, in the year 1865, to enable the finger bar to main- 
tain a horizontal position as it rises or falls, also improved means for 
giving motion to the delivery rakes and dummies of reaping machines, 
also improved means of securing the pins, by which the knife is coupled 
to the rod which drives it. 

8892. Extractine Metts, J. Fairburn, Shepield.—Dated 11th November, 
1874. 

This invention relates to the extraction and refining of gold and silver 
by the employment of what are known as black slags resulting from the 
reduction or smelting of lead ores in cupolas or blast furnaces either alone 
or in conjunction with what are known as grey slags, resulting from the 
treatment of lead ores or products in reverberatory furnaces, and consists 
in the employment of the before-mentioned slag or mixtures of the same 
in a fine state of division in a furnace or suitable apparatus in conjunc- 
tion with ores or products containing either gold or silver, or both 
together, with the employment of heat, and thus effecting their extrac- 
tion and subsequent refining. What the inventor terms black slag is the 
slag or fused product obtained from the smelting of lead ores and pro- 
ducts, the composition of which will of course vary according to the 
nature of the ores or products smelted and the fluxes employed ; but what 
is wished to be understood as the black slags which he prefers toemploy are 
those which are the most fusible. The grey lead slags referred to are 
those slags which are obtained from the smelting of lead ores or products 
containing lead in reverberatory furnaces, and which are well known to 
metallurgists. The proportions in which these slags are to be employed 
will vary according to their fusibility and also according to the quality of 
the ore or products containing gold or silver which it is desired to treat 
3893. TusvLaR or HoL_tow Woopen Artic ies, J. H. Johnson, Lincoln’s- 

inn-flelds.—A communication from Goulas and Co., Senlis.— Dated 11th 

November, 1874. 

This invention relates to an improved mode of producing wooden 
buckets, tubs, flower-pots, jugs, cheese moulds, beehives, and other 
tubular or hollow wooden articles or utensils, and consists essentially in 
cutting the tubular portion of such articles or utensils out of a block of 
wood by means of a band saw, in such a manner as to obtain from the 
same block as large a number as possible of tubes, the one within the 
other, of a gradually decreasing diameter, and capable of being utilised in 
the construction of various sized articles or utensils, whereby a con- 
siderable saving may be effected in the labour and material employed in 
their manufacture. 

3894, Ayntiserric Paper, H. W. Hart, Sackville-street, Piccadilly.—Dated 
11th November, 1874. 

This said invention relates to paper prepared in a peculiar manner for 
use in cabinets or water or other closets, and for similar purposes. 

3895. WrovGut Iron AnD FuRNACEs FoR Puppia, &c., S. R. Smyth and 
J. Simpson, Manchester.— Dated 12th November, 1874. 

This invention consists of a puddling, balling, and heating furnace, 
with a movable bottom on low wheels, which is run on to a platform and 
lifted up by hydraulic power or wheel and worm-gear and heated by an 
ordinary furnace, using fuels combined with heating compounds, or the 
inventors heat it with compounds alone by a special apparatus. The 
other part of the invention consists of a self-acting mechanical puddler 
and rabble worked by power. 

3896. Carpine Enaines, R. Hudson, Gildersome.—Dated 12th November, 
1874. 


Using a cam on the feed roller shaft actuating a lever and rod, with 
catch to raise aud lower the weighing scale pan. 


3897. Furniture Castors, J. Parry, Manchester.—Dated 12th November, 
1874. 


This invention relates to castors such as are employed for chairs, tables, 
bedsteads, and other articles of furniture, and is designed for the pur- 
pose of lessing the effects of concussion and preventing the liability of 
such castors to become broken either by a sudden shock or by too heavy 
a weight being placed on them. This invention consists principally in 
placing a thick annular cushion of india-rubber round the peg of the 
castor, between the top of the horn and the bottom of the screw-plate or 
socket, by the which the castor is attached to the leg of the article of 
furniture, a thin metal washer being inserted between the horn and 
cushion. 

3898. Looms ror Weavine, J. S. Sutcliffe, J. S. Smith, and W. Cher, 
Bacup.—Dated 12th November, 1874. 

The object of this invention is to prevent the formation of floats and to 
stop the movement of the loom whenever, owing to the breakage of the 
warp thread, or from other causes, the shuttle diverges from its proper 
course in passing from one shuttle-box to the other. In . lace of the 
fixed nogs or shuttle guides usually employed in front of the entrance to 
each shuttle-box, or in front of me | nogs, the inventors employ movable 
nogs or other projections, of boxwood or other suitable material, which 
said nogs, or other projections, are connected by means of a rod, or other- 
wise, to the ordinary or other stopping motion of the loom in sucha 
manner that when the shuttle diverges from its proper course and strikes 
against one of the said movable nogs, or other projections it displaces 
the same, and by its connection with the stop motion causes the loom to 
be instantly stopped. In wide looms an additional nog or nogs, or other 
ees, may also be placed at suitable distances between the shuttle- 

Xes, 


3899. Ratsinc, Lowerina, or TRANSPORTING Heavy Boptes, G. 7. Yull, 
Neutra, Hungary.—Dated 12th November, 1874. 

This invention consists of a simple and powerful arrangement of wind- 
lass for hoisting and hauling purposes generally, the drum or barrel of 
the said windlass being fitted with a worm-wheel, into which gears 
direct a worm on the driving shaft. This form of windlass is also 
applied to portable and traction engines for the purpose of hauling 
ploughs and other implements employed in the cultivation of land by 
steam or other power. 

3900. Suurties, J. Ireland, Dundee.—Dated 12th November, 1874. 

The features of novelty which constitute this invention are the 
arrangement of the shuttle and the improvements in placing the cop or 
cops therein. 

3901. Reversinc anp MuLtTIPLyING ANNULAR Motion, &c., A. B. Kemp, 
Temple, London.—Dated 12th November, 1874. 

This invention relates to systems of rods so jointed together that by 
their means angular motions can be reversed and multiplied, rectilineal 
and parallel motions can be effected, and angles can be divided. A pair 
of rods, equal in length, and another pair also equal to each other, but 
different from the former, are jointed together in either of two ways, 
either by placing the equal rods of each pair adjacent to one another, and 
so constituting a four-sided figure, or by crossing the longer rods, the two 
shorter rods being opposite to one another, and forming the basis ef two 
triangles meeting at the apex. Other rods are then jointed to some of 
the primary rods, so as to form with parts of them or of their prolonga- 
tions, figures similar and of po ee to the primary figures. A result of 
this linkage is that two of the rods are constrained to move with equal 
angular velocities in opposite directions ; and by combining two or more 
such systems of rods, points in the rods or connected to them are con- 





strained to move in straight paths; and rods jvining such points are 








constrained to move parallel to a fixed line of the system ; and further, 
a radius is caused to move round a fixed pivot with an angular velocity 
which may be any desired multiple of that with which another radius 
moves round the pivot ; and thus an angle can be mechanically divided 
into any desired number of equal parts. 


83903. Fapric ror ToweE.s, AnTrmacassars, &c., 7. Wright and I. Fox, 
Nottingham.— Dated 12th October, 1874. 

This invention consists in the employment of a lace machine to form 
by the aid of the bobbins a series of tapes, which are woven edgewise, 
and are connected together, either flat or edgewise, at intervals as 
required, to form them into a fabric by the combined action of the 
crossing of the warps and passing of the bobbins between them. 

3904. A MEANs FoR THE CURE oF DisorDERS OF THE EYE, 7. Priestland, 
Birmingham.—Dated 12th November, 1874. 

The improved preparation is compounded of the following ingredients 
and proportions : — Of white copperas and orris root, each about two ounces, 
and of pure saccharine matter about four ounces, mixed with one gallon 
of = distilled water. These ingredients are boiled together and 
strained, 


3905. Smooruine Irons, J. Paris, West Bromwich.— Dated 12th November, 
1874. 


The improved smoothing iron comprises a base or body casting of a 
hollow form to which the top plate is secured by screws. A compound 
burner or perforated block of earthenware or other suitable refractory 
material is suspended beneath the top plate, being held by lateral projec- 
tions fitting rebates made for them in the body casting. The top of the 
burner block is slightly hollowed so asto form a space under the top plate 
by which the gaseous mixture used for heating access to the burner 
perforations. The improved apparatus for supplying gaseous mixtures 
for heating and lighting comprises bellows from which air is led by a pipe 
to the top of a closed vessel containing a volatile hydrocarbon. This mix- 
ture, whilst suitable for lighting, requires more air to be mixed with it to 
render it available for heating, and a branch pipe is led from the bellows 
pipe toconvey additional air to another branch pipe by which the gaseous 
mixture is led to the smoothing iron. 

3906. TAKING-oFF APPARATUS FROM PaPeR RULING Macutnes, J. Dunn, 
Manchester.—Dated 12th November, 1874. 

This apparatus consists of a frame, two rollers, a sliding plate or rest, 
and an elevator or adjuster for regulating the height of the slab portion of 
the frame, the whole being so arranged that a continuous “ taking off” 
can be effected, and an adjustment made to suit the sizes of the sheets as 
desired. 

3907. Covur.inas ror Revo.tvina Suarts, G. Russell, Motherwell.—Dated 
12th November, 1874. 

This invention consists in carrying the two adjacent ends of the 
revolving motive power transmitted shafts to be coupled in journal pillow 
blocks, as close thereto as possible ; and in leaving the two extreme over- 
hanging ends to be coupled at some little distance apart, for the insertion 
of the new or improved coupling block, on or in the two opposite faces of 
which a rectangular or parallel transverse recess or projection is formed at 
right angles to each other, which are made to fit on to or into corresponding 
rectangular or parallel projections or recesses, respectively formed on or 
in the extreme ends of the shafts to be coupled ; and these being made a 
very little deeper, or open endways, which allows of a slight displacement 
of the shafts out of the straight line, to compensate for or prevent the 
straining of the shafts by their resulting angular revolving action. 

3908. TREATMENT oF SPENT OXIDE OF IRON FOR EXTRACTING CYANOGEN 
Compounns, W. G. Valentin, South Kensington.—Dated 12th November, 
1874. 

The washed “spent oxide” is digested at the temperature of boiling 
water with carbonate of lime, or with carbonate of magnesia, or, by pre- 
ference, with slightly burnt dolomite or magnesian limestone. The 
aqueous solution after filtration contains ferro-cyanogen as ferro-cyanide 
of calcium or magnesium, as the case may be, or of both, and constitutes 
a light yellow, very slightly alkaline liquid, which, on the addition of a 
small quantity of acid and of a salt or salts of iron, yields a precipitate of 
Prussian blue. The process is equally applicable in the case of ‘spent 
oxide” from which the soluble salts have been removed by water, and the 
sulphur by extraction with carbon disulphide. The ferric-oxide which is 
then left, and which usually contains some magnesia salt which has not 
been acted upon, is improved thereby, and can be used over again for the 
purification of coal gas. 

3909. TREATMENT oF STARCH AND THE PropucTION oF A COMPOUND 
Boby CAPABLE OF BEING USED AS A SUBSTITUTE FOR MALT IN BREwW- 
ING, C. O'Sullivan, Burton-on-Trent, and W. G. Valentin, South Kensing- 
ton. —Dated 12th November, 1874. 

This invention consists in producing from starch or starchy substances 
a compound solid body, which the inventors term dextrin-maltose,” con- 
sisting of the same proportional quantities of dextrin and maltose as are 
ordinarily obtained from malt by the mashing process. To arf tog by 
weight of starch 250 parts by weight of water are added, and from one 
and a-half to two parts by weight of concentrated sulphuric acid. The 
mixture is then digested at the temperature of boiling water until the 
solution contains the requisite proportions of dextrin and maltose, when 
the acid is neutralised by means of calcic hydrate or carbonate. The solu- 
tionis freed from the insoluble calcic sulphate which has been formed, and 
when evaporated to dryness yields the solid ‘‘ dextrin-maltose.” 

3910. Measurine Liquips, Motive Power, EXHAUSTING AND ForcinG 
Air &., W. Mather, Setford.—A communication from B. BE. P. Clausolles, 
Barcelona.—Dated 12th November, 1874. 

This improved apparatus consists of three or other convenient number 
of metallic or other bellows which are in communication with the ingress 
and egress passages ; the bellows are united by the arms of a compound 
lever which vibrates in a spherical bearing, and the lower end of the axis 
of this compound lever communicates a rotary motion to a circular valve, 
while the upper end of the axis gives motion to the index dials or to the 
motive power or other engine. 

3911. Steam Encines, J. Shawcross, Stockport.—A communication from 
EB. H. Shavcross, Jaroslaff, Russia.—Dated 12th November, 1874. 

This inventivn relates to engines with two cylinders, one being placed 
at each end of a beam. 


3012. Carpinc Enaines, G. Knoles, jun. Bolton. -Dated 12th November, 
1874. 


This invention relates to a method of adjusting the Bodmer feeder for 
different lengths of fibre. 

3913. Sawinc Woop, J. Robinson and J. Smith, Rochdale.—Dated 12th 
November, 1874. 

This invention relates to a method of constructing the slides of horizontal 
reciprocating saws. 
eons. Steam GENERATORS, @. Weston, Shefiield.—Dated 12th November, 
a 
First, a quicker mode of getting up steam. Secondly, the avoidance 
of firing. Thirdly, the prevention of Ae of power by back pressere now 
caused by forcing steam into tbe smoke stack to produceadraught. Fourthly, 
the utilising of waste stcam for heating and keeping heated water in the 
tenders for supplying the boilers ; and for warming the carriages in lieu 
of feet warmers. 

8915. Aparrinc Batt Wounp THREAD FoR USE IN HAND OR MACHINE 
Sewina, G. Spiers, Glasgow.-—-Dated 12th November, 1874. 

The features of novelty which constitute this invention are theadaptation 
of ‘‘ball”-wound thread to sewing machines, and securing the advantages 
accruing from winding the thread on permanent bobbins for hand and 
machine sewing, whilst the said bobbins are dispensed with. 

3916. AcrvaTinc anp INTERLOCKING RatLway Points AND SIGNALS, 
F. W. Webb, Crewe.—Dated 13th November, 1874. 

First, the invention relates to mechanism for actuating and interlocking 
railway points and signals, and consists in an improved combination, 
arrangement, and construction of mechanism for the purpose. One set 
of hand levers are placed so that their plane of movement will be at a 
right angle to that of another set of levers, and one set of levers have tail 
pieces which interlock in the order arranged with segments having slots 
attached to or formed upon the other set of levers. Or in place of projec- 
tions or tail pieces upon one set of levers, sliding rods having notches are 
connected therewith, which interlock with the segments of the other set 
of levers. Secondly, the invention relates to a system of working signals 
first in public use upon the Lancaster and Carlisle Railway in 1862, and 
consists in a simple anc compact combination and arrangement of 
mechanism for ing the principle of working into effect --that is, of 
placing one signal under the separate control of several independent 
signal men, so that any of them can put and keep the signal at “danger,” 
but all will have to concur before it can be lowered to “all right.” By 
these improvements the weight levers of each signal man are all upon the 
same axis and rest upon a rocking frame, also upon the lever axis. This 
frame is connected with the signal, and. so long as any one of the lever 
weights remain upon it the signal is at ‘‘ danger,” when all are lifted it 
falls to “‘all right.” 

3917. Pumps, F. P. Preston, J. T. Prestige, B. J. Preston, and J. A. Fowler, 
‘ord.—Dated 13th November, 1874. 

This consists in fitting one or more pistons, combined with one or more 
buckets, in a pump barrel, so that each piston has the effect of a double- 
acting pump, and each bucket the effect of a single-acting pump, without 
the intervention of any fixed covers between the pistons or between the 
pistons and buckets. 

3918. Rarcuet-srace, W. R. Lake, Southampton-buildings, London.—A 
communication from J. W. Evans, New York.— Dated 13th November, 1874. 

This invention relates to a ratchet-brace, and is designed to afford a 
more efficient implement, for this purpose than has been heretofore ob- 
tained. The important feature of the said invention is the turning of 
the drillin the same direction during both the forward and backward 
movements of the lever or handle of the brace. 
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3919. Discuarcinc Water AND AIR FROM Pipes aNp VessELs HEATED 
* sy Sream, J. Braidwood, Glasgow.—Dated 13th November, 1874. 

In one modification of the apparatus the pipe for leading away the 
water is ednnected to the bottom of a vessel of any convenient form, and 
which is in communication with the pipes or vessels heated by steam, and 
from the outlet pipe there projects up inside the vessel a tube having its 
upper end cl , whilst a number of holes are made round its lower part 
immediately above a collar serving as a seat to the bottom end of asecond 
tube fitted to work easily upon the first one. A float is fixed to or on the 
outtr tube, and when water accumulates in the vessel this float lifts up 
the outer tube, and, uncovering the holes in the inner tube, allows the 
water to escape. For the escape of air a separate outlet is provided, 
and is closed by a common conical valve, which is held by a rod of zinc, 
which expands by heat and closes the outlet. 

3920. VESSELS FOR CONTAINING GUNPOWDER, G. Roby, Ince.—Dated 13th 
November, 1874. 

This invention relates to an improved construction and arrangement of 
vessels or safe for containing gunpowder or other explosive or non- 
explosive materials, so as to protect such materials from the action of fire 
or undue heat arising from any cause. The invention consists 
principally in fitting the vessel in which the powder or other material is 
contained with a cover or lid so constructed that the whole arrangement 
may be entirely submerged below the surface of a body of water contained 
in a tank or other receptacle placed either above or below the surface of 
the ground. 

3921. Harvestinc Macuines, B. Samuelson and W. G. Manwaring, 
Banbury.—Dated 13th November, 1874. 

The invention consists, First, in certain improvements on Manwaring’s 
patent of May 18th, 1865, and Pidgeon and Munwaring’s patent of October 
17th, 1867. Secondly, in applying a spring arrangement to rear-cutting 
machines which are nvt reversible. Thirdly, in giving a durable surface 
to that part of the fingers of reaping machines on which the knife ber 
runs. 

3922. Hypravtic AND OTHER Presses, 4. N. Dack, Patricroft.—Dated 
13th November, 1874. 

This invention consists in making the top and bottom or end pieces or 
tables of steel or wrought iron instead of cast iron, as now customary ; 
also in casting rings on hydyaulic cylinders at short intervals to increase 
the strength. In double hydraulic baling presses the inventor makes 
the centre piece in two or more parts united longitudinally by bolts or 
otherwise, to allow the cylinders to be made of separate pieces of steel. 
iron, or brass ; also applying hydraulic cylinders with rams to the rams 
and followers to bring them back after the bale is pressed. These im- 
provements in pumps for working hydraulic presses consist in connecting 
any convenient number of pump rams to one crosshead. These improve- 
ments in steam engines for working hydraulic presses and for other pur- 
poses consist in an improved combination of machinery for varying the 
position of the expansion valves. 

3923. Stor Carts anp WaGons, £. H. Bayley, Newington Causeway.— 
Dated 13th November, 1874. 

In this wagon a tank is supported upon the framing that carries the 
axletree, shafts, and wheels, so that it issufficiently low to be easily filled 
with mud and slush, and so that it can be tipped easily in order to dis- 
charge its contents. The wagon has four wheels, two front and two back 
wheels, and the framing is so made that the tank is low, and the centres 
of the hind wheels are brought up by a bent or cranked axle to accom- 
plish that purpose. The tank may or may not be separate from the 
framing, and it may or may not be fitted with lids. It has its front por- 
tion shallower than its hinder part. A hinge near the hinder end of the 
framing enables the tank to be tipped. 1f an apparatus attached to the 
cart is used for tipping, it may consist of a semicircular toothed rack 
attached to the cart, which is worked by pinions ; those bearings are 
attached to the framing. A front chain may assist in replacing the tipped 
cart. 

3924. Warcues, &., H. Collett, Brockley-lane, New Cross.—Dated 13th 
November, 1874. 

This provisional specification describes a going barrel, in which, as the 
power of the spring decreases, its action upon the barrel increases, and 
the force exerted to turn the movements of the watch or timekeeper will 
remain uniform. 
eens. ARTIFICIAL STONE, F. Ransome, Lower Norwood.—Da'ed 13th Novem- 

er, 1874. 

This provisional specification describes improvements on the patent, 
No. 1233, in the year 1870, which have for their object to regulate the time 
which the cement takes to set. 

3927. Markinc BILLIARDS anp oTHER Games, A. H. Colles, Manchester, 
and W. H. Bailey, Salford.—Dated 14th November, 1874. 

This provisional specification describes the construction of an indicating 
and recording mechanism, which is actuated by a series of draw stops or 
equivalents arranged at the sides and ends or over the billiard table. 
The indicating and recording mechanism consists of a pair of dials 
graduated and povided with numerals, and carrying an indicating 
pointer or finger capable of being worked round the dial by clock 
mechanism under the control of a pendulum when such pendulum is 
liberated as described. Modifications are described in the means of 
actuating and controlling the pendulum, and for recording the number of 
games played and the time engaged. 

3928. Measurtnc Fiuips, W. Richards, Burton-road, Brizxton-road,.— 
Dated 14th November, 1874. 

These improvements consist in employing a flexible material, as vul- 
canised or other prepared india-rubber, prepared cloth, leather, or similar 
substances, in the formation of flexible divisions or diaphragms for the 
measurement of water or similar fluids. These flexible divisions or dia- 
phragms being in direct action with a crank or cranks, by which means 
the distance through which the diaphragms pass is controlled, and the 
quantity of liquid in its passage through the metre is defined. 











ELECTRIC] CLocks.—Mr. R. S. Symington, electric engineer, 
has successfully fitted up in the chief office of the Clydesdale 
Bank, Glasgow, an electric clock, or rather a cluster of clocks 
embracing sixteen dials, the hands of which are all worked by the 
same central apparatus. The clock is wound once in three weeks. 
The magnetic currents are generated by the action of the central 
machine, and transmitted to the other fifteen dials by small spiral 
wires. There is but ene pulse to actuate the whole sixteen dials, 
and they indicate the same time to a second. 

SoutH KEensincton MuseuM.—Visitors during the week ending 
May 22nd (Whitsun week):—On Monday, Tuesday, and Saturday, 
free, from’ 10 a.m. to 10 p.m., Museum, 21,397; mercantile marine 
and other collections, 5152, On Wednesday, Thursday, and 
Friday (free) from 10 a.m. to 6 p.m., Museum, 6838; mercantile 
marine and other collections, 1605. Total, 34,992. Average of 
corresponding week in former years, 28,064. Total from the 
opening of the Museum, 14,265,077. Patent Office Museum, 
9660, Total number since the opening of the Museum, free daily 
(12th May, 1858), 3,181,322. 

ANCHOR-MAKING IN STAFFORDSHIRE.— Up to forty years ago 
anchor and cable chain making was not one of the industries of the 
Birmingham district. At that date Mr. Noah Hingley, who is now 
the senior member of the firm of Noah Hingley and Sons, 
Netherton, was engaged in the manufacture of light industries 
then carried on about Netherton, and had occasion to go off to 
Liverpool. There he evinced much interest in visiting an anchor 
works, and felt inclined to start as an anchor maker at that port. 
He secured a shop, and prevailed upon half-a-dozen operative 
anchor makers to enter his employment. The first anchor he 
made was spoiled—spoiled, Mr. Hingley had reason to conclude, by 
his men having been bribed by certain would-be anchor makers in 
Liverpool. Nothing daunted he began again, but with the same 
result ; and a third effort was accompanied with no better success, 
although he had changed his men. But Mr. Hingley was not to be 
beaten. He felt sure that his unsuccess was due to foul play, and 
that if he could get the operative anchor makers into his own 
neighbourhood he should succeed. The men followed him, and a 
sound 12cwt. anchor was not long afterwards being hauled the 
twelve miles which separated the works at Cradley from Wolver- 
hampton, to be there placed upon the railway for conveyance to 
Liverpool ; and no little astonishment was occasioned in the minds 
of the people of Dudley in particular as they saw the monster 
so far away from the sea. It was not, however, long an unfamiliar 
sight. The Cradley anchor sold well in Liverpool, and that port 
soon obtained from Cradley many another, and the Liverpool 
anchor makers were defeated in their attempts to monopolise the 
industry. Nasmyth’s steam hammer was early adopted at Cradley, 
the works were enlarged, and soon, to the forging of anchors was 
added the forging of cables. Good iron was needed, and Mr. 
Hingley determined to procure it himself, and to produce it not 
only in mills and forges, ut likewise to produce it from the ore. 
x became Pomenyf = blast mp Laps orig —— owner 

mills and forges ; until now his concern affords employment to 
some 3000 iene. , ee 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THERE are instancesin which makers of ‘best best” Stafford- 
shire bars have their mills very full of orders; but these instances 
are rare exceptions, and apply to cases in which 5s, under the 
orthodox £11 is the price accepted. At the same time, firms whose 
bar brands stand very high in the market are but moderately 
occupied. £8 10s. is still the market minimum for bars of any 
kind produced in South Staffordshire, though it is possible to get 
iron at a few shillings less from certain makers. Sheets vary from 
£11 to £12, and more profit can perhaps be secured at the smaller 
t than at the higher price. Asin the case of bars, so also in reference 


keen buyer be slightly reduced. Good boiler plates are to be had 
at £12 5s., at which quotation makers who have obtained a first 
position in the market keep their plate mills in nearly full work. 
In plates of a less ce 4 description there is only little being 
done, and prices taper away to those which yield no profit. Gene- 
rally speaking the mills and forges of the district cannot be said to 
be in anything like average production for this time of the year. 

Pig iron is plentifully offered from other districts, and for 
minimum and medium qualities at prices in favour of consumers ; 
but first-class qualities are firm all round. 

Much importance was to-day—Thursday—on ’Change in Birming- 
ham, attached by some ironmasters to the meeting to come off to- 
morrow in London between the masters andmen, members of the 
Wages Committee, to settle a scale of wages at the mills and forges 
to begin with in July; but the bulk of the trade spoke of the 
price of coal as a much more important matter in its relation to 
the future of the iron industry. 

Regret was expressed that the colliery owners and colliers in 
Warwickshire and North Staffordshire could not come to terms, 
and so end the strikes there consequent upon the notice which the 
men have received for a reduction of 10 per cent. in their wages. 

There are exceptional instances in which Warwickshire masters 
would have consented to arbitration, assured that the figures upon 
which the notice is based are irrefutable ; but the majority were 
against arbitration. The very low average of 8s. 74d. per ton as the 
price got for Warwickshire coal has been brought about by so large 
a portion. of the total output of the pits having, because of its 
small size, to be sold for 5s, 6d. and 6s. a ton. Until coal is sen- 
sibly reduced, ironmaking in South Staffordshire will continue to 
yield very trifling returns. 

This afternoon the market was astonished to learn that the makers 
of railway spikes and boltsin Belgium are underselling Stafford- 
shire makers by the enormous difference of £8 per ton. 
embracing that difference they have just taken an order virtually 
from our own Government, for the East India Railway ; yet it has 
been usual for certain of the orders for that line to come at this 
season into this district. Orders for spikes for Finland the Belgians 
havealso wrested from usby a difference of full £4to £5 perton. Fur- 


have well beaten us in competition for an order for nuts and bolts 
distributed by the London, Brighton, and South Coast Railway. 

_ All this is taking place at a time when the impudent assump- 
tion of operative nut and bolt makers as a trade organisation is 
something remarkable. In illustration of what they are doing, I 
cannot do better than report that at a special meeting of the 
executive committee of the National Amalgamation of Nut and 
Bolt Makers, at a public-house, at Darlaston, the following 
“special business ” was transacted :—The council took into con- 
sideration the resolutions adopted by the conference, ‘‘ That this 
conference do not allow any members of this association to carry 
their work to the warehouse, or from the wagon, or to the shears. 
Any member doing so shall be fined 2s, 6d. And that the execu- 
tive council give such employers notice that such system will be 
discontinued when considered desirable by the council.” ‘‘ That 
employers provide olivers for nut and bolt makers who are mem- 
bers of the association.” Having discussed both resolutions, it 
was resolved ‘‘ That a circular be sent to each employer, where it 
is the practice of carrying iron from the wagon and work to the 
warehouse, informing them that such a system will be discon- 
tinued on and after a month on Saturday week;” and ‘‘ That on 
and after the same date each employer must supply each bolt 
maker with an oliver irrespective of sizes, and all nut makers with 
olivers from § upwards.” 

Hereabouts it is well known in the trade that the veyy best 
forks for all kinds of agricultural uses are being made, and so 
extensive is the usual demand in spring and in summer, that iron- 
mongers are seldom able to supply their necessities if they should 
not have forecasted that demand. To the satisfaction of the 
ironmongers, but by no means so to the edge tool makers, this 
seems likely to be reversed. United States forks are now being 
sold in this market which are 15 per cent. lower in price, and in 
quality 20 per cent. superior to the best English product. The 
implement merchants of this district are good judges of such 
articles; and it is somewhat alarming that by certain of these, 
— should have been given for as many as 100 dozen in one 
ine. 

Meantime all the agricultural tool makers of Birmingham and 
the surrounding towns are well, and some of them very busily, 
occupied alike for the home and the export markets; and it is 
cheering that, notwithstanding the competition of America in 
other countries as well as in Great Britain, the orders which are 
being received in this district from abroad are more numerous than 
ever, and the concurrent exports are proportionately great. And 
more could be done in not a few directions, if the men could only 
be induced to take fewer holidays, and to work with less irregu- 
larity during the time that they profess to be earning wages. 

A splendid season for chain harrows has just closed. The very 
favourable weather for getting upon the land which distinguished 
this spring led to a great demand for this class of implement. 
Perhaps more chain harrows are turned out at Wolverhampton by 
one firm than are made by nearly all the other implement makers 
throughout the whole of the kingdom. In Wolverhampton, Mr. 
Henry Denton makes chain harrows by machinery, at a good profit 
doubtless to himself, as compared with the old hand process, and 
to the advantage of the consumer, who for no more money than it 
cost him to buy a hand-made harrow, gets an implement which, by 
the sharpness of its angles, and by its general finish, is superior 
to the tool fashioned in the old style by the forger on the anvil. 
Since Christmas, Mr. Denton has made and sent away no fewer 
than 1600 sets of chain harrows, and if more labour had been 
forthcoming he could have sold at least 300 more sets in that time. 
The process of manufacture is at once effective and speedy. There 
is a solid iron square core of the exact size of the link, around 
which the hot iron coils itself, and, after concussion, receives its 
shape, and is then cut off ready to be welded at one of the angles. 
One machine can be worked with so much rapidity by one man 
that as many as 5 tons, or 70 sets of harrows, can be shaped in 
one week. This one machine keeps several forgers abundantly 
supplied with links, to close together, and to interlace into the net- 
work which ultimately becomes the completed harrow. 

Employers in this district seem to be pretty much at the mercy 
of their men, alike as to hours and wages. The tube manufacturers 
of Wednesbury were driven to consent to the nine hours, and when 
they tried to come back to ten—thereby securing equal advantages 
with those which were possessed by the Birmingham masters, whu 
still ran their mills ten hours—the men, it will be recollected, 
struck ; and against the leading firm, were out for ten weeks. The 
strike ended with the understanding that if the Wednesbury 
masters would withdraw their notice, the best would be done to 
bring the hours of the people who worked in the tube trade at 
Birmingham to the same level. When the nine hours’ agitation 





was begun there were four firms in Birmingham who worked their 
men ten hours daily. Now, two of these, and the Smethwick 


to sheets, the minimum figure just mentioned may, perhaps, bya | 


At a price | 


ther, we have just been largely undersold by firmsin France, which | 


| masters, have yielded to the petition from their men, and are 
| working nine hours. Two Birmingham firms, however, remain, at 
| whose works the longer hours are wrought. To bring these two 
firms down to the nine hours, a branch of the Wednesbury Tube 
| Makers’ Union was, on Tuesday night, started in Birmingham, 
| when the President of the Birmingham Trades’ Council, which 
represents some 10,000 trades unionists, assured the Birmingham 
operative tube makers that nearly all these workmen were ready 
to help them to secure the nine hours. 

The local committee for framing the next meeting of the Royal 
Agricultural Society in Birmingham have appointed a general 
purposes committee, to obtain the co-operation of neighbouring 
| towns ; and fora railway siding near to the show ground they have 
determined to purchase three acres of land in Aston-lane—for it 
could not be otherwise obtained—but they have received an offer 
| to repurchase in September, 1876. They have likewise determined 
to accept the offer of the London and North-Western Railway Com- 
pany and pay £500 to have the temporary passenger station at 
Witton Bridge made a permanent station. The secretary of the 
Royal has been to Birmingham, and inspected the site for the 
| show. At the same time, that officer having learnt that the local 
committee had promised £250 for farm prizes, suggested that it 
should be distributed : For farms over 200 acres, first prize, £100; 
second, £50; farms not exceeding 200 acres, first prize, £50; 
second £25; and £25 to be disposed of by the judges for special 
merit. The suggestions of the secretary have been approved by the 
local committee. The committee estimate that they will not 
require less than £8000. The sum, I may state, received from the 
Wolverhampton meeting left a good £500 favourable balance. 

The Local Government Board have sent a letter to the rural 
sanitary authority of Solihull, who are the board of guardians, 
declining to accede to the grant of a loan of £45,000 for the 
proposed sewage works at Yardley, and asking the authority to 
reconsider the matter. My lords propose that the work shall be 
done in portions. The sanitary authority have authorised Mr. 
Pritchard, C.E., to report to them, at their next meeting, the 
best scheme they can adopt which will meet with the approval of 
the Government Board. 


NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

Tue depression in the iron trade of this district increases rather 
than decreases, and there is so little animation that the effect of 
| the holidays has scarcely yet been overcome. At the Manchester 
weekly meeting on Tuesday, there was only a partial resumption 
of even the limited amount of business which had been doing 
before the holidays, and the continued weakness of the Glasgow 
| market, coupled with the low prices at which Scotch iron is 
being offered in this district, t-nds still further to deter consumers 
from giving out their orders, as it affords encouragement to the 
now very generally entertained belief that prices have not yet 
touched their lowest point. Buying, consequently, is confined to 
the covering merely of the most pressing wants, and I can hear of 
no transactions of importance during the past week. Nominally, 
no change has been made in the quotations for Lancashire pig iron, 
| makers still quoting 70s. per ton for No. 3 foundry, for prompt de- 
| livery in the Manchester district, but the actual selling prices are 
about 68s. 6d. for foundry, and about 65s. per ton for forge numbers, 
andthe present aspect of the market points toa still furtherreduction 
| in the list rates before long. Makers, however, complain that with 
the high cost of production the selling prices already leave little or 
| 
| 





no margin for profits. In Middlesbrough iron, delivered in this 
district, late quotations are still nominally maintained by makers. 
No. 3 foundry, delivered in the Manchester district, being quoted 
at 75s. Gd. to 75s. 9d. per ton, and forge numbers at from 73s. to 
74s. per ton, but there is a great deal of underselling, and these 
figures do not represent the prices which are actually being taken 
to secure sales. In finished iron there is little or nothing to report. 
Most of the local foundries, forges, and other similar establish- 
ments, have been closed for a week, and some of them had only 
partially resumed work on Tuesday and Wednesday, whilst in one 
or two cases where the men had returned they were compelled to 
remain idle in consequence of supplies of coal not being obtainable 
from the local collieries, owing to the colliers being still out on 
their holidays. The nominal quotations for ordinary bars, delivered 
in the Manchester district, are still about £8 12s, 6d. per ton, but 
there are plenty of sellers at prices under these. 

The annual meeting of the Manchester Scientific and Mechanical 
Society was held on Tuesday evening. The usual report was sub- 
mi:ted and adopted, and the following gentlemen were elected 
officers for the ensuing year :—President, Mr. Evan Leigh ; vice- 
presidents, Messrs. R. L. Mestayn, L. H. Moorsom, and Professor 
O. Reynolds ; hon, treasurer, Mr. C. 8. Allott; hon. secretary, 
Mr. A. Hildebrandt ; and assistant hon. sec., Mr. Edward Ellis. 

The coal trade of this district continues exceedingly quiet, and 
although the stoppage of the pits for the Whitsuntide holidays 
has naturally tended to keep down the stocks which had been 
accumulating on the pit banks, it does not appear to have had any 
material effect whatever in strengthening the market, In the 
Manchester market, although the leading firms are still maintaining 
their list prices, there isa good deal of pushing for sales, which 
has a necessarily weakening tendency on prices. In the West 
Lancashire districts trade is excessively quiet, and prices are very 
irregular. A good many of the smaller concerns have been selling 
at low rates in anticipation of an early reduction in wages, but 
this is a step, although on all hands it is admitted to be necessary, 
there appears to be felt hesitation in taking. So far as the large 
amount of underselling which is now being carried on will permit, 
the average quotations in the Wigan district may be given as 
under :—Best Arley Mine, 14s. 6d.; Pemberton four feet, 12s.; 
common coal, 9s. to 10s.; burgy, 7s. to 7s. Gd.; and slack, 4s, Gd. 
to 5s. per ton. For gas coal there is a good deal of inquiry, and as 
prices have now reached a pretty low figure, good screened coal at 
the pit mouth being quoted at 12s, to 13s. per ton, a fair business 
may be done. The shipping trade continues flat, and good Lanca- 
shire steam fuel can be readily bought at 12s. to 12s, 6d. per ton, 
delivered alongside at Liverpool. 





THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

From the fact that makers of pig iron are disposed to accept less 
than the ordinary current quotations for forward delivery, it is 
evident that there is a feeling of insecurity as to the future. On 
"Change at Middlesbrough this week No. 3 was quoted at 56s. cash, 
but strong holders are still indisposed to sell at this figure, chietly, 
no doubt, because their books are already well filled with contracts 
placed at higher rates, There is no falling off in the production of 
the blast furnaces, all of which are in blast, so faras available, and 
it is arranged that some of the furnaces now idle for the purpose 
of repair and alteration shall be put in blast within the next few 
weeks, provided that meanwhile trade does not take an unexpected 
downward turn. ; i 

Without a single exception, the finished iron works in the North 
of England capable of being employed are now in operation. It is 
true that one or two aia, such as the Drinkfield or 
Whessoe Ironworks, belonging to Messrs. Thos. Vaughan and Com- 
pany, which cannot be put into operation without a great deal of 
renovation, are still idle, but it is doubtful whether such works 
would be recommenced, even if trade were much better than it 
is. Prices continue to keep up. Rails are quoted at £7 2s. 6d. to 
£7 10s., according to section. The resumption of some of the 
works in South Wales has not so far exercised any appreciable 
influence on this district, nor is it likely to do so for some time. 

The Darlington Iron Company recom d iditions 
number of their puddling furnaces on Monday. The Albert Hill 
Works are now in full work, but the Springfield Works, where the 
pig iron is converted into puddled bar, are still idle. 
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It is generally admitted that some improvement has taken place 
in the coal trade. The price of coke is firmly maintained at 16s. 
6d. to 17s. 6d., and the demand appears to be on the increase. 
This is not difficult to account for when it is remembered that the 
present production of pigiron in Cleveland is at the rate 
of nearly 200,000 tons per month. The demand from the 
west coast is also on the increase, notwithstanding that 
complaints are still made as to the dulness of the iron 
trade about Barrow and Workington. The Barrow Hematite 
Iron and Steel Company have been accustomed hitherto to take 
something like 5000 tons of coke weekly from South Durham, but 
there is some probability that before long the company will find 
another source of supply in collieries which they have been opening 
out near to Barnsley. Should they decide to abandon the use of 
South Durham coke, a large quantity will be thrown upon the 
market, but probably before that time comes, if the iron trade of 
Cleveland is ordinarily prosperous, new sources of consumption will 
come into operation, consequent upon the blowing in of the blast 
furnaces now building or in contemplation. 

The cost of manufacturing coal is still too low to enable producers 
to ‘realise anything like a fair profit. Hopes, however, are enter- 
tained that the better demand that has recently set in, owing to 
the resumption of some of the principal ironworks will bring about 
an improvement in price. Coals for calcining purposes are now 
pe at 3s. 4d. to 3s, 8d. at the pit. House coals are im less re- 
quest, although their value is well maintained at 14s. to 15s, at 
the pit for best qualities. Steam coals are sluggish, and the re- 
sumption of work in South Wales is expected to have an adverse 
influence on this branch of the trade, by bringing down prices and 
importing the element of keener competition. The collieries as a 
rule are working regularly and without interruption. Shipments 
from the Wear and the Tyne are fully up to the average of this 
season, ° 

Shipbuilders are doing a good stroke of work on each of the three 
northern rivers; there is now, however, so much competition that it 
requires prices to be cut very fine before contracts can be placed, 
and at the North of England at all events little or no enterprise is 
being shown in the way of bringing increased resources of produc- 
tion into operation. The untoward fate that befel one or two of 
the principal shipbuilders on the Wear during the last year or two, 
has had a deterrent effect on this industry, and capitalists are 
rather prone to withdraw from a trade that involves so many risks 
and is liable to so many vicissitudes than to embark in it to any great 
extent. The North-Eastern Engineering Worksat Sunderland havea 
number of orders on hand for the construction of the patent engines 
constructed by that firm, and which are now acquiring a very high 
reputation. 

The ironstone miners of Cleveland are working very irregularly, 
and their behaviour would be a great source of inconvenience to 
blast furnace proprietors, were it not that at most of the works large 
stocks of ironstone have been accumulated. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

For two days after the date of my last letter prices in the 
Glasgow warrant market showed a disposition to improve; but 
depression has again set in, and the downward tendency continues. 
Gusiness was done on Friday at from 63s. to 64s., and on Monday 
from 63s. 6d. to 63s., there being a very flat market. On Tuesday 
there was very little doing, and the prices fell to 61s. 9d, one 
inonth fixed. and 62s, 3d. and 62s, cash. There seems now to be a | 
feeling that the figures have about reached a minimum at which | 
there ought to be a decided revival of business, but whether such | 
a desirable result will follow remains to be seen. 

The prices of the principal makers’ brands also show a further | 
reduction this week, the quotations being as follows :—G.m.b. at | 
Glasgow, No. 1, 64s.; No. 3, 62s.; Gartsherrie, No. 1, 68s. 6d.; | 
No. 3, 65s,; Coltness, No. 1, 70s. 6d.; No. 3, 65s.; Summerlee, | 
No. 1, 68s.; No. 3, 64s.; Langloan, No. 1, 68s.; No. 3, 64s.; | 
Carnbroe, No. 1, 66s.; No. 3, 64s.; Monkland, No. 1, 64s.; No. 3, | 
63s.; Clyde, No. 1, 65s ; No. 5, 63s.; Govan, at Broomielaw, No. 1, | 
65s.; No. 3, 63s.; Calder, at Port Dundas, No. 1, 68s.; No. 3, 6-4s.; | 
Glengarnock, at ‘Ardrossan, No. 1, 71s.; No. 3, 64s. ; Eglinton, | 
No. 1, 63s.; No. 3, 61s. 6d.; Dalmellington, No, 1, 63s.; No. 3, 
62s,; Carron, at Grangemouth, selected, No. 1, 70s.; Shotts, at 
Leith, No. 1, 68s, 6d.; No. 3, 66s.; Kinneil, at Boness, No. 1, 
66s.; No. 3, 63s, } 

The shipments of pig iron from Scotch ports for the week ending | 
the 22nd inst. amounted to 10,180 tons, showing the large increase of | 
3475 tons as compared with these of the corresponding week of | 
1374. The imports of Middlesbrough pigs at Grangemouth for the | 
week were 1680 tons, being 533 less than in the corresponding week 
of last year. The decrease in the imports from the North of 
England may be regarded as the natural result of the cheaper rate 
at which Scotch iron can now be purchased, and this also accounts 
for the fact that our exports are considerably on the increase. 
There has certainly, comparatively speaking, been a material revival 
in the trade within recent weeks, and it is believed that with the 
greatly diminished cost of labour, ironmasters will be enabled to 
supply any quantity of orders at the very reasonable figures which 
now prevail, 

Iam happy at length to be in a position to state that unmis- 
takeable signs are presenting themselves of an improvement in the 
malleable trade. Prices, which had for a long time remained 
nominal and stationary, have now in some cases slightly given way, 
and a considerable number of orders are being obtained. Works, 
some of which have been altogether and others partially stopped 
for a period of from twelve to eighteen months, have resumed 
operations in various localities, and others are preparing to follow 
the example. Their stoppage was, of course, to be ascribed to the 
high wages and high prices of coal and iron, which rendered it impos- 
sible that they should be carried on at a profit, but these obstructive 
conditions being now removed, the trade begins to revive. This 
is the case with perhaps the larger number of the works in Lanark- 
shire. The Dalziel and Clydesdale Ironworks are in full operation, 
and the Glasgow Iron Company have set agoing their plate mills 
at Motherwell, after they had been idle for upwards of eighteen 

months. The large reversing plate mills of Messrs. Neilson and Co., 
of Mossend, one of the most extensive works of the kind in the 
Clyde district, were started ten days ago, and are now fully em- 
ployed. Altogether, this branch of the trade is ina most encourag- 
ing condition, and gives promise of better times in store for iron- 


which in some cases had accumulated to a large amount. While 
activity prevails, however, the priceg, like those in the west, con- 
tinue rather on the decline. Best household sorts may be had for 
8s. 6d. per ton; secondary kinds, 7s. 9d. to 8s.; steam’ coals, 
7s. 3d. to 7s. 6d. Thereis a fair shipping demand. 

The miners of Maryhill district were addressed the other day by 
Mr. Alexander Macdonald, M.P., who assured them that it was no 
use fighting against the commercial depression that prevails, but 
stated at the same time that he considered the present wages too 
small to keep the miner and his family in anything like comfort. 
He contended that the mines were overmanned, and advised the 
young men employed in them to go to railway making, labouring, 
or anything they could get to do, assuring them the result would 
be that by the end of harvest the masters would be glad to give 
them an advance of a shilling on the day’s wages. 

Operations are about to be resumed at Clippen’s Shale Oil Works, 
Johnstone, which were stopped in consequence of a strike of the 
| miners. The company have arranged to get a supply of material 
| from other quarters. 
| The operative shipbuilders of Peterheal have resolved to strike 
for an advance of wages and an abridgment of the hours of 
labour. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE resumption of business after the holiday period cannot be 
said to have been attended with any material augmentation of 
activity in many branches of industry, although it is not to be 
denied that in other instances the week’s accumulation of orders 
from distant markets has been of considerable service. I hear of 
several transactions in forge and foundry pig iron both of local, 
Cleveland, and Scotch production, brands of the last-named being 
now cheaper, value for value, than the Cleveland qualities. In all 
cases, however, prices are a trifle lower, and with a further expected 
drop in the price of fuel, it would net be surprising to have an 
additional reduction declared in the price of finished iron, 

A serious state of affairs has resulted from the dispute which 
has for some weeks past existed between Earl Fitzwilliam and the 
miners employed at his Low Stubbin collieries. The men went 
out on strike for an advance of 3d. per ton on account of the sub- 
stitution of lamps for candles for working the mine. The agent 
of the noble owner made careful inquiries in the district, and is 
said to be well satisfied that the Low Stubbin men have been fully 
as well paid already as those at other pits where lamps have long 
been used. It was, therefore, determined to make no concession 
to the men, especially as his lordship considers they ought to have 
made some proper representation to him or his agent before resort- 
ing toa strike. The men, on their part, being equally firm, the 
earl has this week closed the pit permanently. The tools and 
horses, engines, Xc., have all been brought up, and will be utilised 
at the Elsecar pits. The men have the support of their association, 
and are receiving what is called strike pay. 

At the Denaby Main Colliery, one of the largest in the district, 
there is a bad feeling between the men and the managing officials, 
in consequence of which all the employés, numbering about 500, 
left work in a body on Wednesday morning in pursuance of the 
terms of a notice previously given. The men are said to complain 
that, in addition to the general reduction of 10 per cent. recently 
enforced, they have been lowered by a further sixpence per ton : 





the latter question being now before an arbitrator. They also 
allege that the officials are paipably endeavouring to break up the 


| miners’ union, by substituting non-unionist men for unionists as 


largely as possible. 

The coal trade, as a whole, remains in a very quiet condition, 
particularly in respect of household qualities. The export steam- 
coal branch is rather better, owing to the resumption this week of 
shipments to the Baltic, and there is a little more doing in gas 
contracts, several of which ha¥e just been placed locally. Miscel- 
laneous manufacturing fuel is not in great demand, and is purely 
nominal in price. 

he reports of several local iron companies have been issued 


| during the past few days, and in some instances the meetings have 


since taken place. The Tinsley Rolling Mills Company (Limited) 
have made a gross profit of £2013 during the first eleven months of 
the company’s existence. The Hallamshire Steel and File Com- 
pany (Limited) have earned a net profit of £4639, notwithstanding 
a serious breakdown in the rolling mills in October last, and pro- 
posed to pay a dividend of 10 per cent. The Yorkshire Engine 
Company (Limited) report a net profit of £9842 on the business of 
the past year, out of which sum it is proposed to pay a dividend of 
3 per cent., to place £3000 to a reserve fund, and to carry forward 
£2102. The report also states that the Lords of the Admiralty 
have placed with the company an order for the manufacture of a 
pair of Perkins’ patent engines and boilers of 900 indicated horse- 
vower to be fitted on board H.M.S. Pelican. The directors 
state that they now look forward to the profitable development 
of this patent, of which they are sole licensees. 

At the annual meeting of the Parkgate iron Company, Limited, 
a dividend of £8 per share was declared. 

The shareholders in the Charlton Iron Company, Limited, 
Sheffield, met on Friday last for the purpose of considering whether 
the concern should be voluntarily wound up, or whether the capital 
could be increased. After a very long discussion it was decided 
that there was no other way out of the difficulty than to wind up 
in a voiuntary manner. The meeting passed a resolution embody- 
ing this sentiment, but a further meeting will be held to give 
definite instructions as to the manner of doing this. 

Of the tonnage of South Yorkshire coal sent to London by rail 
during the last month, the six principal Silkstone collieries sent 
20,200 tons, and twelve of the leading thick Barnsley coal collieries 
forwarded 22,100 tons. The Midland took a large tonnage from 
the Derbyshire field, twelve of the chief pits having sent 103,800 
tons during April, as against 111,600 tons in March. Clay Cross 
sent 23,800 tons, and Langley Mill 22,200. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

A GENERAL impression now prevails that the great struggle is 
drawing to a close. I must confess to having shared the same 
opinion, and up to a week ago thought that the excellent example 
set by the men of Dowlais would be followed throughout the coal 
valleys. Now I must confess if the strike should be ended this 





masters, and those who are dependent upon them for employment. 

The shareholders of the extensive iron and coal concern of 
Merry and.Cuninghame, Limited, held a special meeting at 
Maclean’s Hotel, Glasgow, on Tuesday, under the presidency of 
Sir Robert Napier, Bart., of Milliken, for the purpose of consider- 
ing an offer made by the vendors to buy back the property of the 
company. The chairman explained that the proposal was that 
Mr. Merry should, on the 30th June proximo, place in the hands 
of the liquidators such a sum as shall be sufticient to repay to the 
shareholders the par value of their shares, with 5 per cent. 
interest from 31st December last, and likewise to repay all prepaid 
calls also with interest. It had been arranged that the share- 
holders should have their money on the first day of July, imme- 
diately after it is received from the vendors. The meeting unani- 
mously agreed to accept the offer, and also appointed liquidators 
to carry it into effect and wind up the entire affairs of the com- 
pany. A special vote of thanks was afterwards tendered to Mr. 
Merry ‘‘ for the straightforward and liberal manner in which he 
has acted towards the shareholders,” 

The coal trade in the West of Scotland is very extensive, 
but the supplies are practically inexhaustible, and prices are, if 
anything, lower than last week. Shipments have not been quite 
so heavy during the past week. In the eastern mining counties, 
especially in Fifeshire, the trade is now very active, so much so 
that drafts had within the past few days to be made upon stocks, 





week as expected, I should be very much surprised, however grati- 
fied- by such an event. When Mr. Casey undertook to aid in 
bringing about a settlement he showed excellent tactics, and his 
judgment and sagacity were undeniably good; but at Rhondda, 
| which is the key-note of the position, the men have become 
| foolishly distrustful, and all his good offices are viewed as being 
brought forward to serve the masters. When once the men get 
the idea into their heads that the advocate is ‘‘ bought,” the best 
reasoning falls dead, and hence in this case, though Mr. Casey has 
behaved with the utmost disinterestedness, and manfully exerted 
himself for the public good, the Rhondda men believe he is more 
the friend of the masters than of their own, At a late meeting, 
where he spoke exceedingly well, there was a strong antagonism 
shown against him, but he succeeded in getting the meeting to 
send delegates to Aberdare, where a preliminary meeting before the 
masters’ meeting was arranged. The Aberdare men have autho- 
rised the delegates to agree to a 124 per cent. reduction. 

The condition of things at present is as follows :—The Dowlais 
collieries are fairly at work, and turn out almost the old average 
output. The Plymouth collieries are not quite so well off, some of 
the workings requiring a little more time to get into condition for 
working. Cyfarthfa has now from 800 to 1000 men at work. The 
Castle and Gethin pits are full. In the Aberdare Valley one of 
Mr. Fothergill’s pits is now working, and at Tredegar, Ebbw Vale, 
and Rhymney the men are dropping in gradually, but in such 








numbers that in afew days it is expected that not only will 
a ‘ quantity of coal be turned out, but an impetus be given also 
to the restarting of the ironmasters throughout Glamorganshire 
and Monmouthshire. Dowlais, at the time I write, presents a 
wonderfully animated appearance, and the puddling furnaces at 
Tredegar are again lit up. Somemills are also at work at Cyfarthfa, 
but there is no sign of a blast furnace at work there. Dowlais, 
I hear, has secured a large Egyptian order, but the figure is a low 
one, and the benefit will to all appearance be more on the side of 
the workmen than on that of Sir Ivor Guest. 

The precarious condition of the coal trade consequent on the 
difficulties with the men necessitates extreme caution on the part 
of buyers. Small purchases are the order of the day, and no long 
contracts are entered into except at remarkably low prices. One 
large contract I have heard has been entered into by Sir George 
Elliot for a miilion tons at 9s. 6d. or a figure closely approximating. 
This is about the annual output of his thirteen pits. 

There has been much gossip in the district about the Welsh firms 
hinted at in City circles as being fiaancially embarrassed. I have 
a strong suspicion that there are no good grounds, in one case at 
least. One referred to as an ironmaster, of the firm I have in my 
mind’s eye, so to state, is very wealthy, and the suspicion is totally 
unjustifiable. As regards the leading coalowners, the manner in 
which they have weathered the storm shows their great strength. 
How many establishments or firms in England could have borne 
such a struggle? Not only has there been a total stoppage of 
output, but a large daily expenditure to keep the pits in order, 
office staff at collieries and ports retained, truck rents to be paid, 
ground rents met, and nota penny coming in, either from collieries 
or colliers’ houses. If none go down in the storm it will be little 
short of miraculous, 

We are evidently on the borderland of trying times. Coal must 
be produced at a low rate, and it seems more than likely that for 
some time to come the house coal men of Monmouthshire and the 
house and steam coal men of Rhondda will remain out. There 
seems a strong antagonism in the house coal district to fall in with 
the steam coal men, or to suffer reduction on the principle of 
helping the ironworkers. Workmen are prone to talk of the 
selfishness of capital, but never was there a more striking instance 
of selfishness than has been shown in the great labour struggle. 
The market rates show the necessity of a reduction; even now a 
leading coalowner is losing by every ton he sends to market; still 
the men resist, and when Mr. Menelaus points out most forcibly 
that ironmasters must starve unless coal at a reduced price is 
turned out, the resistance is maintained. The moral of all this is 
obvious. 

Twenty puddling furnaces are now at work at Abernant. 








PRICES CURRENT OF METALS AND OILS, 
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*THE EFFECT OF STOPPING A SHIP ON HER 
POWER OF STEERING. 
By PROFESSOR OSBORNE REYNOLDS. 

A.tuHouGH this subject is one which has for some time 
occupied the writer’s attention, the immediate cause of 
this communication was the failure of the Bessemer to 
enter Calais Harbour on the 8th inst. It seems that “for 
some reason or other” the ship refused to obey her helm 
at the critical moment of entering, and thus came in colli- 
sion with the pier. Although at first sight it would seem 
to be so, on consideration it appears that this accident 
cannot be looked upon as a verification of the numerous 
predictions which were made as to her finding difficulty in 
entering the harbour. For all these predictions had refer- 
ence to rough weather ; whereas, on this occasion, the sea 
was quite calm. Not only did no one predict that she 
would find difficulty in a calm, but the cause of her doing 
so was entirely unforeseen. A failure to stéer would have 
brought about the accident in a much smaller ship. And 
it is certain that knowing of it, her most sanguine admirer 
would not have dreamt of trying to take her in. So that 
in reality this accident has little or no more bearing on the 
question of taking so large a ship into so narrow a harbour 
in rough weather than it would have had had it been 
pedis ol the explosion of one of her boilers. 

The circumstances under which this ship failed to answer 
her rudder (of which failure no explanation has hitherto 
been given) appear to afford a very clear proof of the truth 
of certain conclusions of the writer’s respecting the in- 
fluence of the effort to stop a ship suddenly on theaction of her 
rudder—even before she has in any great degree lost way ; 
which conclusions, if true, should have an important in- 
fluence on the manner of handling large steamers. 

As the writer was not present on the occasion, he cannot 
be sure that he is right in applying his conclusions to this 
—— case; at the same time, all the accounts which 
nave been published, and particularly Captain Pittock’s 
statement as to the cause of the accident, appear to warrant 
his doing so. He, therefore, takes this opportunity, which 
the interest awakened by the unfortunate ship affords, of 
calling attention to the subject. 

In order that a rudder may turn a ship, it is necessary, 
not only that the ship, as a whole, shall be moving through 
the water, but also that the rudder shall be moving through 
the water in its immediate neighbourhood. And the force 
which the rudder will be able to exert to turn the ship 
will depend on its size, and on the speed at which the 
adjacent water is flowing past it. 

The speed at which the rudder moves through the water, 
or the water flows past the rudder, is not necessarily the 
same as that 1: which the ship-is moving. There is gene- 
rally a current of water following a ship, and in this cur- 
rent, called the dead water, the rudder works so that the 
speed at which the rudder moves through the water is the 
difference between the speed of the ship and the speed of 
the following current. The water which comes to the 
rudder may be said to have been rubbing along the side of 
the ship and to have partaken of its motion. The longer 
the ship, and the rougher her bottom, the greater will be 
the velocity which it imparts to the water. So that the 
longer the ship and the rougher her bottom the slower 
will the rudder be moving through the water. This 
is the reason why long ships and ships with foul 
bottoms never steer so well as those which are shorter 
and cleaner. But although the water follows a ship 
with a velocity increasing with her length, yet when 
a ship is moving uniformly, the stream which follows 
it never moves so fast as the ship—that is, unless she has 
a very full stern, or “run,” as it is called. Therefore, when 
a ship is moving uniformly the rudder will always be able 
to exert a certain steering power. When the velocity of 
the ship is diminishing, however, those things will be 
altered. During the interval of time necessary for a cer- 
tain portion of the water to pass along her side from stem 
to stern the velocity of the ship will be reduced, so that 
the velocity imparted to the water whilst at her bows will 
be greater than it would have been had she been moving 
all the time no faster than she is when it arrives at her 
rudder. If the rate of retardation be sufficiently great, it 
is easy to see that by the time the water comes to the 
rudder the motion of the rudder may be as slow as that of 
the water; and then the rudder would have lost all infiu- 
ence. It is a necessary fact, therefore, that a ship does not 
steer as well when she is losing way or stopping as when 
moving a And the more rapidly she is stopping 
the greater will be the difference, so that the fact that a 
ship may steer when under full way is no proof that she 
will do so when she is stopping. But this is not all, for 
there is another fact to be taken into account, and this an 
important one. 

Besides the motion imparted to the water by the sides 
of a ship, the propellers also impart motion to it. When 
driving the ship forward the action of the propellers is to 
drive the water back, and thus counteract the motion im- 
parted to it by the sides of the ship and improve her 
steering ; but when their action is reversed, or when they 
are stopped, then they tend to d the water after the 
ship, and thus aid the sides in creating a following current 
and reducing the action of the rudder. The influence 
which they will thus assert will depend on the way in 
which they act on the water and the position they occupy 
in the ship. If they act, as is generally the case with 
paddles, only on the top of the water, then the water 
which comes in contact with the lower part of the rudder 
will be free from their action, but in the case of screws 
and steamers of very light draught, in which the paddles 
act nearly as deep as the bottom of the rudder, all the 
water which comes to the rudder will be subject to the 
influence of the propeller, and therefore such vessels will be 
at a disadvantage when stopping. in, since the motion 
imparted to the water is rapidly dissipated by the mixing 
which goes on, the nearer the propellers are to the rudder 
the greater will be their effect upon it. Thus, for this 
reason screws are in the worst possible position, and a 
vessel with her paddles 60ft. aft of her middle, like the 

, will be in a worse condition than one with them 
in their usual place. 


The conclusion, therefore, is, that when a ship is stopping 
the effect of the dead water on the action of her ruddei 
will be greater than when she is under way. 
this will be particularly the case with steamers when they 
are stopping themselves suddenly by the reversal of their 
propellers, and in the greatest degree when the propellers 
are very large and powerful, and also close to the rudder. 
Now, these were exactly the conditions under which the 


theory and practice of American railway engineering. As 


| will be expected, there are many features in which 


And that | 


Bessemer refused to steer on entering Calais Harbour. | 
According to Captain Pittock’s statement, she entered at | 


about 12 or 13 knots, and then both sets of her paddles 
were driven full speed astern. Considering the very great 
size and power of these paddles, and the fact that the water 
was acted on twice over, also that the rudder is very short, 
it cannot be a matter of surprise that she should, when 


stopping with full force, have set the water immediately | 
| be included the position of the sidings or turn-outs, the 


surrounding her stern moving as fast as her rudder. It 
may be asked how it was that such an obvious condition 
of things was not foreseen. The answer to this is that the 
facts—if facts they are—are now for the first time clearly 
recognised. It is well known that there is always a cur- 
rent following in the wake of a ship, but the motion of the 


water is not apparent to the eye, and therefore there is no | 


eon of the exact circumstances of this motion 


ing observed. And as a matter of experience it must | 


very rarely happen that a steamer has to stop herself with 
her propellers under circumstances such that she can 
observe the effect upon her rudder, That screw steamers 
cannot be depended on to answer their rudders when 
manipulating in harbour is well known; and it often 
appears in the accounts of collisions that from the moment 
of the propeller being reversed the ship has altered her 
course in spite of her rudder. It would seem probable, 
however, that never before has a large ship endeavoured to 
perform a delicate feat of steering while stopping herself 
with the rapidity which her enormous power enabled the 
Bessemer to accomplish. 

But whatever may be the reason why this effect of 
stopping the ship on the action of her rudder has not been 
heretofore noticed, it is quite certain that it is a vera causa. 
Whether or not, however, it is adequate to explain the 
results which followed in this case can only be surmised. 
One thing however, is certain, that if the stopping of the 
Bessemer interfered with her steering once it would do so 
again; and an experiment made in open water would be 
attended with no danger, while it could not fail to throw 
considerable light on what is a very important question as 
regards steam navigation. This, however, is a matter for 
the owners of the Bessemer to decide. Should it be thought 
worth while to make such a trial, the writer would sug- 
gest that it might also be worth while trying whether 
steering power could not be maintained by keeping the 
after paddles going ahead, and using only the forward ones 
to stop the ship. 
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Minutes of Proceedings of the Institution of Civil Engineers, with 
other Selected and Abstracted Papers. Vol. xxxix. Session 
1874-75. Part I. Edited by James Forrest, Assoc. Inst. C.E., 
Secretary. London: Published by the Institution, 25, Great 
George-street, Westminster, S.W. 1875. 

[FIRST NOTICE. ] 

TuE present volume, recently published by the parent insti- 

tution of the profession, differs in many respects from its 

predecessors, and from the resolution arrived at by the 
council, may be regarded as the prototype of its successors. 

The first noticeable point in it, is that it contains the papers 

read only during the period extending from the commence- 

ment of the session in November to the end of the same 
year, whereas the similar contents of former volumes ex- 
tended to the month of February in the year following. 

The reason of this will appear as we proceed with our 

review. Of the four papers published, that on “The 

Nagptr Waterworks” occupies the first place in order, and 

without any disparagement to the others, the first also in 

importance. The necessity for supplying our East Indian 
dependencies with water, which can be obtained at all 
seasons and for all purposes, has been long felt and acknow- 
ledged both by the home Government and by those acting 
in the country itself, under their authority. It cannot be 
conceded that the best manner in which to accomplish this 
result on the scale of magnitude demanded, has as yet been 
conclusively determined. The problem is not yet quite 





| justifiably incurred. 


| Vignoles rail. 


Transatlantic railways differ from our own. Some of 
these result of necessity from the different conditions 
which obtain in the two countries. Others, on the con- 
trary, are rather matters of choice than necessity, and 
serve well to illustrate the manner in which engineers do 
not confine themselves to any stereotyped plan or any old 
beaten track, but are ever on the alert, and willing to 
make trial of any new method, system, or material which 
affords fair and reasonable promise of answering the 
purpose. Among the former features are cow-catchers, 
snow-ploughs, ice-scrapers, snow-fences, a special descrip- 
tion of water tanks, and the operation known as 
“shimming” or packing with hard wooden wedges 
between the rail and the sleeper. Among the latter may 


treater use of cast iron, the employment of smaller 
riving wheels for the locomotives, the preference given to 
chilled cast iron wheels, and to the flat-bottomed and 
The sidings are generally put in the 
middle, or the “ six-foot,” as we call it. By placing taem 
in this geass between the up and down lines, they can 
be readily used for traffic running in either direction. 
Under certain circumstances, this arrangement is both 
useful and convenient, and worth the consideration of the 
traffic managers of our own lines. The reason for the 
success which has attended the use of cast iron wheels on 
the American railroads, appears to be due partly to the 
superior quality of the iron, and partly to the excellence of 
the manufacture. It may be accepted as conclusive that 
there is no comparison between the qualities of English 
and American cast iron wheels. The latter have been 
substituted in mstances where the former were found not 
to last. The English iron, in fact, could not stand the 
wear and tear. However well the American system of 
constructing railways answers in that country, and in 
others subject to similar conditions, we do not endorse the 
statement put forward by some, that it could be intro- 
duced here to advantage. No railway constructed on the 
American principle, could carry the traftic of England at 
the high speeds commonly adopted in this country. 

The communications read before the Institution during 
the last quarter of the previous year conclude with a paper 
on “ The New South Breakwater at Aberdeen,” and one 
on “The South Jetty at Kustendjie.” In both of these 
works the striking feature is the very extensive use made of 
cement concrete. This material may be justly termed the 
sheet anchor of engineers in all works of this description. 
There are three principal methods employed in the deposi- 
tion of concrete, under circumstances similar to those 
related in the communications referred to. It may be 
deposited liquid in bags, or in the same condition in 
frames, or in the shape of solid blocks, which, in some 
instances, have reached absolutely gigantic dimensions 
and weights. The first of these methods appears well 
adapted in certain cases, in which the depth of water does 
not exceed from ten to twelve feet. A mass of liquid 
concrete, weighing about a hundred tons, deposited in 
bags, would, under these conditions, be safe from the 
action of the waves, which would carry away an ordinary 
rubble foundation built of stones, whose weight did not 
exceed four or five tons. In such a case, the extra price 
attending the adoption of concrete in this form would be 
But at greater depths, when the 
transporting influence of the waves practically ceases, the 
common rubble stone would answer equally well, and 
prove far more economical. There is evidently a limit to 
the size and weight of masses of concrete in bags, as when 
certain dimensions are surpassed, it would be difficult to 
find a bag strong enough. It would burst under the 
weight and spreading tendency which characterise all 
large, soft, yielding, semi-liquid masses. These objections 


| do not hold when the concrete is deposited in frames. If 


solved, but the solution is in progress, and every communi- | 


cation of the character of thatof Mr. Binnie tends materially 
to promote the object in view. His paper deals not merely 
with the actual practical construction of the necessary 
works, but treats in a very able and careful manner of 
those more important natural phenomena, which require 


these be properly braced together by tie-rods, and made 
sufficiently strong, the limits of their employment will 
greatly exceed those of the bags. The important point to 
9 kept in view, with respect to the minimum size of the 
masses of concrete, in whatever form they may be de- 
posited, required for works of this character, is the nature 
of the foundation. If this be of loose, soft materials, the 
blocks or masses of concrete should be of as large dimen- 
sions as possible, in fact, the larger the better. Blocks 
weighing only from ten to twenty tons, as in the break- 
water at Aberdeen, would, under those conditions of site, 
be very liable to become loosened or broken up by a 
heavy storm. If a number of these comparatively small 
blocks could be so efticiently laid and jointed under water 


|as to approach to the consistency and uniformity of one 
| solid mass, then the danger of disintegration would not 


to be closely studied by all those who are engaged in | 


hydraulic engineering. The subjects of “ Rainfall,’ and 
its attendant, “ Evaporation,” claim the especial attention 
of the engineer in India, and some valuable tables, attached 
to the paper, record their fluctuations for a periol of 
twenty years. There is a great need of some more re}iable 
information on the phenomena of “Evaporation” than 
what we already possess. The records of meteorologists 
are worth little or nothing, and the experiments in ry lation 
to the subject have hitherto been conducted on too restricted 
a scale to afford satisfactory results. Moreover, eve: when 
the imperfect data are obtained, it is difficult to reduce 
them to a practically accurate application. “The Nagptr 
Weer ” present one rather unusual feature in their 
execution, and one whieh, it is to be greatly desired, would 
be more frequently adhered to by engineers in all descrip- 
tions of engineering work. It is the closeness between 
the estimate and the actual cost. The latter was, in the 
instance under notice, within half per cent. of the former. 

One of the best t of American railroad construction 
is, no doubt, to be found in the Pennsylvania Railroad, of 
which a full description, in constructive, statistical, and 
financial points of view, is given in the second communi- 
cation in the volume. Compiled y from information 
drawn from most accurate and reliable sources, and partly 
from materials collected on the spot by the authors in their 





visits to the country, it presents an excellent account of the 





exist. But it is nearly impossible, in practice, to effect 
this result, and, consequently, the whole mass depends for 
its stability and permanency upon the strength and resist- 
ance of its separate component parts. In other words, the 
whole wall is no stronger than one of the blocks. The 
third method of depositing concrete masses consists in 
building huge blocks on land, floating them to their 
destination, and then sinking them in sit@. Blocks 
measuring twenty-nine feet in height have been con- 
structed, floated, and sunk in this manner with the 
greatest success. 

We must postpone to another opportunity our remarks 
on the remaining portion of the contents of the thirty- 
ninth volume of the minutes of the Institution, which 
contain much valuable and interesting matter, and, more- 
over, of a hitherto novel description. The text of the 
communications is illustrated by a series of lithographed 
plates of the usual excellence, and with the utmost regard 
to detail, which is of much importance in drawings of the 
kind, 





Die Werkzeug-Maschinen zur Metall-und  Holz-bearbeitung. 
Machine Tools for Working in Metal and Wood. By Ernest A. 
Von Hessz, Mechanical Engineer of Vienna. One vol. octavo. 
Baumgartners, Leipzig, 1874. 

Tus work is very little more than a descriptive catalogue 

of the more noteworthy machine tools for working in 
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metals or wood which were shown at the last exhibition 
of Vienna, It contains an immense number of elevations 
of tools drawn either orthographically or in perspective, 
but without scales and toa small avalide, in 
fact, by the wood engraver of the photographs or other 
illustrations of the trade catalogues of various makers. It 
is carefully compiled and well arranged, but except as an 
index to the buyers of machine tools upon a large scale, it 
does not appear to us of very much use. The figures, how- 
ever, might afford to lecturers in technical institutions the 
means of making satisfactory diagrams by enlargement, for 
the figures are generally clear and very well drawn. 

In connection with German treatises, we may state that 
a pamphlet has reached us descriptive of a new survey- 
ing instrument, the invention of F. Kreuter, engineer, of 
Vienna. The instrument has been constructed by Messrs. 
Ertel and Son, of Munich, and an account of it—from 
which the pamphlet in our hands appears to have been taken 
—has been published in Professor Karl’s Lepertoriwm 
der Physik, The instrument, which the inventor deno- 
minates a Tacheometer, or quick measurer, consists of an 
ordinary theodolite, in which three graduated rectilineal 
scales, one being vertical, another horizontal, and the third 
attached to the telescope and parallel with its line of col- 
limation, are substituted for the usual vertical graduated are 
or circle, the intention being thus to read off proportionately 
the sides of triangles without intermediate trigonometrical 
calculation. The instrument, we may take it for granted, 
is in principle correct, but appears to us to present the 
gravest possible objections in a constructive or mechanical 
point of view. Thescales are all exposed tosliding movements 
dependent upon the position and movements impressed 
upon the telescope, and their attachments to the horizon- 
tal limb of the instrument appear to want firmness and 
stability, which are indispensable to the accurate working 
of the instrument; and as they project several inches from 
their respective points of attachment, they, and especially 
the horizontal scale, must be very liable to derangement 
by the accidents inevitable to field work. Many instru- 
ments of this class, though not identical with that now 
before us, have been produced during the last fifty years, 
but none of these seem to have come into general use. 
Not even the ingenious instrument contrived by M. Porro, 
and described by him in an able paper several years ago in 
the Annales des Mines, seems to have led to any practical 
result. 








THE BATH AND WEST OF ENGLAND SOCIETY'S 
SHOW AT OROYDON. 

Tur annual show of the Bath and West of England Agricul 
cultural Society's Show is held this year at Croydon. Although 
Croydon is but a few miles from London, and is blessed with 
half a dozen railway stations, it is more difficult to get 
to the show ground from London than it is to attain to 
Brighton. The only station near the show ground is Wad- 
den, and the arrangements of the London and Brighton 
Railway Company are not all that can be desired. How- 
ever, there is something to be said in favour of the show 
ground, which is as nearly perfection as could be desired, and 
lies in a very beautiful part of the country. In one re- 
spect the arrangements this year are thoroughly excellent, 
the ground where the implements are shown in action being 
within a stone’s throw of the showyard, instead of being 
miles away, as is too often the case, not only with the 
Bath and West of England, but with the Royal Agricultu- 
ral Society's shows. The first-mentioned society have left 
nothing undone to render the meeting attractive. Not only is 
there a large and excellent display of implements, but an admi- 
rable exhibition of stock. In a large tent will be found some not 
bad pictures ; in a larger tent there is a flower show ; in another 
quarter of the ground is a poultry show; and an excellent military 
band plays every day, and all day long. It is to be regretted 
that such attractions do not appear to have been properly appre- 
ciated, and on Monday and Tuesday —half-crown days—the 
attendance was more select than numerous. We trust that the 
people’s days, when the price of entrance was reduced to a shil- 
ling, have given more satisfactory results. In one respect the 
arrangements were distinctly defective. One of the principal 
attractions is the trial of implements in field, and the trial 
grounds have throughout been well attended by visitors anxious 
to see steam ploughs, mowers, and reaping machines at work. The 
exhibitors who show their implements in the field did so, no 
doubt, at their own expense, and as their own speculation ; but 
this circumstance will not modify the fact that the trial grounds 
were to all intents and purposes part of the show ground. But 
the trial fields could not be visited without leaving the show- 
yard proper, and there was no readmission without repayment. 
Thus any one who wished to go to the trial fields for an hour or 
so after the contents of the yard had been partially examined, 
found that when he desired to return to the showyard he had 
to pay for readmission. It appears to us that by a little manage- 
ment this difficulty might have been overcome, and if it can be 
so overcome at future meetings the change will be fully appre- 
ciated by the public. 

It is beyond our province to speak of the stock and poultry 
in detail—our business lies with the {machinery exhibited. The 
distinguishing feature of the show as regarded implements and 
machinery, was the absolute lack of novelty. If we reprinted 
our report of the Smithfield show last year, it would answer 
every purpose as a description of the exhibits at Croydon ; this 
may appear to be a sweeping statement, but it is literally true, 
the exceptions being so few that it is possible to count them on 
the fingers of one hand, There are in all 293 stands. The total 
number of exhibits we are unable to state, but taking them at 
an average of ten to a stand, we have nearly 3000 articles, and 
among all these a careful inspection failed to find half-a-dozen 
novelties in the true sense of the word. We shall not attempt 
to explain this fact. We state it simply to show that as we 
cannot make bricks without straw, we cannot bring much that is 
new before our readers. 

We shall begin with the trial grounds. There four difterent 
systems of steam ploughing could be seen in actual operation. 
Messrs. Barford and Perkins worked their well-known roundabout 
system, with a double windlass driven by a pitch chain from an 
ordinary 8-horse power portable engine, and to Mr. Barford 
belongs the credit of not only showing a new thing, but one 
which is exceedingly simple, elegant, and satisfactory in its 
operation, This is an improvement in Campain’s patent anchor. 

his anchor fis held in’place by spokes or tines radiating from a 
cross shaft, If the shaft is allowed to rotate, the anchor would 
advance if pulled forward; rotation is prevented by a pawl which 








drops into a ratchet wheel. As the pulley is placed in the biglit 
of the rope, a constant tendency is exerted to haul the anchor 
forward while the implement is travelling toward it. By lifting 
the pawl out of the ratchet wheel at the end of each bout, the 
pull of the rope the moment the implement starts to return to 
the anchor sets this last in motion, and it travels along the head- 
land until it is stopped by the pawl dropping into a notch in the 
ratchet wheel, the time of dropping being determined by an 
automatic arrangement which must be familiar to many of our 
readers, and which we need not stop to describe. It must be 
understood that under this system the anchor is never pulled 
directly forward. The rope makes a horizontal angle of 
90 deg. in passing round the pulley, and the line of strain on the 
anchor is the resultant of the two strains represented by the two 
lines taken by the rope. The consequence is that the anchor 
in moving ahead always tends to get away from the headland or 
to “ get into the field,” and on wet or soft land this circumstance 
causes great trouble, and has seriously impaired the efficiency of 
the Campain anchor. Mr. Barford has completely got over this 
difficulty in the simplest possible way. On the rope, same ten 
feet in advance of the implement, is secured a wooden ball about 
five inches in diameter. When the plough approaches within 
ten feet of the anchor this ball is drawn into a kind of fork, 
which operates a lever and lifts the paw] out of the ratchet wheel, 
80 that the anchor is free to advance. But the ball at the same 
time prevents the rope from going round the pulley, and all the 
strain in one direction previously hauling the zmplement forward 
is now transferred into another strain precisely at right angles to 
the first, hauling the anchor forward, not obliquely, but in a 
straight line. It thus becomes impossible for the implement to 
run into the anchor, and the latter can be steered with the 
greatest facility. We regard this invention as a substantial 
improvement in steam ploughing, and we are certain that any 
agriculturist of experience who sees Mr. Barford’s tackle at work 
will agree with us. 

Messrs. J. Fowler and Co., of Leeds, show their double windlass 
system, already described in our pages, at work, and also a special 
set devised for small occupiers. This is a double engine set, the 
engines being self-propellers of six-horse power nominal, 
7hin. cylinders, 10in. stroke, but capable of working up 
to about forty-five horse power with 120 Ib. pressure. This 
is the first time this small set has been exhibited, and is, 
consequently, in one sense, a novelty. It is impossible to resist 
the conclusion that the great success which has attended 
Messrs. Fowler in their operations is due to the excellence of 
their machinery. The engines used are quite different from the 
ordinary portable engine. They are made of immense strength, 
and the consequence is that they appear to be incapable of being 
broken down. The engines will stand any amount of rough 
usage, and they certainly are not spared when at work. It is 
enough to make one accustomed only to ordinary portable 
engines stand aghast to see one of these 6-horse engines running 
at 300 revolutions per minute under a boiler pressure of 130 Ib., 
the exhaust sounding something like riflefile firing. These engines 
are little bull-dogs, and certainly appear not to know when they 
are beaten, and it is this feature pessessed by all the ploughing 
engines made by the firm which, beyond question, has given con- 
fidence to the farmer, and encouraged the investment of money 
in ploughing tackle. 

In another part of the grounds Mr. Fisken’s tackle was at 
work, and doing remarkably well. It was driven by a fine sub- 
stantial traction engine, by Messrs. Robey. Mr. Fisken has 
improved the proportions of all his gear, adopted a cone clutch, 
and appears to have succeeded in making the fly-rope system a 
practical success. It worked remarkably well at Croydon, and 
there was a total absence of hot bearings, or, indeed, any of 
the troubles which attended the scheme in its younger days. 
Under many conditions the system ought to be the best that 
can be employed; although we cannot yet regard it as quite 
suitable in very heavy and difficult tillage. Mr. Fisken appears 
to have undertaken the manufacture of the tackle himself, the 
works being at Hunslet, Leeds. 

The mowers and reapers were shown at work by the exhi- 
bitors on Monday and Tuesday, the former from 11 a.m. to 
1 p.m., and the latter from 2 to 4 p.m. So much space was 
allotted to each exhibitor, and, as no prizes for machinery are 
awarded by the society, each maker set to work as he liked and 
cut as he pleased. In regard to the mowers there was nothing 
new worthy of notice. The crop of grass was short in most 
places, and brown and wiry from drought, and it tested some of 
the machines severely in the attempt to produce a clean bottom. 
Some of them were driven at a great speed with this view, but 
the effort was a failure. The great noise some of them made, 
too, did not speak much for the way in which they were fitted 
together. The exhibitors drew lots, and worked in the fol- 
lowing order :—The Johnston Harvester Company ; W. Benton, 
St. German’s; Burgess and Key, London; J. and F. Howard, 
Bedford ; Samuelson and Co., Banbury; W. Mattison, Bedale ; 
W. A. Wood, Worship-street, London; Lewis and Locock, 
Shrewsbury; H. G. Kearsley, Ripon ; Hornsby and Sons, Gran- 
tham ; Harrison and McGregor, Manchester ; John Williams, 
Rhyl; Osborne and Co, Liverpool ; R. F. Mason, London ; and 
Pickley, Sims and Co., Leigh, Lancashire. 

The reapers supplied, a much more interesting exhibition, as 
the rye to be cut was stout, and 6ft. high. But some of the trials 
were next akin to a failure, as the machines were not at all 
adapted to grain of this length and weight. Messrs. Hornsby 
worked their spring-balance self-raker, which did its work well, 
both in cutting and delivering the sheaf. This machine is now 
fitted with a double centre arrangement, whereby the rakes may 
be altered in their speed, by merely throwing a short lever from 
one horizontal position to another. Thus the delivery may be 
made in the proportions of four or five sheaves in a given dis- 
tance, which is a great convenience where the crop or crops 
vary. Mr. Walter A. Wood did some capital work with his 
well-tried machine. The cutting by this machine could not be 
surpassed, while the delivery of the sheaf was regular and even. 
The front of the platform of this machine is 5ft., with some 
space in addition under the rake, for the corn to spread as it 
falls ; the length of the straight or delivery side of the platform 
is 6ft. 5in. from the point of the inner finger, and the length 
of the curved back is 8ft. 6in. from the point of the inner 
finger. This leaves the delivery side in an exact line 
with the rake as it comes round, and when the rake reaches this 
position it is suddenly jerked upwards by a cam, which acts 
admirably for this purpose. Messrs. Howard’s international reaper 
did some excellent work both as regards cutting and delivery. 
This reaper has a large platform, its dimensions being 7ft. lin. 
long from point to heel, and 8ft. llin. in the curved back. 
This size probably accounts for the good delivery in a high 
wind. The top of the platform is covered with galvanised 
iron, and the delivery edge has a slight spring for holding the 
corn together till the rake finally drops it off. A valuable patented 
improvement is attached to the rake of this machine, viz., the 
teeth are of double length, and fixed in slots and held together 
with bolt and nut, whereby, when one is snapped off ce, 
it can be immediately turned upside down in the middle of the 





field or elsewhere, and the work recommenced and carried on 
till a convenient time for inserting a new tooth. 

Messrs. Burgess and Key did some excellent work as regards 
cutting, and they laid their sheaves well considering the high 
wind, but, as the rake did not begin to rise till it had left the 
platform about six inches, a dozen or score straws got entangled 
occasionally in the teeth, and were somewhat scattered. The 
principle of this machine, which consists in equalising as 
much as possible the weight on the large wheel, is no 
doubt good to aim at. This is accomplished by fixing 
the gearing on the same side of the wheel as the man rides, 
whereby the platform and cutter-bar make scarcely an impres- 
sion upon the ground. The excellent workmanship and perfect 
lubricating capacity of this machine are worthy of attention. 
Mr. William Anson Wood’s machine was a complete failure in this 
crop, whatever it might do in short American crops or weak oats 
or barley. The dimensions of its platform are 5ft. at the front, 
6ft. din. on the straight or inner side, and 8ft. lin, at the curve 
or back. In attempting to cut the crop close the rakes could 
not deal with it at all, and when a stubble of 6in. to 9in. was 
left the delivery was not much better. The delivering rake rose 
from the rye 4in. before it reached the edge of the platform. 
This machine must be reconstructed before it will suit English 
crops. 

It would be simply waste of time to speak of the portable 
engines exhibited in detail. We find nothing new in this class 
of machinery, but we may add that the standard of workman- 
ship appears to be improving, and we failed to find an engine 
which we could not speak of in favourable terms. To the 
Reading Ironworks Company belongs the credit of introducing a 
new and indescribably hideous colour—a cross between a bad 
brown and a dirty yellow. It is strange that a firm long 
known for the excellence of their portable engines should 
fail to understand that it is quite possible to combine 
the utmost possible excellence of design and workmanship 
with a pleasing and even artistic appearance. It is a grievous 
mistake to leave the selection of the colour of an engine 
to the sweet will of any man who can handle a paint 
brush and may totally lack all appreciation of esthetical conside- 
rations. We do not find fault with the colour because it was 
novel or startling, but because it was excessively unpleasing to 
the eye. It is quite possible to go to the length of audacity in 
the adoption of a tint intended to produce effect, and yet to 
avoid all offence. Thus, for example, Messrs. Davey, Paxman, 
and Davey have adopted a colour sufficiently startling, namely, a 
rich vermillion, but the effect is by no means unpleasing, and we 
believe it has been specially adopted to meet a foreign demand. Of 
the portable engines of Messrs. Claytonand Shuttleworth, Hornsby, 
Robey, Marshall, and Ransome, it is unnecessary to say a word. 
Mr. Lewin, of Poole, a comparatively young exhibitor, shows a 
portable engine which will stand comparison with any engine in 
the yard. So far as we had an opportunity of judging, it 
appears to have been conscientiously got up throughout, and the 
design of the engine is satisfactory. Messrs. Eddington, of Chelms- 
ford, exhibit a good strong portable engine of 8-horse power, the 
design and workmanship of which manifest no small improve- 
ment on the previous work of this firm. A conscientious deter- 
mination to produce a good job generally results in the achieve- 
ment of a reputation. Messrs. Tasker and Son, of Andover, 
show a meritorious horse power portable engine, with a 
feed-water heater on the top. Here again we noticed improve- 
ments in design and workmanship. Messrs. Brown and May, of 
Devizes, make a fine display of portable engines, perhaps one 
of the largest in the yard. It included a 10-horse power, an 
8-horse power, a 6-horse power, and a little 24-horse power 
engines ;_ the first being a double cylinder engine, steam jacketed, 
and in many respects similar to, but improved upon, one of the 
same power “highly commended” at the Bury St. Edmunds Show 
of the Royal Agricultural Society. The engines are fitted with 
water heaters, and maintain the high reputation of the firm. 
Messrs. Barrows and Stewart, of Banbury, exhibit what we have 
always regarded as one of the very best commercial engines 
in the market. We have already illustrated this engine. All the 
engines made by this firm up to 35-horse power are, we believe, 
identical in type with this, except that the larger sizes have 
double cylinders. Messrs. Chas. Powis and Co., of Millwall, show 
a good 10-horse power double cylinder portable jacketed. This 
engine is a substantial job, but nothing about it calls for 
special comment. Messrs. Ruston and Proctor show a 6-horse 
power and 8-horse portable. The name of the makers is sufficient 
guarantee for excellence of workmanship. Messrs, Wallis and 
Steevens have a neat 4-horse portable. Messrs. Wurr and 
Lewis, of Cambridge-heath, and Messrs. Hempstead and Co., of 
Grantham, send portable engines. These are, we believe, new 
exhibitors in this class of work, and their engines are not without 
merit. We had almost forgotten to speak of a portable sent by 
Messrs. Turner, of Ipswich. It is unnecessary that we should 
describe an engine so recently illustrated in our pages, and it is 
equally unnecessary to say a word in favour of the portable 
engines made by this firm. 

A considerable number of vertical engines are shown, and it 
would appear that the demand for this class of engine, combined 
with a vertical boiler, is increasing. Messrs. Davey, Paxman, 
and Co., show their well-known boilers, and an entirely new 
vertical engine. Hitherto, it will be remembered, this firm have 
always secured the cylinder to the boiler. They have abandoned 
this arrangement in the engine shown in favour of another. The 
cylinder is now carried distinct from the boiler, on a simple A frame 
of hollow section, the curves of which are very graceful. This is 
one of the best designed vertical engines we have ever met with, 
and the finish is exquisite. The Reading Ironworks Company 
also exhibit a vertical engine, combined with a vertical boiler, 
for the first time. Thecylinderis carried on the top of a hollow 
cast iron column, within which the piston-rod works, the guides 
being bored out in a way which will be easily understood. This 
makesavery substantialarrangement. Messrs. Robey and Co. show 
a 4-horse, with the patent boiler first exhibited at Bedford, and 
illustrated in our pages about a year ago. This boiler has 
already established an excellent reputation. The workman- 
ship and design of the engine are alike excellent. Messrs. Hay- 
ward Tyler and Co. have recently taken up the manufacture of 
a horizontal engine combined with a vertical boiler, and those 
exhibited are favourable specimens of the type. Mr. Lewin, of 
Poole, shows two vertical engines and boilers. The engines are 


on separate frames, and the boilers have vertical fire-tubes. - 


These engines are very well designed, compact, and substantial. 
Messrs. Nicholson, of Newark, exhibit vertical engines of the well- 
known type manufactured by this firm for some years. The 
arrangement is good, and the framing is strong and of agreeable 
design. The same statement will apply to the vertical engines 
yer by Messrs. Riches and Watts, and Messrs. Wood, Cocksedge, 
and Co. 

Of horizontal engines not many are shown, and none of them 
present any novel feature. Messrs. Clayton and Shuttleworth 
exhibit the beautifully-finished engine which attracted so much 
attention at Islington last December. The Reading Ironworks 
show one of their condensing engines of the type now so popular 











June 4, 1875. 





THE ENGINEER. 








with millers. Messrs Russell and Company, of Hatcham, have 
for some years devoted their attention to the production of a 
very cheap class of engine, and we are pleased to find that, 
without augmenting the price, they have materially improved 
the design and finish of their engines. A 4-horse engine and 
boiler arranged on a somewhat novel principle is worth notice. 
The engine and boiler, distinct from each other, are both 
disposed on a kind of four-wheeled truck, so that the machine 
can be moved from place to place. The design has, we believe, 
originated as the result of a demand for a moderately portable 
engine, which can be used to drive various machines at difterent 
times, the cost of shafting being thus avoided. 

As regards self-propelling engines, we have already referred to 
those exhibited by Messrs. Fowler. Messrs. Aveling and Porter 
show a novel type of ploughing engine, 6-horse power. The 
general arrangement is that with which our readers are, no doubt, 
quite familiar. The novelty lies in the way in which the engine 
can be rendered available for traction purposes. To this end the 
winding drum and its gear beneath the boiler can be taken off. 
The front wheels of ploughing engines have to be put on very 
far forward to enable the rope to clear them when ploughing, 
but this position of the wheels is inconvenient and unnecessary 
in traction engines. Now in the engine of which we are speaking, 
the “spoon’’ on which the leading end of the engine is sup- 
ported is made long and of box section ; and when the engine 
is to be used merely for hauling, after the ploughing gear is 
removed, the front of the engine is: jacked up, the perch pin is 
taken out, the leading axle moved back about 2ft., and the perch 
pin is put through another hole and secured. The arrangement 
is very neat, and will be found to promote the general utility of 
the machine. Messrs. Aveling and Porter also exhibit two 
splendid 12-horse power ploughing engines, with wrought iron 
brackets. In these engines every portion is carefully designed 
on a system which has been elaborated from the experience of 
years, and the result is thoroughly satisfactory. Messrs. 
Howard of Bedford have, year after year, laboured inces- 
santly to produce a really satisfactory engine for general 
purposes—that is to say, one which can be used not only for 
ploughing but for thrashing and traction purposes, and we think 
it is not too much to say that they have succeeded in the case 
of “The Farmer’s Engine,” one of the very few novelties in the 
showyard. As we shall illustrate this engine in an early impres- 
sion, we shall not stop to describe it minutely now. It will 
suffice to say that the cylinder is disposed horizontally at one 
side of the foot plate, an arrangement first brought out by 
Messrs./Howard at the Wolverhampton show. In the engines there 
tried, and several others made since, the crank shaft ran across 
just behind the fire-box and a long steam pipe was necessary. 
In the “ Farmer’s Engine” the cylinder is turned the other way 
about, and is close to the boiler, the crank shaft being at the 
tail end of the foot plate. This is a very great improvement on 
the original design. Two ploughing drums are disposed vertically 
behind the foot plate on a horizontal axis, which is carried in a 
girder frame totally distinct from the framing of the engine. 
When the ploughing season is over, by knocking out two keys, 
the drum frame, as we may call it, can be detached, and the whole 
of the ploughing tackle being thus removed, the machine becomes 
simply a traction engine, while the fly-wheel is available for 
driving thrashing machines, &c. The engine is fitted with three 
horizontal detachable leading pulleys, so that, in ploughing on 
the roundabout system, the ropes can be led off in any direction, 
no matter what the position of the engine. The whole design 
is a clever adaptation of means te an end, and we shall be sur- 
prised if the “ Farmer’s Engine ” does not enjoy popularity with 
those for whom it has been specially constructed. 

A showyard would hardly be complete, in the present day, if 
no steam pumps were shown. There are several at Croydon. 
Messrs. Hayward Tyler and Co. show an assortment of their 
“Universal” steam pumps. There is nothing new about those 
exhibited; nor, indeed, does it appear that any improvement is 
wanted, so steadily and quietly do they do their work. It 
speaks volumes for their excellence that they have now been 
six years before the public, and that the demand for them 
grows larger, apparently, every day. Thus experience is not 
wanting to prove that they are perfectly reliable. Mr. Pickering, 
of the Globe Works, Stockton-on-Tees, exhibit a new steam pump 
with only two moving parts. This pump has a steam-moved valve, 
but we failed to obtain any information concerning it at the 
exhibitor’s stand, except that supplied by an unintelligible 
drawing, which the gentleman in charge of the pump was unable 
to explain. We are, consequently, unable to express any opinion 
concerning the apparatus, except that there appeared to be a good 
deal of it, and that the workmanship was very fair. Messrs. S. 
Owens and Co., of Whitefriars-street, exhibited the Blake steam 
pump. This is an American invention, now first introduced into 
this country, although we understand that there are 8000 at 
work in the United States. We could not hope to render the 
construction of the pump intelligible without a drawing, which 
we shall publish in an early impression. The great peculiarity of 
the pump is that if the steam piston should tend to run too fast, 
because the pump lost its water, or the load was otherwise suddenly 
diminished, the whole port face is put in motion, and steam is 
thereby admitted in front of the piston independent of the move- 
ment of the slide valve, and so it becomes impossible for the 
piston to strike the cylinder ends. The design is certainly 
extremely ingenious. The pumps shown in action at Croydon 
performed very well. 

We believe that we have now told our readers something of all 
that was most noteworthy at the show. It would be simply im- 
possible to refer at length to the miscellaneous exhibits, such 
as thrashing machines, drills, ploughs, hay rakes, &c. &c. We 
may, however, mention that a new firm, Messrs. Le Grand and 
Sutcliffe, of Bunhill-row, have taken up the manufacture of 
Norton’s well known tube wells, and appear to be doing 
the work thoroughly well. There can be no doubt that 
these tube wells are wonderfully efficient, and, considering 
their small cost, it is remarkable that farmers do not 
very freely avail themselves of their services. On many farms 
water has to be carted long distances to cattle in dry weather, 
a tube well in each field would in nine cases out of ten provide on 
the spot all the water needed. Messrs. Picksley, Sims, and 
Company, of Leigh, showed a new implement. This is a balanced 
reaping machine in which, by a very simple arrangement, all 
pressure on the necks of the horses when the machine is at work 
is avoided. This is a well-finished and efficient machine. Mr. 
T. Harrison, of Lincoln, exhibited the 12-row corn drill, which, 
it will be remembered, did excellent work at Bedford. It is 
claimed for this implement that it has taken every prize for 
which it has competed. 

In conclusion, we may state that the show of the Bath and 
West of England Society will be held next year at Hereford. 
We have heard it argued that the society did not act wisely in 
coming so far east as Croydon, and that they got into anything 
rather than an agricultural region when they pitched their tents 
soclose to London. Be this as it may, it is certain that no small 
benefit was conferred on the inhabitants of the metropolis, for it 
is not easy to name any exhibition at present available within 
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ten or twelve miles of Charing Cross which presents so many 
attractions for the visitor as the showyard at Croydon. The 
district is charming, the weather is delightful, and much 
to be seen that would, of necessity be essentially new to, and pro- 
bably not to be seen again for many years by, Londoners. Apart 
from the flower and poultry shows, it was worth a trip to Croy- 
don to see how complex and elaborate is the mechanism used in 
the present day in the production of the wheat and beef and 
mutton, to obtain which London toils from year’s end to year’s 
end without the least conception of the skill, energy, and capital 
required to supply the demand. 








CONTINUOUS BRAKES. 

As it would appear that comparatively few persons realise the 
number of conditions which a continuous brake ought to fulfil 
more or less perfectly, we have summarised them in the following 
article as concisely as possible. It will be seen that the difficul- 
ties which stand in the way of producing a good brake are 
numerous, and the list we give will be found useful in comparing 


the merits of the various brakes to be tested at the forthcoming | 


trials, to which we have fully referred in another page :— 
1. Continuous brakes should be certain to act when required. 


2. Instantaneously, and with full pressure in the shortest 
space of time. 
3. Applicable to any length of train. 


. Applicable to every wheel in a train, engine wheels included. 
. Act automatically on the wheels of both portions of a train 
should a carriage coupling break, and remain applied 
until released. 
}. Act with equal force on the wheels of both portions of a 
severed train. 
. Be free from liability to get out of order. 
. Have a variable power at the will of driver or guards. 
9. Act with an elastic pressure. 
10. Be capable of being operated by slight exertion of driver 
from the engine. 
11. Be capable of being operated by slight exertion of guard 
from rear or any van, or from the carriages, if desired. 
12. Be capable of being operated by slight exertion from 
engine and vans upon signal transmitted from passenger. 
13. Allow of signals being sent through brake connections 
between passengers and driver and guards. This quali- 
fication is desirable, but not essential, 
14. Act automatically should a carriage or portion of a train 
leave the rails. 
15. Be of durable materials, so as to entail minimum cost for 
maintenance. 
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16. Release the wheels promptly, 
17. Remain operative on one part of a train if, from accident, 


it is rendered inoperative on the other part. 

18. Act upon all the wheels simultaneously, and with equal 
pressure, 

19. Allow of being coupled quickly, without chance of mistake. 

20, Admit of the coupling of carriages indiscriminately. 

21. Be independent of the motion of the train. 

22. Be adapted to convey brake-power past carriages not fitted 
with brakes. 

23. Be unaffected by atmospheric changes. 

24. Leave present hand brakes on engine and tender and vans 
free to be used by hand. 


25. Allow of pressure of blocks on wheels being suited to 
the weight of vehicle. 

26. Admit of being coupled to brake rigging and blocks already 
in use. 

ov 


27. Any defect in the brake apparatus should indicate itself 
before starting, or doing a journey. 





SIX-HORSE POWER THRASHING MACHINE. 

At page 386 we illustrate a thrashing machine exhibited 
at Croydon, manufactured by Messrs. Willsher and Co., 
of Braintree and 40, Gracechurch-street, E.C. We first saw 
one of these machines at the Cattle Show in 1872. Some of 
these machines have been in constant hard work for three years, 
giving excellent results, and not at all behindhand in the quan- 
tity of work performed compared with other designs. 

Fig. 1 is an external elevator. Fig. 2 is a longitudinal section. 
Figs. 3 and 4 are sections showing all the recent improvements, 
upon which Messrs. Willsher’s present machines are being con- 
structed. A A A, Fig. 1, are the wrought iron frames made in 
the form of two inverted arches, the middle of each arch resting 
upon the travelling wheel axles. Each pair of iron frames is 
trussed by bolts and nuts, and between each pair of iron frames 
are placed the wood rails, studs, &c., B B, thus any shrinkage of 
B B can be taken up by tightening the bolts which clamp the 
iron frames on either side of the wood bars. C C are metal 
panels occupying a space of 2ft. 6in. square, and bolted to the 
iron frames at the bottom and to the wood rail at their top. 
These panels not only form the sides of machine, partitioning 
the drum off, but they carry the drum bearings and form the 
cases for the fan on one side and the chobber on the 
other. In Fig. 4, D is the drum shaft 23in. diameter, run- 
ning in the brass bearings, which are each Jin. long. The drum, 
22in. in diameter, is speeded 1050 revolutions per minute, 
fitted with the well-known Goucher’s pattern beaters, but of a 
heavy section ; the periphery of the drum travels 6000ft., or 
upwards of a mile, a minute. We proceed to describe the parts 
next in order, taking the course the corn travels when passing 
through the machine. The concave, which is built up in 
sections, and the parts are interchangeable, so that, as the 
concave wears in the middle, the middle can be removed to the 
sides, giving fresh wearing surface and straight edges, without 
any cost for renewals. By preference, Messrs. Willsher adopt 
an arrangement according to which the concave is of cast iron 
and full of perforations for the corn and chaff to pass through 
during the process of thrashing ; this effectually prevents any 
unthrashed heads or parts of heads of corn passing away, as is 
often found to be the case through the wires of the ordinary 
concaves. 

Figs. 7, 8, and 9 are modifications of this principle, shown 
in a form that the concave can be stamped from wrought iron 
or steel, the concave then being built up of a greater 
number of sections, strung upon two rods; or if a jointed or 
double concave is used, then upon three rods. It will be ob- 
served that the cast iron panels at the ends of the drum are not 
likely to be worn away by the corn, as is the case when sheet 
iron is nailed upon boards. A sheet iron plate is set to throw 
the straw up, as it leaves the drum to strike the hanging door, 
preventing loose corn flying away, and causing the straw 
te drop in the proper position on the straw shakers, G G, which 
are of the ordinary box pattern, five in number, having the 
same motion as the well-known “Goode’s” patent shaker, used 
in the present machines of Messrs. Clayton and Shuttleworth 
and Garrett and Sons ; but Mr. Willsher dispenses with crank, 
spimdic, rocking levers, or any iron work other than a 


few bolts to secure them to the crank journals and connecting- 
rods of the riddle spindle H, which is constructed with five 
cranks, three cranks being up while two are down, and vice versd. 
Thus the three cranks working together have connecting-rods, 
H, attached to the lower vibrating riddle, and the two cranks 
working together have connecting-rods, Y, attached to the 
upper vibrating board. These respective connecting-rods, be 
sides giving motion to the riddle and vibrating board, act as 
the foundations of the five shakers. The shakers, it will 
be seen, take the same line of motion as the connecting-rods, 
leaving one end of each shaker free, their opposite ends being 
suspended. This arrangement also reduces the weight of th 
box shakers, each shaker weighing but 9 Jb. or 10 1b. The 
wear on the spindle H in respect to the shakers will be up 
and down, and in respect to the riddle and vibrating board sice- 
ways, thus to a certain extent overcoming the tendency which a 
shaker or screen crank when worked separately has to wear flat. 
The two shakers and upper vibrating board and riddle-box 
are of the same weight as the three shakers and lower riddle, 
giving a fairly accurate balance to the vibrating parts of the 
machine, and enabling the machine to stand still when at work 
without using screw scotches for wedging it in position. This 
balancing of parts will, to a great extent, account for the 
slight wear and tear which we are assured has taken 
place on crank spindles which have been at work three years. 
The corn and chaff after being shaken from the straw, passes 
down the inclined vibrating board I, and is returned upon K. 
Ample space being allowed between I and K for the passage of 
rough cavings, with the corn and chaff on to the caving riddle. 
The corn and chaff after passing through the riddle is 
returned down the incline 14. In the lower end of this incline 
is placed a dust or sand sieve for the corn and chaff to pass over, 
and then into the elevator K. The corn and chaff both being 
carried together by the chain pump or ¢ levator K, are delivered 
on the shoot J, and so on_to the sieve M. Draught sufficient for 
the three blasts 1, 2, and 3, is created by the single fan. 
The blast after passing the valves 1, &c., is distributed late- 
rally to the full width of the riddle box. 1 and 2 operat: 
upon the corn and chaff as they sift through the sieve M, the 
chaff being blown into the chaff box strikes a perforated 
screen, and drops into the double spouts and bags, <A portion 
of the wind and dust escapes through the perforated screen. 
The corn is passed down a shoot and spout into the chobber 
or rubbing apparatus, from which it is thrown again into the 


riddle-box, on to the shoot, and so on to a sieve, different 
meshes of which are used for the varieties of corn, now 
receiving the finishing dressing from third blast, 3, dust and 
a few particles of chaff passing out to the chaff-box, light corn 


ind refuse blown out drown down the chob spout, the body of 
corn running into the revolving screen T, constructed with the 





usual internal Archimedean screw, the best corn pressed out to 
the double spouts SS, the seconds at S,,and seeds atS,. The drun 
ix titted with a safety hood, This is simply hung on two friction 


hinges, each hinge being colly sed of two 3in. dises, one dise of 
each joint being attached to the hood, the other halves to th 
floor of the machine ; a bolt pisses through the centre of each 
pair of dises, so that by tightening the bolts any amount ot 


the hood will thus remain 
In the same manner, a 
on to the hood would 


triction can be got upon the hinges ; 
at any position the attendant places it. 
man falling off the stack or scaffold 
immediately close it. 


PRIZES FOR A NEW METHOD OF PRESERVING 
PLASTER CASTS. 

THE Prussian Government has offered two prizes of the value of 
about £150 (3000 marks) and £500 (10,000 marks), respectively, 
for the discovery of a new method of cleansing plaster cas 
statues, &c., and for the invention of a new material possessing 
the advantages of plaster, but which will not deteriorate by 
repeated washings, ; ; 

The first prize of 3000 marks is offered for a method which will 
give plaster casts the power of resisting periodically repeated 
washings, without injuring in the least the delicacy of the form or 
the tint of the plaster. : 

Special Conditions.—(a) The method must be applicable, in 
equal degree, to all kinds of plaster occurring in trade, and must 
not diminish the hardness of the cast. (4) In order to entirely 
preserve the delicacy of the form, those materials are absolutely 
excluded which do not soak into the plaster. (c) It is not neces 
sary to preserve the original colour of the plaster; a yellowish 
tint, or any warmer tint, may be allowed; but the evenness of 
the colour is, at any rate, indispensable. (d¢) Plaster casts pre- 
pared according to the method must stand repeated washings with 
soap and lukewarm water. (¢) The method must be applicable to 
plaster casts of any size and shape. (f) Competitors for this 
prize are to prove the practicability of their respective methods by 
sending samples; and, if desired, by preparing casts placed at 
their clisposal. 

The second prize of 10,000 marks (about £500) is offered for a 
material for making casts of art works possessing the advantages 
of plaster, but which, without any special preparation, will not 
deteriorate by periodically repeated washings. 

Special Conditicons.—(a) The new material must easily allow 
castings in original moulds without their becoming more injured 
than with plaster, and it must reproduce the mould as exactly as 
plaster. (}) It is not required that the material should have the 
colour of plaster; a yellowish tint, or any warmer tint, may be 
allowed, but the evenness of the colour is indispensable. (c) The 
solidity of the material must not be less than that of plaster, so 
that it may be used for the largest casts, (d) Casts made of this 
material must stand repeated washings with soap and lukewarm 
water. (c) The price of the material must not considerably exceed 
that of plaster, and the price of the moulds for casting must like- 
wise not considerably differ from that of plaster moulds, (f/f) Com- 
petitors are to prove the practicability of their material by sending 
samples in applied and unapplied states, and also to give proof, if 
required, by the actual execution of casts. 

General Conditions referring to both of these Prizes.—The Minis 
ters reserve to themselves the nomination of « committee of 
experts, in order to examine the consignments which may be 
received. Competitors are to send with their consignments sealed 
envelopes, provided with mottoes, and containing the names of the 
senders, On the outside of these envelopes also is to be written the 
address to which the returned samples or any communications are 
to be sent. The consignments which have been found to corre 
spond with the conditions stated above will become the property of 
the Government, and the names of the successful competitors will 
be published. The remaining consignments will be returned to the 
addresses given on the envelopes. Competitors are to forward 
their consignments to the Royal Prussian Ministry of Public 
Worship, Instruction, and Health (Kénigl. Preussisches Minis- 
terium der geistlichen Unterrichts, und Medicinal Angelegen- 
heiten), not later than 3lst December, 1875. 





Tuer United States steamship Tennessee has been thoroughly 
overhauled and refitted at the Navy-yard, Brooklyn. A trial at 
the docks ef the machinery, built by John Roach and Son, was 
made recently. The Tennessee is 45ft. wide by 335ft. long 
on the water line. By the contract with Messrs, Roach and Son 





the ship must steam 144 knots, which is almost exactly 16) 
statute miles per hour, in a smooth sea, 
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DRILLING MACHINE. 
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WE illustrate above a very neat portable drilling machine, just 
brought out by Mr. James Nelson, Kingshouse Engine Works, 
Sunderland, The great merit about the drill is that the spindle 
is held perfectly steady while at work, as it has a continuous 
hearing. The tool can he secured to a bench by a pin in the slot 
in the foot, the feed is effected very neatly, as shown, by the sume 
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motion which rotates the drill, by putting the small handle into the 
position shown by dotted lines in our drawing. The drill works 
without feed when the subsidiary handle is in the position shown 
hy full lines. The entire arrangement is extremely neat and 
simple, and we have no doubt that the drill will be found a very 
useful and reliable tool. 
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VG, 1 represents a side elevation of a steam pump now being 
made by Messrs. Clayton, Son, and Howlett, Harrow-road, London; 
the steam cylinder is shown in section ; Fig. 2 is a vertical section 
on the line A, and Vig. 3 a vertical section on the line B, in Fig. 1. 

In the cut, Cis the piston which is formed with two heads «a, a con- 
nected together by means of a barrel part b. The heads are made 
to fit the interior of the cylinder, and are provided with packing 
rings. At about the centre of the length of the cylinder an 
annular partition ¢ is fixed, bored and provided with packing to 
suit the barrel 6, and the barrel is turned and fitted to ide within 
the partition steam-tight. A key fixed in the partition and enter- 
ing a groove formed in the barrel / prevents the barrel from rota- 
ting. The cylinder D is formed with a valve chest or chamber E 
which is bored out to receive the slide valve F. The valve consists 
of two parts which are connected together at d so as to form one 
casting. The two sections of the valve are formed with passages 
e, f, which serve to establish communications for the flow of steam 
from the annular spaces g, i, to the end spaces /, j, of the cylinder, 
and with recesses 4, /, which at the proper times establish com- 
munications between the passages m,n, and the exhaust passages 
o. The valve is not required to be quite steam-tight within the 
chamber F, and therefore is not provided with packing rings. Steam 
is admitted to the central space between the two sections of the 
valve through an opening at p, and part of such steam finds its 
way by leakage into the end spaces q, 7. A passage s, formed in 
the cylinder casting, extends ome the space ¢ to a port formed in 
the — c, a8 represented by the dotted lines in Fig. 1. A 
similar passage ¢ extends from the space 7 to a second port formed 
in the partition, but as the passage is formed in the part which is 
represented as being cut away in Fig. 1 it does not appear in the 
figure. Two passages u and v are formed in the barrel 6 in such a 
manner and in such positions as that when the piston c approaches 
the termination of its stroke in either direction one of the last- 
named ges will t the p ge s or t, as the case may 
be, with a passage w which extends into the exhaust passage, the 
effect being that steam will flow from the space 4 or‘7, as the case 
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may be, into the exhaust passage, and the equilibrium of pressure 
upon the ends of the valve being thereby disturbed, the valve will 
be moved in the direction towards the space which has been so 
exhausted, Supposing the parts to be in the positions represented 
in the drawings, high-pressure steam would be flowing through the 
port. into the annular space /, and at the same time the steam, 
which had acted during the immediately previous stroke, would be 
flowing through the port y and passages ¢ and m into the space ¢, 
into which space the steam would expand, and the piston would 
therefore be propelled in the direction indicated by the arrow, the 
exhaust steam flowing from the space j through the passages n and 
linto the exhaust passage 0. The movement of the piston in this 
direction would continue until the passage u in the piston had 
moved into position to connect the two passages s and w, in manner 
seen in Fig. 2, when steam would flow from the space q into the 
exhaust passage 0, and the excess of pressure within the space r 
would force the valve towards the end of the valve chamber 
marked q. The effect of this movement of the valve would be to 
open the port for the admission of high-pressure steam into the 
annular space /, and to establish a thoroughfare for the flow of 
expanding steam from the annular space / through the passages 
x, f, and n into the space j, the passage m being caused to commu- 
nicate with the exhaust passage 0, whereby the reversal of the 
direction of motion of the piston would be effected. A starting 
handle z is provided in order that the valve may be worked by 
hand when the pump is to be set in motion after being at rest. 
The handle is mounted on a rocking shaft, on which is fixed or 
formed a lever which gives motion to the valve when the shaft is 
rocked by means of the handle. It will be seen that this is a com- 
pound engine with only two moving parts. 








THE FRENCH IRoN TRADE. — No sensible improvement can be 
reported in the French iron trade. The t of busi passi 
is restricted, and the works can only maintain a semblance of 
activity, 
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HAYHURST’S MARINE GOVERNOR. 

In the accompanying engraving we illustrate a governor in- 
vented by Mr. W. Hayhurst, of South-street, Ardwick, Man- 
chester, and intended principally for marine engines. Fig. 1 is 
a side elevation of the governor ; Fig. 2 is a partial plan view of 
the same. The main shaft a @ of the governor, which is driven 
from the crank shaft of the engine in any suitable manner, is 
provided with a central-fixed boss or block b b, in which is 
formed a slot in which are pivoted two S-shaped levers ¢ ¢. 
There are also two sliding bosses d d on the shaft—one on each 
side of the central or fixed block—and each of the S-shaped 
levers c c has one end connected by a link e¢ e to one of the slid- 
ing bosses d d, and the other end similarly connected by a link 
Between the central block 6b and the 
sliding bosses d d are placed spiral springs y yg, which have a 
tendency to keep the latter at their furthest distance apart. In 
the central block 6 6 are fixed two rods or arms h h, projecting 
at right angles to the axis of the shaft a a, and having near their 
outer ends two sliding blocks or balls ¢ 7, which, as the arms h h 
revolve rapidly with the shaft aa, have a tendency to be thrown 
outwards from the central block 6 6 by centrifugal force, which 
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tendency is counterbalanced by coiled springs k& & acting in a 
contrary direction. The sliding blocks or balls ¢é upon the rods 
or arms hh are each connected by two diagonal links or rods / /, 
with the two sliding bosses d d on the main axle aa of the 
governor, and hence it will be evident that as the centrifugal 
force due to any increased speed of the engine drives the sliding 
blocks or balls ¢ ¢ on the rods or arms hh outwards, the diagonal 
links 7 2 will tend to draw the sliding bosses d d on the main 
revolving axle a a nearer to the central blocks bb. The sliding 
bosses d d are formed with necks, on which are fitted collars 
m m, and te these latter are connected two diagonal thrust rods 
nn, Which are jointed at their other ends to the cut-off valve 
rod or slide 0 0; consequently as the increase or decrease of the 
centrifugal force acts on the balls ¢ i and sliding bosses d d, a 
corresponding movement is communicated to the cut-off valve 
of the steam engine, and thus the speed of the latter is governed 
and kept uniform. 


ENGINEER StuDENTs.—There having been numerous cases in 
which engineer students at the various dockyards have taken their 
discharge when they have completed some four or five years of their 
term, and then entering private firms after they have received a sound 
professional education at the expense of the country, the Admiralty 
have decided upon adopting indentures at all future entries, similar 
in terms to those used when apprentices are entered. A student at 
Chatham Dockyard has just applied for his discharge, and asked 
that prizes which had been awarded him and drawings which he 
had executed might be sent to him. The Admiralty granted his 
former request, but decided that he should forfeit his prizes and 
the drawings.—The Navy. 


STRIKES AND Economy.—According to the Pittsburg Commercial, 
the recent strikes in the coal mines of Pennsylvania are leading to 
very beneficial results in compelling the saving and utilising of the 
enormous amounts of waste which have always accumulated in 
mining operations of both anthracite and bituminous coals. Already 
the large piles of waste slack and coal dirt which have accumulated 
not only at the mines, but at such manufacturing points as Pitts- 
burg, are being brought into use with great success, and have 
recently come to be regarded of great value, and it seems probable 
that every bushel of the refuse of the mines of Pennsylvania, 
Ohio, and other States will be made marketable. It is being 
already shipped to market, and is found to be almosv as good for 
generating steam as coarse coal, costing but a fraction of the 
amount, and requiring but slight modification of the old grates, 


FOREIGN FortIFICATIONS.—The Bérsenzeitung says that the new 
fortifications at Metz may now be regarded as almost complete. 
The chain of forts which surrounds the town, forming a circle of 
about twenty-five kilometres, is closed, and all the forts are ready, 
except that of Woippy, which is to be finished next year. The 
ef number of forts is eleven, four of which have been newly 
built by the Germans, and are now being ee with guns, 
ammunition, and provisions, The storehouses will, when finished, 
afford sufficient space to hold provisions for about 40,000 men for 
several years; the forts are connected by railways and lines of 
telegraph. The fortifications of Strasburg are not in so advanced 
a state as those of Metz. The works on the left bank of the Rhine 
are all ready for defensive purposes, but those on the right bank 
will not be completed till 1877. These great fortresses, combined 
with Mayence, Coblenz, Germersheim, and Rastadt on the east, 
and Thionville, Breisach, and Saarlouis, on the west and south, 
would in themselves form one of the strongest lines of defence in 
Europe ; but it is also intended shortly to enlarge the fortifications 
of Cologne, so as to oppose a hostile attack from the north or the 
north-west. Energetic steps are being taken to connect all the 
Rhine fortresses with railways ; several important strategic lines, 
such as that from Bruchsal to Germersheim, have already been 
opened for traffic, and others are being constructed. These 
fortresses will then be brought so near to each other that it will be 

ible to concentrate all the forces at their disposal at any point 
inclosed by them within twenty-four hours, 
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In the accompanying engraving we illustrate a neat “ sentinek”’ 
safety valve, the invention of Mr. J. Smith, of St. Mary Axe, 
London. It will be seen that it consists of small safety valve 
held down by a spring in a case, which last is provided with a 
small steam whistle at top. As the valve is locked, it cannot be 





tampered with ; when the valve rises the steam rushes up the 


valve spindle, through the holes near the base, and pisses the 
whistle. The whistle is ]4in. diameter, and the whole height of 
the apparatus above the boiler is 10in. It is well finished, and 
not likely to get out of order. 











MACHINE 


FOR FINISHING THE CAPS OF ROAD WHEELS. 


CONSTRUCTED BY MESSRS. H. HIND AND SON, CENTRAL ENGINEERING TOOL WORKS, NOTTINGHAM. 
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TuIs machine is a special tool, designed to facilitate the finish- 


ing of caps ready to screw on the bosses of portable engine road | a self-conwained counter cone, fast and loose pulleys at the base | 
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fitted with double-power driving gear and a five-speed cone, with 


Wheels, and consists of a standard similar to a drilling machine | of machine, with a bell guide conveniently arranged for the 
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| attendant. From the double gear the motion is brought to a 

vertica] spindle as in ordinary drilling machines. The steel spindle 
| moves through a cast iron socket driven by mitre gear, and re- 
¥| volving in gun-metal bearings. On the bottom of the spindle is 
| forged solid with it a disc, which carries in a vee slide a tool 
holder, capable of adjustment by a screw and handle. The tool 
| holder is of wrought iron, and is made to carry the three tools 
| required to complete the operation—namely, boring, screwing, 
and facing cutters, which are held in a square hole and slot by 
two set screws, so that by the radial adjustment they can be set 
to cut different sizes of caps. The cap is held in a three-jaw 
chuck fitted on a circular table, the jaws being moved by a lever 
fixed to the circular plate, which has three clamp slots in it, and 
suitable projections on the jaws fit in these slots, so that a move- 
ment of the lever and cam plate firmly fixes the cap centrally 
}under the spindle. The first operation is to fix the cap; the 
}second operation is boring, which is accomplished by a single 
tool fixed first in the tool hoider, the cutting speed being con- 
sistent with the proper finish of the work. The down feed is 
worked by a screw connected to the top of the spindle by a steel 
bolt and lock nuts, and is fitted with hardened steel washers to 
receive the pressure of the spindle ; the screw is moved down- 
ward by a spur wheel driven by a pinion on the vertical shaft, 
which is moved by the worm-wheel and worm driven from the 
}main driving spindle by three speed cones. This feed arrange- 
ment is fitted with a reversing motion, consisting of mitre wheels 
and clutch worked by a handle conveniently placed within the 
}reach of the attendant. This reversing gear is used if the first 
} cut down of the boring tool does not take out sufficient metal for 
| the screwing tool. It can cut with an upward feed as well to 
suit the requirements of the operation. When the boring is 
finished the feed motion is thrown out, and in the third opera- 
tion the screwing gear is brought into work. On the top of the 
spindle socket is keyed a pinion gearing into a spur wheel 
running loose on the vertical shaft, and supported by a bracket, 
and held from upward movement by a collar pinned on the 
vertical shaft. A clutch is cast on this wheel, and a correspond- 
ing clutch is fitted on vertical feed shaft, motion being communi- 
cated to it by a lever and connecting rod to a hand lever within 
easy rea h of the attendant. The screwing tool is single pointed 
and formed to suit the pitch, and set outward radially from the 
| boring tool, so that one feed down suffices to complete a proper 
|thread. This gear can be thrown into the clutch at any position 
| of the spindle, and when sufficient thread is cut can be instantly 
disengaged. The fourth ope ration is facing the top edge of the 
cap, and as already the other tools are within the cap, only 
hand adjustment of the spindle is used for the feed in this opera- 
tion, the cutter being close to its work ; when completed, the 
spindle is run up by hand to a set height, the cap is withdrawn 
from the chuck, and the operations repeated on another cap, so 
that the whole of the operatic ns are completed at one fixing or 
the cap. The chuck table is circular, capable of revolving in a 
supporting bracket, and set by screw and die. The bracket is 
also capable of being moved round the circular pillar, and is 
moved up and down by rack and pinion moved by worm and 
worm-wheel, xo that by removing the chuck the machine can be 
used for drilling or boring ordinary work if required, Thi 








uppears to be a very clever and useful tool 


BRUNTON’S PATENT GRINDSTONE DRESSER, 
OF all the tools employed in engineering and similar establish 
ments the grindstone is one of the most important, and at the 
same time the most neglected, being usually allowed to become 
full of grooves and pits, and totally unfit to grind with any 
degree ot accuracy or comfort, before any atte mpt is made to re- 
dress it. The cause of this neglect is the trouble, ann *yance, and 
delay experienced in dressing the stone in the ordinary manner. 
By the use of Brunton’s patent dresser it is claimed that these 
difficulties are avoided. We illustrate this appliance below. It 
is bolted or cl unped on the grindstone trough, and one or two cuts 


Site 





takenfacross the stone whilst it is revolving are just sufficient to 
remove all grooves and other irregularities on the face. The stone 
will then be true and ready for use. The operation occupies 
from ten minutes to half an hour, according to the state and size 
of the stone. The cutter will last for several operations without 
resharpening. By dressing the stone whilst wet, all dust and conse- 
quent annoyance and injury to machinery is entirely prevented. 
The construction of the tool is so simple, and will be so easily 
understood, that no description is required, It is made by 
Messrs. E. P. Bastin and Co., Alliance Engineering Works, West 
Drayton. 


ENGINEERING Society, K1na’s CoLLEGE, Lonpon.—At a general 
meeting of this society, held on May 28th, a paper was read by Mr. 
A. Scott. After some remarks on the methods in which water acts 
on water power engines, the author briefly alluded to some of the 
oldest forms of turbines, and then described the various forms of 
turbines used, under the three classes of outward flow, parallel flow, 
and inward flew turbines. He then gave some methods for drawing 
the vanes, and concluded by stating the advantages of turbines 
over ordinary water wheels, 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our corre- 
spondents. ) 





THE PATENTS FOR INVENTIONS BILL, 1875. 


Sir,—The bill introduced by the Lord Chancellor to amend the 
patent laws having been considered by the London patent agents at 
several general meetings, to which all of them were summoned—and 
at which Mr. H. Gardner, of Messrs. Robertson, Brooman, and Co., 
presided,—they have passed resolutions suggesting the following 
amendments, which from the practical experience acquired in the 
exercise of their professional duties, they consider are essential for 
the better protection of inventors’ rights and the advantageous 
working of the patent laws : 

1. That, to insure efficiency, it is desirable that one or more 
paid commissioners should be appointed, to be selected for their 
technical, scientific, and legal knowledge, before whom all matters 
and cases in reference to patents should be heard and decided sub 
ject to an appeal to the Lord Chancellor. 

2. That all patent agents be registered under such regulations as 
the commissioners shall make, and such be allowed to practise in all 
matters before such commissioner or commissioners. 

3. That the number of examiners and assistant examiners is 
inadequate, and that neither the referees for patents nor the duties 
proposed to be performed by them are necessary or desirable. 

4. That the application may be made by the applicant lodging a 

provisional specification as provided by the Act of 1852, which has 
been found to work well and should be retained. That the final 
specification should be filed within six months from the date of 
application. The proposed examination being made after the filing 
of the complete or final specification. 
5. That notice of filing the complete or final specification be 
published, and that any person having an interest in opposing the 
grant may lodge notice of opposition with particulars of his objec- 
tions within a prescribed time, the objections —if anv —with particu- 
lars thereof being referred to the commissioner or commissioners 
with the report of the examiners. That the filing of the complete 
or final specification be equivalent to notice to proceed ; and that 
formal notice to proceed, if necessary for any reasons, be given at 
the same time; that the patent shall be sealed within three months 
from the date of filing the final specification. That the provisional 
protection shall be for nine months. 

7. That giving power to the examiner to decide as to the utility, 
value, great importance, or frivolous character of an invention is 
not desirable. That the examiners shall report not only whether 
the specification is primd facie sufficient, but also whether it 
accords with the title and with the provisional specification. 

8. That it is not desirable in any case to limit the duration of a 
patent to seven years, but that on the contrary the duration of 
every patent should be for twenty-one years, 

%. That the examiner shall lay his report with application, 
specifications, and relative documents before the commissioner or 
commissioners, who shall consider the same, and shall hear the 
applicant, and any opponent, and then make public the application 
and specifications only. ; 

10, That all patents granted ought to remain in force irrespective 
of foreign patents. That a patent shall not be granted on the 
application of a foreign inventor; unless the applicant declares 
himself to be the first and true inventor, or his authorised repre 
sentative, and no patent shall be granted in respect of a commu 
nication from abroad except from the true and first inventor. 

1, That there should be no power to revoke a patent for the non- 
user thereof. 

12. That it is desirable to restrict the obligation to license to 
eases where the improvements are applicable to existing pro- 
cesses, 

15. That, in default of agreement, the terms between an inventor 
and the Crown should be settled, not by the Treasury, as proposed, 
by the same authority as shall fix the terms for a compulsory 

icense. 

14. That it is not desirable to require the deposit of models in 
finy case, 

15, That the rules, when made, should be sanctioned by Parlia- 
ment before coming into operation, 

16, That it is desirable thatall stamp duties required to be paid 
hy inventors be very materially reduced, and that the entire stamp 
duties for the grant of letters patent should not exceed £10. That 
a clause should be introduced providing for certain days of grace 
for payment of stamp duties being allowed on payment of a mode- 
rate penalty. ©. GRAHAM CARTTAR, 

Secretary to the London Patent Agents Committee, 

14, Clements Inn, Strand, W.C., 

May 27th. 


THE PHILADELPHIA EXHIBITION, 


Srr, —Your article on the inadvisability of English manufacturers 
exhibiting their machinery at the centennial exhibition has 
attracted much attention, and been largely quoted here. That its 
premises and deductions are correct, so far as they affect the trade 
between England and the United States, there can be no possible 
doubt, but will there not be drawn to Philadelphia, in 1876, 
purchasers from all parts of the globe; and, after all, can it be 
advisable to leave the United States master of the situation ? 
There can scarcely be a dispute as to the competency of English 
engines and machinery being able to cope with American, both as 
to their efficacy, durability, and price, and is it not as well that 
this fact should be kept constantly before the world ? 

Your remarks as to the venality of American officials is in view 
of some of the tests of engines, &c., made at the late American 
Institute fair, peculiarly well-timed. For instance, there was 
tested at that exhibition a steam pump, which the judges’ report 
states actually delivered % in one case and 99 per cent. in the other 
case of its actual piston displacement; why, Sir, the lift and fall of 
the valves alone render such a performance impossible, and if Mr. 
Rose did not represent that pump at the trial test he would be 
doing the mechanical community and foreigners who intend to 
exhibit at the Philadelphia centennial a service by overhauling the 
data of the trial, and disclosing the modus operandi by which such 
a paradox is attempted to be foisted upon us, thus causing the 
judges of competition trials to be more careful in future. One of 
the names appended to the report is that of Mr. Theron Skeel, 
whom no one here would accuse of venality ; but there is upon the 
face of the report something wrong somewhere, and let us hope 
that Mr. Rose may be heard from upon the matter, 

Mr. Hawkins has had some of the errors of his rotary engine test 
report eliminated and rectified, and though it is at a somewhat 
late and ineffectuakday, let us hope that the same process may if 
necessary be applied to the pump test record; the effect can be 
nothing but beneficial, and is absolutely necessary to the safety in 
the future of absent foreign exhibitors, 


New York, May 20th, J. ROBERTSON. 





GREASE IN FEED-WATER, 

Srr,—In reply to “‘ Amateur,” in your issue of May 21st, I may 
say, firstly, I have no pecuniary interest in any kind of feed-water 
heater, I will not attempt to follow “‘ Amateur” through the 
whole of his elaborate epistle, as a ‘‘ Would-be Boiler Doctor,” in 
your issue of the same date, proves the theory of ‘“‘ Amateur” on 
the overheating of plates to be wrong. ‘‘ Amateur” says,‘ When 
the water was heavily charged with carbonate of lime, I know that 
blowing had no effect in taking it out of the boilers to which I 
refer, owing to the fact that it forms into a sticky mass on the 
hottest part of the plates, and neither circulation nor blowing can 
remove it, until the boilers are burned, or, until regularly examined 
and cleaned.” Deposits and grease have an affinity for each other, 
but the relationship is quite the reverse to that state’ by “ Ama- 











teur.” I have never found in my experience grease forming in a 


sticky mass, and adhering to the plates on the hottest part of the | 


boiler. Grease and deposits have an affinity for each other, and 
when the water is in active circulation, they amalgamate, and are 
thrown off, fixing themselves on those parts of the boiler where the 
water is most sluggish, and the least affected by heat, sometimes 
in the form of sponge, or honeycomb, sometimes in the form of 
pebbles. These being porous, it will be generally admitted are 
quite incapable of retarding the heat so as to cause burning, 
bulging, or rupture of plates. ‘‘A‘Would-be Boiler Doctor” says 
‘*his crowns have come down frequently, although the plates were 
quite clean, yet he is told it is caused by mixing the feed-water 
with the exhaust steam.” Again, “‘ Amateur” says, “‘I have 
visited few districts, if any, where boilers have not been caused to 
leak or otherwise damaged by following out the theory your corre- 
spondent apparently would have us believe is not a bad one.” 
Mine is not a theory, but observations based on a lengthened and 
varied experience ; and in proof that it is not a bad one, notwith- 
standing ‘‘ Amateur’s ” wholesale condemnation, I may say I can 
furnish proofs from large manufactories where this kind of heater 
is in use, and has been for a considerable Jength of time, without any 
complaint of leakage, damage, or disturbance to the boilers. 
Besides, the hundreds of them that are at work and the growing 
demand for these kind of heaters is in itself a sufficient proof that 
the system I defend is not a bad one. ‘‘ Amateur” has betrayed a 
weak point by admitting that burning: may be avoided by the 
boilers being regularly examined and cleaned. I would like to 
know what sane person would neglect to regularly examine and 
clean his boilers, and if paying proper attention to this precaution 
can prevent burning and leakage, I cannot understand why 
feeding with water heated by mixture with steam should meet with 
so much objection, because here is a remedy, and one of 
**Amateur’s” own showing. He qualifies the last lines of his 
denunciation by saying, “and until regularly examined or cleaned.” 
His reference to blowing off the boilers to fee » down deposit and 
scum is chimerical, to say the least, as applied to feeding with 
water heated by the exhaust steam. If the water is highly charged 
with carbonates, is not blowing off a necessity. When feeding with 
water not heated, and when the boilers are being resupplied, is it 
not more economical to have water heated to 212 deg. than water 
at 60 deg. or 70 deg.? There cannot be any given rule for blowing off 
boilers, as this must and will be determined by circumstances alone. 
I must apologise for inadvertently using the words ‘‘ pure water” 
in my last. The sentence ought to have been “‘ feed-water heated 
by the exhaust is to a great extent purified and freed from deposits 
and grease before reaching the boiler, which, with a properly con- 
structed heater, certainly is the case.” 

The feed-water being raised and maintained at a temperature of 
212 deg. floats the grease, and precipitates deposit. Whatever 
quantity of grease and deposit is left behind in the heater, be it 
more or less, must inevitably leave the water more pure before 
reaching the boiler, and thus diminish the necessity for blowing off. 
I know direct steam heaters where a blow-off cock is fixed on the 
heater, and scum and deposit blown from it at fixed intervals. 
And at other places, to my own certain knowledge, it becomes quite 
as much a necessity to clean the heater as it does to clean the 
boiler. A Borer MINDER, 

Birkenhead, May 29th. 





Sir,—I quite agree with ‘‘A Would-be Boiler Doctor” that 
the mischief is generally done in the night when the water gets 
low. But his statement, that sediment must be held in suspension 
when the water is boiling, is contrary to many years of my 
experience, and in many instances I have found that when fires are 
banked up the sediment settling on the top of tube remains there, 
and the firing up next morning, prior to engine starting, causes the 
sediment to adhere to the top of tube, and so increases the tempera- 


ture, facilitating the collapse. Banking up the fires should, in my | 


opinion, always be preceded by the fire and steam being brought 
very low. ALFRED MARSHALL. 
Heneage-street, E., June Ist. 





Sir,—In your last issue the ‘‘ Would-be Boiler Doctor” has 
what appears to mea peculiar mode of asking and answering his 
own questions, I would therefore beg to briefly refer to his letter, 
and hope I may either be more enlightened on his object, or other- 
wise get some information of value on the cause of the crown plate 
giving out in three days after its renewal. 

I freely concur that with no water on the crown plate, and even 
with a slow fire, theré is a great risk of overheating the crown 
plate, and this part of his letter can be confirmed by almost every 
stoker, who as a rule pumps up the water in his boilers at night toa 
higher level so as to avoid it. In our modern days of improve- 
ments I think that low water at night is causing a very small per- 
centage of the trouble as now experienced in the working of many 
steam boilers. Dampers are used to regulate the draught, and in 
most cases the fires are banked and valves closed, so that neither 
steam nor water can leave the boilers except through sheer neglect 
of management, 

In proof of which, I may add that I lately stopped four months 
in Sunderland and its vicinity, from where ‘ Boiler Doctor ” 
writes, and although his trouble may not arise from grease or 
deposits, I have ample proof that the same cause occasioned 
trouble in other cases, and that too even in Sunderland, where I 
conversed with the principal of a firm who was then actually 
feeding his boiler with cold water owing to its being injured from 
the use of a heater in which the exhaust steam and feed-water was 
mixed, I now refer to other remarks in his letter, and also admit 
that there are certain kinds of deposit when worked under certain 
conditions, that are to a great extent held in suspension by the 
ebullition of the water } rel working hours. But he does not 
inform your readers where this deposit remains when ebullition 
ceases at night. I may therefore state that it will be found on the 
crown, or the plates at the bottom of the boiler; and in my 
opinion it is the principal cause of burning many crowns in a way 
that I consider leaves little cause for hunting for a mystery on this 
subject. To me it is quite apparent that the deposits lie in a 
quiescent state on the crown ~ and keep the water from it at 
night to an extent that in many cases causes over-heating. This 
will be more evident by bearing in mind that a scale or deposit of 
only ; thick is relatively such a bad conductor of heat that it 
requires a consumption of 15 per cent. more fuel to generate 
steam through plates so covered. I further agree with ‘‘ Boiler 
Doctor” that plates may appear clean after a boiler is overheated, 
and I may further add that in many cases I would be surprised to 
find the plate otherwise than clean, owing to the expansion and 
contraction which must take place and follow the results of over- 
heating. But I considera on plate no criterion or a reliable 
source to judge from under such circumstances. I am fully con- 
vinced from experience that if such deposit is mixed with even 
small quantities of grease, it goes far in increasing the danger, and 
if the ieod-ahie is heavily impregnated with such deposits, their 
mucilaginous or soapy nature causes them to adhere to the plates at 
night with such tenacity that neither ebullition nor circulation can 
remove them until the plate has become so hot as to burn and 
throw them off by expansion. This occurs mostly in the morning, 
when starting fires on boilers that have stood out of use over night. 
I am therefore not surprised to notice his statement of a crown 
plate coming down in three days after its renewal. Though I 
confess I would be surprised, provided the water was free from 
deposits, and reliable tests made to prove that the boiler in 
question had been made sufficiently strong to stand the required 
working pressure, and water kept at proper level. 


AMATEUR. 
May 24th. 





FOOT-POUNDS AND INCH-POUNDS. 
S1r,—As the following questions do not appear to have been 
treated either theoretically or experimentally, I beg to make 


a 











| them public Gun your scientific journal, and to invite the 


comments of your able correspondents, 

Suppose a steam pressure of 121b. act on a piston of one square 
inch and 1ft. long. It is called 12 foot-pounds, and is assumed to 
exert a power and to overcome a resistance of 12 lb. through lift., 
excluding for this purpose cut off for expansion, friction, and loss. 
But such results are, it seems to me, opposed to the law of 
thermodynamics, which teaches us that the power exerted is pro- 
portional to the weight of steam or water and units of heat in them. 
Suppose then only lin. of steam be used of 12 1b. pressure, only 
one-twelfth of the power will be pee for lin. can only 
weigh one-twelfth and hold one-twelfth of the units of heat of 
12in. Therefore it will raise only 1 Ib. through lin. instead of 
12 Ib. Let then a string pass over a vertical pulley and 
one end be tied to the piston rod of 1ft. long and the other 
end to 12 lb. made up of one pounds. Pound after pound 
must be taken off the string, until only one remain, when 
the 12 lb. steam pressure on the piston will raise the one pound 
through lin. What lin. of steam will do, every succeeding inch 
will do, raise the one pound inch after inch to the end of the stroke, 
when the power expended and work done will be 12 Ib., but inch- 
pounds not foot-pounds; equal, therefore, the pound the foot high, 
or the foot-pound, 

Take now a jet of water of 1ft., and one square inch area in 
verification. this will weigh 434 lb. Let the velocity V = 50ft. a 


second. Then the power exerted dynamically will be % "434 Ib. 
7 


= oe x ‘434 == 16°83 lb. But now expend only lin. of water 
_ 434 50 
3B 64°4 
ng Ib. 


= ‘03616 lb., and the dynamic power will be only x 


03616 = 1'4 lb. exerted through lin. which is equal to - 


Next, take an iron rod 12jn. long, weighing 121b. Here is a real 
weight of 121lb. to begin with, and this falling 1ft. is a veritable 
power of 12 foot-pounds. But cut off lin., as we did, from the 
12in. of steam, and it will weigh only one-twelfth, and so, falling 
through 12in., do only one-twelfth of the work—1 lb. through lft., 
like the lin. of steam shown before. 

But this theory does not apply to heated water, because an actual 
weight of 772Ib. is required to fall, inch after inch, through Ift. 
in order to impart one unit of heat to one unit of water, which is 


Llb. This is a column of water 12in. high, and a = 2°3 square 


inches area, Consequently, every inch of water of this area holds 
a sufficient quantity of heat—which must not be confounded with 
mere temperature—to raise 7721b. lin. Here, then, the power 
expended and work done is 772 foot-pounds ; whereas in the steam 
the power expended and work done was 121b, simply, not 12 foot- 
pounds; and in the water jet, 16°831b. simply, not foot-pounds. 
Twelve foot pounds is correct enough if we mean this—that 1ft. of 
steam, of 121b. pressure per square inch, contains a mechanical 
power of 121b.; but I contend that lin. of such steam does not 
contain a sufficient quantity of heat to raise 12 1b. lin. 

This theory seems to be borne out by some careful steam experi- 
ments, though I did not see them. They were made last week by 
an able experimenter—no slight praise, for few know how to ex- 
periment properly. I do not think that 11]b. out of the 12 1b. 
steam pressure disappeared in leakage. friction, or somewhere else, 
because the closest scrutiny cannot detect any loss at all. The 
machine was so arranged that only lin, of steam could be used at 
a time, and act only through lin.; yet each inch of 12]b. pressure 
raised only 11b. through each inch, It did not, in reality, raise so 
much, because part of it was expended in axle friction, condensa- 
tidn, and bending the string round the drum, and there was some 
falling off in pressure due to leakage. But I never rely on experi- 
ment unless it can be explained by some theory, and never on 
theory unless it is verified by true experiments. I beg, therefore, 
to submit the above for consideration, and hope to see the theory 
and experiments discussed in your pages. 

London, May 24th. A SEEKER AFTER TRUTH. 





SINGLE CYLINDER MARINE ENGINES, 

Str,— Your American readers have followed with keen interest 
the battle being waged in England, and notably in THE ENGINEER, 
upon the recata questio of compound versus single-cylinder marine 
engines. As spectators of the fray from afar, we have been quietly 
comparing the varying and somewhat indecisive conclusions of the 
English combatants with certain observations and results which we 
have been arriving at independently here. Will it be agreeable to 
you and your readers if I venture to send you a few notes upon 
the practice now in favour on this side of the Atlantic? 

In America as in England it seems to be accepted on all sides 
that the use of steam of considerable initial pressure and the ex- 
pansion of the same to a greater or less degree, by suitable 
mechanical appliances, constitutes the main improvement and 
superiority of the modern over the marine engine of past days. 
But here the concurrence abruptly ends, for, whilst the English 
engineers seem almost unanimously to have adopted the compound 
as the most efficient and economical type of engine, those in 
America have mainly experimented upon and generally adopted 
the opposite type, viz., the single cylinder, long stroke, high- 
pressure and short cut-off condensing engine, using steam of from 
six to fifteen expansions, depending upon the initial pressure. 
The rule here as to expansion os to so proportion the cylinder 
and adjust the cut-off that, allowing for condensation due to work 
done, the terminal pressure shall have fallen to about 51b. or 6 lb. 
absolute, or, in other words, to the point where friction and back 
pressure will about balance the piston pressure. Whilst your 
engineers are discussing the practicability of constructing and 
using screw engines of such long strokes as 5ft., 6ft., and 7ft., we 
have been actually putting them in our steamships with what, I 
think, you will regard as excellent results, 

As a practical confirmation of the views expressed in THE 
ENGINEER of the 2nd of April, permit me to say that the engines 
of the Mediator and Vindicator, two steamships of the Lorillard 
line, are almost exactly what you then recommended to British 
builders, except, perhaps, as to the degree of expansion advo- 
cated. These vessels have each a single cylinder 34in. in 
diameter and 5ft. stroke, the cylinder being low down between the 
frames, the continuation upwards of the frame serving as guides 
for the crosshead, with two connecting rods depending outside, 
and connected to the shaft below the cylinder, and having also 
an 8-ton fly-wheel on the shaft. These engines occupy very little 
space fore and aft, and with a pressure of 701b., cutting off at 
froma din, to 5in. of the stroke, propel full-bodied freight vessels— 
dimensions of hull: length, 222ft.; beam, 37ft.; and depth, 20ft. 
—at an average speed of ten knots an hour ona consumption of 
only eight to ten tons of anthracite coal in twenty-four hours. 

The oldest and most successful of the coasting steamship lines 
belonging to this port is known as the Cromwell line. Its vessels 
ply between New York and New Orleans over a proverbially 

oisterous and trying route, viz., from Sandy Hook past Hatteras 
and the Florida Capes, and across the Gulf of Mexico. As these 
vessels embody even more fully than those above mentioned 
the American theory and practice, I have obtained from Mr. Baird, 
who has been the superintending engineer of the line for many 
years, the following data in regard to the construction and per- 
formances of three of their ‘‘ crack” vessels—the New Orleans, the 
Knickerbocker, and the Hudson. The Hudson is the latest and 
swiftest, having made the trip of 1800 knots, the distance from 
city to city, in the short space of five days and ten hours, averaging 
over thirteen knots per hour on a consumption of only nineteen 
tons of anthracite coal per diem—equal to about seventeen of 
soft coal, and this for a vessel of a gross displacement of 
yh fom, having a length of 294ft., a beam of 34ft., and a depth 
i) . 
Would the Cromwell line improve upon, this result by substi. 








— 











°[_-: 





= 











JUNE 4, 1875. 


THE ENGIN EER. 


385 








tuting any compound engine known to the most approved English 
practice? ; es ; 
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-power developed 


Name (iron vessels). 


Indicated horse 


These engines are of the vertical, inverted, direct-acting type, 
with cylinder steam-jacketed, felted, and lagged. They have no 
fly-wheels. The cranks are double-ended, one side balancing the 
other and the working parts, The steam is cut off a little sooner 
above than below the piston, and the engine works uniformly, 
easily, and without jar. The hulls and machinery were designed 
by Mr. John Baird, and built by Messrs. Pusey, Jones, and Co., of 
Wilmington, Delaware. They were designed especially for a 
freight business, but have good accommodation for fifty first-class 
vassengers and fifty steerage m cabins on the main deck. - Mr. 
jaird stated to me that these ships had run continuously since 
they went on the line, without the loss of a single ship, and that 
the repairs had been almost nothing. They are seldom stopped on 
the entire trip, and are promptly handled by one man at the 
starting bar, and they are well known as excellent sea boats, 
making headway in bad weather better than any vessels in our 
coasting trade. 

Next to the Cromwell the Alexandre steamship line from New 
York to Havana and Vera Cruz is one of our best and most 
prosperous. Their fine ships are engined after the same type, with 
equally satisfactory results, one of them having, I believe, an 
inverted direct-acting engine with 7ft. stroke ! 

I should add, before closing, that the Pacific Mail Company have 
placed compounds in several of their latest steamers, so also have 
the American line from Philadelphia to Liverpool, but I doubt 
whether they will do so in their future ships, in face of the 
manifest economy in first cost in repairs, in fore and aft space 
taken up, and economy of fuel, shown by what I may be permitted 
to call, in some sense, the American screw engine, viz., the high- 
pressure, high expansion, long stroke, quick working, inverted, 
ilirect-acting, single-cylinder condensing engitie. 

14, Wall-street, New York, J. BUCHANAN HENRY. 

10th May, 1875. 


TOOLS. 
By Dr. Anperson, C.E., F.R.S.E., late Superintendent of 
Machinery to the War Department. 
(Concluded from page 362.) 

Tools in their first or elementary stage comprise nearly the whole 
of the tools of past history up to little more than a century ago, 
and their great distinguishing characteristic is this, that the idea 
which man wishes to embody in a material form does not remain 
in, or form a part of, the tools. For example, a man conceives the 
idea that iron shoes to his horse would be an advantage. Here the 
shoe is the idea to be embodied. After long study, he conceives 
the way by which the shoe can be made, that by using a hammer, 
on an anvil, a pair of tongs, and a few other of the then existing 
tools, the piece of iron may be fashioned into a horseshoe ; the 
same with regard to a screw, nail, or any other thing. The chief 
point to observe is that the embodied idea does not remain in the 
tools, because at the making of every successive shoe or screw the 
man has again to use his inellect, his skill, and craft ; none of his 
mental faculty that conceived the idea of the shoe remains in the 
hammer. From a number of causes which were in operation during 
the previous four hundred years, chiefly occurring in Italy, France, 
Germany, and England, there begins the gradual dawning of anew 
era in tools; an entirely new race grow out of the old race, with 
this wonderful peculiarity and difference, that the idea or mental 
conception is not merely embodied in the material form, but in 
addition, the man’s own mental faculties are transmitted to and 
remain an integral part of the tool. By this change man relieves 
himself from the drudgery of having again and again to repeat 
himself. He is not only relieved from the physical toil of using 
the hammer or the distaff, or other tools, but he saves his mental 
labour as well. Thus the intellectual thinking of the brain becomes 
a part of the automatic machine. This second stage of tools em- 
braces the aoe portion of modern devices for the treatment of 
materials, including the mechanism of textile manufactures, and 
generally, but not necessarily, they derive their force through 
motors which are independent of man for their effect. It is useless 
to quote examples in Manchester because they are the leading and 
distinguishing features of the district for spinning, weaving, the 
working of metals and woods, the Walter press, and many others 
whose name is legion. Paley, in his book on natural theology, 
uses the argument of the watch as an evidence of design, and 
reaches a climax by supposing the watch to contain within itself 
the power of prosecing other watches. Had Paley lived in our 
time, he could have been furnished with scores of illustrations 
where tools repeat themselves and transmit all their good or bad 
qualities, There is zm a third stage of a still higher order of 
capacity in tools. e tools of the second order may be said to 
work by a sort of blind routine ; they have only a single idea im- 








a mg to them, which they reiterate, but have not the faculty of 
ing able to think afresh for themselves. If any difficulty arises 
in the course of their working, they are at a loss what to do, and 
not unfrequently break their hearts over the dilemma. There are 
modern tools which not only have ideas embodied in them like the 
tools of the second order, but in addition they have what we may 
almost call a reasoning faculty ; they have the capacity of putting 
several ideas together, then summing up the existing conditions, 
and arriving at a practical decision in a fraction of a second, a 


mental process which would otcupy a learned philosopher for hours, | 


even if furnished with all the facts of the case. Then there are 
other tools which are provided with a nervous system, which 
pervades their mechanism, whereby if any disorder of their normal 
condition occurs they instantly communicate the fact to a sort of 
brain and stop of their own accord. Other tools perform the most 
difficult mathematical zalculations, and are pron! a of printing the 
result, so that no error may occur in the copying. One of the most 
striking illustrations of this reasoning faculty in tools is a recent 
application of the pendulum, and is all the more interesting on the 
present occasion because it enables us to watch the progress of an 
idea from the string and stone of our pre-historic man. We are 
all more or less familiar with the pendulum, which is rather a 
natural fact than an invention. The pre-historic man in tying the 
string to the stone did not embody the idea of a pendulum ; he 
had the pendulum in his hand every day, but he had not the 
capacity to observe its wonderful properties ; just as it is with our- 
selves now in regard to other things which are before our eyes wait- 
ing for some one to observe them with more insight. The pendulum 
is the best indicator of the progress of time which man has yet 
discovered. A cord of given length will keep the same time, 
whether moving in a long or a short arc, within certain limits, yet 
the world went on for many thousand years before it detected this 
remarkable property. The great Galileo, while still a young man, 
was the first to observe the fact from the swinging of a suspended 
lamp in the metropolitan church in Pisa, and which he afterwards 
confirmed by experiment. From that time until now the pendulum 
has been the chief feature of an ordinary clock. In the clock, 
however, the pendulum has no real work to do, it swings in its 
own way and keeps its own time, and is independent of man for 
its good behaviour. It would go on swinging for ever, except for 
the frictional and other resistances that it meets with; the 
mechanism of the clock merely marks the time kept by the 
pendulum, while the force required to keep matters going is the 
earth’s attraction, due to the gravity of a weight. In the course of 
time, James Watt, in seeking for a regulator to his steam engine, 
pounced on the pendulum, but he was not able to apply it in all 
its innate simplicity. At length his deductive mind conceived the 
idea of a double pendulum, united at the top, and made to revolve 
instead of to swing, so that centrifugal force would step in, and he 
would thus secure all the pendulum advantages by the modifica- 
tion. In the clock the pee has merely to swing, but Watt 
gave it a new office, perhaps not quite so dignified as the former, 
for it had now to act as a porter, to open and close a door for the 
admission of steam, as the engine went too fast or too slow. An 
idea once fairly got hold of in the practical world is seldom lost to 
mankind. A quarter of a century passes by, when a step of pro- 
motion opens up to the pendulum. It was made a monitor toa 
water-wheel, and after passing through the fertile minds of Kennie, 
Fairbairn, Hughes, and Wren, Watt's governor assumed an 
entirely new character. It was now relieved from the task of open- 
ing and closing the ponderous door which admits the water to the 
wheel: it had to act as an adviser only. It had a small room or 
office set apart for its own use, where it could watch and think, 
without disturbance. Two orderlies, in the form of bevel wheels, 


were stationed alongside, whose duty it was to transmit the | 


messages of the pendulum to the water-wheel, telling the wheel 
how to correct its own error when going either too fast or to slow. 
Half a century rolls on, when a much higher duty opens up before 
the pendulum in connection with the regulation of certain steam 
engines that are now extensively made in Lancashire. This new 
regulator not only does all that was done in the earlier engines, but 
in addition it takes into consideration the exact amount of work 
which is being done at each moment ; it takes note of the pressure 
of steam, of the value of the vacuum in the condenser, then, by 
a recondite reasoning process, it is able to determine the exact point 
when it dare venture to cut off the supply of steam, so that the 
utmost effect may be obtained by expansion, and along with that 
the utmost economy of fuel. We thus see the material embodi- 
ment of ideas to perform a reasoning process, which neither the 
man who first conceived the idea, nor any number of men assisting 
him, could perform in the same space of* time. 

It is an interesting question to consider how the district of Man- 
chester became so celebrated for its tools and machinery. Doubt- 
less there were many causes of a material nature which contributed 
to the result, but the true cause of Lancashire superiority lies 
much deeper. As a youth in Manchester, fresh from Scotland, 
now thirty-six years ago, I was then strongly impressed with a 
certain marked mental peculiarity, and after spending the interval 
in a public department, where there was ample opportunity of 
studying all phases of the working mind of this country, it appears 
to me that the secret of Lancashire greatness in her own tool 
speciality is due to the deeply inductive turn of mind which there 
prevails, and that the inductive habit of mind is the central pivot, 
around which all the other causes that have combined to make 
Lancashire what it is dorevolve. No doubt some of the peculiarities 
are partly traceable to the line of the Teutonic branch through 
which they came, their early and inordinate liking for useful work, 
in combination with a natural inventive faculty, which has now 
continued for centuries, and grown deep into the nature of the 
population. Few have had more opportunity of observing the 
character of workmen than myself, and long since I came to the 
conclusion that the best practical workmen on the earth’s surface 
are the men of Lancashire. They and their fathers, for more than 
four generations, have been under a course of training for this pre- 
eminence. They are not only hard workers, but they have in- 
grained into their natures an aptitude for the performance of every 
sort of work requiring skill or precision, In respect thereto they 
are at least one generation ahead of any other set of people in this 
or any other country. This practical superiority is a consequence 
of the early introduction of the cotton manufacture among the 
people of Lancashire—a race who like work for the sake of work- 
ing—and to the precision required in the making of cotton 
machinery. The refined workmanship in the construction of the 
steam engine, carried on for nearly a hundred years, has brought 
them up to their present excellence. The little boys seem to have 
an inborn fitness for learning the work which their fathers and 
grandfathers have been engaged upon for successive generations. 

The turn of mind of the genuine Lancashire workman is de- 
cidedly practical, and is rarely metaphysical like the Scotch or 
German. He seldom thinks deductively. His turn of mind leads 
him from facts to the advanced idea of an improvement, or up to 
the principle on which the idea is founded. The mind of Watt, 
for example, was the opposite; he thought out by a deductive 
mental process, from speculative principles down to the material 
idea embodied. This habit of mind, notwithstanding all his mar- 
vellous inventive power, would never have made him distinguished 
in tools, nor would it have enabled him to achieve the stupendous 
results that came through the inductive minds of Arkwright, 
Hargreaves, Crompton and their successors. Watt arrived at the 
separate condenser by the reverse process that Arkwright arrived at 
his great invention. Both are typical of their respective modes of 
thought, deductive and inductive, from principles down to facts, 
and from facts up to principles. Watt's mind was full of Black's 
speculations on latent heat and the radical defects of the Newcomen 
engine, which he thought out deductively in various directions 
before the glimpse of a separate condenser came upon him, like an 
inspiration ; even then it was vague and abstract, but by continuous 
thinking it took a concrete form that would afford the practical 
condenser. Even now the Scotch mind is deductive, and Scotch 
deduction has to be brayed for years in the English deductive 
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mortar before it becomes great in the class of tools that depend on 
induction for their contrivance. At the same time Scotch deduc- 
tion has paid back to land, with compound interest, all that she 
has received ; many of her sons have become your honoured 
citizens; and, as engineers, their names are household words 
wherever the English language is spoken. Even Adam Smith alone, 
by his deductions on the wealth of nations, has done enough for 
the trade of Lancashire to entitle him to a niche in the Manchester 
gallery of fame to the latest posterity. 

By the foregoing happ: bination of circumst which 
acted and reacted on the cashire mind for a number of succes- 
sive generations, Manchester became the cradle of machine tools, 
and the nursery-ground to grow the men who became the instru- 
ments for their development. From the distinguished position 
at tool-making centre, it will 
naturally be expected that everything displayed at your Exhibition 
will be the very best of its kind in order to maintain your reputa- 





| tion before the world. The first exhibition of the same nature of 


which we have any definite account, took place between two and 


| three thousand years ago. The class of articles there exhibited 
| consisted of “‘ white, green, and blue hangings, fastened with cords 





of fine linen and purple, to silver rings and pillars of marble ; gold 
and silver bedsteads, with pavements of red, blue, whive and black 
marble.” We read that it was kept open for six months, and at the 
conclusion a grand banquet was given which lasted for seven days ; 
to this feast were invited all the princes and nobles, as well as the 
people from one’hundred and twenty-seven provinces. The wing 
was supplied from the Royal Palace, and all drank out of vessels 
of gold, each goblet being of a different pattern. The official 
report is contained in the first chapter of the Book of Esther. 
Although modern Exhibitions may not contain such profusion of 
wealth and magnificence, nor commend themselves to the minds of 
the wsthetical by having each article of a different pattern, and, 
therefore only at the command of the very wealthy ; still they con- 
tain that which is immensely better, the tools whereby the neces- 
saries and even the luxuries of life are put within the reach of the 
people generally, who, equally with the rich, can enjoy the 
comforts and elegances of civilised life. Such things in the 
working man’s home tend to refine the character, to increase 
self-respect, and to make little earth appear a happier world to 
live in. Besides, your tools and machinery are not only well- 
springs of civilisation, but still more especially they mitigate the 
toil of countless millions of the human family. Considered in all 
their bearings, tools are a mystery ; they help to dilute the poison 
in the sting of the primeval curse, and in some measure restore to 
man a small portion of his original birthright. 

In conclusion, her Majesty's Government having acoepted the 
invitation of the President of the United States of America, to 
take part in the International Exhibition to be held at Philadelphia 
in 1876, in connection therewith they have charged me with the 
formation of a suitable representation of our general machinery in 
the British section. A number of concurring circumstances render 
it very desirable that we as a nation should strenuously do our best 
in supporting the Government on this particular occasion. No 
doubt the world is becoming tired of the expense of such gather- 
ings, but this is not the time for us to withhold the sacrifice, In my 
opinion it is our duty to make such a representation of our 
machinery as will be commensurate with our reputation; to be 
thoroughly national both as regards extent and quality, an object 
which can only be accomplished by the hearty and patriotic co- 
operation of the leading firms. Having had the honour of being a 
juror at the International Exhibition at Vienna in 1873, the fact 
was deeply impressed upon my mind that we cannot afford to hang 
back at these ceo as competitions, for even when we have put 
forth all our best skill and energy, it will be just as much as we 
can do to hold our own. By holding back we shall lose our vitality 
and cease to occupy our present position as engineers before the 
world ; and, notwithstanding the trouble and expense, our national 
prosperity will be advanced by a liberal policy. The argument that 
we shall have our best designs copied cuts both ways. The 
Americans do not come short in the faculty of invention, and we 
are just as likely to take lessons from them as they are to copy 
from us. Having spent several months in America for the purpose 
of examining their machinery in 1854, when our small arm factory 
at Enfield was being organised, I was unable to resist the conclu- 
sion that as a people they have an extraordinary inventive genius 
whenever the necessity calls it forth. The gun stock machinery at 
Enfield is a notable example. My impression is that our own 
machine makers will learn much by the friendly competition with 
America, 

An objection is naturally raised against the enormous tax which 
the Americans have put upon imported machinery, That tax is 
much to be regretted in every respect, and must be exceedingly 
detrimental to American interests as well as our own. Seeing, 
however, that we ourselves are but one generation out of the same 
error, we can easily understand the mistaken notions by which the 
protective party are influenced. At the same time, let us re- 
member that there is in that country a large party who hold our 
free-trade views, whose hands we will greatly strengthen by goin, 
to America and ticketing our machines with British prices. It wi 
have an educating effect on the American mind, more especially on 
the machine-purchasing part of the community, who will thereby 
see the enormity of the tax, and be led to the conclusion that it 
would be cheaper for them even to subsidise their own makers than 
not to have our machinery duty free. 

There are, however, other and higher reasons why we should en- 
deavour to make a good ~ upon America next year. By 
going in our strength we will thereby show them that the events of 
a hundred years ago have left no bitter rancour eating into our 
hearts, that so far as we are concerned the breach is long since 
healed, and that bygones are bygones. Like ourselves, the 
Americans are a high-spirited nation, and are extremely sensitive 
in regard to such matters, much more so than an older nation. 
Solomon has wisely said, ‘‘a man that hath friends must show 
himself friendly.” It is the same with nations; by going in our 
best dress they will not fail to recognise the compliment which we 
have meant to pay them; they will feel proud of the old folks at 
home, and of the grand old stock through which they came. It is 
therefore greatly to be desired that every house of good standing 
should send at Teast one specimen of its best productions, if only 
for the honour of the old flag. In general machinery, England 
was feeble at Vienna. The ‘atentinn of Scotland were still 
more apparent. Let both now endeavour to be true to Britain, on 
the banks of the Delaware. 








SovutH KENsINGcTON MusEuM.—Visitors during the week ending 
Muy 29th:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 10,323; mercantile marine and other 
collections, 1586. On Wednesday, Thursday, and Friday (admis- 
sion 6d.) from 10 a.m. to 6-p.m., Museum, 2843; mercantile 
marine and other collections, 198. Total, 14,950. Average of 
corresponding week in former years, 13,946. Total from the 
opening of the Museum, 14,280,027, Patent Office Museum, 
3792. Total number since the opening of the Museum, free daily 
(12th May, 1858), 3,185,114. 

PATENTS FOR INVENTIONS BILL.—A deputation from the London 
patent agents waited on Tuesday on the Attorney-General and Soli- 
citor-General at the House of Commons, and, in a long interview, 
explained to them the amendments which they suggest for adoption 
in the bill for the amendments of the patent laws, especially as to 
the necessity for continuing the provisional specification, for confin- 
ing the ay a mee examination to the question of novelty, and fur 
materially reducing the cost of patents, At the same time a depu- 
tation was received from the Artisans’ and Inventors’ Committee, 
who particularly urged the reduction of the fees on patents in the 
interest of artisans and poor inventors, In reply to the Attorney- 
General the deputation expressed strongly the opinion of working 
men generally against the abolition ‘of the protection afforded to 
them by the patent laws, 
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SIX-HORSE POWER THRASHING MACHINE—CROYDON SHOW. 


DESIGNED AND CONSTRUCTED BY MESSRS. WILLSHER AND CO., BRAINTREE, ESSEX. 
(For description see page 381.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

a BERLIN.—ASHER and Co., 53, Mohren-strasse. 
VIENNA.—Messrs. Gerotp and Co., Booksellers. 
LEIPSI“.—A. TwizTMEYER, Bookseller. 

NEW YORK.—Wi.imer and Rocers, 47, Nassau-street. 











TO CORRESPONDENTS. 


*.* We cannot undertoke to return drawings or manuscripts; we 
* must therefore request our correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
“inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
*ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

X. Y. Z.—The conditions of ignition of coal ave variable, but 
assumed that coal will not ignite under ordinary circumstances at @ less 
temperature than 800 deg. Fah. 

J. C. L.—Any of the vock drills will bore holes in stones for foundation bolts. 
Consult our advertising columns. 

M. 8. (St. Chamond),—There is no such thing asa new Bnglish dictionary, 
but there ave editions of old dictionaries, published at various times and at 
all possible prices Webster's dictionary is one of the most couplete, 
although the spelling of a few words is that used in America aad not 
ia Bagland. Sullivan's is « good dictionary, and recent. There ix also the 
 Tuperial,” in two volumes, which ix very useful. Richardson's is not 
quite of so popular a character. Any bookseller will quote prices, ant 
supply the work you select, 

. S.—Burgh’s treatise “* On the Condensation of Steam,” 
will give you full information concerning the most improced modern 
condensers, 

New Svugscriper.—(1) The Act, if procurable at all, is to he had from 
Messrs. Spottiswoode and Co., the Queen's printers, London. (2) We do not 
know. (3) It appeared in THE ENGINEER Jor 19th October, 1810, 


it may be 


published by Spon, 


surtace 


SOLID EMERY CEMENT. 
(To the Editor of The Engineer.) 
Sir,—Can any correspondent give me a receipt for making solid emery 
ce ment, that shall be quick setting, and capable of being applie d cold ? 
Liverpool, May 2th. “ANITE. 


THE STRENGTH OF SPRINGS. 
(To the Editor of The Engineer.) 

Sir,—Can any of your correspondents give me information as to the 
work which coil springs similar to those used in clocks can perform ; or 
vive a formula (approximate or o otherwise) by which I can determine the 
width, thickness, and length of a spring to perform a given amount of 
work per minute, or vice versa? For example, it is required to perform 
work equal to 30 foot-pounds per minute, what would be the dimensions 
of a spring capable of doing this for eight hours, working through a train 
100 to 1? Who makes such springs ? bk. W. 

Black Rock, Dundalk, May 29th 


HEATING MILLS. 
(To the Editor of The Engineer.) 

Sir,—Will any of your correspondents kindly inform us the best mode 
of heating our mills in winter? They consist of four four-storey and 
one three-storey buildings, and are used for weaving, &e. We use a con- 
denser, so have no exhaust steam. <Any practical information will be 
gladly received by T. W. H. 

Leicester, June 2nd. —- 

HIGH PRESSURE BOILERS AT SEA. 
(To the Editor of The Engineer.) 

Sir.—Reverting to my letter in your last week's paper, in reference to 
the “‘ Root ” boiler, a misconception may arise as to the material of the 
tubes used, which I beg to state are made of wrought iron, and not cast 
iron, as implied. CONRAD Knap, Secretary. 

The Patent Steam Boiler Company, Heneage- 

street, Birmingham, June Ist. 


SUBSCRIPTIONS. 

Tre ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office, on the following terms —- in a _ 

Half-yearly (including double number) . i £0 l4s. 6d. 
Pearly (including two double numbers)... .. .. £1 93. Od. 
If credit occur, an extra charge of two shillings and sixpence per annum will 
made, Tue ENGINEER is registered for transmission abroad, 
FOREIGN SUBSCRIPTIONS. 

In consequence of permanent increase in size of THe ENGINEER involving 
double postage, it has been found necessary to make some change in the 
rates of foreign subscription. The subscription for the year 1875 will also 
include one number more than usual. Foreign Subscriptions for thin 
paper copies are accordingly received at the following rates: Subscribers 
paying in advance, at these rates, will receive THk ENGINEER weekly 
and post-free. Subscriptions sent by Post-office Order must be accompanied 
by a letter of advice to the Publisher. Tuick Paper copies may be had 
U preferred at increased rates. 

Remittance by Post-office Order. 
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Cloth Cases for binding Tuk ENGINEER Volume, price 2s. 6d. each 
The Jollowing Volumes of THE ENGINEER can be had, price 18s. each:—Vols. 
5, 10, 14, 24, 25, 26, 38. 
ADVERTISEMENTS. 

» The charge for Advertisements of four lines and under is three shillings; 
of every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages eight words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 
payment. Alternate advertisements will be inserted with all practicable re- 
gularity, but regularity cannot be guaranteed in any such case. All 
advertisements, except weekly ones, are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DeLivereD BEFORE SIX O'CLOCK ON 
HURSDAY Evenrno IN gach Ween. 
»", Letters relating to advertisements and the publishing department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
other letters to be oshames to the Editor of Tue Encinerr, 163, Strand. 





MEETING NEXT WEEE. 
Society or Enoarneers.—Monday, June 7th, at 7.30 : “ Some 
recent Arrangements of Continuous nota by Mr. St. alee Vv. Day, C.E. 








DE ATH. 
On the 28th May, Mr. Epwin Rosr, late engineer to the Crystal Palace 
Forrnynon at his residence, Vivian- terrace, Moss Side, Manchester, in his 
h year. 
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RIVERS AND MANUFACTORIFS 
One of the most difficult legislative problems in exist- 


ence lies in framing good laws for the puritication of a | 


manufacturing country. It is apparently impossible to 
draw up enactments of this kind which will not bear hardly 
on large sections of the community. The welfare of ‘the 





the town drains, and he must not use the river. The reply 
will be that he must either hit on some means of neutra- 
lising the noxious qualities of the effluent from his works, 
or he must abandon the business altogether. In the last 
alternative, thus stated, we have the objectionable side of 
sanitary legislation. In a word, it is possible to make 
laws which will ruin given branches of trade. Such laws 
are intended for the good of the many, but although they 
may promote health they may be inimical to wealth, and 
in that case, however good the intentions of the law- 


| makers may be, the practical results of the operations of 


few should, as a matter of course, be abandoned for the | 


good of the many ; but the few will fail to accept the 
necessity with complaisance. For this reason, the utmost 
care should be taken to dissever the operation of the law 
from any appearance of harshness—by no means an easy 
task to perform. But there is a far wider and deeper 


question lying beneath the surface of the whole matter. | 


It is quite within the range of possibility to legislate 
apparently for the good of the many, and with the best 
intentions possible, and yet to fail to attain the object 
sought. And it is to this phase of the question that we 
wish to direct particular attention. 

Those who have devoted any thought to the progress of 
sanitary legislation in this country or abroad, can scarcely 
have failed to see that the movement in favour of the 
purification of rivers and the disposal of sewage is a com- 
paratively new thing in the world. Twenty-tive years 
ago people said very little about sewage, and the fact that 
a river was not clean called forth no comment. So 
long as sewage was got out of a town and into a stream 
local authorities were quite contented, and Parliament took 
no trouble in the matter. As the country grew in wealth 
and luxury, and the desire for comfort augmented, better 
systems of cleaning our towns and our houses sprang into 
existence, and sons regarded with horror that in which 
their fathers saw nothing objectionable. This was partly 
due to the growth of retinement in the nation, and the 
feeling would no doubt have moditied the course of legis- 
lation in any case. But a more powerful argument operated 
forcibly to render 
tary matters essential. Great cities started up on the 
banks of streams, and as the streams received all the refuse 
of the cities, their pollution was augmented until it became 
intolerable to those who dwelt on their banks. Then the 
nation began to assert that the rivers of the country must 
be kept pure; and this is really the object had in view 
when sewage irrigation or precipitation is employed or 
demanded. The great sanitary struggle of the day is, in 
fact, to keep our rivers unpolluted. Now, it never was 
disputed until within a comparatively recent period, that 
rivers are the great cleansers of a country; and to this 
moment it is almost impossible to see how any substitute 
for their operation in this capacity can be found. So long 
as the people of Great Britain contined their attention to 
agricultural and pastoral pursuits there was little diffi- 
culty in keeping the rivers clean. In the first place, 
great cities are impossibe in a_ pastoral country, 
and whatever the population might be as a whole, 
the impurities to be disposed of proper to that 
population would be diffused over a large area, and 
no concentration of filth would exist. But Great 
Britain is not a pastoral, or agricultural, but a manufac- 
turing country. Great cities have come into existence 
within her shores, and sewage is poured into her streams, 
in certain localities, in such volumes that oxidation and 
precipitation by natural causes are quite incompetent to 
keep our rivers pure. Then the law steps in, and compels 
us to refrain from throwing sewage into our rivers; and 

, instead of continuing to use the natural cleansers of the 
country, we are compelled to seek artificial means of dis- 
posing of sewage. We shall not enter here into any con- 
sideration of the difficulties which attend this operation— 
they are familiar, no doubt, to the greater number of our 
readers; nor shall we deal with non-manufacturing towns, 
the prosperity of which can be little affected in any way 
by the operation of sanitary enactments. In the case of 
manufacturing centres, however, matters assume a very 
different aspect, and in dealing with them the utmost 
caution is essential to avoid the passing of laws which 
may either prove a dead letter or cause serious injury to 
the property of our manufacturers. 

the worst comes to the worst, the inhabitants of a 
town can always get rid of what may be termed pure 
sewage. So far as dwelling houses are concerned, all that 
comes from them may be turned on to the land, and will 
assist to grow crops, and promote fertility. But not so 
with manufactures. It is quite possile to pollute sewage, 
and, in certain cases, the refuse cast by manufacturers into 
sewers may be sufficiently great in quantity and deleterious 
in quality to render large volumes of sewage utterly unfit 
to put upon land; and even if the evil does not attain 
quite to this point, it is certain that in many cases the 
quality of sewage is impaired by the refuse mixed with it. 
The spent alkali, for example, from paper works, requires 
to be enormously diluted before it can be put upon land 
without destroying grass. It would, perhaps, be possible, 
under certain conditions, for a Local Board to prohibit 
manufacturers from pouring certain products into the 
sewers of a town. For example, let it be supposed that 
the sewage of a town is rented from a Local Board, on the 
understanding that the sewage is a valuable commodity. 
If, then, a manufacturer turns in, say, a quantity of sul- 
phuric acid, he may practically render the sewage poisonous 
to grass for the time, and so inflict serious injury on the 
tenant of the sewage farm. There is no reason, so far as 
justice is concerned, why the Local Board should not, in 
such a case, insist that the manufacturer must not pour 
sulphuric acid into the sewers. Up to the present the 
point has hardly been raised, because the rainfall and 
sewage have not been separated ; but let a comparatively 
small town, with a few large paper mills or dye 
works, once have the separate system of drainage, and 
send only concentrated sew on to an irrigation farm, 
and complaints would quickly be heard. In such a case, 
what is the wretched manufacturer to do? He cannot use 
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| who 


| will but try 


the interference of Parliament in sani- | 


| will and pollute streams as they please. 





their enactments will be most unsatisfactory. 

It is not difficult to cite instances in which it is impossible 
to keep streams pure and carry on certain branches of trade 
at the same time. For example, the water discharged from 
copper mines is usually excessively bad, and no means have 
yet been discovered of rendering it innoxious, which are at 
once moderate in cost and universally applicable. Some- 
thing may be done under certain circumstances, by precipi- 
tating the copper on iron plate, as at the Amlwch mines, 
in North Wales, but even then the water discharged from 
the settling pits is destructive to fish, We need hardly 
say that it cannot be put upon land. There is no possible 
means of disposing of it but by sending it into the nearest 
river. The result of an enactment that the water from « 
given copper mine must not go into a river would be 
that the mine must be closed. Would it be prudeut 
to enforce the law in such Might it not be, 
altogether better for the whole, that 


cases | 
nation, as a 


all the fish in a given stream should be killed, and 
that the copper mine should continue in operation ! 
We shall not stop to answer the question. Those 


advocate the purification of our streams at any 
price are very fond of asserting that if only manufacturers 
they can easily purify their effluent, and 
pointing triumphantly to the operation of the Alkali Act, 


| they say that what can be done to purify the air can be 
| done to purify the water. 


Now, we are not arguing that 
left to follow their own sweet 
Our object is not 
to deprecate sanitary legislation, but to urge caution in 
making and putting sanitary laws into force. The good 
sense of the country may be relied on to a great extent to 
protect trade interests, but it is not all-powerful, and 
nothing would tend more to retard progress in the right 
direction than first passing sanitary laws anid 
then enforcing them without discrimination. In spite of 
all that has been said about the puritication of the air, 
even those who are least particular will agree with us that 
the atmosphere of Widnes is not delicious. To make the 
air of this town good and wholesome, it would, as matters 
stand, be essential to shut up the chemical works for 
which the place is famous. We need not say that to use 
the law for such a purpose would be unjustifiable and im- 
politic to the last degree. Again, what would become of 
the iron trade of the country if a vigorous law were put in 
operation to compel furnaces to consume their own smoke? 
Yet it would not be more difficult to make iron with 
smokeless furnaces than it is to avoid the pollution of rivers 
by feltmakers, dye works, chemical works, or paper mills. 
The fact appears to be that it is utterly impossible in a 
manufacturing region to enjoy all that purity of air and 
water which may be found in agricultural districts. It is 
proper that Parliament should interpose to keep the pollu- 
tion of our streams and our atmosphere within reasonable 
limits, but the existing degree of pollution of either would 
not justify the making of laws which might cripple the 
operations of the manufacturers to whom Great Britain 
is SO largely indebted for her prosperity. 


manufaeturers should be 


severe 


THE BRAKE COMPETITION. 

Ix our last impression we briefly announced the fact 
that a competitive trial of railway brakes is to take place 
on the 9th and 10th of June. This trial will be unique in 
its character, and cannot fail to have highly important 
results. The circumstances under which it has been 
initiated admit of being explained in a few words. 
There is in existence a kind of railway parliament, known 
as the Railway Association, which is composed of leading 
members of almost all, if not all, the important railway 
boards in the kingdom. These gentlemen meet and dis- 
cuss and settle such questions of railway policy as arise 
from time to time. The association performs important 
functions, although the public knows little about its move- 
ments. For some time past a Railway Accidents Commis- 
sion has been taking evidence, and inquiring generally into 
the causes which induce the catastrophes with which we 
are all but too familiar. Among other questions, the value 
of brake power has been considered; and it may be taken 
as almost settled that in future all passenger trains are to 
be fitted with some better appliance for stopping trains 
than the van and tender brakes which for so many years 
have been deemed sufficient. It is not improbable that 
Parliament may insist at no distant date, that continuous 
brakes shall be invariably used with all trains which carry 
passengers. With this possibility to be faced, it becomes 
of the utmost importance to decide what system of con- 
tinuous brake shall be used ; and it must not be forgotten 
that the adoption of two or three different systems of 
brake by as many different railway companies is next to im- 
possible, because the carriages of various companies run over 
more lines than one,and form integral portions of the trainsof 
other companies, so that the apparatus selected, whatever 
it may be, must be universally applicable over the entire 
railway system of the country, a few comparatively insig- 
nificant exceptions being alone admissible in the case of 
small and isolated lines. To make this matter clear, it is 
evident that the carriages, of, say, the Manchester, Shettield, 
and Lincolnshire line, if fitted, let us suppose, with Barker's 
hydraulic brake, could not be ‘made up in a Great Northern 
train fitted, let us suppose, with the Westinghouse brake. 
It will be seen, therefore, that the prize to "be fought for 
by inventors is of no common magnitude, in that the 
winning brake in the approaching competition will in all 
probability be that adopted throughout Great Britain, to 
the exclusion of all other brakes. To determine whic h is 
the best brake, the Accidents Commission and the Railway 
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Association have agreed to carry out a series of trials, from 
which to gather information as to what continuous brakes 
can do, and in order to determine this point, precautions 
to secure an accurate result never before taken in any 
brake trial will be used. At the present moment several 
different systems of continuous brake have been to a 
moderate extent adopted by different railway companies, 
and the companies are in a manner respectively identified 
with these systems. The inventors, therefore, will not be 
left unaided, as each brake will to some extent have all 
the weight and influence of a railway company to back 
it up. The Midland Company will send a train fitted with 
the Westinghouse brake ; the London, Brighton, and South 
Coast too will send a train with the Westinghouse 
vacuum brake; the London and North-Western will 
send Webb and Clarke’s chain brake; the Great 
Northern will supply the Smith vacuum brake, and 
the Caledonian the Steel air brake; while the North- 
Eastern will send Kitson’s steam engine brake. The 
competition is likely to extend a little beyond the trial 
of brakes, for the superintendents of the various lines will 
naturally take some pride in sending engines and trains as 
perfect as they can produce; so that probably no more 
interesting display of the finest rolling stock that England 
can produce has ever been made than that which will be 
found on the line between Newark and Thurgaton, on the 
Lincoln branch of the Midland Railway, on the 9th of 
June. The trials are to be carried out under the direction 
of Mr. Edward Woods, M.I.C.E., who will act for the 
Railway Accidents Commission, assisted by Col. Inglis, 
R.E., for the Board of Trade. 

The programme which has been drawn up is now in the 
hands of all the railway companies, and appears to be, on 
the whole, carefully prepared. Its principal points may be 
thus stated :—Each train will consist of thirteen passenger 
coaches and two brake vans. The coaches may be four- 
wheeled or six-wheeled, as the companies please. The 
engines and trains complete will be brought to the Derby 
station of the Midland Railway before the trial, and 
the engines and carriages will then be weighed separately. 
This is a most important feature in the programme. Each 
carriage will be loaded with pig iron at the rate of = cewt. 
per seat, to represent an average load of passengers with 
luggage. Each van will be loaded with a weight in tons 
—not yet decided—representing the average weight of 
luggage it conveys. The weight, in steam, of each engine 
used in the experiments noting height of water in gauge- 
glass at the time, and approximate quantity (weight) of 
fuel in fire-box will be taken, while that of the tenders 
will be determined (1) without coal and water; (2) with 
water only, tank full and height noted; and_ lastly, the 
weight of coke or coal in the tender at starting will be 
ascertained. The direction in which the trains will be 
worked in making the experiments will be from Newark 
or Rolleston Junction towards Nottingham, and the car- 
riages and engines must be coupled up accordingly. Each 
train will be provided with a slip coupling, to be used as 
may be required. Should the weather be favourable on 
the morning of the 9th of June, it is proposed to commence 
with the experiments on entire trains titted up with con- 
tinuous brakes, taken in order as may be most convenient 
to the railway companies. 

We now come to the experiments which are to be made, 
and for the present we shall content ourselves with stating 
them. The brakes will be tried at speeds varying from twenty 
miles to sixty miles per hour, commencing with the two 
speeds of, say, thirty miles and sixty miles per hour respec- 
tively. On no account is either the steam to be shut off 
the engines, or are the brakes to be applied, before the 
signal is given ; nor will the guards or driver be allowed 
to touch the brake handles or levers after starting the 
trains until the signal is given. The order to stop will be 
given either from the engine—by whistle—when both 
driver and guards will put on brakes, or by cord signal to 
guard, No sand to be used except in the experiments 
directed. In making the experiments, having for their 
object the stopping in the shortest possible space, the 
amount of shock sustained in the act of stopping to be 
observed and measured as far as practicable. The first 
series of experiments will be made with complete trains, 
and stops will be made—first, by application of tender 
brake and van brakes worked by hand; _ secondly, 
by the tender and van brakes and continuous brakes 
epplied by the guards on whistle or cord signal ; 
thirdly, by the tender brake and continuous brake 
applied by the guards on whistle or cord signal, and engine 
brake, if any; fourthly, by the tender brake and continu- 
ous brake being applied by the driver and guards, and 
also engine brake—using, in fact, all available means to 
stop excepting sand ; fifthly, as in the last experiment, but 
using the sand boxes of the engines and vans ; sixthly, the 
rear guard will signal the driver by cord to apply his sec- 
tion of the continuous brake, or the whole ; seventhly, as 
the last, but without guard signalling to driver ; eighthly, 
the driver will shut off steam, and apply the continuous 
brake ; ninthly, the driver will shut off steam, and apply 
tender and engine brakes. The second series will apply to 
engines and tender only, and stops will be effected by 
shutting off steam only, by tender brake only steam shut 
off ; by engine brake only steam shut off; tender brake 
and engine brake ; tender brake and reversing. The third 
series of experiments is intended to ascertain the friction 
of the trains of carriages, which will be effected by running 
them down an incline from a state of rest, or by observing 
retardation of motion over a given space, the train of 
carriages being detached from the engine by slip coupling. 

There is little exception to be taken to this programme. 
Our principal ground of complaint is that it ies not go 
quite far enough, It will be seen that it applies altoge- 
ther to what we may term the efficiency of retardation in 
the various systems of brake tried; but there is a good 
deal more required in a continuous brake than efficiency in 
arresting a train. The principal objection urged against 
continuous brakes is that they are inconvenient when trains 
have to be taken apart pe remade at stations ; and it 
would be quite ible to send a train for competition 
which could not Soanpaiebed into sections and remade up 


without considerable delay or inconvenience; while there 
are brakes in existence, otherwise very good, which fail 
because it is essential that some particular carriage must 
be located in some particular part of the train and nowhere 
else. That is to say, for example, a particular brake van 
must always run at the tail of a train, and any carriages 
attached in the rear of this van must go without brakes as 
far as the leading portion of the train is concerned. It 
would be worth while to add to the programme an experi- 
ment to determine the time taken in making and unmaking 
the necessary brake connections throughout each experi- 
mental train. Another point on which the programme is 
deficient is that it takes no account of a class of accidents 
which, though of somewhat rare occurrence with passenger 
trains, is not unknown, and has proved very fatal. We 
refer to those which result from the breaking of a coup- 
ling, to which cause about 6°25 deaths, and 44°5 injuries 
per year may be referred, A train cannot always determine 
for itself when it is necessary that a brake should be 
applied; consequently there are in most cases only three 
agents by whom the brake can be put on, namely, the 
driver, the guard, or a passenger. The agency of all three 
is fairly provided for in the programme, but not a word is 
said about the agency of the train itself, which can be 
utilised under certain circumstanees. The intelligence of 
a machine is limited, but such intelligence as it has been 
endowed with by its maker is generally unerring. A loom, 
for example, has no intellectual capacity which will enable 
it to run away if a fire breaks out in a weaving shed; but 
it has intelligence enough to know when the delicate 
thread with which it is working breaks, and to stop instan- 
taneously, and its intelligence is in this respect superior 
perhaps to that of the attendant, who might fail to perceive 
that the thread had broken until two or three picks had 
been made, whereas the loom becomes aware of the fact the 
moment it occurs. Now, a train knows the instant a coup- 
ling breaks, and this knowledge can be utilised to effect the 
instantaneous application of the brake. It will also know 
when a carriage leaves the rails, and this fact can be 
utilised by the application of the brake to every wheel in 
a train long before it is known by the guard or driver that 
an accident has happened. It is unnecessary, we think, to 
stop to explain why it is that when a coupling breaks or a 
carriage gets off the line all the brakes should be applied. 
It may of course be urged that circumstances under which 
what we have termed the intelligence of a train requires to 
be called into action are so rare that it is unnecessary to 
take them into account. We must repeat, however, that 
to omit this function from all consideration in the forth- 
coming competition will be a mistake. We may add that no 
difficulty stands in the way of making such an experiment 
as would represent the breaking of a tie bar. A slip 
coupling 1s to be provided with every train, and nothing 
would be easier than to use this coupling in such a way as 
to separate the train into two portions while it was running 
at speed. What any particular system of brake could or 
could not do under these circumstances would be learned 
in a moment. 

It will be seen at a glance that unless extraordinary 
precautions are taken to secure accuracy of observation the 
results of this costly series of experiments may be worth- 
less. Perhaps the most important point of all to be deter. 
mined is the speed at which a train is ruming when the 
brakes are applied. Everything will hang in subsequent 
calculations and estimations on this factor. It will be 
essential to determine not what the speed of a train has 
been a second or two before brakes are put on, but what it 
is at the precise instant; and we are pleased to be able to 
add that extraordinary precautions are being adopted to 
secure accuracy in this respect. At intervals of fifty yards 
along the line of rails over which the trial will take place 
contact-makers will be fitted, and these will be so con- 
structed that holes will be punched in a continuous tra- 
velling web of paper by an electric spark as the flange of 
the leading wheel of the engine touches the contact-makers. 
The distance between the holes in the web of paper will 
give the velocity. The apparatus is, in a word, a modifi- 
cation of that used for taking the speed of projectiles. It 
has not been officially announced that the apparatus will 
be used, but we may state that it is now in course of manu- 
facture, and has been partially and satisfactorily tested. 
Little difficulty will be encountered in ascertaining 
the precise distance run by the tram after the brakes 
are applied. It is only necessary to drop a piece of red 
cloth tied to a small weight from the foot-plate at the 
required moment, and this can be done with great prompt- 
ness and accuracy. But it is to be observed that it is of 
far less importance to determine to a yard the distance run 
than it is to say accurately what was the speed of the train 
to be stopped. 

In another page will be found a summary of the condi- 
tions which we think a continuous brake should fulfil. In 
conclusion, we congratulateall concerned on the fact that the 
competition is to be conducted under the auspices of men 
so thoroughly competent to do the subject justice as Mr. 
Woods and Col. Inglis; while a word of praise is due to 
the Midland Company and Mr. Allport for the liberality 
with which they have provided facilities for carrying out 
the trials. 

SPANISH LOCKS. 

To the serious competition in permanent way fastenings coming 
from Belgium and France, has to be added the United States 
manufacturers of bright headed bolts and nuts, who are under- 
selling Birmingham makers by from 20 to 25 per cent., and now 
a new danger threatens. We have competition in another class of 
hardwares coming from the most unexpected quarter. Poli- 
ticians have spoken of some manifestations of the revival of 
energy throughout the Spanish nation, but it was hardly to be 
expected that from Barcelona there should be sent into the 
Birmingham district locks and hinges at prices with which 
Staffordshire makers are quite unable ta compete. It would be a 
strange result of the finding of good hematite ore in Spain and 
the using of it by the makers of best iron and steel in this 
country, if it should lead to this condition of things. At all events, 
it is found that the locksmiths of Barcelona are obtaining British 
iron through Birmingham merchants, are paying for it our prices, 





plus the importation duty in their own country, are manufac- 





turing it into bright door locks of German patterns; and those 
locks, accompanied with cast iron keys, which they probably get 
from France, they are offering, together with beaten hinges, 
through the Birmingham merchants from whom they get the 
iron, at rates which are hardly more than the Staffordshire lock- 
maker would have to pay for the materials from which his goods 
are mostly produced. 


THE IRON TRADE. 


Tue least that can be said is, that the present is a time of 
some anxiety among the generality of the trade. The tone of 
the letters from our correspondents in different parts of England 
are, with the exception of that from Staffordshire, of a some- 
what gloomy character ; and from telegrams received at a late hour 
yesterday, we learn that disquietude is still prevalent. Some of 
the rumours which for some weeks past have been spread in one or 
two iron-making districts are by no means dissipated, and the 
heavy failure in South Wales—though it has fairly cleared the 
air of one long-threatening cloud—has yet been too recent to 
enable us to be sure that its effects are yet fully measured. 
Some houses have gone with Plymouth and Aberdare, and even 
now great excitement prevails at Cardiff and Swansea, where it 
is feared some local firms will suffer. As might be expected, 
trade is dull in those districts, though perhaps not much duller 
than it has been of late, for Mr. Fothergill has long been in the 
habit of sending his orders to the North for a small profit, and 
it is now expected that not a little litigation will follow in con- 
sequence of the sellers of iron declining to deliver except against 
cash, while bills are already floating on the account. The col- 
lieries, however, are in good order, we believe, — and — the 
colliers continue at work. The influence of this failure 
upon Cleveland has not been so great as it might have 
been. Its first effects were to revive disquieting reports 
and rouse suspicions on many sides. But the excitement is dying 
out, and up to last night the failures do not appear to have 
pressed heavily upon firms in that district. Consequently, there 
is much more confidence, and there does not appear to be any 
ground for anticipating any failure there. Sheffield, on the 
other hand, has still cause for anxiety, and a little time may yet 
elapse before confidence is fully restored. The feeling of in- 
security deepened and widened during the day, and a great 
drop in the value of the shares of the Phanix Bessemer Steel 
Company (Limited), took place. They had been quoted at 
30 dis., a scheme for raising additional capital being nearly com- 
pleted, but by the afternoon they were selling for 2s. 6d. per £40) 
paid-up, and by the close of business they were quoted at 43 dis. 
The directors of the company, in the meantime, took counsel to- 
gether, the result being that they have arrived at the determination 
to go into liquidation. This decision was embodied ina circular, 
which was last night posted to the creditors by the company’s 
solicitors. This circular states that, in consequence of a heavy 
and unforeseen loss occasioned by the recent suspension of a 
London firm largely indebted to the company, the directors are 
satisfied that the scheme for re-establishing it on a firm basis, 
which was on the verge of completion, cannot now be carried 
through, and they have reluctantly decided that liquidation is 
inevitable. The company’s capital is £100,000, of which £80,000 
is paid up; this is exclusive of the ordinary trade and running 
liabilities. — 

In Birmingham the feeling of the trade is singularly favour- 
able; so far, that district appears to be quite unhurt. The finan- 
cial state of the trade is good, and bankers have rarely held lens 
paper. In fact, bills have never been less used; firms toa larger 
extent than heretofore pay cash and receive discount. Once 
upon a time, a shock such as the trade has just received would 
have been the signal for the general hatching of suspicion and 
spreading of rumours; but among the whole of the crowded 
meeting yesterday no one ventured an unpleasant hint respecting 
any local firm. The trade in iron is not there very profitable, it 
is true, but no one is doing much business, and those who are 
losing can afford to do so, The tone of the market is sound, 
and all are confident. 


PRIVATE BILLS IN PARLIAMENT. 


Srnck our last impression the House of Lords has fully re- 
sumed business. The following bills have been read a second 
time:—The London and North-Western Railway (Bletchley, 
Northampton and Rugby), the East London Railway, the Market 
Rasen Water, the Cornwallis Estate, the Glenuiag Estate, the 
Great Northern Railway, the Cork Improvement, the Belfast 
Street Tramways, the Great Eastern Railway, the Stapenhill 
Bridge, the Stroud Water, the Newport (Monmouthshire) Gas, 
the Plymouth, Devenport, and Stonehouse Cemetery, the Worth- 
ing Gas, and the Worksop Water Bills; while the Midland 
Great Western, Dublin, and Meath, and Navan and Kingscourt 
Railways, the Truro and Perran Mineral Railway, the Wye 
Valley Railway, and the Halkyn District Mines Drainage Bills have 
been read a third time and passed. 

In the House of Commons the Dublin, Wicklow, Wexford 
Railway, Inverness Water and Gas, the Milford Docks, the Ely 
and Bury St. Edmunds (Light) Railway, and the Whitehaven, 
Cleator and Egremont Bills have been read a second time; and 
the following bills have been read a third time and passed :—The 
Derry Central Railway, the Glasgow Corporation Tramways, the 
Kington and Eardisley Railway, the Middlesex Industrial Schools, 
the North Dublin Street Tramways, the Southampton Corpora- 
tion Gas (Purchase, &c.), the Borrowstowaness Town and Harbour 
Improvements, the London and North-Western Railway (New 
Lines, &c.), the London and St. Katherine Docks, the North 
Union Railway, and the Railway Passengers’ Assurance Com- 
pany’s Bills, : 

The Ely and Bury St. Edmunds Railway Bill was pronounced 
not in compliance with standing orders, but dispensation has 
been granted. 

In Committee the Blackburn Water Bill has passed, clauses to 
secure the rights of the millowners to have the water as far as 
possible sent down by the existing channels having been inserted ; 
and the Crosshill Burgh Extension and Glasgow Corporation 
(Municipal Extension), the Whitby and Redcar Railway (exten- 
sion of time), the East and West Junction Railway, and the 
Leith Harbour and Docks Bills have been proceeded with, while 
a considerable amount of business has been transacted by the 
chairman of Ways and Means Committee. This last has, among 
other matters, dealt, in a manner satisfactorily for the 
promoters, -vith the Boston Railway and Pier, Gravesend 
Pier, London, Brighton, and South Coast Railway, Romford 
Canal, West Lancashire Railway, Banbridge Extension Railway, 
Tillington Drainage, Liverpool Tramways, Ryde and Newport, 
and Cowes and Newport Railways, Teign Valley, and Sevenoaks 
Tunbridge Railway Bills, and the York Improvement Bill. 
Several petitions against the London Central Railway Aban- 
donment Bill have been disallowed, and the locus standi of the 
Kent Waterworks Company has been allowed against the West 





Kent Drainage Bill. The Northampton Improvement Commis-~ 
sioners’ Bill has been withdrawn. 
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RAILWAY MATTERS. 

THERE are nearly 75,000 miles of railroad in the United States, 
consequently it would occupy a } ger five ths’ time, tra- 
velling continually at the rate of twenty miles an hour, to go once 
over it all. 

THE death is announced of M. Keechler, who, in the course of his 
career, established works in Alsace for the construction of locomo- 
tives. The death is also announced of M. Couche, director of works 
on the Northern of France Railway. 

THE shareholders of the Lancashire and Yorkshire Railway on 
Wednesday authorised the directors to issue new £10 shares to the 
amount of £1,800,000, in order to provide for the cost of several 
important extensions and improvements. 

THE Prussian railway authorities are busily engaged in the con- 
struction and reconstruction of their rolling stock. The number of 
engines and carriages made during the past year and to be made 
during the present are 1549 locomotives, 1670 passenger carriages, 
and 17,000 goods trucks of all kinds, to the value of 201,000,000f 

A GIRL recovering from a severe burn has been conveyed by rail 
from Victoria to Margate in one of Seydel’s hammocks. The | 
hammock was slung in a parcel van ; the journey, 2} hours, was 
absolutely painless, for the girl experienced neither jar nor jolt. 
Mr. Richard Davy, surgeon to the Westminster Hospital, con- 
siders that this hammock system of conveying invalids is most 
ready and practical, and would recommend that its area of quiet 
utility be extended to the general travelling public. 

THE trustees of the Cincinnati Southern Railroad have awarded 
the contract for the construction of the bridge over the Kentucky 
river to the Baltimore Bridge Company of Baltimore. The bridge 
will cross the Kentucky river at the mouth of Dix river, about ten | 
miles below Nicholasville, and with a single exception will be the 
highest bridge in the world. It will be an iron truss bridge of three | 
spans, each 356ft. in length, supported by two piers, the ends 
resting upon the rocky bluffs which rise on either side of the river 
to the immense height of 275ft. The piers will be of iron, four 
columns, 176ft. in height, approaching each other as they ascend, 
and firmly braced, resting on the top of enormous stone piers, 61ft. 
in height, and 124ft. in length, by 39 in width at the top. The 
bottom of the bridge will be 220ft. above extreme high water, and 
275ft. above the bed of the river. The trusses will be of wrought 
iron, and 38ft. in depth. The piers will be placed almost on the 
water's edge, so that there will be no obstruction whatever to 
navigation. The cost is to be 377,509 dols. 

THE Monetary and Mining Gazette says if private news 
from Constantinople may be believed, the contract with Baron 
Hirsch for the building of the line from Sofia to Mish, on the 
Servian frontier, is about to be signed. Thus the question of the 
shortest line of junction of the Turkish with the Austro-Hungarian 
lines would be settled. There is no doubt that since the return of 
Baron Hirsch from his excursion with the Austrian and German 
Ambassadors on the line already constructed, the negotiations 
seemed to have been carried on with renewed vigour. As a first 
result of this the news came that the Porte had consented to a 
court of arbitration deciding on the claims and counter claims 
between the Turkish Government and Baron Hirsch. The latter 
claims 40 millions of francs ; the counter claims of the Turks amount 
to half of that; but as Biron Hirsch offered to waive his claims if 
he got the contract for the new lines, it may be that the Porte 
thought it the simplest solution to square accounts by giving Baron 
Hirsch the contract for the 177 kilometres from Sofia to Mish. 

THE annual parliamentary return has just been presented by the 
railway department of the Board of Trade, relative to the accidents | 
which have occurred on the railways open for traffic in the United 
Kingdom during the year ending the 3lst Decsmber, 1874. The 
total number of passengers killed from causes beyond their own 
control was 87, and injured 1622; whilst the number killed from 
their own misconduct or want of caution amounted to 125, and 
injured 368, making the total number of passengers killed 212, and 
injured 1990. Of servants of companies or contractors the total 
number killed amounted to 788, of whom the large proportion of 
705 were killed from causes within their own control, whilst in the 
same class, of the total number injured (2815) no less than 2275 
were accidents attributable to a want of caution. In the miscel- 
laneous class of accidents there were 425 persons killed, and 245 
injured. Of the fatalities, 76 were killed whilst passing over lines 
at level crossings, 303 were trespassers or suicides, and 46 unclassi- 
fied. Of the numbers injured, 160 accidents occurred to trespassers 
and suicides. The summary of all classes of accidents in 1874 
shows a total number killed 1425, and injured 5050. 

A BRILLIANT experiment in railway warfare has been conducted 
by Major-General Sir Charles Reid at Meean Meer. The Pioneer 
of India says its object was to test how guns and troops could be 
conveyed to or from any point of a railway line, independently of 
railway platforms and the usual accessories for the loading of 
heavy material. The general’s method, described in a Calcutta 
contemporary, was as follows :—Doors, constructed to swing down- 
wards, were opened in the front and rear of each wagon of a 
railway train. With all its doors down, the train became a long 
continuous platform, with high sides. At either end of this train 
was a low truck containing a pair of iron girders which could 
readily be run out, covered with planks, and converted into a 
sloping platform. Accordingly, at daybreak, half a battery of 
horse artillery was marched to the spot. The order was given to 
lower the doors and girders. The horses were brought in at one 
end of the train, and placed head to head, in their separate trucks, 
while the guns and the carriages were run up on the girders at the 
other ; the artillerymen were distributed in second class carriages ; 
finally, the girders and doors were pulled up, the engine was at- 
tached, and away went the half-battery on its expedition, in 36 
minutes after its arrival on the spot. After a run of some minutes 
the train stopped at a place where there was a raised embankment, 
about half a mile from a level crossing. The doors and platforms 
were thrown down ; the horses went out at one end, and the Arm- 
strong guns at another, and in less time than seven minutes the 
first gun opened fire from the embankment. It took only 45 
minutes from the time the train stopped to limber the guns, each 
of which was pulled by six horses, and to reach the level crossing 
in full force and complete order. 

THE Baltimore American says: “‘There can be no doubt but 
that the new mode of building cars contributes greatly to the 
safety of the passengers when a ‘run off’ occurs. The Pullman 
cars, parlouc cars, and even the ordinary coaches used on the prin- 
cipal railroads, are exceedingly strong. A sleeping or drawing 
room car costs from 20,000 dols. to 25,000,dols, ,and a great deal of this 
large sum of money is —- in bracing and strengthening the 
ends and sides, The polished veneering which attracts so much 
attention is merely the ornamental covering that hides a frame- 
work almost as strong as the sides of aship. When these splendid 
coaches are thrown from the track they are often sadly defaced, 
but they are rarely broken to pieces. The strong oak ribs hold | 
together, and although the passengers are tossed about rather 
roughly, they are not crushed and mangled by broken timbers. 
In the ‘run off’ on the Philadelphia, Wilmington and Baltimore 
Railroad, recently, nobody was hurt, although three coaches crowded 
with passengers were thrown from the track. The train was run- 
ning at the rate of twenty-five miles an hour, and when the tremen- 
dous speed was suddenly checked the ion was terrible, but 
the framework of the cars held together, and, except some slight 
concussions, passengers suffered nothing more than a t fright. 
The cars were dragged along the ground for a considerable distance, 
but even this rough test did not ch their tour, although 
the windows and panels were considerably broken. There poy 
no doubt that the lives of the passengers were saved by the great 
strength of the coaches, It is also said that the ‘ Miller platform’ 
acted admirably, and prevented the ‘telescoping’ which would 
have been inevitable if the cars had been weak and the platforms 
of the ordinary pattern.” 


























NOTES AND MEMORANDA. 

AccorpDING to M. Bobierre, sulphuric acid may be caused to 
undergo regular ebullition by the addition of thin plates of 
platinum in the proportion of 180 grains of metal to 32 quarts of 
acid. The whole is to be treated in a vessel of 55 quarts capacity. 

A Great variety of articles, such as mats, grain-bags, wagon 
covers, ropes, sails, &c., are made in Russia from the inner bark of 
the bass wood or linden tree. It is estimated that upwards of a 
million trees are cut down annually for this purpose. The value of 
this manufacture amounts to about £480,000. 

Sopivm, aluminum, and silicic acid are necessary, according to 
E. Biincher, to the formation of ultramarine. By the action of 
bisulphide of carbon and sulphur dioxide on natrolite the latter 
turned blue. From this experiment it is concluded that lapis lazuli 
(or natural ultramarine) has been formed from natrolite. 

THE Athenwum says, “‘ It is proposed to apply the tempered glass 
of M. de la Bastie to safety-lamps for the use of colliers, It isa 

culiarity of this toughened glass that it is not easily broken ; but 
it appears that by sudden cooling it is rapidly reduced to powder. 
M. Chanselle, of the St. Etienne Society of Mineral Industry, pro- 
posed, as we understand the Revue Industrielle, to obviate this 
objection by engraving on the glass lines of less resistance. M. 
Euverte attempts to show tat the annealing of glass by De la Bas- 
tie’s process has a great analogy to the tempering of steel by oil as 
for artillery.” 


In order to close cracks in cast iron stoves good weod ashes are 
to be sifted through a fine sieve, to which is to be added the same 
quantity of clay finely pulverised, together with a little salt. The 
mixture is to be moistened with water enough to make a paste, 
and the crack of the stove filled with it. The cement does not 
peel off or break away, and assumes an extreme degree of hardness 
after being heated. The stove must be cool when the application 
is made. The same substance may be used in setting the plates of 
a stove, or in fitting stove pipes, serving to render all the joints 
perfectly tight. 

THE combination of chromic acid with wool and silk, and its 
application to dyeing and the analysis of wine, has recently been 
the subject of a communication by M. E. Jacquemin to the 
Academy of Science. He shows that in the case of wool and silk, 
but not of cotton, the chromic acid forms a permanent yellow com- 
pound with the fibre of the cloth, indestructible by washing. It 
will also absorb with it into the fibre.other substances to modify 
the colour. Wood dyed in chromic acid, introduced into natural 
wine, after prolonged boiling, takes a characteristic brown colour, 
which adulterated wine would fail to give under the same circum- 
stances. 

THE number of acres of colonial wheat under culture in 
all the Australian colonies last year was over 1,500,000 acres, 
and the produce 18,000,000 bushels. South Australia and Victoria 
are the largest wheat-producing colonies, the former producing six 
to eight million bushels, and the latter about 5,000,000. New 
Zealand ranks next for about 3,000,000, and New South Wales 
follows with two and a-half to 3,000,000. The Nautical Magazine 
says that the yield of wheat insome of the older colonies is de- 
creasing as the land is becoming exhausted by sowing it year after 
year with grain, allowing neither manure nor rest. 

THE speed of trains in Germany is illustrated by a report of the 
Railroad Bureau of the empire for the month of December last. 
It states that the greatest speed per hour, including stops at in- 
termediate stations, was, for express and fast trains, 34 miles on 
the Berlin, Potsdam and Magdeburg road; for ordinary passenger 
trains, 25 miles per hour on the Maerchen and Posen road. The 
slowest speed were for express and fast trains 21 miles per hour on 
the East Prussia Southern Road ; for ordinary passenger trains, 16 
miles per hour on the Ermsthal and the Cromberg roads of 
Wurtemburg. The average speeds per hour were, for express and 
fast trains 28 miles ; for ordinary passenger trains 21 miles. This 


| is for the whole empire except Bavaria. 


From Japan we learn that the Government are taking steps for 
establishing blast furnaces, in which the excellent magnetic iron 
ores averaging above 50 per cent. metallic iron, and which occur in 
lodes, are to be smelted both with charcoal as well as coke. The 
iron hitherto manufactured in Japan has been made, from the iron 
sands which occur in the islands of Yesso, by a sort of bloomery 
process, and these iron sands have lately been described in the 
report of Mr. B. 8. Lyman, the geologist and mining engineer to 
the Government of Japan, as consisting of two varieties, the one 
easily smelted and pure, whilst the other is difficult to smelt, and 
supposed to contain titanium. He estimates the total quantity of 
these sands at 125,000 tons, which he regards as containing 91,000 
tons metallic iron, but states that only some 5500 tons of the sand 
are of the easily smelted description. . 

THE annual report on India, issued from the India Office, states 
that a great quantity of cotton is now worked up in India. The 
report speaks of eighteen steam spinning and weaving mills at work 
in the Bombay Presidency alone, employing 4,500 looms, 405,000 
spindles, and 10,000 hands, turning out daily 100,000 Ib. of yarn. 
The weekly consumption of cotton is described as 1500 bales, and 
likely to increase largely. There are also many cotton manufactories 
in other parts of India. Mr. Redgrave, Inspector of Factories in the 
United Kingdom, calls attention to ‘‘the common report that this 
industry in India is carried on by factories making fourteen hours 
a day,” and expresses a hope that the native workers of India may 
be spared the ordeal which our cotton operatives went through in 
former days, and that the Legislature may step in while the industry 
is so young, and by wise and moderate regulations stop the growth 
of habits of long hours and of the employment of child labour. 

M. Lostat, railway contractor,of Ferminy, has communicated to 
the Society of Mineral Industry, at St. Etienne, France, the results 
of his observations on the effect of lime in preserving wood, and his 
method of applying it. He piles the planks in a tank, and puts 
over all a layer of quicklime which is gradually slaked with water. 
Timber for mines requires about a week to become thoroughly im- 
pregnated, and other wood more or less time, according to its 
thickness, The wood requires remarkable consistence and hard- 
ness, and it is said will never rot. Wood has been prepared in 
this manner for several mines, so that the plan will shortly be 
tested on a considerable scale. Beechwood has been prepared in 
this way for hammers and other tools for several iron works, and 
it is said to become as hard as oak without losing its elasticity or 
toughness, and to last much longer than when unprepared. It 
has long been known that wood set in lime or mortar is preserved 
from decay, but no systematic plan for its preservation has until now 
been attempted. 

THE following results of experiments made at the Théatre Marie, 
St. Petersburg, on the night of a performance in December last, and 

iven in the Journal of the Soeiety of Arts, are interesting :—In a 

x on the second tier facing the stage, the temperature was found 
to increase perceptibly every quarter of an hour, although the 
ingress and egress of the occupants tended to cool the air by open- 
ing a communication with the corridors. When the curtain rose, 
the temperature in the box was 18 deg. C.; at the conclusion of 
the first act it was 24 deg. C., at the beginning of the second, 25 deg. 
C. The humidity of the air increased more slowly. In the course 
of two hours it had risen to 30 per cent. ; at the end of the fourth 
act it largely exceeded that of the outside air. Hygrometric obser- 
vations in the pit showed that the air there at the commencement 
of the performance contained 60 per cent. of watery vapour, that of 
an ordinary healthy dwelling ; at the conclusion, it contained 85 
per cent., the proportion in an injuriously unwholesome room, The 
carbonic acid in the air, at the termination of the second act, 
amounted to 1°9 per 1000 cubic metres, or six times the proportion 
in an ordinary respirable air ; at the close of the evening’s perform 
ance it was 4°3 per 1000 cubic metres, a proportion amply sufficient 
to produce bad effects on the lungs of persons accustomed to inhale 
@ purer air, 








MISCELLANEA. 


Curer Engineer R.N., James W. Husband, has been placed on 
the retired list. 

Messrs. J. Brown anv Co., Sheffield, have declared dividend 
at the rate of ten per cent. forthe year ending March 25th, 
1875, less income-tax and the interim dividend paid in December, 
1874. 


Tue Friend of India states that the Nynee Tal Brewery is in 
full, swing and beer equal in quality to English brewed is promised, 
under the management of a brewer from Burton-on-Trent, a 
thoroughly practical man. 


On the 10th inst., and two following days, the Royal Commission 
upon the Factory and Workshops Acts, will sit in Birmingham, and 
they are now appealing to manufacturers and operatives here- 
abouts to give evidence on that occasion. 

THE two gun boats reeently launched at the Rhine have succeeded 
in penetrating to Strasburg, though originally intended for ope- 
rations between Mayence and Wesel. They are iron monitors, deep 
in the water, with two 12 centimetres guns in a revolving turret. 


THE Hafod-y-Bwch pit of the Ruabon Colliery Company took 
fire yesterday, but whether from an explosion or otherwise has not 
yet leon ascertained. Six men have been severely burnt, and Mr. 
Johnson, the underground manager, who, together with a fireman 
named Roberts, rescued the men, is also burnt, while Roberts him- 
self is slightly injured. 


Messrs. SCHNEIDER AND Company, of the Creusot Works, have 
lately redeemed, for the sum of £18,000, the royalty on the 
Martin patents for the manufacture of cast steel, which they 
would otherwise have had to pay until the year 1880, It is repor- 
ted that experiments are now being made at Creusot on an Alge- 
rian iron ore which will yield a steel for guns superior to all the 
steels hitherto employed for this purpose. 

THE promoters of the new opera house on the Thames Embank- 
ment have been for some time considering a number of designs sent 
in competition by various architects. The Building News stated 
that those submitted by Mr. C. J. Phipps, F.S.A., and Mr. F. 
Fowler were considered the best. The choice has ultimately fallen 
upon Mr. Fowler, who is a member of the Metropolitan Board of 
Works. It is understood that the works will be commenced forth- 
with. 

THE Irish Court of Queen’s Bench decided on Tuesday against 
the attempt of the corporation to make the port and docks board 
responsible for the cleansing of the Liffey. The matter came 
before the court on a case stated by the police magistrates who 
recently heard the arguments of both bodies in the summons 
taken out by the corporation against the board. The court held 
unanimously that the port and docks were not responsible for the 
cleansing of the river, their duties having regard solely to its 
navigation. 

Ir may be a matter of surprise to some to learn that Paris is one 
of the principal ports of France. During 1874 the number of 
vessels, barges, &c., that discharged their cargoes at Paris was 
19,330, with 1,802,081 tons of merchandise, whilst the number that 
took in cargoes there was 4781, with 565,982 tons of goods. Accord- 
ing to these figures the traffic at Paris would be three times that 
of Havre. There are nine ports at Paris, viz., Berey, La Rapeé, 
St. Paul, La Gréve, St. Bernard, St. Nicolas, Grenelle, La Villette, 
and the Canal St. Martin. 


THE Roumanian Government have taken into consideration the 
construction of a large port on the shores of the Black Sea. This 
port, which will be named after the reigning prince Charles, is 
intended to comprise an outer harbour formed by two piers or 
moles, 600 metres in length, having a depth of water of seven or 
eight metres ; the inner harbour will be 600 metres in length by 
200 in breadth, with a depth of six metres of water. This work it 
is estimated will cost six millions of frances (£240,000), and will be 
connected with the network of railway now being constructed in 
the kingdom. 

WE are enabled tostate, says the Eastern Budvet, that the report 
published in the Vienna papers of the reply of Count Andrassy to 
the deputation of Austrian manufacturers, which waited upon him 
the other day, is not quite accurate. He admitted the strength of 
the protectionist movement in Austria, but he did not declare him- 
self an opponent of free trade. The substance of his reply was 
that certain branches of industry require protection, while others 
have nothing to fear from foreign competition ; and that these 
facts would be duly considered in the forthcoming negotiations on 
the commercial treaties of Austria with foreign powers. 


THE trial trip of the Solimoés, a monitor recently launched by 
the Compagnie des Forges et Chantiers de la Mediterranée, was 
made a few weeks since. This vessel, which is built for the 
Brazilian Government, is a specimen of the latest ay ape in 
naval architecture, gunnery and engineering. The deck is only 90 
cent. above water line, and hence has the eee of a large raft 
78 metres in length by 18 beam, with a draught of about 1lft. The 
cabins and engine-room are naturally below water line. She is 

wropelled by a beautifully finished pair of engines of 550 nominal 

Lolenemen, but indicating 2000-horse power. This vessel carries 
four Whitworth’s guns weighing 25 tons each, mounted two to each 
turret. The weight of the projectiles is 275 kils., requiring a charge 
of 35 kils. of powder. These guns have given excellent results, 
and at a trial of their range carried a shot of 275 to a distance of 11 
kils. (nearly 7 miles). 

THE board appointed by the President of the United States to 
make tests of metals, asks for tenders for the construction of a 
machine suitable and convenient for subjecting to either tension or 
compression specimens of iron, steel, or other metals of all lengths 
up to 45ft., and of any width up to 30in. The machine must have 
a maximum testing capacity of 800,000 lb., and be capable of 
accurately measuring strains. The machine is to be furnished com- 

‘lete with all necessary tools and driving machinery, and with 
folding down bolts ready for erection. It must be delivered within 
five months from the date of contract. It will be further demanded 
that the machine shall be taken back in part payment for a machine 
of 2,000,000 Ib., testing capacity at an early date, which may be 
specified in the stncom A and upon terms which may be stated in 
full. Satisfactory guarantees will be required, and a penalty of 100 
dols. per day in case of non-fulfilment of contract. The general 
proportions of the machine must be based upon a factor of safety 
of six. Applications should be made to Professor Thurton, Yale 
College, U.S. 

In avery able paper “‘On Modern Blasting Agents” recently 
read by Mr. Nobel before the Society of Arts, the author thus 
explains the reasoning which led to firing slow explosives by 
local detonation :—‘* When a hammer strikes a very thin layer of 
nitro-glycerine on an anvil the blow produces a strong compression 
of the liquid, which liberates heat and raises its temperature to the 
point at which it detonates. But only that part which actually 
receives the blow explodes. If, however, the hammer is very 
heavy, and the blow strong, the explosion is no longer confined to 
the part which receives the direct shock, and the whole goes off. 
A local detonation, owing to the immense tension of its gas, must 
be very similar in action to a strong blow, and will thus compress 
the explosive liquid which surrounds it, causing it to detonate at 
will and to propagate the explosion throughout the whole mass by 
the same means. Whether that theory be correct or not, it led to 
a result which affords considerable facilities for the utilisation of 
modern explosives. It enables us, with or without confinement, to 
turn a solid or liquid substance of very harmless appearance instan- 
taneously into gas which occupies the same or nearly the same 
bulk, but has an expanding tendency which for nitro-glycerine gas, 
must come near a pressure of 500 tons per square inch, 
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THE MANCHESTER EXHIBITION. 
(From our special Correspondent.) 
MANCHESTER, JUNE Ist. 

Tuts Exhibition is now in something like working order, 
though several important machines are not yet ready for inspection, 
and many others are waiting to be connected with the motive 
power. Perhaps the finest example of the “economy of labour” 
is the Exhibition building itself, which has been constructed in 
the most economical manner, and is so far from being water- 
tight that on a wet day the exhibitors are compelled to cover 
their exhibits with tarpaulins, while the manner in which the 
shafting has been erected, although cheap as regards first cost, 
will certainly not prove economical in the consumption of fuel, 
and it is doubtful whether it will bear the strain of some of the 
heavy machines now waiting to be attached. 

There is also great room for improvement in the refreshment 
department, and for those who wish to spend a day at the Exhi- 
bition this is an important consideration, as there is no place in 
the neighbourhood where refreshments can be obtained. At 
present, the refreshment-room consists of a miserable tent, placed 
in the rear of the main building, reached by walking across a 
swamp on some narrow planks, and offering only tea and coffee 
and confectionery to the famished visitor. 

Reverting to the Exhibition proper, I noticed a couple of lathes 
and a planing machine exhibited by Messrs. Wheatley Kirk and 
Price. These tools do not possess any novelty, and are not highly 
tinished, but are shown as specimens of a superior class of merchant 
tools taken from stock, and sold at a reasonable price. I do not 
stuppose these exhibits will obtain a very high prize, but I think 
some credit is due to the firm which shows them, as they really 
ure marketable commodities, and not fancy articles specially got 
up for the occasion, the production of which is greatly encou 
raged by this and similar exhibitions. The same firm exhibits a 
very fine horizontal steam winch for ships’ decks and other pur- 
poses, invented and made by Mr. Arthur Rigg. This winch is 
made on a new principle, the pair of engines driving it being 
horizontal, and running in one direction only. The barrel may 
be started, reversed, or thrown out of gear altogether by power- | 
ful friction cones moved bya screw and hand-wheel. The gearing | 
is fixed below, a brake worked by the foot is useful for lowering, 
and there is a cock for regulating the supply of steam. The 
engines are more powerful than usual, and run at a slower speed, 
and through the cranks being balanced all objectionable vibration 
is removed, and for this reason these winches are found of 
especial value for passenger ships and when fixed on upper decks. | 
When required for raising light loads quickly, a large drum is | 
fixed upon the shaft end instead of one of the surging barrels. | 
The chain-wheel shown is fixed only on the forward winch, and | 
used for driving the capstan. With high-pressure engines steam | 
ix always available for driving winches, but handles are added it 
required, These machines are strong and thoroughly well made: 
they work noiselessly, without vibration, and many are now in use. 

Messrs. M. Selig, jun., and Co. havea very interesting collection 
of labour-saving appliances, principally of American origin. A 
portable slot drilling machine, that can be fixed in any position 
upon a shaft whilst in its bearings, is a handy and useful little 
tool; Schwartzkoppf’s spanners are peculiar instruments, and | 
difficult to explain; the jaws are self-adjusting to a nut of any | 
size that the spanner is capable of receiving, thus dispensing 
with the necessity of adjusting the jaws by means of screws as 
in the ordinary monkey wrenches, but some little practice is 
required to render workmen familiar with the mode of using 
them. <A collection of scroll chucks comprises the Westcott 
chuck, all the jaws of which can be set simultaneously by means 
of one key, or if there should be any inequality in the article 
placed in the chuck, each jaw can be set up independently. A 
screwing and tapping machine containing seven dies in one 
wheel is worthy of notice. The dies are in two halves and 
capable of adjustment to compensate for wear. A good hand 
dniling machine is shown for fixing to a wall, bench, or mounted 
ona pillar. Taylor's speed indicator is a neat little instrument 
for ascertaining the actual speed of revolving shafting; by 
placing the projecting spindle of the indicator in the centre hole 
at the end of the shaft, the number of revolutions is registered. 
Bohlken’s earth borers are modifications of the ordinary screw 
pile, and are found useful for boring holes in the earth, from 2in. 
to 18in. in diameter, for the reception of fencing posts and other 
purposes, thus saving the labour required to excavate a hole to 
the necessary depth by means of a spade. Messrs. Selig, jun., and 
Co. also exhibited a collection of tanite emery wheels, and one 
machine for mounting them. These wheels are now being ex- 
tensively adopted for cleaning castings, toothed wheels, grinding 
suws and other tools. The advantages claimed for the solid 
tanite emery wheel are, that in tanite is found a base which is 
devoid of poisonous qualities, free from offensive smell, tenacious, 
cohesive, and friable, but yet not brittle. No doubt many 
prejudices exist against the use of emery wheels, owing to their 
liability to burst, offensive smell, and the uncertainty of their 
composition, some being too hard and some too soft. If all these 
objections have been overcome by the use of tanite, in spite of 
an objection that they sometimes wear somewhat unequally, the 
popularity of these wheels will undoubtedly increase. 

Mr. J. D. Ashworth also shows some consolidated emery wheels 
and machines for their application. A machine for cleaning 
tuothed wheels consists of an emery wheel revolving at the rate 
of 2000 revolutions per minute ; the wheel to be cleaned is placed 
horizontally on a spindle having a vertical motion ; each tooth 
can be kept in contact with the emery wheel for a certain 
number of strokes, and then by removing a spring, the wheel 
revolves so as to present a fresh tooth to be cleaned. By use of 
this machine, filing is dispensed with and greater accuracy of 
finish is insured, as each portion of the wheel receives precisely 
the same amount of abrasion. The machines for cleaning cast- 
ings consist simply of strong cast iron frames, in which from 
one to four wheels are mounted, varying in diameter from two 
to thirty-six inches, and in thickness from a quarter of an inch 
to four inches. Rests are provided for supporting the castings. 

Messrs. Kendali and Gent show some very fine engineers’ tools. 
A powerful planing machine to plane 12ft. long and 4ft. wide 
is worthy of notice. It is driven by rack and pinion with com- 
pound gearing and quick return motion ; there are two tool 
boxes, each self-acting in horizontal, angular and vertical cuts. 
A ‘elf-acting rotary oiling arrangement prevents the galling of 
the vees. A shaping machine with a 12in. stroke and a traversing 
head is adapted for general shaping, and is fitted with a circular 
motion for external curves. It is furnished with two tables, one 
plain and the other with a perforated side plate, adjustable 
longitudinally and vertically. The tool box is fitted with a 
worm, divided to avoid backlash, and segment wheels for internal 
curves and angular cuts; the length of bed is 7ft., and it will 
shape toa depth of 64in. A Qin. shaping machine, with a fixed 
head, is similar in principle, but intended for smaller work and 
adapted for makers of cotton and agricultural machinery or 
mechanics’ shops, or any purpose where a strong shaping machine 
is required at a lower price than the more elaborate and costly 
machines with traversing heads, A slotting machine with a 9in. 











stroke will admit an article 16in. in depth, and 3ft.. 6in. in 
diameter ; it has a compound table, self-acting in longitudinal, 
transverse, and circular cuts. A slot drilling machine can make 
slots or grooves by the combined action of a rotary drill and 
lateral motion, the latter motion being given-to the drilling head 
and stock of the machine ; this enables the work to be stationary, 
so that any size of shaft or connecting rod may be drilled. 
There is a sharp-edged grindstone attached to each machine for 
grinding up the drills. A brass-finishing machine is well adapted 
for finishing brass taps, valves, &c., a collection of which are 
shown as finished by this machine. The article to be finished is 
fixed to a sliding table, its position being regulated by compound 


slides, it is then acted upon by rotary cutters, of which various 


forms are used. The machine can be worked by a youth, and is 
much more economical than the ordinary mode of finishing by 
hand with files. The same firm exhibits a good specimen of a 
Yin. lathe. 

In Brown's patent screwing machine the thread is cut by three 
revolving dies; the bolt only passes once through them, and is 
finished and withdrawn without reversing or stopping the ma. 
chine. The arrangement of the die-box and working parts is 
much less complicated, and consequently more durable and easy 
to keep in order and to work than any other machine. A main 
feature is that the dies are perfectJy rigid, immovable as any 
solid die, and yet have all the advantages of adjustable ones. 
The chief part, the die-box, is made in two principal divisions— 
the one holding the dies being called for purposes of description 
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screwing down this piston the oil is forced under the ram and 
the rail is lifted. It is a compact little instrument, the base 
measuring 18in. by 6in, and the weight being under 40 Ib. it is 
convenient for carriage, and is intended to supersede the old 
cumbersome handspike for lifting permanent way. Simpson’s 


| patent bench vice is very useful for carpenters and others. By 


lifting the jaw and screw bodily up out of the half-screw in 
which the latter rests, the jaw can be set in any desired position 
without the use of the screw; when the work is placed in the 
vice and the jaw pushed up against it, the screw is dropped into 
the half screw, and a turn or two taken with the handle in the 
ordinary way. Portable hand-screwing machines are ver 

plentiful at this exhibition, and one of the best is shown fy 
Messrs. J. Heap and Co., Limited. It will screw pipes from liu. 
to 2in. in diameter without changing the dies, and bolts from 
ljin. to 2in. with three sets of dies. When the pipe is a fixture, 
room for the machine only is required, the grip of the vice being 
sufficient to hold it while it is being screwed. Four hand-screw- 
ing machines, made by Messrs. Heap and Co., Limited, are exhi- 
bited by Mr. W. Bowker, who is the patentee of a very ingenious 
silent drilling brace, in which there is no ratchet and pawl, but 
the requisite grip of the head of the drill is obtained by means 
of a small pin, placed in a groove in the head of the drill ; as the 
handle is moved the pin travels up the incline of the groove until 
the handle and the head are firmly locked together. When the 
handle is moved back for another stroke, the pin is pushed down 
the groove by means of a spring, This principle is applicable 
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the internal die-box, the other, partially behind and out- 
side this one, the external; and it is this last which forms, 
by an ingenious arrangement of internal curves acting in 
various ways, the means, when moved to and fro, of throw- 
ing the dies in and out of work, and by adjustment—by 
movement round the internal box,—regulated by a graduated 
table or index, the mode of compensation for wear in re-grinding 
the dies, and for setting to standard and other sizes. The dies 
are placed in three slots in the face of the internal die-box at 
equal distances, and in such a manner that their cutting edges 
always point to the centre of the bolt—the correct angle for clean 
cutting ; the front edge of each die is “ bell mouthed,” or tapered, 
so that in screwing black bolts the rough surface is turned away 
before the thread begins to cut. In the internal die-box is a 
small steel spring lifting the die clear up from its work when the 
hand lever is thrown back; and when it is brought forward, by 
the action of another portion of the external die-box sliding over 
the ends of the dies, forcing them accurately into a working 
position. The dies are simple pieces of flat steel, easily made by 
an ordinary workman. The bolt is held in the carriage by 
V-pieces, moved by a right and left-hand screw, and the end 
once pointed in the dies; it is by them drawn forward until they 
are withdrawn by the hand of the operator on the lever; the 
carriage is wound back by hand, by rack and pinion, the bolt 
taken out, another inserted, and the dies set to work by another 
move of the lever in the most expeditious manner. By 
one of the small machines, an inexperienced workman has 
cut four } bolts 1} up per minute. The threads are well and 
cleanly cut, of an accurate form, and quite as good as if chased 
in alathe. The dies are easily changed. The operation can be 
completed in a few seconds, For tapping, the nut is held simi- 
larly to a bolt in the carriage, a round socket is securely held in 
the centre hole of the die-box by one blank die, this socket holds 
the tap, and so the work proceeds. In the machine there are 
few working parts, these of a most durable description and not 


easy of disarrangement, and a peculiar advantage in the arrange- | 


ment is that the patent die-box can be 
screws, gas tubes, &c. 

Messrs. Shaw, Hossack, and Co. exhibit a self-acting horizontal 
boring machine, specially adapted for boring the arms of loco- 
motive reversing shafts and tender brake shafts. It is a very 
neat tvol, and well adapted for a locomotive shop. 


adapted to screw coach 


Messrs. Tangye Brothers have a large stand filled with an 
assortment of their well-known specialities, such as hydraulic | 
punching bears, “ Duplex” lever punches, Warsop drills, differ- | 


ential pulley blocks, &«. The Warsop light forging hammer is 
a new tool ; it consists of a 4in. cylinder with a 6in. stroke, and 
the weight of the hammer’is 55 1b.; a treadle round the base of 
the hammer enables the workman to control the steam while 
both hands are employed, and the valve is arranged to leave the 
piston at the top of the stroke. This hammer, I[ should think, 
will be found a great economiser of labour in all smiths’ shops 
where steam is available ; the whole weight of the hammer is 
34cwt. Tangye’s rail lifter consists of a small cylinder filled 


with oil and fitted with a piston, with a screwed piston-rod work- | 


ing in the cylinder cover, which is tapped to receive it. By 








for all feed machines where ratchet wheels are used, and is 
specially useful where a very fine or variable feed is required, as 
the amount of feed is not regulated by the size of teeth as in a 
ratchet. For light work I fancy this arrangement will answer 
very well, but in heavy work I should fear there would be a 
tendency for the pin to get jammed in the groove. 

Sir J. Whitworth and Co. exhibit some magnificently finished 
tools, including a self-acting planing machine with reversing 
tools, a screw-cutting foot lathe for amateurs, a measuring 
machine with standard up to 12in. in length, a set of standard 
gauges, surface plates, &c., all of which are only remarkable for 
great accuracy of construction. The nine-pounder breech-loading 
field gun and steel carriage and the specimens of fluid compressed 
steel seem rather out of place. 

Messrs. Westray, Copeland, and Co., of Barrow-in-Furness, are 
represented by one of Besley’s patent punching, shearing, and 
angle cropping machines, illustrated in the accompanying 
engraving. The punches or dies are worked by means of 
a L or T-shaped lever, made of wrought iron or steel, 
having a rocking motion, on a shaft or pivot fixed in the upper 
part of the body or main casting of the machine, the necessary 
motion being communicated to the lever at or near the lower 
end of its vertical arm, through the medium of an eccentric, 
worked by means of gearing arranged at the lower part 
of the machine. By this arrangement a light machine of great 
strength is produced. The whole of the gearing and driving 
apparatus being under the floor promotes stability, allowing 
a clear floor space all round, and also allowing a swing jib to be 
fixed to the main casting in such a manner that it can be swung 
right round from the punching to the shearing end. These 
machines, which are made to punch l}in. holes through 1}in. 
plates, will punch holes in 15in. angle iron rings or flange plates 
when held below the punch and dies, and from any size down to 
22in. diameter, when held above the punch and dies. These 
machines will also punch holes in welded flue rings, for Gallo- 
way’s or other cross tubes, from 24in. diameter and upwards. 
The shearing and angle cutting blades are thrown out of gear 
while the machine is working in such a manner that they are 
stationary, thus saving the wear on the cutting edges. The 
machine exhibited is driven by a separate engine placed beneath 
the floor. 








InDIA-RUBBER SIDEWALKS.—The National Car Builder; U.S., 
says :—India-rubber sidewalks are coming into fashion out west. 
For small towns they are admirable—combining economy with 
durability. The first experiment was made in Danville, Iowa, 
where 300 yards were put down on one of the principal streets, 
All the boys in the place ran over it, but there was no noise. A 
leading merchant stopped in front of his house, then jumped on 
his heels. The elastic forces hidden in the rubber threw him over 
the gate to the roof of the piazza. But after a few trials he was 
able to alight on the steps with the graceful accuracy of a flying 
squirrel. The chief drawback to the walk is its odorous familiarity 
in hot weather, but it can be neutralised by a weekly wash of borax 
and coal tar. Its principal advantage is that it can be stretched. 
As the town grows, it is pulled out toward the suburbs, Two yoke 


of cattle can lengthen it three miles a day, 



























_ 
oy 
- 
i 
] 
: be 














JuNE 4, 1875. 


THE ENGINEER 


391 
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WE illustrate above a fine fixed hydraulic riveting machine, 
recently erected at Cireusot Works, by Mr. Tweddell, of Delahay- 
street, Westminster. 

The general arrangement of the machine is illustrated tc o fully 
to require description. The machine can take a row of rivets 
about 6ft. Gin. long, and the compressing strain is about 80 tons 
per rivet when the machine is doing its maximum, which can be 
reduced to 20 tons by taking weights off the accumulator. This 
is by far the most powerful riveting machine ever made. One at 
Jarrow, made for Messrs. Palmer, can take in a seam 11ft. long; 
but the strain per rivet is only 30 tons. The great range, how- 
ever, of the Jarrow machine enables a marine boiler shell to be 
riveted straight oft, without stopping to turn it end for end. | 

In the machine we illustrate, pressure is supplied by two-throw 
13in. pump, which force water into the accumulator, which is 
of the differential type, and loaded to 1500 1b. per square inch, | 
when the accumulator is filled a rod is caught by a tappet, this 
stops the suction pipe to the pumps. The water is led from the 
accumulator to the machine, and by a suitable valve the ram is 
worked. Only one valve is required for the whole plant, every- 
think is above board and get-at-able, although owing to the 
extreme neatness of the arrangement and the high pressure used, 
the head of riveting standard is very small and out of the way 
of everything. The speed of these machines can be regulated 
from 25 to 2 rivets per minute. They require little or no foun- 
dation, the exhaust water returns to a small cistern as shown, 
and from that it again goes to the pumps. It is needless to ex- 
patiate further on these machines, which are now in use at every 
large works, and in the dockyards of every European power. 
The machine illustrated is one of several ordered by Mr. Henry 
Chapman, of Paris, for use in France, in which country we are 
glad to learn Mr. Tweddell’s hydraulic machinery is being largely 
adopted. 


NAVAL GUNS AND GUNNERS AND GUNNERY. 
By Mr. Joun Scorr RussE.t.* 

NAVAL guns and gunners and gunnery differ in so many essen- 
tials from military men and weapons in their aims, means, an 
mode of use, that their structure, circumstances, and —_ 
should be widely different. What is good for one may be folly for 
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the other. On land artillery in England we have expended enor- 
mous sums of money on new guns, which we now all admit to be 
worthless and dangerous ; but we have gained, at great cost to the 
nation, knowledge which we should now use for the public good. 
Before we began our new experiments on gunnery we possessed one 
gun which was possibly the best in the world. It was our 68- 
pounder 95 ewt. gun. Both army and navy had unlimited and 
well-earned confidence in that gun. Its power of endurance was 
enormous; the initial velocity which it gave to the shot was 
greater than most of our modern guns; it was both durable and 
efficient. Since then we have gone on a false track, and have paid 
a large penalty. This false track has done most harm in failing to 
give us trustworthy and efficient durable naval guns. 

For the design of the best naval gun we should try to throw 
aside the prejudices and traditions of the past, and look the abso- 
lute facts of the case full in the face as they now stand. For the 
work of the future man-of-war, what do we want the ship’s guns 
todo? Formerly, what we wanted to do was to kill the enemy’s 
crew, and make them haul down their flag, and therefore to board 
their ship. What do you want now? You want to destroy the 
ship—not the men; you want either to blow her up, or run her 
down. That is all. The small objects and small injuries of the 








past have no value now. To destroy a large ship is our modern | 


aim; and that our modern man-of-war must do, or fail. Two 
means alone can destroy large ships—large shells, or running down. 
The soldier fights with the bullet or the bayonet ; the ship fights 
with the shell or the stem. Now this view of the case imperatively 
demands guns of great bore. Pray mark the difference. I do not 
say guns of great weight merely; I say guns of great bore. In 
this distinction I am marking the cause of our great blunders. We 
have been wasting our time and means on guns of great weight 
and small bore, when we should have been making guns of great 
bore, and should have been expending our means and brains on 
making our great-bore guns as light, strong, handy, and effective 
as possible. That should have been our aim: that must be our 
future aim—if not for military guns, at least for naval guns. 
Starting then from our old naval great gun of 95 ewt. and 8in. 
bore as the naval gun of the it, what should we have taken as 
the gun of the future? To this I answer directly: I should at 
once have taken a bore of 12in. To this you reply at once, that 
12in. is a bore requiring an enormous weight of gun. I reply, that 
is the radical mistake. A great-bore gun does not require a great 
weight of gun; a small bore does require a great weight. To ex- 
plain this I must point out another blunder of the past. We used 
to fancy that the bore of a gun was intimately bound up with the 


weight of the shot. That was true; it is sono longer. With the 
old-fashioned gunnery the weight of the spherical shot was ex- 
actly measured by the bore of the gun; with rifled shot and shell 
these trammels have entirely disappeared—you are left entirely 
free to choose the weight of your shot independent of the bore of 
your gun. 

When I say that for a gun of given weight, say 12 or 18 tons 
weight, I prefer a bore of 12in. for a naval gun to a bore of Sin. 
with that weight—at least, for naval purposes. I must state 
another special point we want in a naval gun. You have been 
present, I have no doubt, as I have been, at many of our experi- 
ments on the power of guns to penetrate ship's armour, and on the 
power of armour to resist penetration. You have seen it proved 
there, as I have, that the destructive and penetrating power of the 
shot is due, not to the mere weight of the shot so much as to its 
high speed. You know by theory also, as well as by experience, that 
penetrating or destructive power is proportioned not merely to the 
speed, but to the square of the speed. Thus you know that a shot 
at 1000ft. a second and another at 1400ft. a second, the latter has 
double the penetrating power, though it has scarcely a half more 
speed; whereas, to have equal effect by weight, it would require 
double weight; while, again, double speed would give four times 
the penetrating power. This shows you why, in ship destruction, 
we want high speed of shot above everything. This is why I 
select large bore of gun instead of little bore, to give me high speed 
of shot and shell, or penetrating power. ; 

I have next to show why and how I get high speed better from a 
great bore gun than from a small bore gun; for hitherto we have 
acted on the contrary maxim, and got greater speed by smaller 
bore. Here, also, we encounter a radical change of principle, 
which I beg to recommend to your close attention. It is quite 
true that, on a small scale, smaller bore guns give higher speed to 
shot; but this is untrue on the large scale. In ships you already 
know that what is true for one size and speed, is false for another 
size or another speed. So also is it in guns; what is true in small 
guns may be false in great guns. It is neglect or ignorance of this 
and such like principles that has led us astray. 

The change of conditions on going from a small bore gun toa 
large are these :— 

(1) On the small scale, the strength of the metal of the gun is 
far beyond the strength needed for the strain of the powder; on 
the large scale, the useful strength of the metal falls off rapidly as 
the size grows. . 

(2) On the small scale, the proportion of weight of shot to area 
of bore is very small; on the large scale it becomes destructively 
great. 

(3) On the small scale, the whole strength of the whole gun is 
effectual in resisting injury to the gun itself. On the large scale 
only a small proportion of the whole metal of the whole gun gives 
effectual aid to prevent the ruin of the gun itself, and thus the 
forces we prepare to ruin the enemy only injure our own guns and 
gunners. I remember standing near one of our great guns when 
it burst. The occasion was to me most instructive. It satisfied 
me that only a very small portion of this great costly new gun of 
wrought iron and steel was of the slightest use in strengthening 
the gun. 

In illustration of these principles, I will now take given guns of 
larger and less bore, of equal weights, and loaded with shot of 
equal weight, and thus prove to you that the great bore is the good 
naval gun, and the small bore is the bad one. 

I first start with the old Sin. gun. We will take as our question 
this:—We propose a substitute for it, as a rifled gun. We know 
that our old spherical shot weighed 68 lb. ; we want our new shot 
to weigh 240 lb. Now, I ask the question practically. We agree 
that we may go in weight as far as 12 tons, or 240 cwt., in our new 
gun. The practical question I mean to put is this. Is it better to 
make our new naval gun of 12 tons of the bore of S4in. or of the 
bore of 12in.? : 

First compare these areas of bore: 8}in. bore contains 72 round 
inches, 12in. bore contains 144 round inches. From this you con- 
clude that, equal weights of shot being taken, it will only require 
one-half the force to gain equal speed of shot for given weight, or 
only one-half the bursting force per inch of gun. Or, if you take 
equal propelling force per inch, the same shot that leaves the 
small bore with 1000ft. initial speed will leave the larger bore with 
1400ft. initial speed. : 

Coming, now, to the main point of endurance of the gun and its 
safety, I say that for the same speed of the same shot, the gun is 


| only strained one-half in the great bore of what it is in the little. 


So much for the gain of speed. You see that the gain is unques- 
tionable, and I now come to the question of strain on the metal. 
It may be said that the 12in. 12-ton gun is thinner than the &4in. 
12-ton gun. It is thinner, but only in the proportion of 15 to 13, 
while its work is much more effectual in the ratio of 26to 13. But 
this is understated. You all know that the inner coating bears 
much more effectual strain than the second, and the third out- 
wards bears still less. Now, the difference between the small bore 
and the large bore in this respect is that the two inner effectual 
thirds remain in the large one, and only the least efficient of the 
three is removed. The less thickness of the large bore is, there- 
fore, compensated further by its great efficiency. 

I need not continue these details further. I believe you will be 
able to satisfy yourselves, as I have done, by calculation and by 
trial, that in very large heavy guns the larger bore has the pre- 
dominance of advantages, and the smaller a predominance of dis- 
advantages. 

I next pass to the question of shot and shell and charges for the 
great-bore naval gun. I have assumed, in all I have said, that we 
shall know how to regulate the discharge of our powder power so 
as to get out of it the greatest quantity of useful force with the 
least quantity of hurtful force. I may say shortly how this can be 
got. Let the charges of our great-bore guns be made of large solid 
masses—not mere pebble powder, which is an error, but in pro- 
perly proportioned hollow cylinders. In these let the lighting take 
place from the centre of the cylinder, so that the powder burns 
uniformly outwards. This gives perfect burning, perfect efficiency, 
and maximum useful effect. Moreover, these cartridges, prepared 
in metal cases perfectly air-tight and water-tight, would be carried 
in a ship in the best possible condition both for general safety and 
immediate usefulness. 

Lastly, as to shot, I call attention to the fact that since we gave 
up spherical shot and took to cylindrical shot, we have the power 
of making a far greater variety in the volume of the shot and 
shell, and in their dimensions and proportions, than formerly. I 
can now fire with equal precision from a large-bore gun wide, 
roomy, explosive shells, and long, narrow, solid, penetrating shot. 

The next point of importance to our guns at sea is a steady gun 
platform. This is to be given only by certain qualities of the ship. 

his is to be obtained in the following manner:—1. By making 
the form of the ship such that her stability shall be formed nearly 
equally of the too opposite kinds to which I_ beg your discrimina- 
ting attention—(1) stability of form; (2) stability of weight; (3) 
stability of distribution. Having got a ship with sea-going stability 
of gun platform, the next point is the gun carriage. Now I have 
little to say regarding the ordinary naval gun carriages, which 
have been fully studied and matured by most competent naval 
men; but I wish to say that there are very many cases in which 
the Moncrieff gun carriages offer the greatest advantages for naval 
great-bore gunnery. It is, however, only in special cases that 
their great value is manifest. All I wish to do is specially to 
direct the attention of naval men to them, as I clearly foresee 
that several classes of ships can do much better service if expressly 
designed for these gun carriages than if designed and constructed 
for the common ones. , 

I feel sure you do not imagine that I mean to confine your plans 
of the future to the consideration only of the three | ey ups 
which appear to me to be the essentials of the fleet of the future. 
I have limited myself to them merely as the essentials to victory 
in the great ocean warfare of the future. 

Besides these there remain the special service classes of ships 
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which may serve as aids and supplements to our great fleets, and | determination of laws. 
which require special adaptations to special aims or home service ; | 


while our large fleets must be ready to go into any ocean which 
requires their presence. Turret ships are some of these; ships of 
exceptionally light draught and large guns are among these; floating 
batteries and dispatch boats are others; and in general vessels 
built purely for what we call coast defence are what I call special 
service classes. -- I do not omit these because I undervalue them; 
l omit them because even if we had any number of them, they 
would not enable us to gain a great naval victory on the open sea, 
nor to destroy the enemy’s fleets in his own seas; and it is this 
form of attack which is our only sure defence of our country in the 
future. I will, however, say a word or two that I think useful in 
regard to our special classes of ships. We want some classes of 
vessels for war which shall be specially fit for service in rivers, 
bays, and shallows; fixed turret ships and revolving turret ships 
are among these; they must have light draught, and large guns, 
and this special quality, that they may pass by land fortifications 
without injury and be able at one and the same time, while 
keeping their guns at work steadily on the enemy, to pursue their 
course steadily along a circuitous or winding channel. This 
service is to my mind the one service for which turret ships are 
specially suited. For rivers, inland bays and similar coast service, 
the important qualities are, light draught, handiness, large bore 
guns, and high speed shot—great endurance, long voyages, and 
ocean-going qualities they may not have. In regard to floating 
batteries Ij have little to say; they will be easily destroyed by the 
single great gunners I have described. I must say that Iam con- 
vinced of the great value of circular floating batteries with thick 


armour and numerous great guns, made te revolve while firing | 


by means of screw propellers; having also their propellers and 
engines so made as to be able to remove them from one place to 
another. I am also in favour of large flotillas of extremely small 
shallow-water vessels, for pouring hea 
decks of the enemy, if ever he should rash enough to enter 
any English harbour among either our merchant fleets or our men- 
of-war; but I put them last on the list, because, as I have already 
said, our greatest wisdom lies in being ready to destroy on his own 
shores, in his own seas and harbours, the entire fleets of our 
enemy, before he has time even to complete his arrangements for 
attempting to enter our seas. Everything short of this on our 
part would be mere childish folly. 

I hope to have made it clear that while I give supreme import- 
ance to our ocean war fleets, I do not undervalue our home 
defence, and inland, bay and river, and coast defence—I merely 
place it second. In regard.fo all our classes of war ships, I wish to 
call attention to certain points of paramount importance, which I 
think it possible may not yet have acquired in the minds of 
younger men than myself all the attention and importance which 
my experience and observation, and my knowledge of the views of 
able men, have led me to attach to them. 

(1) The proper proportion of ship, form of ship, and disposition 
of weights ina ship, which give that ship, in open sea, in heavy 
weather, a steady, gentle wave motion; in other words, a steady 
gun platform. 

(2) The proper construction of ship in regard to selection of 
materials of construction and mode of construction, which shall 
give that ship endurance, not merely against the shot and shell of 
the enemy, but also against the heavy sea and against shot and 
shell under water, by torpedoes or similar means, and also against 
running down. 

(3) The proper mechanism of manceuvring the ship, so that 
with high speed and large dimensions your powerful ocean man- 
of-war and your ocean cruiser shall be as quick and handy in a 
heavy sea as an ordinary small ship in smooth water. 

(4) The proper nature of the great gun of the future, and its 
shot and shell, and charge, and of its gun carriage, and its system 
of manceuvres, so as to get a maximum of destructive effect out of 
a given mass of gun and massof ship, and material of attack and 
defence ; and this with peculiar reference, not to smooth water 
or stationary batteries, but specially to naval action on the high 
seas. In these respects a military battery and a naval battery are 
as different. as possible—even contrary. 

To those four points I call your special consideration ; I have 
matured and decided views on them all, but it is plain that each is the 
subject of a special paper, and there is not room here to exhaust 
any one of them, One or two of themI shall refer to in a fol- 
lowing paper. 








TESTING METALS. 

THE following is the organisation of the United States 
Board appointed to test iron, steel, &c :—President, Lieut. Col. 
T. T. S. Laidley, U.S.A.; Commander L. A. Beardslee, 
U.S.N. ; Lieut. Col. Q. A. Gillmore, U.S.A.; Chief Engineer 
David Smith, U.S.N. ; W. Sooy Smith, C.E. ; A. L. Holley, C.E. ; 
Rk. H. Thurston, C.E., Secretary. This board is appointed by the 
President of the United States, in aceordance with the provisions 
of section 4, of ‘An Act making appropriations for sundry civil 
expenses of the Government, for the fiscal year ending June 30th, 
1876, and for other purposes,” approved March 3rd, 1875. It is 
instructed to determine by actual tests the strength and value of 
all kinds of iron, steel and other metals which may be submitted 
to it, or by it procured, and to prepare tables which will exhibit 
the strength and value of said materials for constructive purposes. 
Standing committee of the board.—(A) On Abrasion and Wear: 
R. H. Thurston, C.E., chairman; A. L. Holley, C.E.; Chief En- 
gineer D. Smith, U.S.N. Instructions: To examine and report 
upon the abrasion and wear of railway wheels, axles, rails and 
other materials, under the conditions of actual use. (B) On Armour 
Plate: Lieut. Col. Q. A. Gillmore, U.S.A., chairman; A. L. 
Holley, C.E. ; R. H. Thurston, C.E. Instructions: To make tests 
of armour plate, and to collect data derived from experiments 
already made to determine the characteristics of metal suitable for 
such use, (C) On Chemical Research: A. L. Holley, C.E. chair- 
man ; R, H. Thurston, C.E, Instructions: To plan and conduct 
investigations of the mutual relations of the chemical and hani 
cal properties of metals, (D) On Chains and Wire Ropes: Com- 
mander L, A. Beardslee, U.S.N., chairman; Lieut. Col. Q. A. 
Gillmore, U.S.A. ; Chief Engineer D. Smith, U.S.N. Instructions : 
To determine the character of iron best adapted for chain cables, 
the best form and proportions of link, and the qualities of metal 
used in the manufacture of iron and steel wire rope. (E) On Cor- 
rosion of Metals: W. Sooy Smith, C.E., chairman; Lieut. Col. 
Q. A. Gillmore, U.S.A. ; Commander L. A. Beardslee, U.S.A. 
Instructions : To investigate the subject of the corrosion of metals 
under the conditions of actual use. (F) On the Effects of Tem- 
perature: R. H. Thurston, C.E., chairman ; Lieut. Col. Q. A. 
Gillmore, U.S.A. ; Commander L. A. Beardslee, U.S.N. Instruc- 
tions : To investigate the effects of variations of temperature upon 
the strength and other qualities of iron, steel and other metals. (G) 
On Girders and Columns: W. Sooy Smith, C.E., chairman; Lieut.- 
Col. Q. A, Gillmore, U.S.A.; Chief Engineer D. Smith, U.S.N. 
Instructions: To arrange and conduct experiments to determine 
the laws of resistance of beams, girders and columns to change of 
form and to fracture. (H) On Iron, Malleable: Commander L. A. 
Beardslee, U.S.N., chairman; W. Sooy Smith, C.E.; A. L. Holley; 
C.E, Instructions; To examine and report upon the mechanical 
and physical proportions of wrought iron. (I) On Cast Iron: 
Lieut.-Col. Q. A. Gillmore, U.S.A., chairman; R. H. Thurston, 
C.E.; Chief Engineer D. Smith, U.S.N. Instructions: To consider 
and report upon the mechanical and gene properties of cast 
iron. (J) On Metalic Alloys; R. H, Thurston, C.E., chairman; 
Commander L, A. Beardslee, U,S.N.; Chief Engineer D. Smith, 
U.S.N. Instructions: To assume charge of a series of experiments 
on the characteristics of alloys, and an investigation of the laws of 
combination. (K) On Orthogonal Simultaneous Strains: W. Sooy 
Smith, C.E., chairman; Commander L. A. Beardslee, U.S.N.; R. 
H. Thurston, C.E. Instructions: To plan and conduct a series of 
experiments on simultaneous orthogonal strains, with a view to the 





(L) On Physical Phenomena: W. Sooy 
Smith, C.E., chairman; A. L. Holley, C.E.; R. H. Thurston, C.E. 
Instructions: To make a special investigation of the physical pheno- 
mena accompanying the distortion and rupture of materials. 
(M) On Reheating and Rerolling: Commander L, A. Beardslee, 
U.S.N., chairman; Chief Engineer D. Smith, U.S.N.; W. Sooy 
Smith, C.E. Instructions: To observe and to experiment upon the 
effects of reheating, rerolling, or otherwise reworking; of hammer- 
ing, as compared with rolling, and of annealing the metals. (N) 
On Steels Produced by Modern Processes: A. L, Holley, C.E., 
chairman; Chief Engineer D. Smith, U.S.N.; W. Sooy Smith. C.E. 
Instructions: To investigate the constitution and characteristics of 
steels made by the Bessemer, open hearth, and other modern 
methods. (O) On Steels for Tools: Chief Engineer D, Smith, 
U.S.N., chairman; Commander L. A. Beardslee, U.S.N.; W. Sooy 
Smith, C.E. Instructions: To determine the constitution and cha- 
racteristics, and the special adaptations of steels used for tools. 
The above-named committees of this board are appointed to con- 
duct the several investigations and the special researches assigned 
them in the interval during which the regular work of the board is 
delayed by the preparation of the necessary testing machinery, and 


| during such periods of leisure as may afterwards occur. These inves- 


tigations are expected to be made with critical and scientific accu- 
racy, and will therefore consist in the minute analysis of a 
somewhat limited number of specimens, and the precise deter- 
mination of mechanical and physical properties, with a view to the 
detection and enunciation of the laws connecting them with the 
phenomena of resistance to flexure, distortion, and rupture: 
The board will be prepared to enter upon a more general investi- 
gation, testing such specimens as may be forwarded to the presi- 
dent of the board, or such as it may be determined to purchase in 


| open market, immediately upon the completion of the my oe 


large shells on to the | 





ordered, at which time circulars will be published giving detailed 
instructions relative to the preparation of specimens for test, and 
stating minutely the information which will be demanded previous 
to their acceptance. 
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1253. An improved method of and apparatus for CuEcKinG the Recetpts 
of Money taken on omnibuses and tramway cars, at theatres, music- 
halls, and any or every other place or places of amusement, entertain- 
ment, or otherwise, and generally to check the receipt of money or 
goods, Levett Bain, Hemming's-row, St. Martin’s-place, Charing Cross, 
London.—7th April, 1875. 

1541. Improvements in Rattway SIGNALLinc Apparatus, Louis Knob- 
lauch, King William-street, London.—A communication from Eduard 
Zimmermann and Rudolph Knoblauch, Cologne, Diusburg.—27th April, 
1575. 

1683. Improvements in Hypravutic O11 Pressinc Macuinery, John 
Bacon, Trinity-street, Gainsborough, Lincolnshire.—tth May, 1875 

1695. A new or improved Excavator, James Deas, Glasgow, Lanarkshire, 
N.B., and Andrew Nairn, Crosshill, Lanarkshire, N.B.—7th May, 1875. 

1711. Improvements in machinery for manufacturing Tosacco, George 
Murdoch, Belfast, Antrim, lreland.—8th May, 1875. 

1727. Improvements in certain ARTICLES of Dress, and in appliances 
connected therewith, Martin Kosminski, New North-road, London.— 
10th May, 1875. 

1747. An improved Heater for Economisinc Furi and Water for high- 
pressure steam engines, Edward Taylor, St. Mary’s-road, Faversham, 

Kent. 

3. Improvements in WasHers, Louis Ludolph, Richmond Villas, 

rouch End, Middlesex.—1lth May, 1875. 

1766. Improvements in Percusstve Rock Dritis, Thomas Brown, 
Newgate-street, London. — A communication from Charles Burleigh, 
Fitchburg, Massachusetts, U.S. 

1767. Improvements in the method of and apparatus for Frxina the Tires 
upon Raitway WHEELS, Joseph Ainscow, Bradford, near Manchester. 
1768. Improvements in Linen and other Faprics, and in Looms for 
manufacturing the same, Charles James Webb, Randalstown, Antrim, 

Ireland. 
769. Improvements in apparatus for Prepartnc Cotton and other 
Fipres for SpinninG, Charles Henry Bazley, Manchester. 

1770. Improvements in Sarety Sicnats for Rarways, Benjamin Joseph 
Barnard Mills, Southampton-buildings, London. — A communication 
from Henry Flad, St. Louis, Missouri, U.S. 

1771. A newor improved Motive Power, Johann Ernst Friedrich Liideke, 
Wilmot-place, Camden Town, London. 

1772. Improvements in HorsesHoes, Frank Wirth, Frankfort-on-the- 
Maine, Germany.—A communication from the Continental Caoutchouc 
and Gutta-percha Compagnie, Hanover, Germany. 

1773. An improved instrument or apparatus for Drawino or ExTRACTING 
Nats and other articles, Arvid Henry Elliott, New York, U.S.—A com- 
munication from Marischal D. Converse, New York, U.S. 

1774. Animproved method of Treatinc and LiqueryING SACCHARINE 
Matters for the use of brewers, sugar refiners, and others, and apparatus 
for carrying the same into effect, Charles Richardson, City of London 
Brewery, Upper Thames-street, London.—12th May, 1875. 

1776. A new method for Removine the INcrustation from BolLers, 
Ketrtves, and other similar articles, Louis Ludolph, Richmond Villas, 
Crouch End, Middlesex. 

1777. An improvement in PHoroGRaPHERS’ Heap Rests, applicable also 
to Stanps used for other purposes, Charles Johnson, Leeds, Yorkshire. 
1778. Improvements in the method of and in means for Errectine the 
ApsustMeEnsT of the SprnpLes of MuttipLe DriLurnc MacuINEs, appli- 
cable also to other apparatus wherein the simultaneous adjustment of 

several parts is required, Edward John Cowling Welch, Manchester. 

1779. Improvements in apparatus for ReecuLatinc the ComBusTion in 
Steam Borer Furnaces, Samuel Madden, Blenheim House, Heston, 
Middlesex. 

1780. Improvements in ‘EMERY WHEELS and apparatus used therewith, 
and in the method of and apparatus for cutting and trueing the 
grinding surfaces of emery wheels, Arnold Budenberg, Manchester. 
communication from Louis Bollmann, Vienna, Austri+. 

1782. Improvements in apparatus or appliances for CLEANING Pipes for 
SmoxkineG, Horatio Nelson Hornby, Strand, London. 

1783. Impr its in hinery or apparatus for making Movutps for 
CastinG in Metats, Alexander Hutchinson, the Oak Foundry Company, 
Glasgow, Lanarkshire, N.B. 

1784. Improved apparatus for DisTILLinc Atconot, William Henry 
Gilbert, Hanworth, Middlesex. 

1785. Improvements in P1anororTEs, Henry Edward Newton, Chancery- 
— London.—A communication from Auguste Desiré Bernard Wolff, 

aris. 

1786. Improvements in machinery for making Botts, Set-screws, and 
Rivets, Edward Davies, Atherton, Lancashire. 

1787. Improvements in Lamps to be employed in diving operations, 
Edward Thomas Hughes, Barnes, Surrey. — A communication from 
Charles Marschalk, Neufahrwasser, Prussia. 

1788. Improvements in apparatus for Tenoninc or Re LisHinG SasH, 
Butnp, Door, and other Rats or Frames, Henry Gardner, Fleet-street, 
London.—A communication from William Abercrombie, Market-street, 
Hamilton, Ontario, Canada. 

1789. Improvements in Furnaces, Kenneth Henry Cornish, New-inn, 
Strand, London. 

1790. Improvements in CentriruGAL Pumps, John Jameson and Anton 
Georg Schaeffer, Alkenside Hill, Newcastle-upon-Tyne.—A i 














1802. Improvements in apparatus for the Raisinc and Lowerine of 
Suips’ Boats, John Percy, Quality-court, Chancery-lane, London. 

1803. Improvements in the manufacture of Size, and in the application of 
a certain material for preventing mildew in cotton and other fibrous 

bst. , Richard Lansdale, Manchester. sm 

1804 Improved means for ACTUATING AUTOMATON MecuanisM, John Nevil 
Maskelyne, Egyptian Hall, Piccadilly, London, and John Algernon 
Clarke, Sutton St. Mary, Lincolnshire. 

1805. Improvements in the manufacture of WaTERPROOF CoaTs or 
GARMENTS and other articles of dress, Thomas Marshall, Belfast, 
Antrim, Ireland. 

1806. An improved method of Recovertne the Brewers’ Wort and other 
matters retained within the hops after boiling or boiling and pressing, 
and in the arrang t of inery for that purpose, Horace Tabberer 
Brown, High-street, Burton-on-Trent. : 

1807. Improvements in DisTILLING APPARATUS, and means for economically 
effecting the separation of sulphur from native ores and other substances, 
Owen Charles Dalhousie Ross, Craven-street, Strand, London. : 

1808. Improvements applicable to UmBRELLAS and Parasois, William 
Edward Hall, Sloane-street, London. 

1809. Improvements applicable to CompensaTING Sarety METALLIC 
Pistons, VALVES, and ANTI-GALVANIC LuBRIcANT for same, applicable 
more especially to steam, water, air, or gaseous engines, to stuffing- 
boxes, to circular or piston valves, and to air and water pumps, Matthew 
Prior, Sheffield.—14th May, 1875. 

1811. Improvements in apparatus for Saruratinc Yarws and other 
textile materials with bleaching, preparing, mordanting, dyeing, 
clearing, or other liquids, William Reid, Govan Croft Dye Works, 
Lanarkshire, N.B. 

1812. Improvements in Type ComposinG and DisTRIBUTING APPARATUS, 
Alexander Fraser, Edinburgh, Midlothian, N.B. “ee 
1813. Improvements in VenTiLators for Sewers and Dratys, Benjamin 

Crocker Cross, Redhill, Surrey. 

1814. Improvements in machinery for Pickinc, CarpiNG, and SPINNING 
both OLp and New CorpaGe and all materials suitable for the calking 
of ships, for combing flax and hemp, and for picking rags and other 
textile materials, Henry Latour, Old Compton-street, Soho, London. 

1815. Improvements in the construction of Lamps, applicable also for 
heating purposes, Kenneth M‘Leay Phin Louttit, Greenwich, Kent. 

1816. A new and improved Pump for pumping water, air, or gases, Joseph 
Wallace, Seaham Harbour, Durham. 

1817. Improvements in DistnreGRaToRS, James Harrison Carter, Mark- 
lane, London. 

1818. A PepomoTive WHEELED HorsE or PERAMBULATOR, Samuel Ibbotson, 
Kirkman-place, Tottenham-court-road, London. 

1819. New or improved mechanism or apparatus for APPLYING TENSION 
to Tapes or BANDs which are employed for driving spindles, shafts, or 
other rotating bodies, Archibald Watson Finlayson, Johnstone, Renfrew- 
shire, N.B. 

1820. An improved MILLSTONE-DRESSING Macuixe, John Whittingham, 
the Cross, Willaston, Nantwich, Cheshire. 

1821. Improvements in the manufaeture of Metattic Covers or Lips for 
TEA-KETTLES, TEA and CorreE-Pors, and other vessels, and in the manu- 
facture of spouts for metallic vessels, William Topham, jun., and 
Edward Snushall, Birmingham. 

1822. Improvements in Burron-HOLE Casinos, William Robert Lake, 
Southampton-buildings, London. — A communication from Virginia 
Viard Balmforth, Oakland, California, U.S, -15th May, 1875. 

1824. Improvements in machinery and apparatus applicable to machines 
for making Exastic Loorep Fasrics for surgi purposes, William 
Keywood, Nottingham. 

1825. Improvements in PHoroGRaPHic PrintinG Frames and in other 
apparatus in connection therewith, Alexander Melville Clark, Chancery- 
lane, London.—A communication from Claude Léon Lambert, Paris.— 
17th May, 1875. 

1826. An improved Pyeumatic Rattway Brake, William Harley White, 
Edinburgh, Midlothian, N.B. 

1827. Improvements in the manufacture of Cricket Bats, Hon. Lincoln 
Edwin Stanhope, Harrington House, Charing Cross, London. 

1828. An apparatus to DEaDEN the Noise of Exnaust Stream in the Exir 
Pires of Locomotive, STEAMBOAT, STATIONARY, and other Encines, and 
to arrest the sparks and cinders therefrom, Philip Syng Justice, 
Southampton-buildings, Chancery-lane, London. — A communication 
from Thomas Shaw, Philadelphia, U.S. 

1829. Improvements in the manufacture of SHovets or Spapes, and 
apparatus therefor, Charles Denton Abel, Southampton-buildings, 
Chancery-lane, London. — A communication from Thomas Jefferson 
Blake, Pittsburg, Pennsylvania, U.S. 

1830. Improvements in the construction of Snips, Mansions, WARE- 
HOUSES, and other such like erections or buildings, whereby they are 
rendered Fireproor, and whereby a fire occurring in any compartment 
or room is quickly detected and confined within the said compartment 
or room, Kirwan Joyce Perceval, Annerley-street, Battersea Park, 
Surrey. 














Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 


1860. Improvemertts in TeasLinG Apparatus, Moritz Wolf Fiirth, 
Strakonitz, Bohemia, Austria.—21st May, 1875. 

1882. Improvements in Lamps and Lamp Buryers, John Henry Johnson, 
Lincoln’s-inn-fields, London.—A communication from Herman Gotthilf 
Mochring, Philadelphia, Pennsylvania, U.S.—22nd May, 1875. 


Patents on which the Stamp Duty of £50 has been Paid, 

1632. AncHors, Claud Martin and Hyppolite Martin, Great Winchester- 
street, London.—30th May, 1872. 

1591. ComprnaTion Toot, George Tomlinson Bousfield, Loughborough 
Park, Brixton, Surrey.—25th May, 1872. 

1594. Catoric Enotes, William Edward Newton, Chancery-lane, London. 
—25th May, 1872. 

1599. TreInc-IN Warps, James Shackleton and Joseph Pickles Binns, 
Halifax, Yorkshire.—25th May, 1872. 

1640. AcHromatic Ossect Guiasses, Francis Herbert Wenham, Padnal 
Hall, Chadwell, Essex.—30th May, 1872. 

1626. Typocrapnic Ercuine, &c., Alfred Dawson and Henry Thomas 
Dawson, the Cedars, Chiswick, Middlesex.—29t/ May, 1872. 

1664. Currine CLay, &c., Henry Clayton and Henry Clayton, jun., Atlas 
Works, Harrow-road, Middlesex.—lst June, 1872. 

1619. RAILWAY CARRIAGE, &c., WHEELS, William Robert Lake, South- 
ampton-buildings, London.—29th May, 1872. 

1799. Iron, John Henry Johnson, Lincoln’s-inn-fields, London. — 14th 
June, 1872. 


Patents on which the Stamp Duty of £100 has been Paid. 


1718. Curtine, &c., Stone, Joseph Ellicott Holmes, Ruabon, North Wales. 
—25th May, 1868. 

1736. BREECH-LOADING FirRE-ARMs and CarTRipGes, Bethel Burton, 
Brooklyn, New York, U.8.—26th May, 1868. 

1781. Hyprostatic Presses, &c., Robert Liithy, Bolton, Lancashire.— 
30th May, 1868. 

1816. Pipe Joints, John Henry Johnson, Lincoln’s-inn-fields, London.— 
3rd June, 1863. 

1936. PreErARING CoLouRING Matters, Heinrich Caro, Mannheim, Grand 
Duchy of Bade, and Charles Graebe and Charles Liebermann, Berlin, 
Prussia. —25th June, 1869. 


Notices of Intention to Proceed with Patents. 

209. Formine Strip Iron into SKELPS, &c., John Clark Johnson, Wednes- 
bury.—20th January, 1875. 

233. Wee. Skates, Joseph John Perry, Red Lion-square, London. 

237. ORNAMENTING, &c., the Backs of Tomer and other DeracnEep 
LooKING-GLASsES and Mrrrors, Richard Thomas Lewis, Liverpool.— 
2lat January, 1875. 

358. PREVENTING or EXTINGUISHING Fire in Suips, &c., Robert Weare, 











tion from Conrad Tegnander, Gothenberg, Sweden.—13th May, 1875. 

1792. Improvements in the construction of Sips having for their object 
to facilitate the — of life at sea, Alexander Taylor Machattie, 
Glasgow, Lanarkshire, N.B. 

1793. Improvements in the Venicies of Raitways and Tramways, and in 
means or appliances for SigNaLLinc in such vehicles, John Henry 
Johnson, Lincoln’s-inn-fields, London.—A communication from Mathieu 
Auguste Rikli, Paris. 

1794, Improvements in Stampers for CrusHinG and PULVERISING OREs, 
John Warran, Tavistock, Devonshiie, and Thomas Atkinson Ellis, 
Pentonville, London. 

1795. Improvements in or connected with WinDLasses or Suips’ WINDING 
Apparatus, Andrew Paul, Dumbarton, N.B. 

1796. Improvements in FLoatine Docks, Robert Wilson, Paisley, Renfrew- 
shire, N.B.—-A communication from Dr. Bruno Johan Tideman, 
Amsterdam. ; 

1797. Improvements in DecoraTinG or ORNAMENTING GLass, Edouard 
Aubriot, Rue Ste. Appoline, Paris. 

1798, A new or improved GRapuATED WHEEL TonGcuER or Macuive for 


manufacturing WHEELS, Henry Singleton, Upper-read, , Essex. 


1799. Improved AuTomaTIC ADJUSTING and DEoporisiné APPARATUS to be 
applied to Closer Lips, William Walkington, Yor! , 
ae — ees in ELEcTRICAL APPLIANCES, Jolm Faulkner, Man- 
r. 
1801. In; 
ways, 


vements in Latues, Andrew Muir, Albion Works, Strange- 











257. Empromertne Macuines, Robert Leach, Rosamond-street, Hulme, 
and John Webb, Grosvenor-street, Chorlton-on-Medlock.—22nd January, 


1875. 

269. Ratsinc and Forcinc Fiuips, and Liqurps, William Allen, Man- 
chester. 

273. Courtincs for RarLway Enoines and Carriaces, Thomas Barnes 

edman, East Greenwich, and Edmund Craft Siggery, Plumstead.— 

23rd January, 1875. 

275. RaliLway SLEEPING CARRIAGE, &c., Percy Burrell and Henry Valpy, 
Victoria-street, Westminster. —25th January, 1875. 
291. Mintnc Powper, Camille Espir, Berners-street, Oxford-street, 
London.--A communication from Jean Francois Auguste le Bricquir. 
294. Cup and Batt Joints for Gas Penpants, &c., William George 
Cannon, London-road, Southwark, Surrey. 

299. Locks, Thomas t ‘ham. 

302. Wacons, &c., Andrew Connell, Kingston-upon-Hull.—26th January, 
1875. 

306. Eparne Macurnes, William Edward Gedge, Wellington-street, Strand, 
London.—A communication from Emile Cornely.—27th January, 1875. 
333. Gioves, Louis Maes, Brussels. — A communication from Jules 

Fonillon.—-28th January, 1875. 
342. Buon and Drinxina Bortte, Philippe Pieri and William Smith, 
ibury-street, Strand, London. 
853. Icz, Charles Pierre Newton Weatherby, Southampton-buildi 
London.—29th January, 1875. 
360. Finters, Charles bert, Sunk Island, Hull. 
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365. Stoves, &c, James Doulton, High-street, Lambeth, Surrey.—30th 
January, 1875. 

*409. CompusTiBLE Compositions for SicNautino, &c., John ‘Henry 
Johnson, Lincoln’s-inn-fields, London.—A communication from Emile 
Aimé Alexandre Lamarre.—3rd February, 1875. 

423. TELL-TALE, &c., Richard Theiler, Canonbury-road, London, and 
Frederick Higgins, Cornhill, London.—4th February, 1875. 

486. Imrrations of Leatuer, &c., William Robert Lake, Southampton- 
buildings, London.—A communication from Charles Herman Knelles.— 
9th February, 1875. 

489. HorsesHoE and other Nats, John Reed Heard, Boston, Suffolk, 
Massachusetts, U.S. 

492. Sotip and Liquip Disivrecrants, &c., Harry Langston Jones, 
Webster's Hotel, Ely-place, Holborn, London.—10th February, 1875. 

539. Se_r-stokinc Furnaces, &c., Thomas Vicars, sen., Thomas Vicars, 
jun., and James Smith, Liverpool. 

536. Permanent Way of Raitways, William Robert Lake, Southampton- 
buildings, London. — A communication from Adolf Lazar. — 13th 
February, 1875. 

554. Fastentna Winpows, &c., Robert Alexander Melvill, Essex-road, 
Islington, London.—15th February, 1875. 

612. CLeaninG Seeps, John Last Catchpole, Fr: den, and George 
Frederick Stidolph and Thomas Frederick Stidolph, Woodbridge.—19th 
February, 1875. 

640. Drawinc Carp Pins, Samuel Worrall, Dundee, N.B.—22nd Febrvary, 
1875. 





789. Revo.tvine Furnaces, Thomas Russell Crampton, Victoria-street, 
Westminster.—3rd March, 1875. 

821. Hotprine or Reveasixa Corps, &c., Richard Jewsbury, the Parade, 
Birmingham.—ith March, 1875. 

$43. Bep or Covcu, William Robert Lake, Southampton-buildings, 
London.-- A communication from Joseph Denéef and Felix Wilkin.— 
6th March, 1875. 

876. Drawn and Sprsxine Hemp, &c., Alfred Vincent Newton, Chancery- 
lane, London.—A communication from John Good.—9th March, 1875. 
1016. CapsvLING Bort es, &c., Jonathan*Porter O'Brien, Liverpool.—19th 

March, 1875. 
1158. Stepee Skate, Henry Pritchard, Cleveland-square, Hyde Park, 
London, —3lst March, 1875. 
1264. CLamprnc Wrinpow Sasues, &c., Henry Gardner, Fleet-street, 
London.—A communication from William Abercrombie.—7th April, 


1300. DisTRIBUTING Manvres, Robert Parker, Stranraer, N.B.—10th April, 
1875 


ia 

1460. Kngaprna, &c., Peat and other matters, Charles Edward Hall, 
Leeds, and Charles Edward Bainbridge, Middleton-in-Teesdale.—21st 
April, 1875. 

1499. VENTILATING Sor and WASTE-WATER Prres and Draiss, &c., William 
Paton Buchan, Glasgow, N.B.—23rd April, 1875. 

1531. Ratsine and Forcinc Water or Arr, &c., John Wyman Woodford 
and Ethelbert George Woodford, Stormont-terrace, Lavender-hill, 
Middlesex.—26th April, 1875. 

1566. Composinc and Justiryinac Printers’ Tyre, Robert Hattersley, 
Manchester. -29th April, 1875. 

1617. Covprinc Raitway Trucks, &., Samuel Heeley, Blackrod.—l1st 
May, 1875. 

1630. Tine FastTeN1INGs, Samuel Carlton, New Swindon.—3rd May, 1875. 

1662. Warter-cLosets, William Paton Buchan, Glasgow, N.B. 

1663. Printinc Pooto-Curomatic maces, John Henry Johnson, Lincoln's- 
inn-fields, London.—A communication from La Société Anonyme de 
Publications Periodiques, Paris. 

1664, Butron Fasteners, John George Butler, Ealing. —4th May, 1875. 

1674. Miners’ Sarety Lamps, &c., Marcus Israel Landau, Goulston-square, 
London.—ith May, 1875. 

1682. Raitway WHEELS, Maurice Gandy, Liverpool.—tth May, 1875. 

1704. TREATING SupsTaNces CONTAINING ALUMINA and Iron, Peter 
Spence and Francis Mudie Spence, Newton Heath, Manchester. --7th 
May, 1875. 

1720. Castor, Edward Beauchamp Singleton Mercer, Chesnut Cottages, 
Abbey-road, Torquay —8th May, 1875. 

1727. ArticLes of Dress, Martin Kosminski, New North-road, London. 

1731. PREPARATION and TREATMENT of CLOTH to be used for Covers, Bacs, 
&c., David Anderson Smieton, Dundee, N.B. 

1732. Bricks, Ties, &c., John Craven, Wakefield.—10th May, 1875. 

1756. BREECH-LOADING SMALL-ARMS, William Anson and John Deeley, 
Birmingham. 

1762. Pump for Ferctnc Water, &c., William Munro, Glasgow, N.B. 

1763. Brake Biock, James Steel, Glasgow, N.B.—11th May, 187% 

1769. Prerarine Cottox, &c., for Spinninc, Charles Henry Bazley, Man- 
chester.--12th May, 1875. 

1789. Furnaces, Kenneth Henry Cornish, New-inn, Strand, London.— 
13th May, 1875. 

1793. Venictes of Rattways, &c., John Henry Johnson, Lincoln's-inn- 
fields, London.—A communication from Mathieu Auguste Rikli. 

1795. Winp.asses, &c., Andrew Paul, Dumbarton, N.B. 

1798. GrapuaTteD WueEet ToncuerR, Henry Singleton, Upper-road, 
Plaistow. 

1808. UmBreE.tas, &c., William Edward Hall, Sloane-street, London.—14th 
May, 1875. 

1819. APPLYING TeNsION to Tapes or Banps, Archibald Watson Finlayson, 
Johnstone, N.B.—15th May, 1875. 

1837. ImitaTiING LEATHER Fasrics, &c., Henry Loewenberg, Southampton- 
buildings, London. 

1849. Woop Screws, William Robert Lake, Southampton-buildings, 
London. —A communication from Thomas James Sloan.—19th May, 1875. 

1855. Deoporisinc Bioop, John Smith, Cattle Market, London.—20th 
May, 1875. 

1882. Lamps, &c., John Henry Johnson, Lincoln’s-inn-fields, London.—A 
communication from Herman Gotthilf Moehring.—22nd May, 1875. 


All persons ha an interest in Ste any one of such applications 
should leave particulars in writing of their objections to such applications 
S = — of the Commissioners of Patents within twenty-one days of 
ts 5 


List of Specifications published during the week ending 
20th May, 1875. 

2819*, Is. 2d.; 3145, 1s.; 3250, 1s. 10d.: 3322, 6d.; 3371, 1s.; 3376, 6d.; 
3388, 6d.; 3393, 10d.; 3399, 1s. 4d.; 3414, 10d.; 3417, 1s. 4d.; 3434, 1s. 8d.; 
3438, 8d.; 3446, 10d.; 3462, 1s.; 2470, 8d.; 3485, 1s. 2d.; 3490, 8d.; 8498, 8d.; 
3501, Is. 4d.; 3502, 8d.; 3503, 10d.; 3506, 6d.; 3508, Is. 6d.; 3511, 8d.; 3515, 
1s. 10d.; 8521, 1s. 4d.; 3522, Sd.; 3525, 10d.; 3582, 8d.; 3533, 1s.; 3534, 8d.; 
3537, 10d.; 8542, 1s.; 3543, 8d.; 3546, 10d.; 3548, 1e.; 3550, 8d.; 3553, 10d.; 
3569, 18.; 3585, 4d.; 3586, 10d.; 3587, 4d.; 3588, 4d.; 3589, 4d.; 3590, 4d.; 

8d.; 3594, 4d.; 3595, 8d.; 3598, 4d.; 3605, Sd.; 3607, 6d.; 3608, 4d.; 

3610, 4d.; 3612, 6d.; 3614, 4d.; 3623, 4d.; 3627, 4d.; 3628, 4d.; 
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ABSTRACTS OF SPECIFICATIONS. 


3925. Concrere anv OTHER Bricks, C. Wood, Middlesbrough-on-Tees.— 
Dated 13th November, 1874. 
In the machine described in this provisional specification the dies or 
moulds are recessed in the periphery of a vertical disc wheel. 





in the uppers with tabs or projections with button-holes therein. These 
tabs or projections on each side of the centre of the boot are made so as 
to overlap alternately one side to the other and catch or fasten to buttons 
on either side ; and such tabs or projections might, if preferred, be made 
separate from the uppers, and it is preferred to attach said tabs or projec- 
tions to the uppers in the ordinary process of sewing, so that these tabs 
or projections form an alternate button fly. 

83932. Raitway Sienats, J. Bagot, Dublin. - Dated 14th November, 1874. 

This invention has for its object the sounding of a danger or other sig- 
nal in connection with the locomotive engine of a railway train so as to 
allow the signalmen at shunting points or railway stations to warn an 
approaching train, and consists of an arm or catch which is hinged or 
mounted on a bracket or box secured to the permanent way, and of suffi- 
cient length that when raised into a vertical position it will be struck by 
a spring lever or other contrivance pendant from a steam whistle, horn, 
or other alarm mounted on any convenient part of the approaching engine, 
the effect being to cause the said lever or other contrivance to be moved, 
and thereby sound the whistle or other alarm. 

83933. Iron anp Street, J. Cameron, Tondu, Bridgend.—Dated 14th 
November, 1874. 

According to this provisional specification anthracite coal together with 
coke is used in refineries, and steel is made in the refinery by the addition 
of scrap and spiegel. An artificial cinder is employed. 

3938. Pumps, J. Evans, Wolverhampton.—Dated 16th November, 1874. 

This invention refers only to such pumps as work with a bucket, 
piston, or plunger, and have the length of the strokeregulated by a crank, 
or equivalent, forming part of or fixed toa revolving shaft. First, the 
inventor actuates a peculiar form of piston valve from an eccentric, 
or equivalent, on the revolving shaft. Secondly, the inventor actuates 
pump valves from the same eccentric, or equivalent, as is used to 
actuate the steam valve, or in the case of two pumps working oppo- 
site to each other the inventor actuates the valve for both pumps 
from the same eccentric, or equivalents, on the revolving shaft. 
Thirdly, the inventor reverses the action of pumps having piston or slide 
valves, so that the suction becomes the delivery and the delivery the 
suction. This is effected by reversing the revolving shaft, preferably by 
means of a separate loose eccentric, or equivalent, on the revolving shaft 
actuating the steam valve. Fourthly, the inventor starts pumps by 
using a loose eccentric and hand-wheel for actuating the valves of both 
engine and pump. 
3939.° Drawinc Tratss up INcLINEs, G. Stevenson, Airdrie, and J. Reid, 

Baillieston.—Dated lith November, 1874. 

This invention consists in gearing to a winding drum at the top of an 
incline one or more pairs of wheels, so placed in an excavation below the 
line of railway that the tops of the wheels are in line with the rails, and 
that a locomotive may be run upon them, and being held from progressing 
may, by driving its own wheels and acting through them frictionally on 
wheels below, drive the winding drum. 

3940. Treatinc Grounp Wheat, R. Young, Glasgow.—Dated 6th 
November, 1874. 
The ground wheat is supplied to one end of an upper horizontal recipro- 





cating sieve, the part passing through the sieve being caught by the 


closed bottem of the sieve frame and being led off by a spout at the end. 
The ground wheat which does not pass through the first sieve is led from 


and consists in such a combination of the various parts that all the opera- 
tions in such manufacture are performed in one machine. The blanks 
are submitted to three principal operations, namely, first planing or 
smoothing the ends and boring the hole, called heading and boring ; 
secondly, stamping the ends; and thirdly, turning the barrel of the 
spool, 

1810. Hypravtic Enctnes, AccUMULATORS, AND HoIsTInc APPARATUS, 
A. M. Clark, Chancery-lane.—A communication from F. Rochow, 
Brooklyn, and F. 0. Matthiessen, New York Dated 14th May, 1875. 

The improvements in hydraulic engines relate principally to the con- 
nection of one or more smaller pistons with the main )....on, whereby to 
obtain increased pressure. An accumulator is also interposed between an 
hydraulic engine and a hoisting apparatus to accumulate the power of 
the engine during the time the hoisting apparatus is not used, and 
gradually give off the same when such apparatus is in use, to preserve 
the engine from strains. The improvements in hoisting apparatus con- 
sist in producing an hydraulic press with adjustable valve mechanism to 
control the admission of power, according to the requirements of the 
apparatus. Alsoina device for automatically disconnecting the power 
when the apparatus has reached its greatest height. 

3937. Mepicat Evecrricity, 1. L. Pulvermacher, Regent-strect, London. 
—Dated 16th November, 1874. 

This relates to dished plates strung upon channelled stems, the channels 
acting as acid passages leading from a reservoir; arr.ngements of 
tongues for electricity of tension and quantity are made. Bands have a 
fibrous body laid between to excite for dry conduction. <A tube fitted 
with platinum wires in a special manner for decomposing water is em- 
ployed for testing and measuring electric currents 
3942. Skares, H. De Garrs, Shefield.—Dated ith No ber, 1874 

First, the tooth in the heel of the skate blade, giving increased security 
to the skater from falling backwards. Secondly, a solid skate, the clog 
and blade being made of one piece. Thirdly, an adjustable skate, wherein 
the rims which form the clamps for clasping the sides of the boot sole 
and heel also answer the purpose of the clog for the foot to rest upon. 
3943. Hackiine Macuines, J. Combe, Belfast.—A communication from P. 

C.F. J. Droulers-Vernier, Lille —Dated 6th November, 1874. ‘ 

This invention relates to a novel means of carrying the hackle shects 
in what are known as vertical sheet intersecting hackling machines, and 
is an amplification of the patent dated February I7th, i872, No. 511, a 
communicatien from the present inventor. The peculiarity of this in- 
vention is the supporting of the hackle sheets at the top of the machine 
by slides or guides instead of the ordinary top rollers 
3944. Macazines ror Storinc Gunpowper, G. Burney, Milliall —patet 

Lith Novewher, 1874. 

One arrangement, designed for retailers of gunpowder, consists of a 
metal receptacle made with double walls, the space between which is 
filled with sand or other non-conducting material ; the other consisting of 
a water tank arranged above the store, so that in case of fire suitable cocks 
may be operated to flood the magazine. 

3945. Concrete Buitpines, 7. Potter, Alresford.—Deted With November, 
1874. 

The general construction of apparatus is described for making the walls 
| of buildings, tanks, and other structures, consisting m iinly of T iron up- 
rights bolted or otherwise secured together at suitable intervals in 





the end thereof down a duct of flexible material to the end of a lower | their length. Common rough boards are placed against the flanges of 


sieve. The underside of this lower sieve is closed in, and a current of air 
from a fan is admitted into it by a duct of flexible material. The air is 
prevented from getting away at the outlet from the bottom compartment 
of the sieve by a roller placed in the outlet, and formed with flutes or 
cavities which, as the roller revolves, carry down the flour in successive 








portions. The upper compartment of this lower sieve is also closed | 


in, and the inlet and outlet of this compartment are closed by fluted 

rollers. 

3956. Kins, S. de la G. Williams, Birmingham.—Dated ith Novewl 
1s74. 

Kilns constructed according to this invention consist of a rectangular 
chamber divided by a vertical longitudinal division into two compart- 
ments having arched tops. Charging and discharging holes are made in 
the sides of the kiln, and fuel feeding holes at the arched tops of the 
compartments. A fire-grate, for starting the burning process, is made at 
the front end of each compartment, and the rear ends of the compart- 
ment are connected by openings with the chimney stack. Openings in 
the dividing wall at the front and rear ends connect the two compart- 
ments together. A horizontal longitudinal flue is made between the 
arched tops of the compartments, and opens into the chimney; and 
vertical flues in the outer and middle walls of the kiln are connected 
with this longitudinal flue. By means of dampers in the flues described 
the current of heated air is controlled and directed. By the arrangement 
of parts described the process may be made continuous, some portions of 


the T uprights, forming a mould into which the concrete is filled 
3946. Preservinc ANIMAL AND VeGeTabLe Superances, J. G. Tongue 
Southampton-buildings, Chancery-lane sation Jrom EB. V. 
J. L. Gorges, Paris.—Dated lith No 
This invention relates to a new process or means for preserving animal 
ind vegetable substances in theirnatural state. In orderto preserve a whole 
animal or carcase, sulphurous gas is forced into the white tissues between 
the skin and flesh ; this is obtained by means of an india-rubber tube and 
bellows in communication with a bottle or chamber containing liquid 
bisulphate of soda, lime, or manganese A liquid containing 1 per cent 
of pure chloric acid or any other acid which is not injurious to health is 
then forced into the carotid artery or aorta. The animal having been 
skinned and the entrails taken out, when the carease is cold it is sub- 


A com Le 





| mergedin a bath composed of a solution similar to that above described 


the kiln being fired while other portions are cooling or are being dis- | 


charged and recharged. Two of the kilns described may be arranged 

side by side, and connected with the same chimney stack. 

3971. TRANSMITTING, REGULATING, AND StorpinG THE MoTION or Saw 
Frames, J. Taffinder, Leeds, M. Wilson, Northampton, and D. Hall, 
Leeds.—Dated 18th November, 1874. 

The connecting rod from the driving engine takes on toan arm or lever 
on a weight shaft ; the arm has a slot in which a block can be adjustably 
fixed by means of a screw. The connecting rod to the saw frame is 
jointed to the block. 

3978. SeraraTinG Tin AND Zinc FROM IRON AND OTHER IMPURITIES, F. 
W. Dahne, Swansea.—Dated 19th November, 1874. 

This invention mainly relates to separating zinc, tin, and other metals 
which have been used for galvanising and such like purposes, hy using as 
prescribed the muffle as ordinarily employed, with a charge or bed of coal, 
coke, charcoal, or other suitable material, which the inventor terms a 
filter. In this muffle so charged a small opening is left in the lower 
part. The action is in general terms described in the provisional 
specification. 

3979. Larue ror TuRNING ELLipticaL, PoLYGONAL, AND OTHER ForMs, 
P. Barthel, Frankfort-on-the-Maine.—A communication from R. Koch 
and H. Mueller, Dortmund,—Dated 19th November, 1874. 

The chief difference between the construction of this improved lathe 
and that of others heretofore used consists in the application of two man- 
drils revolving with different angular velocities, one within the other, 
and operating in combination with the turning tool. 

3984. InpicaTING Fire on INCREASE oF TeMPERATURE, J. H. Johnson, 
Lincoln's-inn-fields.—A communication Jrom C. J. Ba udry, Paris.— 
Dated 19th November, 1874. * 

This invention relates to apparatus to be employed for indicating and 
giving alarm in case of an outbreak of fire, or an undue elevation of 
temperature occurring in dwelling houses, ame buildings, or other 
places or structures ; and consists more particularly in the combination 
of a peculiar arrangement of ap) tus to be brought into action by the 
elevation of the temperature with an — or other electric bell, such 
as are em po in apartments and other places, in such a manner that 
while the bell may be used as a call or signal for domestic and other pur- 
poses, it is at the same time capable of serving as an automatic alarm 
for arousing the inhabitants or attendants when the temperature of a 
place is raised beyond a certain degree. The apparatus may also be 
used asa fire alarm separately from or independently of the domestic or 
other call bell. 

8992. VENTILATOR AND FLUSHING-Box anp Lamp Hoe For SEWERs, 
W. Batten, Aston.— Dated 20th November, 1874. 

According to this invention the flushing-box, which is oblong and 
rectangular in plan and slightly pyramidal, has an opening at the middle 
of the top closed by a cover, and on each side of the middle opening are 
smaller openings which serve for the egress of air. The lower part of the 
flushing-box is divided by vertical divisions, under the central opening, 
into three compartments. The cover which closes the central opening is 
readily fixed down and unfastened 4 means of a rod passed through the 
key-hole, being made to actuate a bolt which is shot te or withdrawn 
from the snug on the lower edge of the cover at one side thereof. Any 
mud or debris passing through the ventilating openings in the top of the 
flushing-box falls into the two outer compartments of the box, and is 
d ited therein. By removing the cover from the central opening in the 





3929. Rereastnc Horses From Veuicies, C. Staker, South 
Dated 14th November, 1874. 

The features of novelty of this invention consist in instantly releasing 
horses from vehicles. For vehicles with two horses, the ends of the 
traces have a hole cut in them and are passed through slots cut in the 
trace hooks, and held therein by spring catches or bolts connected together 
by rods or chains to one make rod or chain, so that all the said spring 
catches or bolts may be drawn back or dep d simult: ly to release 
the traces. In the case of one horse vehicles, the shafts are connected to 
the said vehicles by means of ing pins or bolts connected together and 
worked in the same way as above described. The shafts when discon- 
nected are kept up to the horse's side by catches which are made to pass 
through rings fixed to the harness by means of a long rein. 
$930. Composition FoR PREVENTION oF PoTATOE DisEasE, J. Lott, 

Hackney.—Dated 14th November, 1874. 

This invention mainly consists in a com ition for the prevention of 
potatoe disease consisting of the follo ents in suitable propor- 
tions, namely, coal tar, carbolic acid, vegetable bitumen, nitrate of soda, 
potash, the dust of chemical factories, and as a base superphos- 

hate refuse of bone boilers, meat dried to a powder, sugar scum, ashes 

rom herrings, cocoa nut fibre, vegetable ashes made by burning 
flag and roots grown on London sewage in a reservoir ; this material con- 
tains much potash. 
8931. Boots anv Sxoes, P. Holland, Brizton-road.—Dated 14th November, 


1874. 
This invention mainly consists in constructing boots and shoes provided 
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box free access is afforded to the ventilating shaft for introducing a lamp 

or for flushing or any other purpose. Access is also obtained to the 

lower part of the fiushing-box for removing the contents of the compart- 
ments. 

4211. Fasrenincs ror Doors, ESPECIALLY THOSE OF CARRIAGES, M. 
Davenport, Leadenhall-street, London.—Dated 8th December, 1874. 

The detail of the fastening is a latch and catch fixed on surface of 
door and door frame, and kept closed by weight of an one-sided 
handle, which is raised to open the door. On the door being shut to the 
latch closes upwards automatically, the latch and catch meeting with 
sloping sides to effect this self-closing movement. 

1741. Cuuinary VesseL, J. 7. Dann, Corley-road, North Brixton.—A com- 
munication from A. Gervais, Paris.—Dated 11th May, 1875. 

With a firepot, saucepan, or other culinary vessel, a hearth or fireplace 
is combined in such a manner that it may be readily put in and pulled 
out, and that even while the bearer of the vessel is moving about, food 
may be cooked therein, by means of fuel burning withouta flame. A 
movable fuel recipient called casket is one of the distinctive features of 
the invention. 

1781. Tsreap-spoots on Rees, Paw Hanpies, &c., G. Haseltine, 
Southampton-buildings, London.—A communication from D. T. Lyman, 
Providence, Rhode Island.—Dated 18th May, 1875. 

This invention has for its object the mam re of thread-spools from 
cylindrical wooden blocks or including the stamping or embossing 
on one or both heads of the spool of a trade mark, name, or other 





| or 2 per cent. of any kind of bisulphate may 


In order to preserve the flesh of fish, wash it well in a solution containing 
about 1 per cent. of chloric acid ; and it may then be kept in a solution 
containing phosphate of soda dissolved and an addition of 3 per cent. of 
chloride of sodium. In order to preserve all kinds of vegetables, they 
must be kept one or two minutes in boiling water, then left to cool, and 
afterwards put into tin boxes, bottles, or casks, which are then filled with 
water containing 10 per cent. of phosphate of sodaor any other salt of 
soda ; add one per cent. of carbonate of soda and salt Mushrooms are 
preserved by being kept for one or two hours in a solution containing 5 
or 6 per cent, of any kind of sulphate or bisulphate of soda or lime, then 
submerged into boiling water during one or two minutes, and after cooling 
in the first solution they are put into bottles or tin boxes and filled with a 
solution similar to the preservation of vegetables as above described, or one 
be used. All kinds of fruits 
may be preserved in their natural state by being kept in a solution 
saturated with any kind of salt of soda, tartrate, chlorite, phosphate, and 
with an addition of sugar. 

3047. GeLaTINE AND ALBUMEN PHoToGRAPHIC PLaTRs, P. A. Despaguis, 

Southampton-buildings, Chancery-lane Dated lith November, 1874 

This invention consists in solarising the gelatine image for printing 
with lithographic inks from both sides, so as not to leave an intermediate 
layer of unacted upon tissue to absorb water and break up the plate 
3948. PickinG, CARDING, AND Spinninc Corpacr, H. Latour, Vigecn.— 

Dated 17th November, 1874. 

These improvements relate to a machine for which the same inventor 
obtained letters patent, dated 14th November, 1871, and numbered 3063, 
and consist in removing from the said machine the opening by which 
the pieces of cordage or other material not immediately picked are thrown 
out and brought back upon the endless cloth; also in removing all the 
steel combs from the brushes upon the cover bolted on the frame and 
covering the top of the drum, replacing the aforesaid opening by a comb 
with steel teeth, placed on the cover following the brushes ; and between 
them and the grinding curve leading the picked and carded material to 
the conduit by which they leave the machine ; in this mannerno filament 
can pass from the machine without having been well picked ; also in 
separating the spinning from the picking machine when desired, in order 
to permit the latter to work with greater power and speed ; providing the 
spinning machine with a fly-wheel and crank, to permit its being driven 
by manual power, and placing a fly-wheel on the shaft of the drum of the 
picking machine to make it work regularly. 

3949. Grass Furnaces, #. McAdam, Glasgow.—Dated 1ith Novenber, 
1874. 

The features of novelty which constitute this invention are the water 
vessel steam boiler or non-conducting material im the bridges of “ tank 
furnaces.” 

3950. Svoar ror Brewine, &c., W. Garton, Southanpton.—Dated 1th 
November, 1874. 

This provisional specification refers to the manufacture of sugar com- 
posed partly of dextro-glucose obtained from amylaceous substances, and 
partly of lmvo-glucose obtained from cane or other sugar-producing 
substances. When amylaceous substances are being converted into 
dextro-glucose by means of acid and heat in the ordinary way, the conver 
sion ceases as soon as the solution has attained a specific gravity of about 
1°070 ; and it has then been usual to neutralise it and to concentrate it 
by evaporation. On the other hand, in treating cane cr other sugar to 
obtain levo-glucose, an inversion may be effected in solutions of specific 
gravity of even 1:200 to1275. Now according to this invention, when the 
solution containing theamylaceous substances has reached the point beyond 
which no further conversion can be effected, the inventor takes advantage 
of a fact which he has ascertained by experiment, viz., that the acid em- 
ployed in converting is further capable of inverting large proportions of 
crystallised sugar, while the glucose obtained from the amylaceous sub 
stance is still in the solution. He therefore adds sufficient cane or beet 
sugar to increase the gravity to about 1275; and when the inversion is 
complete, he neutralises the acid solution containing both the dextro and 
the levo glucose. Great economy is thus effected. 
$3951. Suor anv Boor CLeanine Macutye, P. Barthel, Frank-fort-on-the 

Maine.—A communication from M. Simon, Franksort-on-the-Maine.— 
Dated 17th November, 1874. 

The chief feature of novelty in this invention is an arrangement of fly- 
wheel with shaft and crank handle driving, by means of grooved pulleys, 
cords, and levers, certain peculiarly shaped simple or compound brushes, 
kept to their work by springs, with a rotary or reciprocating motion, 
3952. Domestic Stoves, N. Jacobsohn, Aldridge-road Villas, Westbourne 

Park.—Dated 17th November, 1874. 

This invention consists in constructing stoves with a casing constituting 
a water reservoir entirely surrounding the fuel chamber, so that the heat 
of the fire is imparted to the room through the medium of the water. 
Access is gained to the fuel chamber through doors in the side thereof 
and of the casing ; it has a grate at bottom communicating with an ash- 
pit below, and at the upper end it has a flue pipe passing up through the 
water reservoir and out at the side of the Jatter, to be connected to the 
chimney of the room. The water is introduced into the casing through 
an aperture at the top provided with a valve opening into a receptacle 
formed at the top of the casing, into which any water may flow over 
should it become heated te boiling point. Or the casing may be connected 
to a water service pipe to provide a constant supply. A tap is provided 
at the lower part of the casing for drawing off hot water when required, 
The stove may be heated by solid fuel or gas. 

89053. Envevores, N. Jacobsohn, Aldridge-road Villas, Westbourne Park. — 















Dated 17th Ni , 1874. 
According to this invention the side flaps of envelopes are formed with 
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projecting tongues, which when folded over the bottom flap project 
downwards upon the latter covering each other; the top flap is also 
formed with a projecting tongue which covers the tongues of the side 
flaps, and also overlaps these so as to adhere to the bottom flap ; by this 
means the fraudulent opening of the envelope could not be readily cffected 
without tearing the said tongues. The tongue of the top flap may be 
perforated to render it more fragile. Readily soluble colouring matter 
is applied to the outer surface of the gummed parts of the envelope, so 
that if moisture is applied to open the same the colouring matter will 
become blotted. A piece of carbon paper is fixed inside the envelope in 
the place where the date stamp is impressed, so that by stamping the 
envelope the date will also be impressed on the letter. 

3954. Hyprautic Pumps, J. Bacon, Gainsborough, and H. Searle, Hull.— 

Dated V7th November, 1874. 

This invention consists, First, in applying a vessel or apparatus to 
receive the exhaust or discharge, so that it may subside and return 
smoothly into the tanks and not allow the pumps to discharge directly 
into the tank as is done in the usual way ; by this application a more 
steady working of the pumps and a more even pressure is maintained. 
Secondly, to carry out this improvement they place a vessel or other 
apparatus to the under side of the pumps on a suitable stand, or attach 

y other means to catch or baffle the force of the exhaust or discharge 
from, so that the discharge does not agitate the liquid in the tank 
or cistern, and cause the pumps to work irregular, and not maintain an 
even pressure. Thirdly, in applying to the vessel or apparatus a pipe or 
spout to convey the discharged liquid into the tank or cistern, so that 
the liquid in the tank or cistern will not be agitated or forced from the 
pump feed pipe. 

3955. Fitrines ror Grass Water Gavuoes, S. Hallam, West Gorton, and 

J. W. Lamb, Manchester.—Dated Vith November, 1874. 

They apply self-acting valves between the glass tube and the boiler, so 
that in case the tube should break, the pressure of the water or steam in 
the boiler will instantly close the valves. They alsoapply a spindle to each 
valve for opening them after the tube has been repaired. 

3957. Heckurno Fisres, F. D. Frost, London-street, London.—Dated 17th 

Novcenber, E 

This provisional specification describes employing square ended bars 
in which the heckle teeth are fixed. The square ends of the bars run in 
guides arranged in a rectangle. The chains connecting the bars pass 
round pulleys at the corners of this rectangle. 

3959. Ve.ocirepes, J. Starlev, Cocentry.—Dated lith November, 1874. 

This invention relates to various improvements in velocipedes, whereby 
among other advantages the inventor is enabled to increase their stability 
and improve their speed. He is also enabled to adopt them for the use of 
both sexes, and to arrange them to carry two persons at the same time. 
The invention embraces also improvements in the wheels of such 
vehicles. 

3960. Pumps, 2&. 

November, V7. 

This invention refers to donkey pumps, and consists in an application 
of an air chamber to the bed plate. 

3961. Rorary Excines, J. H. Louche, Benin, Africa.—Dated tth November, 
Is74 













if 


Hulue and BE. Luad, jun., Salyord.—Dated With 


This provisional specification describes constructing rotary engines in 
the following manner. On a shaft mounted in suitable bearings are 
mounted two similar wheels or flics. The steam is applied to one of the 
wheels or flies, so as to drive it and the shaft upon which it is fixed. The 
other wheel or tly being fixed on the shaft is driven, and it serves as a 
rotary air purnp 
83962. Gonus, Cympats, &e., @. 

Is74 

This invention consists in manufacturing gongs or cymbals, and instru- 
ments now made of brass of an alloy of copper and tin. In order to soften 
this, or make it malleable so that it may be hammered or formed as 
desired, it is heated and plunged in cold water. 

3963. Sockets ror Bouts, Stups, VaLve Box Covers, AND Covers FOR 
Post Sockets, W. H. Dowland, Weynouth-street, New Kent-road, London, 
— Dated 18th November, 1874. 

The features of novelty of this invention consist in its simplicity and 
non-liability to get out of order, that when the bolt, stud, key, or post 
are withdrawn the hole is closed by a stop, secured to or cast with the 
casting coming through the hole in the plate, thereby preventing stones, 
dirt, dust, or mud getting in and stopping them up. 
3964. SicurTine Orvnance, L. K. Scott, Chatham. 

Is74. 

This invention consists in mounting a telescope arranged similar to a 
theodolite, and provided with « micrometer and cross wires upon knife 
edges which rest in notches made in brackets attached to the gun, and 
perfectly parallel to the : line of the bore. The telescope supports 
are always maintained vertical by the action of a weighted pendulum 
beneath, or by hanging the telescope below the supports. The vertical 
are of the telescope admits of its being depressed to any given angle, and 
the horizontal plate which turns on a vertical centre enables it to be 
adjusted to any horizontal angle. In laying the gun the telescope is de- 
pressed to the angle of elevation required by the gun, and is adjusted to 
the required horizontal angle to allow for lateral deviation, The gun is 
then elevated until the cross wires in the telescope bear on the object, 
when the piece will be found to be correctly laid. 


8965. Orcaxs anp oTHER MusicaL INstrUMENTS, H. Smith, Brizton.— 
Dated Wth November, 1874 

A new arrangement of mechanism for the combination of the stop rods 
of organs to be acted upon by one pedal or rod. Giving to the combs of 
the pedals, an additional high level or double ridge comb, affording the 
player an advantage equivalent to that which on the manual is termed 
fingering by substitution. Adding to the pedal a touch-spring adjusted 
so that te pressure requisite for opening the valves or pallets, the lever 
is met by a check or stop, whilst the spring is capable of further ex- 
tension, so that valves or pallets are fully opened before the pedal has 
accomplished its descent, obtaining great promptitude of speech. The 
application of pneumatic bellows to communicate motion to percussion 
hammers An apparatus of pneumatic bellows applied as an_ exci- 
tantf vibration. Improved modes of arranging the connection of reed 
and string when the same are joined by connecting them with hinged 
levers instead of rigid points, or by a membrane or diaphragin or double 
diaphragm interposed between a pin on the reed and another pin on the 
string. An automatic wind-percussion action formed of light percussion 
hammers having terminal blades covering apertures for the admission of 
wind. Another similar application for facilitating speech consisting of 
the addition of a duplicate set of reeds instead of hammers. An equi- 
tensile oblique-lever-spring to be attached to organ or harmonium 
reservoirs. A suction pallet to each separate reed channel, so that under 
inflation it draws in wind through the reed plate. An adjustable 
touch-bar for regulating at will the depth of touch to be given to the 
keys. 
3966. Puttey Biocks, J. McAdams, Glaagow.—Dated 18th November, 

1874. 


Potter, Aldershot. —Dated 18th November, 





Dated 18th November, 









The improvement consists in fitting the pulley or sheave of the block 
with « compound bush having duplex bearing surfaces. Antifriction 
rollers are arranged in an annular space between the outside of a central 
tubular piece and the inside of a cylindrical casing, but in addition the 
central tubular piece is made longer than the rollers, and checks or rebates 
are formed to receive its ends in the inside of the cover and in the inside 
of the plate of the box facing the cover. 

3967. Har Frames, G. Burch, Denton.--Dated 18th November, 1874. 

The invention consists principally in the combination of a box or 
chamber made of tin, copper, or other suitable material to contain the 
crown or body of the hat, and protect it from the action of the steam, 
with ashaping frame of brass or other suitable metal, over which the 
brim is strained and tied to keep it in the desired form or curl during 
the steam operation 
83968. Workine Revoivine Suvrrers, A. Todd, Bradford, and BE. Wright, 

Leeds. Dated 1sth November, 1874. 

This invention relates to window shutters of the class known as re- 
volving, which are those constructed of wood laggs, staves, or narrow bars 
hinged together and capable of being wound upon or around a roller 
when not in use or when covering or enclosing the window; and the 
improvement consists:—VFirst, in the application of one, two, or more 
segment dises to the roller, spindle, or shaft. Secondly, in applying to 
the ordinary screw-worm or scroll-plate or spiral rim dise for ——s 
lateral movement of the roller, a trough to contain oil or lubricant. 
Thirdly, in the application and direct connection and combination with 
the ordinary coiled-spring, self-acting motion of roller blinds of the said 
screw or scroll-plate. 

83969. Wixvow Sasues, F. 
Dated sth November, 1874. 

This invention relates to all description of windows in which one, two, 
or more sashes can be moved up and down, or to and fro; and consists in 
the employment of the top, bottom, side, or any other part of the window 
of a sheet of wire gauze, wound or coiled on a spring roller, and having 
one end of the sheet attached to the sash, so that when the window is 
more or less opened the space is covered by the gauze, and thereby not 
only prevents the ingress of dust and insects, but allows a proper 
ventilation and circulation of air without the inconvenience and danger 
of draughts. 

3972. Borries von Arratep Liquips, 7. Sutcliffe, Barnsley.—Dated 18th 
November, 1874. 

The novelty of the invention consists in constructing in the lower 
vortion of that description of aérated liquor bottle, in which the stopper 
s forced in internally against the pressure of gas when being opened, a 
chamber by the formation of an internal ledge which prevents the stopper 
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therefrom. 
3973. Raits anp Wueet Tires, H. L. Snvith, Westininster-chambers, 
Westminster. —Dated 18th November, 1874. 

This invention relates to a construction of rails and wheel tires, more 
particularly adapted for cases where vehicles have a set of middle wheels 
running on a middle rail. The rail is made flat with a middle channel or 
with a middle projecting rib. The running wheels are made with narrow 
tires to run in the channel, or with grooves to run on the rib, while the 
driving wheels are made with flat threads to run on the side flanges of 
the rail, having either ribs entering but not bearing in the channel of the 
rail or grooves, for admitting but not bearing on the rib of the rail. The 
tires may be made of or faced with wood. Middle rails with wheels as 
described may be applied for ordinary railways, taking the chief part of 
the load on the outer rails, and wheels being light so as to bear little weight 
but to steady the vehicle, and in such cases the ordinary wheels may have 
wooden tires. 

3974. TeLecrarn [NsuLators, L. Sterne, Victoria-chambers, Westminster. 
—Dated 18th November, 1874. 

The invention consists in moulding or forming the insulators with two 
or more (by preference three) lugs ur claws at the top or other suitable 
part thereof, under which lugs or claws the telegraph wire engages. The 
lugs or claws are arranged out of a direct line, so that when the wire is 
engaged therein it assumes a bent or cranked form at that part, and is 
thus securely held and clamped by them. 

3975. DELIVERING SMALL Quantities oF Liquip, N. Jacohbsohn, Aldridye- 
road Villas, Westbourne Park.—Dated 19th November, 1874. 

According to this invention water, oil, ink, scent, or other liquids, are 
inclosed in a vessel closed hermetically at the upper end, and provided at 
its lower end with an aperture, into which is fitted a picce of sponge. 
The liquid so enclosed will not flow or drop from the sponge, but this 
will be kept saturated so as to deliver more or less of the liquid on 
pressing it. 

3976. Steam Enoines, H. Hughes, Leicester.—Dated 19th November, 1874. 

This invention relates principally to those engines that are mounted 
upon a horizontal boiler between the saddle plate of the fire-box and the 
smoke-box, but it is equally applicable to other steam engines, and is an 
improvement upon the invention described in the application for letters 









another are mounted or connected separately to the ends of intervening 
centre brackets or castings (one on each side of the common axes of the 
cylinders), Now this invention consists in casting each cylinder in one 
piece with half of each centre bracket or casting, and bolting the halves 
together in the middle between the two cylinders, 
3977. Murrs, Foot-warmers, &c., G@. Ritchie, Tower House, Westbourne 
Park.—Dated Wth November, U74, 

Lining or padding with prepared cork applied in cells or chambers. 
sometimes in combination with cork and other materials, applied other- 
wise than in cells or chambers, 





3980. Mituinc Macuines, &. Kilburn, Leeds, and L. Gooder. 
Dated 19th November, 1874. 
The inventors employ a friction-box orclutch-box driving pulley instead 
of ordinary fast and loose pulleys, and they mount the clutch-box or 
friction-box fork upon one end or arm of a bell-crank lever, and by means 


Wakereld,— 





of a lever worked by the ordinary “ knocking-off board,” acting upon the 

other end of the said bell-crank lever, the machine is rendered self-acting 

both in stopping and starting. 

. TAKING AND NUMBERING Votes, N. Jacohsohn, Aldvidge-vroad Villas, 

Testhourne Park.— Dated 19th November, 1874. 

The essential feature of this invention consists in the employment of 
graduated vertical tubes, into which counters of a thickness correspond- 
ing to the divisions on the tube are dropped by voters, sothat the number 
of votes can at any time be read off from the number of the division of 
the tube corresponding to the height of the column of counters therein. 
The tubes are either of glass or of metal with a vertical slot therein, so as 
to enable the column of counters to be seen from the outside. At the 
bottom of the tube is a slide which is withdrawn when the operation of 
voting is completed, so as to allow the counters to fall into a receptacle 
beneath. The apparatus is also applicable for registering different fares 
in omnibuses, &c., each passenger being provided with a counter which 
he drops into a tube corresponding with the amount of the fare paid by 
him. 

3982. Beer, C. Laubarede, Percy-street, Fitzroy-square, London 
munication from V. P. C. Baud and A. A. Saulxrures, Paris. 
19th November, 1874. 

Maize is steeped in asolution in water of sulphite, bisulphite, hypo- 
sulphite of potash, soda, or lime, and then exposed to the influence of the 
atmosphere until it is dried on the surface. The maize is then broken 
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served, or may be used in a moist state. In either case it is combined 

with barley malt, and employed for the purposes of brewing. 

3983. Sewinc Macuines, 4. V. Neirton, A communica- 
tion from the Singer Manufacturing Company, New York.—Dated 19th 
November, 1874. 

This invention relates to the adaptation to sewing machines of novel 
means for imparting a traverse motion to the vertical needle for the pur- 
pose of enabling it to form zig-zag or herring-bone stitches. 

3985. Fisuinc Rais, 7. Evans, Manchester.—A communication from J. 
Hampson, Newburgh, New York. — Dated 20th November, 1874. 

The invention consists in applying an ordinary “ fish-plate” upon the 
inner side of the rails, combined with a fish-plate at the outside of the 
rails arranged to conform to the side of the rail and to rise to its surface, 
so as to form a part for the wheels to run upon when they are passing the 
joint. 

3986. Hair-raps or Frisetres, W. 
Dated 20th November, 1874. 

The inventor first takes the wool or other fibre and works it into a roving, 
either with or without twist. This roving is then placed in a circular 
looping machine, and formed into a continuous tubular web or fabric. 
This tubular fabric is taken from the said machine and dyed to any 
required colour or tint, and is then subjected to either hot or cold pressure, 
or both, in a roller press or flat ewer of any suitable construction. This 
pressure sets the fibres so that the crimping will be permanent. Thenthe 
said tubular web or fabric is placed on an upright cone of wood or metal 
and unroved or drawn out ready for hackling or combing. 

3987. Sounp ALARM FoR ScaRinG Birps, J. J. Duke, Dowlish 
near Ilninster.— Dated 20th November, 1874. 

The machine is composed of a vehicle in the body of which a series of 
gun barrels are mounted, so that their muzzles project from say the after 
part, each barrel being strapped down firmly, and provided with nipples 
on to which, when capped, hammers are caused to fall at fixed intervals 
of time for exploding the contents of the barrels. 


3988. Gas Pcriricrs, W. T. Walker, Highgate.—Dated 20th November, 
1874 


Chancery-lane 


Thomson, Frog Islund, Leicester.— 


Wake, 


This invention consists in an improved construction of gas purifiers, 
whereby the planing and surfacing of the joints or flanges of the plates 
thereof is facilitated and rendered practical and advantageous, 

3989. Breecu-LoapIne Fire-arns, J. H. Seliryn, Gloucester-crescent, Hyde 
Park.— Dated 20th November, 1874 





1874. 

This invention relates to a breech action in which a falling breech block 
actuated by a hand lever is arranged to work on the same pin as the ham- 
mer, which isan inverted one and engages with a part of the trigger. 
An ordinary double flat main spring is linked or connected to the hammer, 
such spring being in the breech block or behind it. The breech is opened 
and the cartridge case extracted by the downward movement of the hand 
lever, and the breech is closed and the main spring is compressed or 
moved into firing position by the return of the lever. When in their 
closed positions the shorter or rearward arm of the breech block and the 
shorter or forward arm of the hand lever describe together an obtuse 
angle, thereby forming a rigid abutment or support to counteract any 
downward or opening tendency of the fore-end of the breech block when 
firing. The hammer actuates an indicator. The safety of the arm when 
loaded is secured at will either by the bolt on the indicator pin or by 
holding back the trigger during closure, which — the hammer 
being raised, or, again, the trigger itself may be bolted in place after the 
hammer is raised to full cock. 

83990. Giazinc Frames on Sasues, 7. H. Pinder, Exeter.—Dated 20th 
November, 1874. 

This invention relates to a system or mode of glazing without the use 
of putty, and consists of certain peculiar shaped rafters and removable 
cappings in conjunction with metal holders, whereby panes of glass can 
with case and rapidity be removed and replaced by any inexperienced 
person. The panes are bedded on listing or felt, in lieu of upon putty, 
and are retained in their proper positions by the before-mentioned metal 
holders and removable caps. 

3991. Looms ror Weavina, A. P. Dickinson and W. Parkinson, Blackburn. 
—Dated 20th November, 1874. 

This invention consists in an improved shedding motion for that 
description of looms used for weaving figured borders on the sides of the 
woven cloth—the fabrics being generally known by the term ‘‘ Dhooties.” 
The improvements consist— First, in working toothed quadrant levers for 
raising and lowering the warps of the borders by means of rods jointed at 
the bottom to the ordinary two treadle levers or arms worked by the tap- 

ts used for weaving the plain cloth or fabric between the borders. 
Sooondliy, the a yt yn relate to the pattern chain, and consist in 
an improved mode of connecting the projections or knobs which act on 
the quadrant levers. Thirdly, the improvements consist in arranging and 
forming one series of the quadrant levers, so that they can be acted upon 
direct by the pattern chain. 





approaching the orifice of such bottle when the liquid is being poured 


patent, No. 3787, 1874, wherein two cylinders placed opposite to one | 


into particles by the action of a grinding mill,and can be dried and pre- | 


3993. Cement, 7. Holden, Preston.—Doted Wth November, 1874. 

The’ features of novelty which constitute this invention consist in 
manufacturing a new cement by the introduction of shale with lime- 
stone, being grey and blue stone in the proportions of, shale 3, grey 
stone 5, blue stone 5. The shale is used in lieu of clay, as at present 
practised in the manufacture of Portland cement. The shale and lime- 
stone are passed through a stone-breaker, and pulverised and finished in 
any known way. 

3994. Constructine BurLpincs or Concrete, M. Macleod, Manchester.— 
Dated 20th November, 1874. 

The improvements in constructing buildings of concrete and other 
plastic materials consist in mixing cement, asphalte, plaster, and other 
cementing materials together by spreading one of them on small gravel, 
and then applying the other, thereby causing them to unite and adhere 
together. The improved apparatus consists of improved wall gauges and 
wall braces ; also in tie rods with slotted ends, also in suppprting scaffold- 
ing, clamping plates, and other articles by pudlocks ; also Yn securing the 
framing by T clamping plates, also in various hand tovls to be used in 
combination with the above apparatus. 

3995. Rack PuLLeys ror Wixpow Buinps, 2. Nicholas, Birmingham.— 
Dated 20th November, 1874. 

This invention embraces three modifications. First, a piece of metal, 
technically termed *‘ blank,” is cut of the requisite size and thickness, 
and the edges thereof turned over by means of press tools, so that it 
shall be capable of clipping the rack and of sliding freely thereon. The 
forward part of the plate thus constructed forms a spring which takes 
into the teeth of the rack. The sliding plate and pulley attached thereto 
are drawn downwards, in order to remove them from the rack. Secondly, 
the knob and pulley spindle are so attached to the spring that, upon 
depressing the lower aie of the knob, the forward end of the spring is 
raised and liberated from the teeth of the rack, and the plate will be free 
to move either upwards or downwards. Thirdly, a.. additicnal late is 
connected with the forward end of the sliding plato, such additional 
plate having a slot therein, through which the forward end of the spring 
id takes into the rack. The additional plate is provided with a 
iece, by which the same can be lifted upwards, and the spring 
thereby released from the rack, when the sliding plate, with the knob and 
pulley connected therewith, can be moved upwards or downwards. 
3996. Navicante Batioons, &. P. Alexander, Southampton-buildings, 

London. — A communication from S. L. Brion, Paris. — Dated 21st 
November, 1874. 

This invention consists of a rotary gas balloon of the form of a double 
cone, having helical blades or wings arranged round the body of the 
balloon itself. The axis of the balloon is horizontal, or nearly so, and the 
balloon is eaused to rotate on a central longitudinal shaft by driving 
gear worked from the car. The car is oblong, and is provided with a 
screw propeller of its own, worked either separately or together with 
the rotation of the balloon. A rudder is also provided for steering the 
balloon. 

3997. CuarGine Gas Rerorrs, J. Robinson, West Biomwich.—Dated 21st 
Novenher, 1874. 

This invention relates to a peculiar construction of scoop for charging 
gas retorts by mechanical power, and consists in making the scoop in two 
segments of a cylinder to turn in opposite directions on one common 
centre, so that, when opened for the discharge of the coal, the segments 
will fold one over the other and occupy a small space only in the centre 
of the upper part of the retort, and will thus pass clear of the coal on 
being withdrawn. 

3998. Borrces ror INFANTS or INVALIDS, M. Stuart, Waterloo, near 
Liverpool.—Dated 21st November, 1874. 

The object of the invention is to afford increased facility for securing 
that the food for supplying nourishment to infants or invalids may be of 
the desired temperature. According to the invention, the bottle or 
vessel is formed with a recess or channel in it, extending to or near to the 
bottom thereof, and in this recess or channel a thermometer is applied, 
which is secured in position by cement used in connecting the parts of 
glass or earthenware, together or otherwise, so that the rise or fall of the 
indicating medium may be readily visible, and yet so that it may not be 
so much exposed as to be readily broken or injured. 

3999. Grate Backs, G. L. Shorland, Manchester.—Dated 21st November, 
1ST 











According to this invention vertical gills or heating plates are em- 
ployed in connection with horizontal gills or plates in grate backs fitted to 
be used for warming air. 

4000. Laries ror IRREGULAR OR Speciat Foras, J. Red and J. Webster, 
Glasgow.—Dated 2st Noveuber, W874. 

The invention consists in combining the gearing which moves or 
traverses the cutting or finishing tool with a curved pattern guide slot, 
groove, or rib, in a plate, such plate being changed for different forms. 
4001. Locomotive Cranes, J. Reid, Glasgow.—Dated 2st November, 

Is74. 

This invention has for its object the combining of crane details with a 
locomotive steam engine in an improved and simplified manner ; and in 
carrying out the invention, the chimney or funnel, and the top of the 
; smoke box of the locomotive are made of suflicient strength for 

carrying the crane details and weight to be lifted, and these parts are 
| arranged so as to be capable of turning round the chimney as upon an 
| ordinary vertical crane post. 
4002. Sevr-actinc “Tempies,” P. Goldschmidt, 
J. Chumbers, Buru.— Dated 21st November, 1874. 

This invention relates, First, to the construction of what are known in 
the trade as “‘square nosed temples ;" Secondly, to what are known as 
“segment temples ;" and, Thirdly, to a peculiar form of ehuck, to be 
used in the lathe for cutting the segments of the latter class of temples. 
4003. Wuir Sockets, F. BE. Knibbs, Clarence-road, Bow.—Duted 21s 

November, 1874. 

This consists in so constructing whip sockets that by depressing a cup 
at the lower part, a pair of jaws at the upper part can be caused to open 
by a circular movement for the reception of the whip stem, and to close 
upon the stem to hold it firmly therein. 

4004. Lamps, H. B. N. Mason, Handsworth.—Dated 21st November, 1874. 

According to this invention the oil reservoir is made of a size sufficient 
to hold oil for several days’ consumption, and combined with the oil 
reservoir and capable of a vertical sliding, motion therein is a dipping 
vessel, into which the wick or wicks of the lamp dip to convey oil to the 
burner. By depressing the dipping vessel in the oil reservoir when the 
lamp is required to be used, it is filled with oil, and by raising the charged 
dipping vessel to the top of the reservoir, the wick or wicks of the lamp 
dip therein, and the lamp is ready for use. The raising and lowering of 
the dipping vessel in the oil reservoir is effected by a rotation of a quick- 
threaded screw in the axis of the oil reservoir, upon which screw a screw 
box in the dipping vessel works. <A fixed rod guides the dipping vessel 
in its sliding motion. Motion is given to the screw described by bevel 
gearing worked by a handle at the side of the lamp. An indicator shows 
the position of the dipping vessel. Lamps constructed according to this 
invention only require to be filled with oil at long intervals, instead of 
being filled daily as in ordinary lamps. 

4005. Compinc Macurines, J. Campbell, Bradford.—Dated 21st Novembe:, 
1874. 

The inventor causes a tongue or separator to be fixed to a bracket 
attached to pillar carrying driving shaft. The point of such tongue is 
placed between the circles, and the material combed passes under the 
tongue, and is thus prevented from rising with the dabbing brushes. 
The wear and tear of the latter is less in consequemce, and the comb 
performs its work in a more satisfactory manner. 

4006. INksTanps, J. G. Tongue, Southampton-buildings, Chanerry-lane, 
A coumuneation from J. B. Mallat, Paris.—Dated 21st November, 
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This invention relates to improvements in inkhorns or inkstands having 
an independent reservoir, which can be dismounted at will, and thus pre- 
vent the ink from passing into the interior of the reservoir. By means of 
a movable diaphragm, the air contained in the reservoir forces up the 
ink by means of a screw being regulated at a convenient height, in order 
to dip the pen into the ink. In raising the diaphragm the ink redescends 
into the body of the inkstand, and is kept there for any length of time in 
a clear state. 

4007. Heris or Boots anp Suors, J. 
November, 1874. 

The body of a heel is made hollow of thin sheet or cast metal, or it may 
be made of ——- or other plastic material, and attached to the 
heel of a boot or shoe by pins or otherwise. A screw pin is passed from 
the inner part of the heel, a circular plate of metal or other material 
being then dropped over the screwed end of the pin, on which a screw 
nut is then screwed to secure the circular plate firmly in position. The 
screw nut passes into a hollow formed in the end of the fixed heel piece. 
A filling piece 1s inserted over the screw nut level with the outer surface 
of the circular plate. When the outer heel piece becomes worn, it is only 
necessary to loosen the screw nut and turn the outer circular plate part 
of a revolution, and then screw up the nut tightly again. 

4008. Counrer-weicutiIne Window Sasues, Buinps, &c., W. Whiteway, 
Poplar.— Dated 21st November, 1874. 

This invention consists in employing a single counterweight only, at 
each side for the two sashes, and dispensing with the parting slip 
hitherto used, a sheave or pulley being provided at the upper part of the 


W. Jones, Holloway.—Dated 21st 


weight, through which is reeved a sash line, which after over 
pulleys at the top ef the pulley stile is attached to the two sashes, 
4009. Prnste GuNrowper, G. Haycraft, Faversham.—Dated 21st 


November, 1874 





S74. 
The improvements relate to machinery described in a former patent 






































rolls having adjustable cutters, for the fixed cutter rolls therein described, 

whereby cubes of different sizes may be produced in the same machine 

Secondly, in the employment of adjustable intermediate wheels, so as to 

insure the gearing of the rolls together at all times. Thirdly, in dis- 

pensing with a canvas backing for the press cake while under the action 
of the cutters, and instead thereof, passing the endless felt on which it is 
fed thereto entirely around the tube of the bottom roll or knife. 

4010. Lockinc anp InrerRLockinc Pornts anp SicyNats, W. Bains, 
Handsworth.—Dated 21st November, 1874. 

This provisional specification describes apparatus for locking and inter- 
locking some one or more of the levers that conflict, and freeing others 
that are required to be worked. 

4011. CoLtourixe anp Mountina Puorocrapns, J. C. L. Stahklachiaidt, 
Charing Cross.—A communication from A. H. Braun, Paris. —Dated 21st 
November, 1874. 

The novelty of this invention consists in the use of semi-transparent 
paper as a support for carbon photographic pictures, and the mounting 
of such pictures, when coloured, on canvas or other suitable material, to 
produce pictures in imitation of oil paintings. 

4012. Buttons, Stups, anp Souiraires, M. W. M. Van Siyndregt, 
Homerton.—Dated 21st November, 1874 ; 

The object of this invention is the construction of buttons, studs, and 
solitaires, with fastenings for the same, in such a manner that the button, 
stud, or solitaire may be quickly and easily applied to or removed from 
an article of dress, and without it being necessary to detach the fastening 
from each button, stud, or solitaire. 


4013. Marcues, W. R. Lake, Southampton-buildings, London.—A com- 
munication from EB. BE. Charruy, Paris.—Dated 2\st November, 1874 

It is well known that matches or lights used by smokers are consumed 
for only about a third of their length, the remainder being entirely 
wasted. The inventor takes advantage of this unconsumed portion of 
the match by replacing the combustible material by a card or other 
advertisement rolled or coiled up to occupy the smallest possible space, 
while the match is unused, and so that it may be readily unrolled after 
the match has been lighted. 

: TING INCRUBTATION IN BoILers, G. Niinmo, Glasgow. 
rd November, 1874. 

This said invention consists in placing within the water in the boiler 
bags, pads, or ‘‘sweeps,” made of cotton waste, hemp, rope, or other soft 
material (or pieces of wood covered with a soft material), which, when 
saturated, qonnees a specific gravity rather heavier than the water ; so 
that these, by the ebullition or boiling of the water, and by their own 
shape or configuration, rise and fall in and agitate the water, so as to 
keep the sediment in motion and prevent it from settling or depositing 
in the boiler, and so prevent incrustation. When the boiler is to be 
cooled down, the sediment is blown or drawn off through a pipe and vock 
for that purpose. When used for either single or d le-tlued Cornish 
boilers, or multiple tubular boilers, the bags, pads, or “‘sweeps,” are 
made sufficiently thin to pass between the flues and the shell, or between 
the tubes themselves, so as to brush and clean them 
4019. “ Wirinc” Hat anp Bonner Suares, FE. Bowyer and J. Strupp 

St. Luke's, London.— Dated 23rd November, 1874 : 

According to the invention the edges of the net or fabric are turned or 
lapped over the wire and secured by heat and pressure, by means of an 
iron with a grooved fac provided with a guide at its front end, the 
dressing on the fabric serving to unite the two thicknesses, or any suitable 
adhesive material may be applied if necessary. . 


4020. Mera.iic Tunes, A. Clifford, Birminghain.—Dated 23rd Novembei 
1874. 
























This invention consists in drawing tubes by hydraulic machinery con- 
structed as follows :—A hydraulic cylinder is arranged with its axis in a 
line with the axis of the tube to be drawn. In the said cylinder is a 
piston, the rod of which passes out at both ends of the cylinder. By 
means of a slide valve water under pressure is delivered on éither side of 
the piston, and permitted to escape from the opposite side. The water 
under pressure is delivered through the slide valve into the cylinder by a 
series of three small pumps worked by a three-throw crank: A p artly- 
made tube 1s connected to each end of the piston rod, and as the piston 
performs its to-and-fro motion a tube js drawn through a draw plate at 
each stroke ; or one end only of the piston rod may be emplo 
drawing atube. The return stroke of the piston in this case may be 
effected either by hand or otherwise for rapidly emptying the cylinder. 


4024. Exrincuisuine Fires iy Sups, &., W. H. Thompson, Oxton 
Dated 23,d November, 1874. : 

The features of novelty which constitute this invention consist in an 
arrangement of pipes leading into the holds or below decks of navigable 
vessels, and to the interior of other structures, whereby a volume of 
steam, or steam charged with carbonic acid gas, orcarbonic acid gasalone 
can be introduced into such holds or interiors, in case of fire ar sete , from 
spontaneous combustion or otherwise. = 


4087. Acetate or Sopa, H. B. Condy, Battersea.—Dated 24th Novem 
RT, 
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The novelty of the invention consists in precipitating the organic im- 
purities existing in acetate of lime and the completion of the decom posi- 
tion of the solutions of acetate of lime or sulphate of lime (which is dis 
solved to a small extent) by means of carbonate of soda. The combina- 
tion of such processes enables the inventor to produce good merchantable 
acetate of soda by onecrystallisation. 





40838. GRAINING AND ORNAMENTING SuRFACEs, W. Jones, Manchester 
Dated 24th November, 1874. 

In performing this invention the inventor engraves or otherwise pro- 
duces a pattern on the surface of a cylinder made of wood, metal, stone, or 
other suitable material, and from this cylinder he obtains a « ast in pl anter 
of Paris. This t serves as a mould into which a compound of glu eand 
treacle or other elastic substance is run, thereby producing an clastic 
cylinder on which the pattern is obtained in relief. This elastic cylinder 
is provided with trunnions, and is mounted in «a handle 5 


4047. Stream Enaines, J. A. Péne, Paris. —Dated 25th November, 1874 

The improvements relate, First, to a substitute for the crank and its 
accessories for converting the rectilinear motion of the piston into circular 
motion. Secondly, to means of maintaining the cylinder at a high tem- 
perature, and of superheating the steam during its passage from the 
boiler to the valve chest. Thirdly, to a novel arrangement of steam dis 
tribution, with variable cut-off, by the employment of a cam and valves 
capable of being equilibrated. Fourthly, to an improved metallic packing 
Fifthly, to automatic means of supplying heated water to the generator 
as also to means of heating and purifying the feed-water. Sixthly. to 
improved adjustable fire-bars for regulating the admission of hot air to 
the furnace. 

4050. Breecu-Loapinc Smaui-arms, J. S. Bdge, Yardley.—Dated 25th 
November, 1874. ; 

This invention has reference to a patent granted to Charles Kuhn Prio- 
leau, No. year 1871 ; and consists of the following improvements in 
the tumbler rest and parts counected therewith described in the said 
patent in combination with the Martini action. According to this inven- 
tion, instead of making the arms of the tumbler rest of equal length, the 
said arms are made of very unequal length, that arm of the tumbler rest 
with which the trigger engages being about four times the length of that 
arm upon which the tumbler bears. The long arm of the tumbler rest 
has a bent in its free end in which the short hooked arm of the trigger 
engages. The trigger is lengthened to suit the lengthened arm of the 
tumbler rest, and the hooked arm of the trigger is situated beyond the 
centre on which the trigger turns, instead of between the said centre and 
the tumbler rest, asin the said patented invention. By these improve- 
ments the “pulling off” or releasing and the discharge of the rifle are 
effected with the same ease as in an ordinary gunlock. The grip of the 
gun is also shortened. 

















4053. Cousinep Hicu anp Low Pressure Steam Enotnes, G. Haseltine 
Southampton-buildings, London.—A communication srom T. L. Jone . 
Natchez, U.S.—Dated 25th November, 1874. . ‘ 

This invention relates to steam engines, whereby the advantage of a 

high and of a low-pressure engine are obtained conjointly. It has special 
reference to engines making 50 to 70 revolutions per minute. The in- 
ventor employs a peculiar device, whereby the exhaust steam at each 
stroke of the piston as it comes from the cylinder is suddenly diverted 
‘all but one atmosphere” or thereabouts to the open air, and the re- 
mainder to a condenser. This device consists of a valve chest arranged 
near the cylincer, and connected with the exhaust ports thereof by any 
suitable connections. Inside the valve chest or diverting chamber is 
arranged a valve seat in which are arranged two series of parts, one series 
leading to the open air and the other to the condenser, the several ports 
of either series being alternately arranged. The space above the valve 
seat constitutes the diverting chamber proper. A slide valve actuated by 
an eccentric or cam on the main shaft, and also provided with a series of 
openings corresponding in shape and spacing to the ports serves to alter- 
nately open and close the two series of ports in the valve seat. The 
openings both in the seat and valve are very narrow in the direction of 
the movement of the valve and wide in the cross direction. The mani- 
fold openings provide for the sudden escape of the steam with but a slight 
movement of the valve. In the operation of the said invention the valve 
is alternately pressed down upon and up from the seat, according to the 
connection with the open air or the condenser. To hold the valve, there- 
fore, in place, a peculiar device is arranged above the valve and bearing 
upon it, which holds the valve at any desired position with relation to 
the valve by means of an adjustment screw extending through the outer 
wall of the chest. The steam circulates freely around this holding device 
and against the valve. 
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THE IRON, COAL, AND GENERAL TRADE‘ 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Tus district is almost altogether unaffected by the disasters 
which have been brought about by the recent losses incidental to 
the conducting of the great South Welsh concern of which the 
member for Merthyr is at the head. Bankers are a little more 
careful, but that is all; and at that the bulk of the ironmasters 
and colliery proprietors here can afford to smile. 

Though there never was atime when the making of iron was 
less profitable than just now, yet never perhaps in the last quarter 
of a century was business of sounder character being done in this 
district, Some men made large sums of money two or three years 
ago, and the savings then accumulated have contributed to their 
ability to meet present losses. If many local ironmasters were 
not doing a profitable business this district would be an exception 
to others. Reports of joint stock ironmaking concerns amply 
attest that losses are being here incurred. But those who are 
familiar with the trade have proof enough of this without having 
resort to documents available to the whole public. 

Business was only dull on “Change in Birmingham this 

Thursday—afternoon. Spirit was shown upon no hand, yet the 
requirements of local ironfounders and hardware manufacturers 
are so considerable, that from these customers more than an 

















average number of orders is forthcoming. Of finished iron, the 
descriptions in demand relate mostly to sheets and bars, the sheets 


being required by the galvanisers, iron braziers and stampers, and 
the bars by those manufacturers who manipulate the iron upon the 
anvil. Only comparatively little is being done in the Staffordshire 
girder and boiler yards, though best boiler plates are in request at 
leading houses for other parts of the kingdom. The founders ar 
still busy, chiefly upon water and gas mains. It is quite impossible 
for them to satisfy the demand which they are now experiencing, 
so irregularly will the men work. 

Finished iron isa shade more in favour of the market, cons« juent 





in much part upon slightly easier quotations for some of the pigs | 


made out of this district, but now used here in increasing quanti 
ties. Some of the Yorkshire and Derbyshire pigs may be had at 
9s, Gd. and 5s. under the quotations of a fortnight and three 
weeks ago. Neither, however, in finished nor in pig iron was 
much done, consumers still holding back for lower quotations. 
But makers encourage no hope of reductions at a time when the 
production is sure to be greatly restricted by the hot weather. 

The present great difficulty of the ironmasters is the cost of fuel; 
and substantial relief cannot be obtained from any other quarter, 
There was an abundance of coal on the market this—Thursday 
afternoon, and it could be had for forge purposes on terms slightly 
more in favour of consumers than were quoted last week. There 
are few collieries at which enough orders are being received to 
employ the men more than half time; yetthe high prices secured 
for best furnace and best household qualities leave sufficient margin 
of profit to justify colliery owners in keeping their pits on half time 
rather than by lowering quotations to obtain even more work. 
Coal mining, however, is but a sorry business in the majority of 
instances in this part of the kingdom. 

That the North Staffordshire masters and their men should have 
agreed upon preliminary terms of peace was regarded as pointing in 
the direction of less restricted rates ; and it was notthought that the 
Warwickshire masters will be able toresist the adoption of somewhat 
similar terms. The combined power of the National Union of 








Miners is great ; and the organisation is more compact than that of | 
| 


the National Amalgamated Association of Miners. From that source 
the Warwickshire colliers are likely to receive help till the masters 
see that the time has come to adopt a method of adjusting wages in 
which the men shall have some part. 

Though the orders coming to hand for finished iron are not con 
siderable, yet they are not, in all instances, being executed with 
despatch, nor is any improvement in this regard likely, for if no 
better demand should spring up, still a high summer temperature 
is likely to produce an irregular supply, and lead to the inconve 


nience by consumers so often experienced at such atime. Indeed 


puddlers, as well as foundry hands, have this week displayed ré 


luctance-—not in all cases inexcusable—to remain at their work. 


Under these circumstances, ironmasters speak with feeling about | 


the manifest indisposition of the ironworkers to avail themselve 
promptly of mechanical aids by which they would derive physica 
advantage. Public attention is being directed by ironmakers, who 
are well-known men of science, to the fact that even the Dandy is 
not, to say the least, readily accepted by puddlers in certain part 
of the North of England. The Staffordshire ironmakers, who 
devoting themselves to the devising of means to lessef manual 
labour in the puddling process, complain that the y are not cheer 
fully supported by their workpeople. Instances are cited, but I 
need not give them here, the difficulty being one which will only 
be adjusted with an increase of intelligent appreciation on the part 
of the operatives of what will advance their best interests. 

All the South Staffordshire ironmasters are not yet satisfied 
that blast furnaces of great dimensions cannot be profitably worked 
in their district. The difficulty hitherto has been the incapability 
of the native fuel to bear the great superincumbent weight inevit 
able in furnaces much beyond the size hitherto generally adopted 
in this part of the kingdom. Messrs. Jones Brothers, of the 
Buffery furnace and the Eagle Ironworks, have, nevertheless, 
determined to put up a blast furnace of unusual dimensions for 
South Staffordshire, at Birchhills, near Walsall. It is understood 
that their plans are not yet perfected, but they are so far com 
pleted that it is made known that the boshes will be larger than 
any other furnace in this part of the kingdom, and that th 
furrace will be driven by seven tuyeres, supplied with blast from 
what are believed to be the best stoves, and impelled by engi: 
yov er in excess of the customary range. 

“he Wellington Iron Company, Shropshire, are also about to 
put up a new blast furnace, 

Simultaneously blast furnace proprietors in South Staffordshire 
are declaring that if there is not speedily a reduction in the price 
of native fuel they shall blow out furnaces. Read in the light of 
the unflagging competition before spoken of, this should occasion 
no surprise. 

The terms upon which the colliers in North Staffordshire have 
resumed work, are that the proposed reduction of 10 per cent. shall 
come before a board of arbitration to be chosen by the respective 
sides,'and that to abide the issue and award the 10 percent. shall be 
paid into a local bank, 

The miscellaneous industries of this district are in a decidedly 
active state. 

Among the ruling prices for hardwares we note that heavy 
washers are 19s. to 20s. per cwt., and light washers 55s. to 60s, per 
ewt. Cut nails are quoted at from 13s, 6d, to 15s. per ewt. for 
3in. clasp, clout, and rose nails. 

Mr. Thomas Wells, of the Hope Foundry, Longmore-street, Bal 
sall-heath, has been summoned for having sold gas stoves, chiefly 
remarkable for peculiarity of fixing the gas supply to the gas stove 
pipe, for which a patent had been secured by Mr. John Wright, 
stovemaker, of Broad-street, Balsall-heath. In 1872 complainant 
bought the invention from a pattern-maker, who, prior to the 
alleged infringement, entered the defendant's service. The de 
fence was that the design was not registered before published, 
therefore that its registration was invalid. The magistrates before 
whom it was brought have held that the proof of publication was 
insufficient to defeat the plaintiff's claim for novelty in his inven- 
tion, and dismissed the charge ; which, however, the complainant 
says he shall repeat, and support it by additional evidence. 

In an action on Monday in the Birmingham County-court, by 
which an operative metal-roller sought to recover £9 in lieu of 
notice, from Mr. Thomas Milner, of the New Church [ronworks, 
the judge held drunkenness and late attendance at work full justi- 
fication for instant dismissal. 


| 
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draining of Yardley, having been, as I stated last week, rejected 
by Government, a public meeting of ratepayers of Yardley was 
held on Tuesday to devise the best means of providing the neces 
sary sanitary requirements. Resolutions were passed approving 
the steps taken by the Local Government Board, and disapproving 
of the proposed scheme, A committee was elected to engage an 
engineer to visit Yardley, and prepare the best scheme for dealing 
with the sewage of Acock’s-green and Sparkhill, separately from - 
other portions of the parish, anda subscription list was started to 
pay the engineer's fees. 

The shares in the Sicker Safe and Strong Room Company, 
Limited, were allotted at a board meeting on Wednesday. 


NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


THE iron trade of this district has s arcely ever been in a more 
depressed state than it is at present, and the recent heavy failures 
by giving rise to a feeling of uneasiness have not at all tended to 
improve the state of matters. The general tone of business at the 
Manchester weekly meeting on Tuesday was excessively flat, and 
so far asI could gather there were no transactions whatever of 
importance. Nominally makers’ quotations are without any mate 
rial change, but amongst the middle men there .appear to be a 
greater disposition to get hold of any orders almost ; 
and there is a general weaker tone in prices. The qu ions for 
Lancashire makes of pig iron are much about the same as those I 
last gave, foundry iron delivered in the Manchester district being 
quoted about 68s. per ton, and forge numbers at from 64s, to 65s, 
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per ton, but very few orders are coming to hand, and the margin 
for profits is now so exceedingly small that makers are not at all 
anxious sellers, and it is only in exceptional cases that there is a 
disposition to accept any material reducti upon the above rates. 
For Cleveland iron delivered in the Manchester district makers’ 
nominal quotations are about 64s. to 65s. for foundry iron, and 
about 63s. for forge qualities, but where 1s, per ton under thes 
figures is quoted very little iron can be sold. Indeed, the relations 


it present to be reversed, the former being 
| almost in the position of fixing the price, whilst the seller has lost 
| all control of the market. In finished iron, although there is very 
| little business doing, prices continue tolerably steady, ordinary bars 


| of buyer and seller seem 



























































| being still quoted from £8 10s, to £8 . Od. per ton delivered 
| in the Manchester district. 
| The finished iron works only very moderately employed, and 
is there is very little new business coming to hand, they are mostly 
| old orders which are keeping them going. 
Although no gener: luction in the pri coal, which ol 
| quarters had been ex] has been n { $1 ntl t I 
| very quiet, and in round yal prices are weaker, lower quot 
| being offered in some cast Slack, however, owing tothe! 
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| I red at low lls. per t 1 t4 
| per ton Best co s At t M r 
however, to much higher prices. 
| The wages question is a matter whi n I ily ] 
itself forward in t present state of t b é 
gener in gst coalowners of West I t 
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THE SHEFFIELD DISTRICI 
| (} ( 
| Ir hardly needed the le ri of this w 
strate that these are 1 tr g t 
| which have overtaken the Welsh and metropolitan s 1 
means necessary for the purpos _ oF icepening i l tr 
| trust wh is everywhere prevalent lersons ft 
in the iror le hereabouts are thoroughly uneasy, 
| they hardly know how to move in order tot nal re f I 
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figures. This, of course, may it the wil misre] nt 
or the unintentional exaggeration, to which even good business men 
may lend themselves at periods such as those when listeners anil 
propagators are but too rea lily found. In any case, it will be w 





for commercial men generally if the present crisis passes over with 
those already apparent. 
t » merchants who ** wen 
this district for 
10,000, It is hoped 





out more serious results thar 

I hear on good authority tl 
down” so heavily on Monday has 
amount stated to be between 


that the loss, if such it should prove ultimately, will not caus 
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uny embarrassment. Coming at such an anxious time, the annua 
report of the directors of John rited, 
must, from any point of view, is an exceptionally 
favourable document ilar notice, esp 
cially in the presen t 

**The great revival of tr 

German War, and the requir t 
tension of railways in that country, pro 
rails, tires, and springs much in exce ss of the means of production. 
This, with the advance in prices that ¢€ ed, caused the erection 
of steel works with acapacity of production farabove the ordinary 
demand, and now that orders have almost entirely ceased for the 
States, and the Continent is also able largely to supply its own 
requirements, it is quite impossible, with the increased com 
petition, to obtain orders for these goods at prices which leave 
any profit, or even cover the unavoidable current expenses, 
The directors have therefore endeavour to develope 
other departments, which they trust will give more favour 
able results, Consequent on the fall in prices during the year, 
the wages of the workmen have been reduced from time to 
time, but they are still generally higher than those paid on the 
Continent. In some departments the nine hours’ system is yet 
maintained, and this, the directors consider, more than anything 
else places English manufacturers at a disadvantage with their 
foreign competitors, The collieries have again proved of essential 
benefit to the company. They have worked fairly during 
the year. A shaft has been sunk at the Car House Colliery 
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The scheme proposed by the Solihull sanitary authority for the 
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directors are happy to say, proves of good quality, and will 
be of advantage to the company.” They further remark 
that owing to the civil war in Spain, the company’s property 
in that country remains much as before, the whole of the works 
having been maintained in full efficiency out of revenue. From the 
profit on the year’s working of the works and collieries, amounting 
to £82,051 15s. 7d. a dividend of 10 per cent. is recommended, 
leaving £12,250 to be carried forward and £10,000 to be placed to 
the reserve fund, making it then £100,000; the capital of the 
company is £1,020,000 in {0,000 shares of £100 each, £70 per share 
being called up, with 2000 preference shares of £10 each fully paid 
up and bearing 5 per cent. interest. The price of fuel continues to 
go down, but it is by very easy gradation. From a circular issued 
on June Ist by the Sheffield Coal Company I extract the following 
paper : picked branch, 13s, 9d.; best Birley Silkstone, 11s. 9d.; 
ditto picked *‘ cubes,” as sent to the London market, 12s, 4d.; 
screened Silkstone nuts, 6s, 9d.; screened seconds coal, 8s. 9d.; 
coke breeze, 10s.; hard (washed) melting coke, 18s.; and 
unscreened slack, 3s.; all per ton of 21 cwt. at the pit heads. 
These figures show reductions varying from 3d. to 10d. per ton. 

I have no wish whatever to poach the particular preserves of your 
Lancashire correspondent, but I have a circular from the Atherton 
collieries, near Manchester, which give much higher prices than 
those just enumerated. It quotes best Arley Mine coal at 19s, 2d.; 
best Atherton house coal, 1s, 2d.; Crombonke, 16s, 8d.; and the 
Seven Feet coal at 15s. per ton, 

An important meeting of the shareholders of Brown, Bayley, and 
Dixon, Limited, was held at the works, Sheffield, on Monday. 
After an interesting discussion as to the position and prospects 
of the company it was agreed to raise £60,000 upon debentures of 
£1 each, and it was further resolved that the borrowed principal 
money owing by the company should not at any one time exceed 
— The prospects of the concern were stated to be very 
goo . 

It has been decided to increase the capital of the Phenix 
Bessemer Steel Company, Limited, near Shettield, by the sum of 
£40,000, These works are stated to be doing a very large business 
in rails, and it has been stated, in connection with the subject of 
increasing the capital, that there are abundant orders on hand. 

The competition for rail orders is growing keener than ever, and 
fully justifies what is said of it by the directors of John Brown and 
Co, Current quotations for steel rails are £9 15s. to £10 5s. ; but 
an instance is mentioned in which a contract has just been placed at 
a couple of shillings under the former figures. 

In other branches of industry Ido not hear of any noteworthy 
change, many departments being irregularly employed. The cast 
stecl trade is fairly well engaged, as also are the engineering, armour- 


plate, file, and edge tool shops, but in hardly any case is activity , 


the rule. The brass and iron founders are, nevertheless, tolerably 
busy, much work being on hand at the brass foundries and the stove 
grate establishments, 


THE NORTH OF ENGLAND, 
(From our own Correspondent.) 

LATHER less business has been done in the pig iron trade of the 
North of England during the past week. This is not difficult to 
account for, A gradual resumption of work is taking place in 
South Wales, and is bound to react upon the state of business in 
Cleveland, Things are also more active in Scotland, where 123 
blast furnaces are now in operation, out of 153 built, as compared 
with only 73 working at this time last year. Besides this fact, it 
is natural that the Scotch merchants should prefer their own iron 
to that of Cleveland, seeing that there is now so little difference in 
wice between them, Scotch warrants having recently been quoted as 
os as 63s, 6d., while Cleveland No. 1 is still standing at £3 2s. 6d. 
to £3.43. It is not, however, apparent that any less iron is going 
into consumption. The blast furnaces in the North of England 
are still fully employed, and are turning out more iron than at any 
former period, and it is only from Scotch and South Welsh sources 
that any falling off in the demand is appreciable. 

The recent heavy failure in the iron trade has to some extent 
renewed the ugly rumours that were recently afloat as to the 
instability of manufacturers in Cleveland, and there can be no 
doubt that some of the largest business houses on Tees-side have 
been heavily bitten. At the same time it is not unknown to those 
interested in the matter that the stress of bad times has been less 
severely felt in the North than in almost any other part of 
England, Business has searcely been suspended for a single day, 
whether in the pig or in the finished iron branches, and such losses 
as have been sustained are generally put down to low-priced con- 
tracts, and not to any serious and protracted disturbance of the 
ordinary relations of supply and demand. It may, however, be 
fairly questioned whether the losses recently sustained have ever 
been paralleled in the North of England. Messrs. Thomas 
Richardson and Co., of West Hartlepool; Messrs. Hopkins, Gilkes, 
and Co,, the Darlington Iron Company, the Skerne Iron Company, 
the South Cleveland Tron Company, the North Yorkshire Iron 
Company, and, indeed, almost every limited liability concern 
in the district, have more or less shown a heavy balance on the 
wrong side of the ledger, and the only notable exceptions to this 
rule have been the great firms of Boleckow, Vaughan, and Co., 
and the Consett Iron Company. The extent to which private 
firms have been “‘ bit” will probably never be known to the outside 
world ; but rumour is not untrue when she assigns to some of 
these firms losses of almost incalculable extent. It is now hoped 
that the worst of the ordeal has been weathered, but I happen to 
know most definitely that there are numerous contracts still 
running on which heavy losses are being made. 

The annual meeting of the shareholders of Hopkins, Gilkes, and 
(o., was held in Middlesbrough last week. The balance-sheet for 
the year ending March 31st showed a loss of £39,741 15s. 10d., but 
the real loss is stated to be considerably greater, the amount 
written off for bad debts being admittedly inadequate, while 
nothing is allowed for depreciation. The directors attribute the 
loss to the working of the blast furnaces and rolling mills, the 
engine works showing a small profit. The chairman (Mr. J. Wilson) 
remarked that the loss, though large, did not exceed £1 per share 
of the capital, and, therefore, in valuing the property, they ought 
not to look upon it as greatly depreciated. He also referred to the 
heavy loss incurred in connection with the Danks furnaces, which, 
however, they expected in the long run to make a commercial 
success, 

Another step bas been taken towards a settlement of the wages 
question in the finished iron trade. A conference was held in Lon- 
don last week, when the employers expressed their willingness to 
withdraw all other points raised by their proposals made to the 
men at the last joint conference, upon the ironworkers consenting 
to reduce the minimum of the present Derby scale to 8s. 6d., and 
the period of notice for either party to be twelve months instead of 
the three months’ notice now pending. Tothis proposal the opera- 
tives have promised to return a definite reply on or before June 16, 
The alteration sought for by the employers must be made in time to 
enable the present arrangement to be superseded on the Ist of next 
month, I happen to know that the men are rather disposed to 
object to fixing the minimum ‘so low as 8s. 6d., but if agreement 
on this point becomes impossible it will then be left for either side 
desiring a change to prove its necessity or expediency before an 
arbitrator, as in the early days of the Arbitration Board, before a 
self-acting scale was resorted to. 

The mills and forges of Cleveland remain tolerably well employed. 
One or two large orders for rails have been placed by Tees-side 
tirms during the last week or two, chiefly on Indian and Australian 
account. The American and Russian demand is still very dull. 
Plate-makers are doing a good stroke of business, the iron ship- 
building trade exhibiting very decided signs of improvement. 

The miners of Cleveland will proceed next Monday, at their 
council meeting, to take steps for the enforcement of the claim 
they made some weeks ago for a further advance of wages, 


The coal trade appears to be settling down into a condition of 
quiescence favourable to the carrying on of a steady and regular, 
but not over remunerative business, Prices are about as near to 
the level of 1871 as they can be expected to reach, after making 
due allowance for the extraordinary increase that has since that 
time taken place in the cost of production. At current market 
rates it is, of course, competent for collieries favoured with good 
seams to do a satisfactory business, but many of the seams in 
Durham and Northumberland are under 2ft. in thickness, and 
others are so much handicapped by faults and other adverse con- 
ditions of working, as to render profit impossible, so that 
it is not to be wondered at that of such collieries there are 
now a number offered for sale. I have the authority of a 
mining engineer with a practice second to none in the North 
of England, for the statement that for ten years previous to 
1870, the profits made in the Durham coal trade did not average 
five per cent. upon the capitalinvested. It seems as if some of the 
largest coalowners must now be earning even less than that miser- 
ably inadequate reward for their outlay and trouble. 

Prices of manufacturing coal exhibit rather an improving ten- 
dency, although no definite advance has been made during the last 
week. Coke is firm at 16s, to 178, at the oven for ordinary good 
qualities. Best steam coal is 14s. to 16s. on the Tyne, and house- 
holds of good quality realise about the same value. Nuts on the 
Wear are offered in abundance at 6s. 6d. to 8s. 6d., and duff is 
quoted at 3s, 6d. to 4s. per ton. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Since last week there has been another very considerable decline 
of prices in the Glasgow warrant market, and business has been 
very slack during the greater part of the week. On Friday the 
market was dull, with business done as low as 60s, 6d., and on 
Monday the market was exceedingly flat with a further decrease in 
prices, 59s, 3d. being accepted. On Tuesday the tone of the 

market was very feeble during the forenoon, when a few transac- 
| tions were effected as low as 58s. ; there was, however, a slight im- 
| provement in the afternoon, when business was done at 58s, 9d. 
The total decrease in prices on the week is from 3s. to 4s., and the 
depression was increased by the ominous rumours of impending 
commercial failures in London. The prices of warrants in Glasgow 
market have not been so low as they are at present since the spring 
of 1871; they are 46s. under the prices of May, 1873, and 25s. 
lower than those of this time last year, while they have run down 
tu the extent of 16s. during the past four or five months. 

The very decided fall in the warrant market has been accom- 
panied by a corresponding decrease in the prices of the principal 
| makers’ Sacks which are as follows :—G.m.b. at Glasgow, No. 1, 
6ls.; No. 3, 59s.; Gartsherrie, No. 1, 66s. 6d.; No. 3, 62s. 6d.; 
Coltness, No. 1, 68s. 6d.; No. 3, 62s, 6d.; Summerlee, No. 1, 
68s.; No. 3, 63s.; Langloan, No. 1, 65s. 6d.; No. 3, 62s. 6d.; 

Carnbroe, No. 1, 64s.; No. 3, 61s.; Monkland, No. 1, 62s.; No. 3, 
| 60s.; Clyde, No. 1, 62s. 6d.; No, 3,60s,; Govan, at Broomielaw, No. 1, 

62s.; No. 3, 60s.; Calder, at Port Dundas, No. 1, 68s.; No. 3, 63s.; 
Glengarnock, at Ardrossan, No. 1, 69s.; No. 3, 62s, ; Eglinton, 
| No. 1, 61s.; No. 3, 59s.; Dalmellington, No, 1, 61s.; No. 3, 
| 59s.; Carron, at Grangemouth, selected, No. 1, 70s.; Shotts, at 
| Leith, No. 1, 66s, 6d.; No. 3, 633.; Kinneil, at Boness, No. 1, 
| 653.3; No, 3, 62s, 

The shipments of pig iron from Scotch ports for the week ending 
the 29th ult. amounted to 9768 tons, showing an increase of 2752 as 
compared with those of the corresponding week of 1874. The imports 
of Middlesbrough pigs at Grangemouth for the week were 
| 2700 tons, being 750 more than in the corresponding week of last 
} year. 
| " The coat trade in the west is duller than it was last week, both 
| the home and foreign demand having somewhat slackened, and for 
| Wishaw Main and splint coal prices are a little easier. Other sorts 
are unaltered with the exception of smithy coals, which, being 
less plentiful, are maintaining their prices, Coal shipments are 
below the average of this time last year. In the eastern mining 
districts the trade is also dull as compared with the previous few 
weeks. Sales are made with difficulty, and stocks are everywhere 
on the increase. The demand at the shipping ports has fallen 
greatly short of expectation. At some collieries prices have been 
reduced from 3d. to Gd, per ton, and a general reduction is looked 
for. 

Though the great body of the miners are working away quietly 
at the small wages employers can now afford to pay, yet there are 
disputes here and there. Since the last large reduction of 10 per 
cent. was intimated the miners in the employment of Merry and 
Cuninghame at Balaclava have been out on strike. The men 
having shown no sign of giving way, the company applied 
to the sheriff for warrants to have them ejected from 
their dwelling houses. The warrants have been obtained, and the 
miners with their wives and families are now being ejected. 
Upwards of three hundred miners have ceased work at the pits of 
the Redding Coal Company near Falkirk, in consequence of an 
intimation that their wages were to be reduced. In some places 
the unmarried miners are taking the advice tendered them about 
ten days ago by Mr. Macdonald, M.P., who declared that the 
collieries were much overstocked with hands, and urged the younger 
men to seek work at other occupations. The secretary of the Scotch 
Miners’ Conference, Mr. Samuel Hughes, states that hundredsof men 
who had been brought up to work in the mines, but cannot now earna 
living in them, have left and gone to other employments where 
they are better paid, and he adds that many are leaving for distant 
lands where labour is better rewarded. It is believed that the 
miners would now gladly accept the sliding scale which was pro- 
posed by Mr. Ferrie in the spring of last year, but in the present 
state of prices in the coal and iron trades it is hopeless for them to 
look for any concession whatever from the masters. 

A strike has occurred among the joiners at three of the larger 
shipbuilding yards on the Clyde at Glasgow, the men desiring an 
advance of wages of a halfpenny per hour. One of the firms con- 
cerned, that of Messrs. Wingate and Co., have conceded the 
demand, but I understand that the others are determined to hold 
out, one of them being favoured in their opposition by the fact 
that the work now in progress is for the most part the construction 
of the iron hulls of vessels. The carpenters employed by Messrs. 
Napier and Co., shipbuilders, Glasgow, have struck for a change in 
their mode of payment, which has hitherto been by piecework, to 
payment by the hour. I mentioned a fortnight ago that the ship- 
carpenters and joiners of Peterhead intended to strike for a short- 
ening of the hours of work and an advance of pay. The strike 
has been averted by the masters offering an advance of 3s. per 
week, and allowing the men to stop work on Saturdays at noon. 

















WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Two subjects have engrossed all attention since my last dispatch, 
the conclusion of the strike and the failure of whaf is termed in 
city circles the Aberdare Iron Company, and the Plymouth Iron 
Company virtually. Mr. Fothergill, the enterprising and, as all 
deemed Ag the successful ironmaster, is ‘‘ the company ” in con- 
nection with Mr. Hankey. The late disastrous strike has been the 
immediate cause of this, But it is stated that Mr. Fothergill has not 
been so fortunate in his coal contracts as the Powell Duffryn Com- 

many, for instance, and did not profit so much by the exceptionally 

high rates which were obtained, This may or may not be the case, 

but I was under the impression that last year the two com- 

ae enjoyed a remarkable degree of prosperity from their coal 
elds, 

The extent of industry governed by the two companies 
includes the ironworks of Taepdeoel, Abernant, Plymouth, 











Penydarran, and Treforest, and the collieries of Plyntouth, 
Troedyrhiew, Aberdare, with, I believe, some in the Monmouth- 
shire and Rhondda districts, The blow is as crushing and 
disastrous as the establishment is colossal, and what will be the 
end of it it is hard to state. I do not think that other coalowners 
will be affected by this failure, and possibly each works, certainly, 
I should say, each colliery, will be continued under direction. The 
settlement of the great strike has given much satisfaction through- 
out the country. The terms upon which a settlement were arrived 
at were 12} per cent. reduction, and a continuance of existing 
wages for three months, after which any alteration of wages will 
be arranged by a sliding scale, to be formed by a committee of 
masters and men, The principle of arbitration is thus conceded, 
and both classes, coalowners and colliers, appar to be gratified, as 
they believe no further strike or difficulty on a large scale is 
likely to occur. ? 

I should not be surprised to hear after a little time that the 
association which was formed: on the defensive by the coalowners, 
and the union which was established to act on the aggressive as 
much as to protect the colliers’ interests, will both be consigned to 
a common limbo, 

Coal is falling rapidly in price. Powell Duffryn coal of best 
quality is quoted at 14s. f.o.b, Dowlais coal, I hear, has sold for 
about 15s., but 16s, and 17s, were paid for good coal. Even at the 
early part of this week, some difficulty has arisen with engine- 
men, and fears entertained by some that the Rhondda men 
after all would not give way. Iam glad, however, to note that in 
all parts of the district there is a steady resumption of work. The 
colliers of Caerphilly, the house coal men of Monmouthshire, the 
colliers of Rhondda, are again in stall and heading, and no mis- 
chievous act of unionist or agent will get them out again. . 

The iron trade, too, is looking up, and Dowlais will have in 
another day or two eleven furnaces at werk. Cyfarthfa is going 
on slowly, and there are good signs at Tredegar, Ebbw Vale and 
Rhymney. But the iron trade will not régain its tone just yet, 
wages being still too high to make iron at a price suitable to 
buyers. 

it is estimated that the strike has cost eleven millions of money, 
and of this fully one-half will have to borne by coalowners. It 
will take a long time to restore the old prosperity, and I fear we 
are in for trying times, especially if the market omes flooded 
with coal, as this -vill run down prices to an unremunerative degree. 
Probably this danger will necessitate caution in output, as prices 
have now reached a point which leaves but a small margin at 
existing wages, 

House coal is in little demand, and the partial slackness of the 
iron trade tends to few inquiries for bituminous small or coke. 


PRICES CURRENT OF METALS AND OILS. 




























































































































1875. t 1875. 
Tron (continued) — 
Catings—Large — 242448 4, Pig in Y orkshire— eeaad<a0ad, 
Birwiogham 910 0..1810 0 350.000 
Cleveland 7 0..8 00 326.000 
Lancashire 700.9 00 No.3 300.000 
Staffordshire. 910 0..1810 0 Pipes in Giasgow......]| 6 0 0..7 5 0 
Scotland ... 700.900 Plates in Glasgow ... 915 0..10 0 v0 
Wales .. 000..0 08 orkshire lo 0 @..1310 0 
Yorkshire... 700.900 J 750.7 6 
Castingea— Smal! 9 00..910 0 
Birmingham . 19 10 0..9410 0 96560..976 
Cleveland ..... -}10 0 0..15 0 6 5 726..710 0 
Lancashire . -| 910 0..1210 0 Wales ...... 6lo0 0.7 080 
Staffordshire. 1010 0..% 0 Rails—Olu— 
Sevtland a 0 6..16 0 0 Cleveland ... 400.450 
Wales .. -}000.0080 Staffordshire. 000.000 
Yorkshire -}le 0 0..17 0 0 Yorkshire 450..4lW 0 
Copper, per ton— Railway Chairs— 
British—cake ....++++ 88 0 0..89 0 0 G Weseseeeees | 510 0..6 0 0 
Australian, per ton.... | 8610 0..5010 © Refined metal ........| 4 0 0.. 410 0 
Best Selected so v 0..91 0 0 Do. in Waies ....| 7 0 0..8 5 0 
Mottoms.. v6 0 0.09 0 0 Sheets, single, in— 
Obili Bars +. [52 0 0..8310 0 J seoee}1L 0 0..11 10 0 
Do. refined ingot..| ¥ 0 0..0 00 -}1910 0..1310 0 
Bheet .......seeceveee | 93 O 0..96 0 0 -|11 0 0.17 0 0 
Spanish Cake . 000.000 12 0 @..121l0 0 
Yo -|13.0 0..144 0 0 
Cleveland ... 015 6..017 0 -|70 0 0..0 00 
Derbyshire v18 0.0 00 
Wales 013 0.. 016 6 2200 «0..2939 5 0 
Sheffield ..... 017 6.000 -/23 5 0..310 0 
Coals, best, per ton Other brands . 210 0..m)17 6 
Birmingham .. 015 0..019 0 or minium 40 0..¢%10 0 
Clevelaud .....+++ 07 6..0 9 6 Sheet, milled . uoO 80080 
Derbyshire— Shot, patent... -|@lo 0... 0 00 
Best ordinary .... | 013 0..015 0 White, dry ..........]29 0 0.0 00 
Converting .. 012 0..0 60 Ground inoil ....] 0 0 0..0 0 0 
Other sora O1lo 0.. 0 14 O|| Oils, per tun. 
03.050 Beal, Paice... -|3600..0 00 
0 8 6.010 6 Brown . «130 0 0..32 0 0 
Yellow to tinged .. | 38 0 0..3510 0 
010 0.. 610 Linseed ............+5 | 24 7 6..9410 0 
012 6. 01s 0 Olive, Gallipoli “$000.0 00 
v14 6..017 6 5; bh -|000,.000 
Palin .... + {310 0..0 0 0 
won C8 3.8 38 Rangoon ©, 
Other sor ......] 916 9.. 019 0 Price & Co.'s), p.gail.| 0 3 6..0 0 0 
South Yorkshire— peseed, English pale | 3210 0..3815 0 
Best ordinary .... | 0123 0..014 6 Brown ... + | 3015 0..31 0 0 
Oouverting | 0123 0.00 0 Foreign pal 3215 0..838 0 0 
Slack 036.0 5 0 wn -~[/000.0 60 
Wales.. 0 0 0.. 0 0 ©|| Sperm, body... +-1000.000 
Sten: 3 00..0 00 Whale, South Sea,pale | 35 0 0..0 0 0 
Houre.. . lav 0.000 ®% @ 0..8 0 0 
Tron— 300 000 
Angle in Glagow ....] 910 0..0 0 0 - 133 0 0..3410 0 
Mar, Welsh,in London| 8 5 0.. 9 0 0 
Glasgow... cesses 815 0..910 0 12000 0..0 0 0 
Staffordshire | 810 0..11 13 6 1450 0..0 00 
Wales, bars ......] 810 0.. 812 6 2% 00..000 
Do.,common ....]| 3815 0.. 9 O O|| Spelter, per ton— 
Yorkshire best.. -}10 0 0.12 0 0 sssecseseeeeee | 24 0 0..2410 0 
Common .......5] 8 0 0.. 910 0 English, V.ands...../ 0 0 0..0 0 0 
Cleveland— Steel— 
Angle and bulb .. | 8 5 0.. 810 0 Bessemer, rough......| 810 0..9 0 0 
Boiler plates..... 910 0..1010 0 Do., manufactured ....] 9 0 0..10 0 0 
Cable iron.. .....]1010 0..11 0 0 Do,, cast, Sheffield .... | 20 0 0.2% 0 0 
Nailrods ........] 810 0..9 0 0 10. - | 30 0 0..55 6 0 
Rivet iron 1015 0..11 0 0 ~|17 0 0..22 0 6 
Ship plies ......] 815 0.9 5 0 .|1910 0..0 00 
Cleveland, common .,| 8 0 0..810 0 3 0 0..%8 0 0 
Best vesecceses 810 0..9 0 0 #10 0.000 
Lest best .. 910 0..10 0 0 000.000 
Puddied .. 550.576 
Hoops, first quality. -|88 0 0..89 0 @ 
Birmingham ....]11 0 0..13 6 0 -|woo0.d 08 
Cleveland ...... .| 1110 0..1115 0 9¢ev.000 
London ..........]10 15 0..1110 0 906.0006 
‘ 0..1210 0 8310 0..84 0 0 
ales . 910 0..1110 0 8 0 ¥..0410 0 
Yorkshire 11 60.1800 
Nailrods ... 9 5 0..10 0 0 
Glasgow 910 0..0 00 150.180 
Swedish 17 0 0..1710 0 000.000 
Yorkshi; -|l1 0 0..12 0 0 113 0..118 0 
Pig in Cleveland 000.000 
No.1... 326.330 
No.2 300.000 
Nos 216 0..217 6 17 6.110 0 
No.4 215 0..216 0 116 0..118 0 
M. 212 6..2914 0 115 0..116 0 
W sccccvceceeeee| 2123 0..0 0 0 220.000 
Pig in Wales—No.1..]| 5 0 0..610 0 i» pet 0 07%..0 08 
Pig in Scotland— Zino, sheet, per ton -/30 0 0..81 0 0 
No.1 ..ssseseeeee | 3.1 0.. 0 0 O|| Sulphate in Glasgow... |12 0 0..14 0 0 
NOB seccceeeeeee| 219 0.20 0 0 
PRICES CURRENT OF TIMBER. 
1875. | 1874. 1875. | 1874. 
Per Load. £4n456.\4 5% £8 Per Load. 2e 45 4 26 
Teak .....ceeeeeeeAL 10 13 10/12 0 14 10// Canada, Spruce,lst..10 012 0/18 0 1310 
Quebec, red pine .. 310 61 310 610 Do, Ind...... 81010 0/1010 11 10 
Yellow pine... 4 0 610) 4 0 #10 Do. 3rd....+. 81010 0} 1010 11 lv 
Pitch pine .. 310 410) 4 5 5 || New Beunewick.... 8 0 910/10 O11 0 
Quebec, onk......5.7 0 8 0) 8 O Y Of/ Archangel, yellow..19 016 0/1410 17 10 
Birch,......5 5 © 6 0} 5610 8 Oj] Petersburg do......13 1015 0} 18 10 15 lo 
Elm .....4-5 510 6 0} 710 8 O]/ Finland .......... 8 10 13 10/10 10 1410 
Ash . + 610 6 5) 7 O 8 O|/ Memel and Dantwsic® 0 0 0) 0 O90 0 
Dantsic & M 508 0'5080 ~09 9000/0000 
Fir... + 8 0 510, 310 610 ite ~0@ 0000/0000 
Unders + 25 215| 215 8 5 oO 0 000080 
Riga ..... + 310 45) 40 4 5I/C ‘ia, best....18 014 0/13 01410 
Swedish..... -» 9 5 215) 210 8 5/|| Other Norwe; .... 9 0 1110/11 10 13 10 
Wainscot, Riga .... 415 6 0) 415 6 15)/ Bastens, all sorts 5 0 810| 9101010 
Masts, Qubc.rd.pme 4 0 6 0! 410 6 O]) Pleng. bda,sqgoflin.a d a d.| ad. « d. 
Yeliowpine.. 4 0 610 4 0 610 yellow... +14 617 6/14 616 6 
Memel 2Dnt.0 0 00 0000 ” 13614 6/18 614 6 
Oregon ......5 9 012 0| 9 o13 0 ty ...-..18 6156 0/19 614 0 
Lathwood, Dantsfm.6 0 7 0' 8 0 9 0 4% £6158 & £24. 
Petersburg 8 0 9 0/10 O11 0 +75 080 0/80 085 0 
©. aft. by 3f. 9in, +20 O81 0/20 O22 0 
Queboe Pine, nt +.40 0% 0)99 of 0 230 0 250 v | 970 0 800 0 
God ...600-18 016 015 01710 +180 0 200 0 | 250 © 260 0 
rd... sees 9 01010 |12 1014 0 














fre 
rai 


pr 
ex 
mi 
ne 
ha 
int 
th 
m 
th 
mi 
lu 
es 
nc 











JuNE 11, 1875. THE ENGINEER. 


397 








TON the bed-plate of the hydraulic engine for winding the 
THE 80-TON CRANE 9 —_—-- AGRE AR, chains and revolving the crane will be bolted. The stays 


r , | for the jib are of wrought iron, and are supported from 
Iv our present-paper we propose dealing with the 80-ton | the jib other cross a, as shown in the engraving. 
crane itself, which is now in course of construction at the | The main cross stays are of cast iron, and trussed together by 
works of Sir William Armstrong and Co., Elswick, New- diagonal stays of the ordinary character. A wrought iron 
castle-upon-Tyne, that firm having contracted for its | platform, lightly constructed, is to be suspended at the 
manufacture. It will be erected under the supervision of | extremity of the jib, for facilitating the means of access 
the Superintendent of Machinery at the Royal Arsenal, | to jib-end sheaves. A wrought iron ballast box, capable 
Mr. Hay, who has perfected a series of important hydraulic | of holding about 100 tons of gravel or slag ballast, is to 
machinery throu ~— the various departments. The be attached to the platform girders at the back of the 
“accumulator,” which produces the water power for the |-crane, for the purpose of counterweighting the full weight 
enormous number of cranes employed, is capable of ex- | of the load. This counterweight, together with the natural 
tending its influence to a great many of them at the same | stiffness of the crane, will, it is anticipated, be sufficient 
time, ees steam engines being attached to it, all of which | to overcome the resistance of a far heavier load than 
can be simultaneously applied if ne " 85 tons, the greatest test to which it is intended ever to 
The crane is adapted to lift a load of 85 tons throughout | submit it. 
a height or space of 60ft.; it has a rake of 47ft. 6in.from = The hydraulic engine, for lifting and revolving, will have 
the centre of the pivot to a perpendicular let drop from the | three cast iron oscillating cylinders, with cast iron plungers, 
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centre of the swivel block, and a clear height of 30ft. 3in.; and will be provided with valves, working gear, and 
from the deck of the pier to the swivel eye when fully | reversing apparatus of the ordinary description. All the 
raised, The stipula speed of lifting the extreme load | shafts for the spur and bevel gearing, for communicating 
of 85 tons is fixed at 4ft. per minute, a second speed being | the power of the hydraulic engine to the lifting drums 
provided of about 7ft. per minute for loads up to but not | and to the front rollers for turning the crane, will be pro- 


exceeding 40 tons, and a third speed of about 40ft. per | vided throughout of wrought iron, and will have gun-metal | 


bearings to work in. Wrought iron cupped drums of large 


minute for raising the unloaded swivel block for any 
, | and small sizes are provided for the large and small lifting 


necessary purpose, An auxiliary chain is to be providec 


peri 3ft. less rake than the main block, this being | chains respectively, and a separate brake and pawl wheel is | 


intended for the purpose of lifting loads up to 8 tons at | connected to each several drum, All parts of the ma- 
the rate of about 25ft. per minute. The details of arrange-|chinery exposed to the accumulator pressure are to be 
ment are shown in the engraving. The speed of turning | tested to an hydraulic force of 25001b. to the square inch 
the crane on its axis is provided to be at the rate of five | before being fixed in their places. 

minutes for the conmngliiunnd of a single complete revo- 


estimates of the actual working capabilities of the crane | in diameter, or 44in. chain. The auxiliary power is to be 
now under consideration. direct without any multiplying power, and the lifting 


The jib is of wrought iron 55ft. long, and is attached at | chain for its block is to be lin. in diameter, or 3iti. chain. | 


the bottom to a platform composed of wrought iron girders | Both the main and the auxiliary lifting chains are to be 


mounted upon four pairs of cast iron rollers, which run | tested to an endurance of 10 per cent. over and above the | 


along the sweep plate or “roller path,” described in our | ordinary Admiralty proof at a public chain-testing esta- 
last article on this subject. Two of the pairs have a cogged | blishment before being fixed to the crane after its erec- 
wheel inside, worked i the hydraulic gear, for revolving | tion. 

the crane within the circle of the roller path ; the other| Before concluding our notice of this monster machine 


rollers are plain. Each pair of rollers is carried in a cast | and its appurtenances, we will digress for a moment to 


iron roller box, provided with gun-metal bearings for the | describe briefly the construction of the continuous wrought 
axles to work in. The roller path is of cast iron, and the | iron girders, two of which run upon the summits of the 
central pivot or bed, for the crane to work on, of the same | 5ft. columns forming the causeway between the “'T” end 
suateslel The latter will be bushed with a gun-metal | of the pier and the shore. From centre to centre of each 
socket for the central pin of the crane, and it will be con- | column is 48ft. The height of the web of the girders is 
nected with the cast iron summit le 





The multiplying power of the main lifting block is to be | 
lution, These of course, it is needless to say, are only | four to one, and the lifting chain for this block to be 1}in. | 


nects the contiguous portions of the girder over the centres 
of each column. The web of the girder is of in. plate. 
The girders are stiffened at short intervals by cross-framing 
of cast iron between them. 

Whilst wishing every success to the working of the 
80-ton crane, we cannot avoid expressing a fear that the 

rinciple which has been followed in the design of the 
oundations may possibly prove not to have been a sound 
one. We are of opinion that such foundations should be 
independent of and distinct from the pier with which they 
co-operate, so that, should any isiines take place 
beneath the crane, it may not affect the latter. A crane 
constructed upon this—the ‘independent—principle was 
erected some time ago by the Superintendent of Machinery 
at Devonport, and has been found to act admirably. At 
the same time it is quite clear that Colonel Scratchley, R.E., 
the Inspector of Works at the Arsenal, has laid the foun- 
dations of the new “T” pier and 80-ton crane with such 
extreme care and so solidly that it seems almost impossible 


il 














| that any subsequent disturbance of the piles and frame- 
| work can take place. 








THE BRAKE COMPETITION, 
Tut Railway Accidents Commission commenced their 
| experimental inquiry into the comparative merits of various 
| systems of continuous brakes on Wednesday morning. 
We have already indicated very fully the reasons which 
| have caused these experiments to be carried out, and the 
| system of inquiry to be adopted. It is therefore unneces- 
| sary to deal further with this portion of the subject here, 
and we may confine our attention to the actual progress of 
the inquiry, and the results obtained. As regards the first 
point, it became evident on Wednesday that the two days 
originally stated as presumably affording sufficient time 
| to carry out the inquiry, would by no means suffice ; and 
it is more than probable that, instead of two, seven or 
| eight days may be occupied. It will be seen from the 
appended revised programme that no fewer than sixteen 
distinct experiments have to be made, and as no fewer 
than ten different systems of brake are represented, the 
result would be that if all were to be tried in the same 
way we should have 160 distinct experiments. In many 
cases, however, it is evident that far fewer than sixteen 
| experiments can be made with certain systems, but we 
shall be under the mark probably if we assume that 109 
separate trials will have to be vee before the inquiry can 
be considered fairly complete. The experiments begin each 
day about half-past ten a.m., and they are prolon toa 


h of the 7ft. screw | 3ft. 94in. The flanges are 18in. wide. Each flange con- | late hour in the evening. On Wednesday night, however, 


pile by four wrought iron bolts each 3in. in diameter, The | sists of four layers of }in. plates, the topmost layer being | it was found that only the “a” series of experiments as 
central pin is o} ae iron, and about 13%in. in | about 23ft. long and lying over the centre of the span, the | laid down on the <— had been completed with the 
- Weste 


diameter. It connects the crane to the centre pivot or | second being 


bed. The platform girders are to 





ightly longer, and so on, the fourth, or | London and Nort : o 
be floored on the top | lowermost, being 48ft.long. Wherevera jointexiststhereare, | the Great Northern, and the Midland. The Lancashire 


rn, the Caledonian, the Brighton, 
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part in this trial, as all the brakes are more or less “ con- 
tinuous” on those trains, while of the “b” series only the 
London and North-Western, the Caledonian, the London 
and Brighton, the Lancashire and Yorkshire, and the 
Great Northern trains were disposed of. It will be seen 
that as the whole set of experiments hangs together, and 
must be taken as a whole in order to arrive at any just 
conclusion concerning the merits and demerits of the dif- 
ferent competing systems, it would be unfair to the compe- 
titors to give any particulars of the results obtained at 
present, and the statement that a given train stopped in a 
given distance after running a given number of yards pos- 
sesses, indeed, when taken by itself, no possible scientific 
interest. We shall consequently reserve the publication of 
figures until the trials are complete. 

The large number of leading railway men present from 
every quarter of the kingdom affords ample evidence of 
the great importance ve ox to these trials, which consti- 
tute in themselves one of the most remarkable episodes in 
the history of railways. The mode of making the experi- 
ments is extremely simple. A train is started, and having 
run 3$ miles to get up speed, comes upon the staked-out 
trial ground at the highest velocity the engine can attain. 
The experiment is then made, the results noted, and the 
train is emptied of its occupants, some seventy in number. 
The next train in succession has followed the first at a safe 
distance. This draws up, takes its load of observers, and 
then backs steadily to the starting-point, and makes its run, 
to be succeeded in the same manner by the next train on 
the list. The trains, when done with, are sent on further 
out of the way. On Tuesday, those present at the trials 
were favoured with a sight practically unique in railway 
experience. When all the “a” series of experiments were 
completed, the trains were all coupled together, with the 
exception of the London and North-Western, and were 
sent back as one train, the engines running each at the 
head of its section of the whole train: this consisted of 
ninety carriages and six splendid engines. The Caledonian, 
Great Northern, London and Brighton, Lancashire and 
Yorkshire, and two Midland trains went to make up the 
whole composite train, and we think it is not too much to 
say that a finer display of rolling stock was never before 
got together, or one which could supply a better idea of the 
enormous amount of talent and wealth involved in the 
working of the modern railway system. 


PROGRAMME, 
PrRopoOsED BRAKE EXPERIMENTS BY THE RAILWAYS ACCIDENTS 
CoMMISSION, 


Each train to consist of thirteen passenger carriages and two 
brake vans ; the carriages may be four wheel or six wheel, at the 
companies’ option; the engines and trains complete should be 
brought to the Derby station of the Midland Railway not later 
than Friday morning, the 4th June, so as to allow time for weigh- 
ing the engines and carriages in detail. Each carriage to be loaded 
with a weight corresponding with the number of seats, reckoning, 
say, #cwt. per seat, to represent an average load of passengers with 
luggage ; each van to be loaded with a weight of two tons, as repre- 
senting the average weight of luggage it conveys; the weight of 
each carriage and van empty to be carefully taken; the weight of 
each loaded carriage to be taken in like manner; the weight of 
each engine used in the experiments, noting height of water in 

auge glass at the time, and approximate quantity—weight—of 

uel in fire-box ; the weight of each tender used in like manner to 
be noted; first, without coke and water; second, with water, only 
tank full, and height noted; third, weight of coke or coal in 
tender, at starting; a general description to be furnished of the 
particulars of application of the brakes of each description to the 
respective trains. 

The ground selected for the trials is the line of the Nottingham 
and Lincoln Branch of the Midland Railway, betweenNewark and 
Thurgaton. This ground to be staked out as may be directed, the 
levels carefully taken, and section plotted. The particulars will be 
furnished to the companies who have provided the trains for ex- 
periment. The days selected for the trials are the 9th, 10th, and 
if necessary the 11th and 12th of June. All the trains should be 
brought to Newark, in readiness for proceeding with the trials 
early in the morning of the 9th June. The direction in which the 
txains will be worked in making the experiments will be from 
Newark or Rolleston Junction towards Nottingham, and the 
carriages and engines must be coupled up accordingly. Each train 
to be provided with a slip coupling, to be used as may be required. 

It is desired that all comparative experiments, class by class, 
should be made, as nearly as the case will permit, at the same time 
and under the like circumstances of weather, wind, state of rails, 
&c, Should the weather be favourable on the morning of the 9th 
June, it is proposed to commence with the experiments in entire 
trains, fitted-up with continuous brakes, taken in order as may be 
most convenient to the railway companies. 

It has been arranged, and the commissioners have consented to 
make experiments on the following trains, viz.:—London and 
North-Western Railway Company, Clarke and Webb’s brake ; 
Great Northern Railway Company, Smith’s vacuum brake ; Mid- 
land Railway pee te Westinghouse brake; Midland Railway 
Company, Clarke’s hydraulic brake ; Midland Railway Company, 
Barker’s hydraulic brake ; Midland Railway Company, Kitson’s 
steam brake, applied to engine and tender; Lancashire and York- 
shire Railway, Fay’s brake; Caledonian Railway, Steele’s air brake; 
North-Eastern Railway, vacuum brake, applied to engine and 
tender wheels; London, Brighton, and South Coast Railway, 
Westinghouse vacuum brake. 

The following experiments to be tried, at the two speeds of forty 
and sixty miles per hour respectively :—On no account is eitherthe 
steam to be shut off the engine, or are the brakes to be applied 
before the signal is given ; nor will the guards or driver be allowed 
to touch the brake handles or levers after starting the trains, until 
the signal is given ; the order to stop will be given either from the 
engine—by flag waved on cnaine-—aen both driver and guards will 
put on brakes, or by cord signal to guard ; no sand to be used except 
in the experiments directed ; in making the experiments having 
for their object the stopping in the shortest possible space, the 
amount of shock sustained in the act of stopping to be observed 
and measured as far as practicable. 

First Series, with Complete Trains—Stop by application of (a) 
Tender brake’und van brakes worked by hand ; th Tender brake, 
van brake, and continuous brake applied by guards on flag or cord 
signal ; (c) Tender brake and continuous brake, applied by guards 
on flag or cord signal, and engine brake, if any ; (¢) Tender brake 
and continuous brake, applied by driver and guards, andalso engine 
brake, if any, using, in fact, all available means to stop excepting 
sand tubes; (¢) As the last-named (d), but using sand boxes of 
engines and vans ; (f) Rear guard to signal driver by cord, to apply 
his section of continuous brake, or the whole ; (y) As the last { 4% 
but without guard signalling to driver; (/) Driver to shut off 
steam, and apply continuous brakes ; (i) Driver to shut off steam, 
and apply tender and engine brakes. 

Second Series—Stop Enyine and Tender only :—(a) By shutting 
off steam only ; (6) By tender brake only—steam shut off; (c) 
hom one brake only—steam shut off ; (d) Tender brake and engine 
brake ; (e) Tender brake and reversing brake. 


Third Series—Ascertain the Friction of the Trains of Carriages : 





(a) By running them down incline from a state of rest, or (4) By 
observing retardation of motion over a given space, the train of 
carriages being detached from engine by slip coupling. N.B.—Such 
supplementary experiments to be made, as the circumstances at 
the time may render desirable, and as the commissioners may 
think fit. The number of people on the engine of each experimental 
train during the time of the trials is not to exceed engine-driver, 
fireman, pilot-driver, non-commissioned officer R.E. for signalling, 
Mr. Woods, Colonel Inglis, Lieut. Scott, R.E., and locomotive 
superintendent (or representative) of owning company, and brake 
patentee (or representative). 








THE CHEMICAL SOCIETY. 
Thursday, 3rd June, 1875. 
Professor ABEL, F.R.S., President, in the Chair. 

AFTER the minutes of the previous meeting had been read and 
confirmed, and the donations announced, Messrs. P. Melmore, 
k. E. H. Goffin, C. G. Cresswell, and A. Senier, were formally 
admitted Fellows of the Society. The names read for the first time 
were those of Messrs. A. W. Genard, J. Brett Guyer, E. Gee, and 
A. N. Gow. Messrs. Falkland Mackinnon, Charles Thomas 
Blanshard, B.A., ss Crampton, John Cope Butterfield, Joseph 
Wilson Swan, Alexander Wynter Blyth, Robert Stetton, Thomas 
Purdie, jun., and the Rev. W. J. J. Welch, M.A., were elected 
Fellows of the Society after their names had been read the third 
time. 

The first paper, by Mr. J. T. Coleman, was on “‘ The Effects of 
Pressure pod Cold upon the Gaseous Products of the Distillation 
of Carbonaceous Shales.” The author finds that if the gas which 
is produced in such large quantities in the preparation of oils by 
the distillation of shales is submitted to a temperature of 0 deg. 
Fah. at a pressure of 1401b. to the square inch, a quantity of 
volatile hydrocarbons having a density of about ‘680 is obtained, 
suitable to be used for air gas purposes, or for increasing the 
illuminating power of poor coal gas, The amount of liquid con- 
densed is about one gallon per 1000 cubic feet of gas. The latter, 
after the removal of these hydroearbons, burns with a blue flame 
resembling that of a Bunsen’s burner. 

The President having thanked the author for this interesting 
communication, a paper by Dr. C. Brown, ‘‘ On the Agricultural 
Chemistry of t he Tea Plantations of India,” was read. This paper 
contains a large number of analytical results connected with the 
cultivation of the three varieties of the tea plant grown in India. 
In one instance it was found that in the portion of the tea garden 
treated with Dr. C. Brown’s fertiliser, the yield of tea per acre 
was 494 lb., and in the unmanured portion it was only 397 lb. 
Analysis of the ash of the two specimens of tea yielded results 
which were almost identical. 

The President, in thanking Dr. Brown for his important contri- 
bution to the agriculture of the tea plant, said it would scarcely 
be possible to do justice to it without studying it in detail. 

Mr. Way was much struck by the interesting fact which the 
table of the ash constituents showed, that there was a large amount 
of soda uncombined with chlorine. In his own somewhat extended 
experience he had observed that the sodium, in most cases, was 
chiefly present as sodium chloride. 

Mr. Warrington was afraid Dr. Brown had been going on the 
old system of constructing the manure on the composition of the 
ash of the plant. This, however, was fallacious. For instance, it 
would be inferred from the ash, that the turnip crop required much 
potash and but little phosphoric acid. It was found, however, in 
practice, that turnips require a phosphatic manure. Instead of 
taking the old method of composing the manure on the results of 
the analysis of the ash, the best way was to proceed on direct 
experiments. 

Dr. Thudicum remarked that the table suggested a very inter- 
esting point. We knew that potash was very necessary for plant 
growth, and it was remarkable that as the leaf grows old it loses 
its potash. It would appear from this, that after the potash had 
served to build up the leaf, as it were, it was absorbed again into the 
system, its place being taken by lime andmagnesia. Incertain patho- 
logical diseases, the potash in the cell structure is withdrawn and 
replaced by lime. It would seem, therefore, and this was a point 
of great importance, that potash was essential both toanimal and 
to vegetable life. He did not quite agree with the last speaker as 
to tLe effect of manures. In the case referred to it was not the 
phosphoric acid but the sulphuric acid which was accidently present 
that gave the manure its peculiar action. 

Professor Maskelyne then gave a short account of Mr. J. A. 
Phillips’ paper ‘On the Structure and Composition of certain 
Pseudomorphic Crystals having the Form of Orthoclase.” These re- 
markable crystals which occur at Huel Coates, in Cornwall, are 
felspar crystals in which the potash has been removed, and its place 
occupied by oxide of tin and other minerals, The author has pro- 
pots thin sections of these crystals and submitted them to micro- 
scopical examination. He describes their appearance as that of a 
mass of interlaced mica-like plates of a silvery white colour inter- 
spersed with quartz crystals and crystals of tin oxide, and in some 
instances blue tourmaline (indicolite) The paper contains 
analyses of two specimens of these pseudomorphs of very different 
composition. 

The President said the fellows were much indebted to the author, 
and also to Professor Maskelyne, for the lucid comments which he 
had combined with the summary of the paper. 

Dr. Wright then read two papers by himself and Mr. G. H. 
Beckett, the first of which was entitled ‘* Notes on the Sulphates of 
Narceine and other Narceine Derivatives.” 

After referring te the pertinacity with which narceine hydro- 
chloride retains traces of hydrochloric acid, and the readiness with 
which the former is decomposed by water, the authors say that in 
no case could they get any definite narceine sulphate more basic 
than the “ bisulphate,” which is prepared by crystallising narceine 
from dilute sulphuric acid two or three times. It has the compo- 
sition C2; Hyg NO», Hz, SO,, 10H2O, but breaks up in presence of 
water into more basic salts of indefinite composition. Unlike the 
hydrochloride, narceine sulphate is completely decomposed by 
sodium carbonate, affording a means of obtaining pure narceine. 
The action of nascent hydrogen on narceine removes the oxygen 
and gives rise to an uncrystallisable base. When narceine is heated 
with acetic anhydride it is partly dehydrated, and with excess of 
ethyl iodide it yields a varnish-like non-crystalline compound 
C23 Hay NO,, C2HsI. 

In the second paper ‘‘On the Action of Organic Acids and their 
Anhydrides on the Natural Alkaloids, Part V.,” the authors treat 
of the action of succinic acid, camphoric acid, and oxalic acid on 
codeine, and on morphine, and of tartaric acid on codeine. With 
succinic acid the action is not similar to that which takes place 
with the monobasic acids, but a new class of compounds is formed 
analagous to the ethylene-succinic acid of Lourengo. The action 
of oxalic acid on the alkaloids converts them into a mixture of 





polymerides, from which, in one case, dicod and tricodeine were 
isolated, and in the other diamorphine, trimorphine, and tetra- 
morphine. 


Professor Abel having thanked the author, a paper on the 
** Action of Chlorine on P.: llol,” by Dr. J. Stenhouse and Mr. 
Charles E, Groves, was read by the latter. In this paper the 
authors describe two compounds they have succeeded in preparing 
from pyrogallol by the action of chlorine on it in an acetic acid 
solution. The first, mairogallol, Cys H, Cly Oj, is obtained by 
saturating the solution in the cold, and then heating it to 70 deg. 
Cent. in the current of chlorine, On cooling the new compound 
is deposited in hard lustrous crystals, insoluble in water, but ve: 
soluble in ether. The other compound, leukogallol, Cis Hy Cliz Oj2 
+ 20H:, is } Eases by saturating the acetic solution in the cold, 
and then adding about one-fourth of its bulk of concentrated 
hydrochloric acid. The mixture then solidifies to a mass of minute 
crystals, which are purified by pressure, and crystallisation from a 
mixture of ether and benzene. Leukogallol is moderately soluble 





in ether, and readily soluble in water. It melts at 104 deg. Cent., 
and is at the same time decomposed, giving rise to new crystalline 
products, 

Mr. Lewis then gave an account of three forms in which mairo- 
gallol crystallises, 

The President having thanked the authors for their interesting 
communication, Mr. W. H. Perkin read a paper ‘* On Nitroalizarin.” 
He finds that the action of nitric acid on diacetylalizarin produces 
nitroalizarin C,,H;(NO2)O,, a very definite and stable body, 
crystallising in orange yellow needles, and dissolving in caustic 
alkali with a beautiful blue colour. Reducing agents convert this 
into amidoalizarin Cy, H;(H2N)O,, which crystallises from alcohel 
in dark chocolate-coloured needles with a greenish metallic lustre. 
The solutions of this substance are crimson red, and its alkaline 
derivatives are of a similar colour. : 

Nitroalizarin produces, with alumina, mordants of an orange red 
colour similar to “‘aurin,” and with iron mordants a reddish 
purple, whilst amidoalizarin gives a purple with alumina mordants, 
and a bluish violet or steel colour with iron. oth these deriva- 
tives dye unmordanted silk, nitroalizarin a clear golden colour, 
and amidoalizarin a purple red. The author also gave an account 
of monacetylalizarin C1, H, (C2H;0)0O;. It crystallises in golden 
— and, like the diacetyl derivative, is readily decomposed by 
alkalis, 

The President thanked the author, in the name of the fellows, 
for his valuable and interesting paper, and Mr. R. Williamson 
then read a communication ‘‘On some Metallic Derivatives of 
Coumarin.” After noticing the silver compound (» Hg O2, Age, O, 
obtained by Mr. Perkin, the author proceeded to give a description 
of the various derivatives he had obtained. The sodium compound 
Cy H.O2, 2Na HO forms a yellow gummy product. which does not 
cystallise. When heated to 150 deg. Cent. it loses water, and then no 
longer yields coumarin when treated with an acid, hut an amorphous 
brown substance. The potassium compound C.H«0., 2KHO is 
very similar. The barium compound is not crystallisable. All 
these are prepared directly from coumarin and an aqueous solution 
of the base. The lead compound, Cy Hy Oz, 2 PhO, is obtained as 
a bright yellow precipitate on adding plumbic nitrate or acetate to 
a solution of the sodium compound, 

The last paper was on ‘‘ The Action of Dilute Mineral Acids on 
Bleaching Powder,” by Mr. F. Kopfer. The author, after noticing 
the conflicting statements as to the nature of this important com- 
pound, gives details of the experiments he made by carefully dis- 
tilling an aqueous solution of carefully prepared chloride of lime 
with various acids, acetic, hydrochloric, and nitric, in the propor- 
tion sufficient to liberate only the hypochlorous acid, assuming the 


formula Ca cl 4) proposed by Dr. Odling to be the correct one. 
Oc] Prol 


In all cases he found that pure hypochlorous acid was obtained 
free from chlorine. It would seem, therefore, that the view of the 
constitution of this compound originally proposed by Gay Lussac, 
or that of Odling, is the correct one. 

The next meeting, the last of the session, will take place on 
Thursday, 17th June, when the following papers will be read :— 
(1) ‘On Nitrosyl Bromide and on Sulphur Bromide,” by Mr, M. 
M. P. Muir. (2) ‘‘ Notes on the Chemistry of Tartaric and Citric 
Acid,” by Mr. K. Warrington. (3) ‘‘On the Action of Nitric Acid 
on Copper, Mercury, &c., especially in the Presence of Metallic 
Nitrates,” by Mr. J. J. Ackworth. (4) ‘‘ Decomposition of Water 
by the joint Action of Aluminium acid Aluminium Iodide, Bromide, 
or Chloride, including Instances of Reverse-action,” by Dr. Glad- 
stone and Mr. A. Tribe. (5) ‘‘On Achromatite, a new Molybdo- 
Arseniate of Lead.” (6) ‘‘ New Reactions of Tungsten,” by Professor 
Mallet. (7) ‘‘Onthe Action of Chlorine on Acetamide,” by Mr. 
J. W. Prevost. 








THE BELGIAN Iron Trave.—The current aspect of this trade is 
one of extreme quietness. There are inquiries for rails, tires, 
plates, puddle bars, but Belgian firms state that they find it 
difficult to compete with England in regard to such matériel. 

ENGLISH CoAL IN BeLcium.—Official advices from Brussels 
establish the somewhat remarkable fact that we are sending more 
and more of our coal to Belgium. In the first four months of 1873, 
English coal entered Belgium to the extent of 40,000 tons; in the 
first four months of 1874 it was imported to the extent of 60,000, 
and in the first five months of 1875, to the extent of 150,000 tons. 

LONDON ASSOCIATION OF FOKEMEN ENGINEERS AND DRAUGHTS- 
MEN.—The monthly sitting of members held on Saturday, the 5th 
inst., was very numerously attended. It was presided over by 
Mr. Joseph Newton, C.E. As usual, the election and nomination 
of new bers took pr of the other business of the 
evening. Among those elected were Mr. Alfred W. G. Weeks 
(horticultural engineer, Chelsea), Mr. G. Trench (of the Gun 
Cotton Works, Faversham), Mr. Holehouse, and Mr. W. J. Connor, 
Mr. Ainslie and Mr. John Hogg were nominated for ordinary 
membership, and Mr, Aubrey was appointed auditor, The chair- 
man next introduced Sir David Salomons, who, with the aid of 
models, beautifully constructed by Mr. Bateman, and which com- 
prised a line of railway forty feet in length, with two locomotives 
traversing it, explained his automatic (electrical) system of sig- 
nalling. Mr. Lloyd Wise afterwards introduced aresolution adverse 
to some of the provisions of the proposed new patent law, which 
was carried. The meeting terminated at a late hour. 

OPENING OUT OF EXTENSIVE CoAL MINES IN CHINA.—During 
the present week, Wang-Ching-Yong, an Imperial Commissioner 
from China, visited the South Yorkshire colliery Jistrict, with a 
view of examining the most modern and powerful machinery used 
in drawing coal and carrying on the work in connection with large 
collieries. It appears that the Imperial Commissioner visited the 
district at the instance of the Chinese Government, who are about 
to open out some large coal-mines inthat country. He was accom- 
panied by John Bourne, Esq., C.E. of London, Consulting En- 
gineer to the Chinese Government and Mr. Learman of London. 
On entering Barnsley, he was received by Mr. W. H. Peacock, 
jun., manager of the Hoyland Silkstone Collieries. After 
luncheon at the King’s’ Head Hotel,\Barnsley, the party visited the 
collieries belonging to the Dodworth and Silkstone Coal and Iron 
Company, where the Imperial Commissioner inspected the surface 
plant, and afterwards descended the shafts and viewed the 
workings, with which he seemed greatly surprised. He next 
paid a visit to the Monk Bretton Colliery, near Barnsley, 
where there are probably a couple of the largest horizontal 
winding engines in England. After viewing the plant and 
appliances, the Imperial Commissioner expressed his desire to see 
a colliery where a large quantity of water has to be pumped. It 
may be stated that one of his chief objects in visiting England 
was to inspect arrangements and machinery for clearing mines 
with water. Up to the present time one of the greatest difficulties 
which has been met with in connection with mining operations in 
China has been the large influx of water which has been met with, 
and which has stopped mining operations, or interfered with them 
to a serious extent. The commissioner was next driven to the 
Wath Main Colliery at Wath-upon-Deanie, where something like 
120,000 gallons of water per hour has to be pumped, the water, it 
is believed, being drained from some of the heavy collieries in the 
immediate locality. The party next visited the Melton Iron- 
works, belonging to Messrs. W. H. and G. Dawes, where he 
inspected the blast furnaces and the other appliances used for 
producing finished iron. The next place visited was the 
Hoyland Silkstone Collieries, where he made a very minute 
inspection of the large and substantial surface plant which is being 

ut down for working the Silkstone seam. During the week he 
ess also visited the works of Sir John Brown and those of Messrs, 
Cammell and Company at Sheffield. It may be stated that the 
Imperial Commissioner is an accomplished Chinese scholar, and has 
already spent some time in various parts of Europe. He can 
speak German and French fluently, as well asa fair amount cf 
English. It is believed before leaving England he will give orders 
for a large quantity of mining machinery to take out to his native 
country for developing mining operations there. 
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RAILWAY MATTERS. 


THERE are now completed and in operation 325 miles of the Texzs 
and Pacific Railroad, and it is expected that during the present 
year,125 miles more will be completed and put in operation. 

Most of the members of the French Council of State are, says 
the Continental Herald favourable to the submarine tunnel 
scheme. They have commissioned M. Collignon, the engineer, to 
draw up a report concerning the undertaking. — ; 

THE report of the directors of the great Indian Peninsular Com- 

any states that the railways worked by the company during the 
Ralf-year were 1278}, miles ; the State lines (single track) were 1514 
miles, worked for an average of three months, making the total 
length 1430 miles. The Nizam’s State Railway, which was opened 
for traffic on the 9th of October, 1874, was connected with this 
company’s south-east line at Wadi, 257 miles beyond Poonah, and 
66 miles short of Raichoor, the junction with the Madras railway 
system. The number of train miles run upon this company’s lines 
was 1,644,380, being 9n increase of 81,359 run in the corresponding 
half-year of 1873. . 

WE understand, says the Railway News, that Captain Tyler, 
R.E., with two eminent railway engineers, have been requested to 
act on the part of the Ottoman Government in the arbitration 
which has been decided upon to settle all pending differences 
between the Turkish Government and Baron Hirsch in connection 
with the Roumelian railways. The two arbitrators appointed by 
the Porte are Server Pasha, formerly Minister of Foreign Affairs, 
and afterwards Ambassador at Paris, now a member of the Council 
of State ; and Odian Effendi, also a Councillor of State, and a 
member of the Budget Commission now sitting. The arbitrators 
on the part of Baron de Hirsch, who have been designated, but are 
not yet definitely appointed, are Count de Prokesch-Osten, son of 
the well-known diplomatist of the same name, who was for many 
years Austro-Hungarian Ambassador in the Turkish capital ; this 
nominee holds a high appointment in the Austrian Railway admin- 
istration; M. de Kremer, Austrian Councillor of State, is his 
probable colleague. Captain Tyler and the English engineers will 
act as technical advisers to its nominees. 

THE Levant Herald says :—‘‘ The working company of the Otto- 
man railways has, we learn, stopped the works which were in 
ae poy on the Shumla line, and which, after several years’ delay, 


nad at length been begun in October last. If we are rightly in- | 


formed, the principal cause of this stoppage is the non-payment of 
the bi-monthly certificates presented by the company to the Govern- 
ment. These certificates having remained unliquidated for more 
than six months past, the company has, it appears, found it impos- 
sible to go on making advances to the Government for the execution 
of the works, and is now compelled to dismiss its workmen. Under 
any circumstances this step is very greatly to be regretted—the 
more so since it is always much less easy to take up again works 
which have been suspended than to carry them out interruptedly. 
The Shumla line, which, according to the existing contract, ought 
to have been completed at this very time—that is to say, by the 


NOTES AND MEMORANDA. 

ACCORDING to the American Chemist, effervescent baths are now 
recommended by some French physicians, A certain amount of 
acid carbonate of sodium is dissolved in the water, and sufficient 
hydrochloric acid nearly to’ neutralise the sodium salt is added. 
Salts of iron and other salts may also be added if required. 

ACCORDING to the Zeitschrift des Vereins Deutscher Ingenieurs, 
Dr. Redner calculates that for every cubic metre of gas recorded as 
having passed through a wet gas meter, twenty-three litres of 
aqueous vapour, or 2°3 per cent. by volume of the gas unrecorded is 
aqueous vapour, taken up by the passage of the gas through the 
water, 

SWEDISH newspapers report the discovery of a large deposit of 
hematite iron ore in the district of Nordland, Norway, some 15 or 
20 miles from Bodo, and only about 10 or 12 miles from a Norwe- 
gian port which is completely free from ice. The analysis of the 
ore shows that it contains between 54 and 67 percent. of iron and 
only a very small percentage of phosphates. x 

THE Bassiret states that new silver and iron mines have been 
discovered in the neighbourhood of Batoum, on the Asiatic coast 
of the Black Sea, but that sufficient is not yet known of them to 
enable an opinion to be formed of their value. The same paper 
adds that the working of the copper mines of Kure, near Casta- 
mouni, which has been abandoned by the Government, is about to 
be resumed. 

THE hydrographic office at Paris has begun a process of engraving 
on copper which promises by its rapidity and the moderation of its 
price to be very widely useful, It consists in substance, first, in 
covering a plate of copper with a thin shell of adhering silver, upon 
which is spread a thin layer of coloured varnish; second, in drawing 
thereon, with a dry point, the lines of topography, and lettering, 
precisely as one engraves with a diamond upon stone; third, in 
corroding the traced parts by means of the perchloride of iron. 

‘ONE or twoof our exchanges” says the American Manufac- 
turer, ‘*‘ seem half inclined to doubt the correctness of our state- 
ment that iron had been recently rolled in this city—Pittsburgh—-so 
thin that it would require 10,000 sheets of it to make an inch in 
thickness. We have the word of the proprietors of the mill, men 
who stand high among their fellow-manufacturers and the com- 
munity generally. We havealso seen asheet of it ourself. It is 
so light that an ordinary expiration of the breath will blow it 
away, and seems to be about as thin and soft as gold leaf. We 
have ao doubt that it is thin as claimed.” 

A PAPER on the smelting of iron ore with lignite, by R. Von 
Reichenbach, will be found in the Berg-und Huettenmanische 
Zeitung, No. 24, 1874. The author, after reviewing the projects of 
Gerstoff, Wagner, Mietsch, Khern, Siemens, and others, for 
solving this problem, goes on to propose the following plan :— 
(1) For the older lignites, a blast furnace of moderate height, with 
a very hot blast, to prevent a sintering of the coal. (2) With the 
more recent lignites, to dry them so as to expel all hygroscopic 





18th of May, 1875—is of peculiar interest to our public, inasmu 
as it would have put Constantinople in railway communication 
with the rest of Europe, through its junction at one end with the 
Yamboli line, which is already being worked, and at the other with 
the railway from Varna to Roustchouk. In a strategical point of 
view, moreover, it would have been desirable that the stronghold 
of Shumla should have been connected as soon as possible by rail 
with the interior of the empire.” 

THE report of the directors of the Madras Railway Company 
states that, considering the great amount of injury which was done 
to various parts of the railway by the extraordinary severity of 
the floods in October last, it was, in the opinion of the directors, a 
proof of the energy and skill of the company’s officers that the 
permanent way should have been speedily restored to working 
order, and that the traffic receipts of the line should not have been 
more injuriously affected. At the Goriattum-bridge, on the south- 
west line, five arches were swept away. At the Cheyer-bridge 
five piers and two abutments, and at the Paupugneer-bridge four 
permanent and two temporary piers were washed away. At the 
Chittravutty-bridge nine piers were destroyed, and two sets of 
140ft. girders carried away, besides two more much damaged. At 
the Pernair-bridge two piers were destroyed. Besides the fore- 
going, innumerable other casualties of a minor description were ex- 
perienced on several parts of the lines. By the most strenuous 
exertions temporary repairs of the ruined structures were effected, 
and through traffic was resumed on the south-west line by the 4th 
of November, within ten days of the disaster; and on the north- 
west line through communication was fully established on the 19th 
of January last; but it had been previously restored in part, sub- 
ject to transhipment of light goods and passengers and ferrying 
across three of the rivers, on the 17th of November, after an 
interruption of twenty-three days. The acting chief engineer, in a 
letter dated the 5th of March, remarked that ‘‘ designs for the re- 
construction of the damaged portions of the bridges had received 
the sanction of the Government.” They were being executed with 
the greatest possible energy. The works at the Cheyair, Paupug- 
nee, and Chittravutty bridges were so forward that the engineer 
believed they would be ready for traffic by the 15th of April. 
If no heavy freshes came down before the end of May he expected 
that the bridge over the Pennair river would be restored by that 
time. Precautions would be taken to prevent, if possible, the re- 
currence of such disasters in future. 

AN experimental trial trip from London to Cambridge and back 
has been made on the Great Northern Railway in order to 
test the performance of one of Mann’s boudoir sleeping cars, 
described by the proprietors as a new design of a carriage of luxury 
for the public. We have already mentioned the fact of these cars 
being used on the Paris-Viennaline. The car, which fully justifies 
by the perfection of its fittings, the term a ‘‘ carriage of luxury,” 
is 30ft. long, and differs from the Pullman sleeping cars in two chief 
characteristics—first, that instead of having one large room, it is 
divided into four small compartments or boudoirs ; secondly, that 
its beds are placed transversely to the line of railway. Two of the 
compartments make up four beds each, and the remaining two 
make up two beds each; and they are perfectly enclosed and 
secluded on all sides. During the day-time the same compart 
ments will afford seats for eighteen passengers. The cars are fitted 
up with lavatories for ladies and gentlemen, and an attendant 
travels with each, and can be summoned by a bell from each bed. 
In the beauty and finish of its appointments the car is quite equal 
to those of the Pullman Company, and it possesses one special con- 
venience which is worthy of note. This is a set of small steps in 
each compartment, so arranged that they form the support of a 
table which can be unshipped and laid aside, and then they 
assist passengers to mount into the upper sleeping berths. 
When they were first introduced, although the comfort of 
their sleeping berths was much appreciated, we heard complaints 
of the oscillation due to a rigid wheel base for so long a carriage. 
In the car tried lately this oscillation was overcome by giving 
some lateral play to the wheels, and the travelling was admirable 
in its steadiness, The journey of 59 miles to Cambridge was made 
in 1 hour 27 minutes, and the maximum speed attained was at the 
rate of 60 miles an hour. The car is not of the newest pattern, 
and its weight—14 tons—exceeds by 34 tons that of some which 
are now running on the Continent, and which afford equal accommo- 
dation for the same number of passengers. The compartments are 
lighted with the new railway lamps of the Silber Light Company, 
which will afford to the occupants light enough for reading or pur- 
suing other occupations, and which can be screened when the time 
comes for retiring to rest. In thus following the good example set 
by the Midland, the Great Northern Company deserves the thanks 
of all who make long journeys by it ; and as soon as the car comes 
into general use on the line, it will be possible to go to bed between 
ae mpeg and Peterborough, and to wake refreshed at Edin- 
burgh or at Perth. The ch from the former will not 


fail to be appreciated when the time comes at which tourists and 
sportsmen turn their faces to the north. 





and chemically-combined water, and to use these also in low fur- 
naces. (3) To carry on further experiments as to the coking of 
the lignites. (4) Where there are large quantities of fine coal, to 
use this in one shaft for the reduction of the ore, which is then to 
be smelted in another shaft with the coarser coal. (5) In case the 
preceding methods are not successful, to try a partial or total 
treatment of the ores with gas produced from the lignites in 
generftors, 

PROFESSOR GLADSTONE, F.R.S., concluded his lectures on 
Chemical Force at the Royal Institution, by describing a series of 
experiments, which have recently been made by himself and Mr. 
Tribe by means of what is called copper zinc couple. When thin 
sheets of zinc are immersed in a solution of cupric sulphate, copper 
is deposited upon it in a minute state of division, and thus the two 
metals touch at myriads of points. When this couple is immersed 
in a binary liquid, the liquid at each point of junction is exposed to 
the full chemical or electro-motive force of the metals. It was 
shown that this obviates the great difficulty there often is in de- 
composing a liquid on account of the *‘ resistance” which it offers, 
and the lecturer exhibited the breaking up in this way of pure 
water, iodide of ethyl, chloroform, and many other substances with 
the production of pure hydrogen, zinc ethyl, hydrides, &c., and 
several bodies previously unknown, some of which are spontane- 
ously inflammable in the air; in fact, one substance which had 
never been made before was prepared expressly for the lecture, and 
was named zinc ethylochloride. The copper zinc couple has been 
practically applied to the production of certain organic compounds, 
and to the determination of nitrates in potable waters. 


A VERY curious fact with regard to what may be termed nitro- 
glycerine compounds proper, such as dynamite, lithofracteur, and 
others in which the nitroglycerine is not used combined with 
another explosive, was brought out by Mr. Nobel, in the paper 
recently read by him before the Society of Arts. The power of the 
nitroglycerine compound is almost exactly in proportion to the per- 
centage of nitroglycerine which it contains. Taking the power of 
pure nitroglycerine at 100, he showed that dynamite No. 1, which 
contains 75 per cent. of nitroglycerine, possessed 74 per cent. of the 
power ; whilst lithofracteur, with 55 ip cent. of nitroglycerine, 
possessed 53 per cent. of the power of pure nitroglycerine. The 
presence, therefore, of the charcoal, sulphur, and barium nitrate, 
in addition to the kieselguhr in the lithofracteur, adds nothing to 
its strength. Compressed gun-cotton is of the same power as 
dynamite No. 1; the patent cotton sag | (which contains no 
nitroglycerine) is but 12 per cent. weaker. Equal proportions of 
nitroglycerine and compressed gun-cotton has a power midway 
between pure nitroglycerine and dynamite No. 1; and a mixture of 
20 parts nitroglycerine, 64 parts charcoal, and 80 ey ammonium 
nitrate occupies the same position. A mixture of 4 parts mealed 
gunpowder and 1 part nitroglycerine has but one-half the power of 
pure nitroglycerine : which, in its turn, has 44 times the power of 
Curtis and Harvey's extra strong blasting-powder exploded with a 
detonator. 

THE report of Mr. T. Vanstavern, executive engineer, D.P.W., 
upon the exploration of Col. Applegath’s supposed ooal-field in the 
Kistna district, leaves little doubt, says the Mining Journal, that 
there is an entire absence of coal over the whole area which was 
believed to contain that mineral. The bore-holes have ali been 
put down until the metamorphic rocks were reached, and no coal 
nor an bustible subst was met within any of them. In 
addition to this Mr. Vanstavern closely examined the ground over 
an area of 58 square miles, and searched carefully for fossils with- 
out success, He remarks that no “ coal-bearing rocks nor outcrops 
of coal or any combustible matter was met with,” and expresses 
his opinion that ‘* by the nature of rocks there certainly cannot be 
any coal,” and in this view all geologists will probably agree with 
him. Col, G. W. Walker, R.E., secretary to Government, ex- 
presses his regret that he has to concur with Mr. Vanstavern’s 
views, but the explorations have been so complete that he feels 
sure that if coal existed at all in the place some signs of it must 
have been discovered. The borings have been made as close as 
‘eon to the pits dug by Col. Applegath, and in every instance 

ave been sunk below the bottom of the pits; in addition to this 
Mr. Vanstavern, at Col. Walker’s request, cleared out the horizontal 
shaft in which it was understood Col. Applegath found something 
resembling coal, which he was able to burn, but nothing was met 
with except shale. It appears that Colonel Applegath was misled 
by a black clay shale with graphite and dark-brown clay, which might 
be supposed to have been in from the immediate neighbourhood 
of coal. It seems that this view was at first entertained by Col. 
Walker and Mr. Vanstavern, but systematic exploration has 
entirely dispelled the illusion, and left no hope of finding coal in 
the Kistna district. Col. Applegath may congratulate himself that 
the entire subject has been thoroughly investigated and settled, 
and that although it has been proved that nv coal exists, the 
similarity of the shales met with to those found near coal relieves 
him from any reproach for having anticipated the existence of coal, 








MISCELLANEA. 

SLATE shelving has been adopted in the library of the Greenwich 
Observatory for bound manuscripts, 

THE new Sassoon wet dock at Bombay was successfully opened 
on Tuesday, the steamer Caradoc being the first vessel to enter it. 
At the deiner which followed Mr. Donald Graham proposed a 
toast to the success of the dock. Mr. Gubbay responded. 

ELECTRIC science occupies a place of no mean importance in the 
new opera house in Paris. A special room is set apart as a battery 
room, in which 360 Bunsen’s cells, arranged in sets of 60 on rough 
plate glass tables, are manipulated to pass a current to any part of 
the stage, so as to direct the electric light upon any point of the 
scenery. 

THE new cable about to be laid between Australia and New 
Zealand, in connection with the Eastern Extension Telegraph 
Company’s system, will receive special guarantees as to rates from 
the New Zealand Government. The contract for the new cable 
will be undertaken by the Telegraph Construction and Mainten- 
ance Company. 

THE New British Iron Company distributed, on Tuesday night, 
to miners who some time ago displayed not a little bravery in 
restoring the workings of the Wynnstay pit, belonging to the com- 
pany, which had taken fire and was for a time closed up, gifts of 
money and silver medals; and to each of the various colliery 
managers a piece of plate was presented. 

An American establishment, the Portsmouth Foundry and 
Machine works, is making a pair of shears for the Aurora Iron 
works which will weigh 40 tons and will clip 14in. plate, the knives 
clearing 10ft. every revolution. Mr. A. M. Boal, an old Pitts- 
burgher, is superintendent of the works. The foundry is said to be 
the finest building of the kind in the State. 

THOSE who feel anxious regarding the safety from fire of the 
Greenwich Observatory, will be reassured by the last report of the 
Astronomer Royal, from which it appears that there are on the 
observatory grounds three fire-plugs, always charged with water at 
a pressure of about 100ft., and that the observatory is provided 
with 220ft. of large fire-hose. The assistants are periodically 
exercised in the use of the hose. 


THE Agricultural Society of France has organised a competitive 
trial of reaping machines, to take place at Versailles, in jae. The 
prizes offered for those of French manufacture are, first, 500f. and 
a gold medal; second, 200f. and a silver medal; and various 
honourable mentions; and next, for those of foreign countries 
similar rewards ; lastly, 500f. offered by the council-general of the 
Oise for a trial between the two principal winning machines, French 
and foreign. 

A CORRESPONDENT of a German paper, writing from Yokohama, 
says :—‘*‘ The consumption of petroleum in Japan is very large, 
and shiploads are received from America. Japan, however, 
possesses naphtha springs in her own territory, and some time 
since Ischisaka Schujo was sent to Pennsylvania to obtain infor- 
mation relating to the process of production and preparation. His 
son is still in the States purchasing the necessary machines and 
perfecting his studies of the subject.” 

At Liverpool the George’s Landing-stage has bad another narrow 
escape from destruction by fire. The stage is now in the graving- 
dock at the Canada Works, Birkenhead, and on Monday afternoon 
there was a fire on these premises. The fire broke out in the 
mortarmill yard, and a quantity of timber became ignited ; but the 
flames were soon extinguished by a hose from a Pacific steamer. 
The stage, which is being repaired,was moved from the position 
in which it was moored, othe: wise it would most likely have been 
set on fire, 

A THOROUGHLY determined attempt is being made near Uttoxeter 
to ascertain whether the neighbourhood is underlaid by coal-mea- 
sures, previous attempts of the kind having been abandoned 
through fear of too large a consumption of capital in carrying out 
the experiments. The site of the present operations is near Mill- 
lane, about two and a-half miles south-west of thetown. The spot 
has long been regarded by the public, and more recently by scien- 
tific men, as one likely to yield coal. It is intended to sink a 
ventilating shaft to the depth of 100 yards in prosecution of the 
design, and to brick it downwards as the operations progress, In 
this way some eighteen yards have already been sunk. Several 
gentlemen are uniting their capital in the undertaking. 

THE work of repair to the Brazilian ironclad turret ship Inde- 
pendencia, now lying in the Royal dockyard at Woolwich at the 
cost of her builders, Messrs. Dudgeon and Sons, of Cubitt Town, 
has, after a rather long delay, been resumed. She has been 
thoroughly examined by the Admiralty surveyors, and it is under- 
stood that, in accordance with their recommendations, a section of 
the ship is to be cut away amidships, where the damage lies, and 
that portion rebuilt, by which course it is expected that the ship 
will be set up as strong as she was before her unfortunate mishap 
on the launching way. <A great number of workmen have been set 
to work upon her, and the repairs will probably occupy twelve 
months. Most of the Sin. armour plates around her side have been 
removed in order to facilitate the work ; but the keel of the vessel, 
which is uninjured, will not be touched. 


THE City solicitor, Mr. T. J. Nelson, announced on Monday 
evening tothe Hampton Wick Local Board, over which he presided, 
that a letter had been received from Lieut. Colonel Ponsonby Cox, 
R.E., an inspector of the Local Government Board, stating, in 
reference to the subject of a combination of sanitary authorities in 
the Thames Valley for the purpose of carrying out a joint scheme 
of sewerage, that it was proposed to hold a conference in London 
during the last week in June, and asking that two or three mem- 
bers of the board might be named as delegates. Messrs. Frere and 
Co., of Lincoln’s-inn-fields, had also written, stating that they were 
instructed to take proceedings against the Local Board of Hampton- 
Wick for a disregard of the notice to discontinue the flow of sewage 
into the river Thames. Mr. Nelson thought this letter from 
Messrs. Frere could not have come at a more inopportune moment, 
and suggested they should be informed that a commission was 
issued by the Government, and that under the circumstances 
the Conservators had better abstain from any proceedings which 
the board were prepared to meet. This was agreed to, and 
delegates were appointed to attend the conference. 

Tue Board of Trade returns for the month of May, which 
has just been issued, show that the quantity of coal exported 
during that period was 1,231,125 tons, value £832,6 54, as 
against 1,108,632 tons worth £998,153 in the same month of last 
year. Of the former total, the quantities taken by various coun- 
tries are as follows :—Russia, 88,312; Sweden and Norway, 144,260; 
Denmark, 71,097 ; Germany, 226,004; Holland, 35,609; France, 
212,363; Spain and Canaries, 53,739; Italy, 80,332; Turkey, 
23,607 ; Egypt, 36,748; Brazil, 17,660; Malta, 10,414; British 
India, 16,674, and to ‘‘other countries,” 214,306 tons. These 
figures show a falling off to Russia, Spain, Turkey, Egypt, and 
British India, but a considerable increase to Sweden and Norway, 
Denmark, Germany, France, Italy, and the States, included in the 
miscellaneous heading, The value of the hardwares and cutlery 
exported during the month fell off by £16,000, there being a dimi- 
nution with Russia, France, Spain and Canaries, the Spanish West 
India Islands, British North America, India, and Australia, but on 
the other hand a slight increase is apparent with Germany, the 
United States, Brazil, and the Argentine Republic. In iron and 
steel the value of the month's exports is £800,000 lower than that 
of the corresponding period of last year, not less than £740,000 
being due to the diminution of the demand for rails from all parts 
of the world, with the sole exceptions of Canada and Australia, 
whence a slight, but very slight, additional inquiry has set in. 
Pig iron has been exported in augmented quantities, as also have 
bars and angles, wire, sheets and plates, tinplates, and unwrought 
steel. 
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LAVATER’S HORIZONTAL DRILLING 





B WE represent in the above engraving a horizontal radial drilling 
machine constructed and executed by D, Lavater, of Fluntern, 
near Zurich. Radial drilling machines are very successfully used 
for boring holes in large pieces of machinery which it is often 
difficult to move. To this effect the radial arm supporting the 
drill is movable around a vertical axis, and the drill itself can 
be radially moved on the movable arm. The height of the 
movable arm above the foundation plate limits the dimensions 
of the articles which can be worked under such a machine, and 
it often becomes necessary to make large excavations in the floor 
to gain the necessary height for large pieces of machinery. This 
limitation in space caused horizontal drilling machines to be 
constructed, as with them a piece of any dimensions can be as 
easily worked as the smallest articles. These horizontal drilling 
machines are simply common radial drilling machines, which 
instead of being put up vertically are placed horizontally against 
the wall. The radial swinging arm remained, and in conse- 


quence some difficulty is met with in keeping it in position. | 


Mr. D. Lavater has therefore constructed a horizontal drilling 
machine which obviates the above-named difficulties. The entire 
weight of the machine is materially reduced, whereby the price 
has been lessened. The machine as represented in the accom- 
panying woodcut consists of a fixed mandril stock with double 
gear for the drilling motion. A radial arm is movable in the 
mandril stock through the entire periphery by means of a worm- 
wheel. The drill spindle has a diameter of 2}in., and is worked 
by an automatic gear. The machine can bore holes to a depth 
of 16in., and the distance of the drill from the axis can be altered 
from 6in. up to 3ft. While the weight of the horizontal drilling 
machines as constructed until now was 120cwt. to 130 ecwt., 
Lavater’s machine only weighs 63 cewt. The construction of the 
machine is very substantial, and all the disturbing oscillations of 
the drill have been hereby avoided. 


LETTERS TO THE EDITOR 
(We do not hold ourselves responsible for the opinions of our corre- 
spondents. ) 











FRICTION CLUTCHES. 

Str,—In looking over last week's ENGINEER, my attention was 

ee pd attracted to the ‘‘friction clutch steam hoist” there 
epicted, and manufactured by the Risdon Ironworks Company, 
California. 

At the first glance it appeared to me the principle there involved 
might cause me to be again accused of having utilised the ideas of 
others in the designing, some months past, of a ‘“‘ self-contained 
friction reversing clutch,” in which: I also called into requisition a 
brake and a series of pinions carried by studs fixed on the face of a 
wheel or disc, my object being to get a reversing arrangement 
within as little width as possible and producing no retarding 
power. 

I inclose a drawing of the clutch as I designed it, and you may 
possibly think it wou.d prove sufficiently interesting to many 
of the readers of THE ENGINEER to warrant its publication, 











The driving shaft F revolves in the direction of the arrows, shown 
on the sectional plan, and is supported in bearings A on either side 
of the clutch. The bevel wheels E and W run loose on this shaft 
and gear with the bevel wheel K keyed to the shaft §. By 
clamping either the wheel E or the wheel W to the shaft F the 
desired motion is given to the shaft 8S. G and V are two gun- 
metal, C and Y two cast iron carrier discs, these four discs being 
screwed and keyed fast to the shaft F so as to be immovable 
thereon and consequently continually revolve with it, I and U 
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are two wrought iron clamping or nipping discs, riding on and 
keyed to the carrier discs g and V so as to permit of an easy 
sliding motion laterally, but enforced to continually revolve with 
the shaft F, The nipping disc I and carrier disc G are shown 
separately in elevation, and it will be readily perceived that the 
projections H on the disc I drop into the recesses X of the dise G, 
or in other words, the discs I and E and also the discs U and V 
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thread together. P is a gun-metal nut riding on the screwed 
portion Q of the shaft F and it is also a pinion, seeing it has teeth 
O cast round its circumference. D and X are two cast iron 
friction discs partly faced with copper and riding on the carrier 
dises C and Y to which they are keyed, so as to allow of an 
easy lateral movement whilst compelled to revolve with the 
shaft F. Band B? are two gun-metal nuts riding on the screwed 
portions of the carriers C and Y, and determining the positions 
thereon of the friction discs D and X. Now if by means of the 








nut P we force the nipping dise U against the wheel W, which will, 
in its turn, be preter against the friction plate X, we shall grasp 
the wheel between the two discs U and X, and, as these discs are 
revolving with the shaft, and must carry the wheel with them, the 
revolving of the wheel is attained; at the same time the nipping 
disc I is free to move laterally, and consequently the wheel E free 
to be driven by the wheel K in the contrary direction to the shaft 
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F. Again, by setting the nut P against the nipping disc I, the 
wheel E is in like manner brought into play, and the wheel W 
released; or, by placing the nut P midway between the two 
nipping discs I and U, both wheels are released and remain at rest. 
The pressure here brought into play, for producing the necessary 
friction for clutching the wheels, is not thrown on to the bearings 
A as in the ordinary friction cone, but is absorbed in the nut shaft 
and carrier disc C or Y, and, as these are revolving with the shaft, 
there is no retarding power brought into play during the time the 
clutch is in action, other than that necessary to overcome the 
wheel K. R is a cast iron brake-disc riding on the nut P and 
secured to it by keys, so as to admit of a lateral movement of the 
nut at the same time as it is compelled to revolve with the brake 
dise. L is one of a series of three steel studs screwed and fixed 
into the projecting bosses J cast on the carrier disc G. These studs 
carry steel pinions M gearing into the teethon the nut P. Nisa 
gun-metal brake ring with internal teeth, these teeth gearing into 
the pinions M. The brake disc R and_ brake ring N are braked by 
friction straps and levers as seen in the sectional elevation, 
consequently there are two levers, as seen in the sectional plan for 
working the clutch, one for throwing it into gear, the other for 
throwing it out of gear. As shown in the drawing, the nut P is 
pressing against the nipping disc U, and the wheel W is in gear, 
the wheel E running loose, and as both brake levers rest on their 
brackets the brake disc R and brake ring N are free from their 
respective friction straps, the whole clutch apparatus revolving with 
the shaft F. When necessary to throw the wheel W out of gear, 
the right-hand brake lever is lifted, causing its friction strap to 
arrest the progress of the brake disc R, this in its turn preventing 
the nut P from revolving with the shaft F, consequently the 
shaft in revolving inside the stationary nut carries the nut to the 
left, thus releasing the nipping disc U and wheel W. Assoonas the 
wheelis released the leveris dropped,and the friction strap freed from 
the brake disc. Thenut being now midway between the two nipping 
discs, the whole apparatus revolves freely with the shaft, whilst 
the two wheels remain stationary. To throw the wheel E into 
gear the same process is gone through, the nut being carrie: still 
more to the left until its pressure against the nipping disc I causes 
the revolving of the wheel E, whereupon the lever is dropped and 
the whole revolves freely, carrying the wheel E with it. Now in 
order to release the wheel E, the nut P must be carried to the 
right, and to effect this it must be caused to revolve quicker than 
and in the same direction as the shaft. Therefore to throw the 
wheel E out of gear, the left-hand brake lever is lifted, thus caus- 
ing its brake strap to grip and arrest the progress of the brake 
ring N. At the same time, the carrier dise G is still running on 
and carrying with it the pinions M, and, as the internal teeth of 
the carrier ring N are stationary, these pinions must revolve in the 
direction of the arrow, thus forcing the nut P round in the same 
direction, but at a quicker speed than the shaft; hence, the nut 
is carried to the right, and the wheel E being released, the brake 
lever is dropped, and the whole revolves freely. To throw the 
wheel W into gear, the left-hand brake lever is lifted for running 
the nut still more to the right, and dropped as soon as the neces- 
sary pressure is attained for running the wheel round. Thus it is 
seen the right-hand lever throws the wheel E into and the wheel 
W out of gear, whilst the left-hand lever throws the wheel W into 
and the wheel E out of gear. The brake disc R is provided with 
holes T around its periphery, by which it can be pinched round in 
either direction, should it be necessary to.move the nut when the 
shape F is at rest. The wear of the friction dises D and X is occa- 
sionally followed up by the nuts B and B®, so that the wheels may 
be kept properly in gear at their pitch circles, 
J. G. BERRY, 
Horten Cottage, Ripon-road, Shooter’s-hill, May 28th. 





FIREPROOF STRUCTURES, 

_Srr,—In your description of our automatic system of fireproofing, 
given in Tr ENGINEER of 21st May, we find certain important 
elements of our arrangements omitted, and as all matters having 
reference to a construction of really fireproof buildings are of such 
universal importance, we venture to ask your kind insertion of 
these also, 

We would first speak of the fact that under the mode of 
use of our patent which we recommend, all water expended in 
arresting a fire is put to double purpose. It not only renders the 
floor above unheatable beyond 212 deg. of Fah., but the evolved 
steam passes down into the burning chamber and stifles the flame. 
Again, in cases where water is procurable in free amount, a single 
watchiman is enabled under the same arrangement to place any 
portion —even the whole floor of a warehouse—under a continuous 
quenching downpour, We would next point to the importance of 
our fireproof galleries, Where situated externally, these carry all 
flame away from the walls, and render every vertical division of 
the building equally accessible as the ground floor during a confla- 
gration for the pouring of water or removalof goods. Externally 
again, as say when in use for the box tiers of a theatre, they do away 
with all risk of life. Again, we would submit as a very important 
speciality, our power, in midst of the hottest fire, of perfect protec- 
tion of all closing apparatus of openings, whether in il and 
floor, and however working, equally with that of all columns of 
support. The cireumstance again that under our system no extra 
thickness of walis is necessary beyond that of ordinary unpro- 
tected buildings of similar height and loading, we hold to be 
of material economic advantage. Again, we would point further to 
our arrangement of resting our systems upon continuous corbels in 
lieu of any insertions into walls, as a matter of great import where 
alterations of temperature are to be provided for. The circum- 
stance that the subdivisional character of our floors form separately 
manufactured tanks and box girders, enables us to construct 
thoroughly water-tight systems, and renders the alteration of any 
portion easy without disturbance of the rest, will also be seen to be 
« matter of practical importance. We may remark again that 
even mere appearance may be fully studied in connection with our 
systems, and floors ceiled and decorated as completely as in any 
ordinarily built house, Even the power of utilising our systems for 
ventilation, or warming, or drying goods, will also often prove 
useful. We may add that the composition with which we propose 
to coat every portion and crevice of our ironwork, and saturate our 
felt, both preserves the elasticity of the latter, is unacted upon by 
acid or alkaline waters, and unalterable by time. We woul lastly 
state that but slight calculation will show to practical men the 
economy of our patents in respect of strength, space, and light- 
hess, space for space, Messks, TAYLOR AND MuRRAY. 

22, St. John-square, Clerkenwell. 





ORGAN BLOWING ENGINES, 

Sir,—Referring to the description of the American organ engine 
in your issue of the 1dth, and also to Mr, Joy’s letter in your last 
issue, my-experience, when residing in London, in the practical 
and daily working of Mr. Joy’s engine, did not strengthen the 
rather weak faith I have always had in the direct system of 
attaching the bellows feeder lever to the piston-rod of a water 
engine, although to my knowledge this system works well under 
certain circumstances. In the particular case mentioned the 
engine had a 7in. cylinder, and was made in 1868, including, no 
doubt, Mr. Joy’s latest improvements, but I am sorry to say both 
the organist and myself had a good deal of trouble. Many times 
have I had to leave my place in the choir to run down and “‘ see to 
the engine,” which had a trick of stopping dead at the end of the 
down stroke, This usually happened when the organist was not 
actually playing, although I have known it to occur in the middle 
of a psalm. I remedied the defect by bringing the supply of water 
for working the valve pistons by a small pipe from the main beyond 
the engine cock; this pipe has also a cock to shut off the water from 
the valve pistons when the organ is not in use. Then we were 
troubled with a “‘ groaning noise,” which Mr. Joy may remember I 
wrote to him to explain, and his remedy was to have a wide groove 
turned in the piston and to pack it with whipcord, which was 
done, but in a few weeks the congregation complained of the 





“groaning” again. I then had a guide length fitted on the ‘e* 
Il. 


rod working through a brass bushed casting fixed to the wall. The 
noise has, I believe, not been heard since; but there always has 
been another source of trouble, which is no doubt caused by the 
variation in the water pressure, viz., 201b. to 70 lb. per square 
inch, when the full organ is used .and the engine put on its 
mettle, it runs rather fast, is very apt to bump, and therefore 
requires a very nice adjustment of the valve cock tappets to pre- 
vent the cylinder covers being knocked off, and yet get sufficient 
length of stroke. A foreman organ builder informed me that a 
small engine he fitted up always bumped when working hard, and 
they could not prevent it. This, I think, is not the fault 
altogether of the engine, but of the organ builder in not providing 
sufficient feeder power, and thereby requiring the engine to work 
too fast; but independently of these few defects, which are all 
easily overcome when foreseen, I am strongly in favour of a 
rotative engine working single feeders from a three-throw crank 
shank. Cuckoo and French feeders are not so suitable for reasons 
stated hereafter. Looking at the matter both from the organist’s 
and organ builder’s point of view, there is a calmness, steadiness, 
and uniformity of wind pressure from crank worked feeders which 
is not to be obtained with the direct system, particularly in times 
like the present, when high pressure wind is so largely used for 
pneumatic actions and reed stops. 

The difficulty has always been the want of a really simple and 
efficient rotative water engine, and when asked for advice upon 
the matter, I have always hesitated from this want in recom- 
mending anything but Joy’s direct system. The American is 
nothing but a bad imitation of Joy’s engine. Within the last 
month, however, a three-cylinder steam engine without valves has 
come under my notice, which, when proportioned for water and 
fitted up with due regard to the requirements of organ building, is 
everything that can be desired; the crank shaft for the feeders can 
be fixed on the end of the engine shaft. The engine has only seven 
moving parts, including the shaft, is entirely enclosed in its own 
case, the pressure on the moving parts is all in one direction and 
continuous. If the feeders are single-acting and arranged 
immediately over or under their crank shaft, falling by their own 
weight and raised by the cranks, there cannot possibly be knocking, 
bumping, vibration, or noise. A three-cylinder engine gives a 
uniform motion which either a single or double-cylinder engine 
cannot be made to give; it cannot stop, stick on centres, or refuse 
to start, and continues to work with the most perfect smoothness 
and regularity, however slow its motion may be. The importance 
of the feeders commencing and terminating their stroke without 
jerk and with such a movement, which can only be obtained by the 
crank or cam, cannot be over-estimated. H. A, O. MACKENZIE, 

Dickleburgh Scole, Norfolk, May 10th. Assoc, Inst. C.E. 





STEERING LONG SHIPS, 

S1r,— With reference to the Bessemer steamer fouling the Calais 
pier, and Professor Osborne Reynolds’ paper thereon, I trust 
shall not be idered presumpt in stating in support of his 
views, that some years ago while passing through the Suez Canal, 
as a passenger in a long ship, upon several occasions when speed 
was slackened to turn a corner, or for any other cause, she ran 
aground, notwithstanding all the efforts of the helmsman. The 
pilot stated that all long ships did so at times. I at that time 
pointed out to those on board that a ship passing through a canal 
drew a great rush of water after her, and that, if suddenly eased, 
that water would rush past her from the rear, and so act upon 
her rudder, that port would have to be given for starboard, and 
starboard for port to make the ship steer, until such time as the 
water ceased to pass her from the rear. 

M. TweeEp1e, Major Royal Artillery. 





Guernsey, June 7th. 





GREASE IN FEED-WATER. 

S1r,—I have been much interested in the feed-water heater 
controversy which has been going on in your columns lately. 
I will not attempt to criticise any theory that has been advanced 
either for or against the exhaust steam feed-water heater by any 
of your correspondents, but, with your permission, will simply 
state my experience with the above-named heater. I have at 
present under my charge six egg-end plain cylinder boilers, which 
are fed from a heater 4ft. diameter by 21ft. high, with an overflow 
pipe which keeps the water in the heater Gin. below the exhaust 
pipe. The water is heated by exhausted steam from a horizontal 
engine, 48in. diameter of cylinder. I may state here that this 
engine uses very little tallow. The feed-water is drawn principally 
from the magnesian limestone 130ft. below the surface ; the quan- 
tity of lime held in suspension in this water is very great, so much 
so that the heater has to be cleaned out once every week. There 
is always a large quantity of coarser particles of lime lying at the 
bottom of the heater. The finer particles are found in a spongy 
state adhering to the sides, the thickness deposited on the sides 
averaging nearly an inch each week, which is easily scraped off 
with a shovel. The feed-pump, which is a double Cameron 
donkey, has its valves cleaned twice or thrice a-week before com- 
mencing to use the heater; the boilers were fed with cold water, 
each boiler being sludged once in twelve hours. Yet, with all this, 
there was always a large quantity of limy deposit left in the 
boiler when unplugged. The effect of this was the boilers could 
not be kept from leaking over the fires, the rivet holes were con- 
tinually splitting out to the edges of the plates. Since the heater 
has been in use this has entirely disappeared, owing, I have no 
doubt, to the large quantity of lime thatis thrown down in the heater, 
There is less hard incrustation on the boiler plate, and less loose 
deposit, and a saving of fuel to the extent of twenty-five per cent. 
I must say that I fail to see how such combination of carbonate 
of lime and tallow can be found, as some of your correspondents 
profess to find, in boilers. I have never seen anything of the kind 
during twenty years’ experience, neither in plain cylinder nor 
Cornish boilers. Nevertheless, such may be the case, and I for one 
would be very glad to know how and why. I would suggest that 
some of your correspondents who have found those spongy combi- 
nations in their boilers should have them examined by a practical 
chemist. Probably a correct analysis would lead to some impor- 
tant discovery. Wa. HENDERSON. 

Bishop Middleham Colliery, June 8th, 





S1r,—In your issue of June 4 “ Boiler Minder,” in his reply to 
my letter —- May 21, says he has no paler | interest in a 
heater. For one whose only interest is to disseminate knowledge, 
he has most pertinaciously tried to evade facts which have been 
already so fully demonstrated. In my letter, I gave undisguised 
and reliable authority, which he was unable to refute, and hence he 
has endeavoured to cover his defeat by only referring to the least 
important parts of my letter. Iam no; surprised at his quoting 
** Boiler Doctor’s ” letter, owing to the fact that some Of his state- 
ments have so little to sustain ens in practice, that like a “‘ drown- 
ing man he gladly grasps at a straw.” If I required other evidence 
than what I can _— from my personal connection with the work- 
ing of steam boilers, I think your readers would agree with me 
that such testimony as given by Mr. Robert Wilson in your issue of 
May 25 is of a more substantial and convincing nature than any- 
thing yet adduced by “‘ Boiler Doctor.” 

I Bn some cause to be interested in the class of heaters to 
which ‘‘ Boiler Minder” refers, as some years since I patented in 
several countries one which only partially mixed the exhaust steam 
with the feed-water, and I know it has no equal in Birkenhead, 
where I am acquainted with the various modes of heating water. 
But upon investigating the subject of grease more fully, I had 
ample proof that the system is entirely wrong, and one I could not 
conscientiously recommend. I therefore abandoned it without 
having made a heater. In further proof that any system of heat- 
ing feed-water that admits grease into steam boilers is injurious, I 
will mention some facts that have jcome under my own observation, 
One was a case of drop flue boilers in which the grease and 


deposits amalgamated to an extent that compelled them to clean 
| the boilers once in three weeks, and even use sledges to drive back 
the man-hole plates, and compress the deposits into space that 
would permit of getting them out ; these boilers had surface blows 
| that were used, but this did not keep the bottom blow cocks from 
| being made useless by choking up, in spite of their efforts to keep 
| them open, without great waste of fuel, by constant blowing. In 
this case there had not been any trouble in blowing prior to their 
| adoyting a patent feed-water heater, which mixed the grease with 
| the deposits. They soon replaced it with a tubular heater that 
| heats their water to 212 deg., and is also so constructed that this 
| temperature is maintained while the blowing is now done from the 
| heater and not the boilers, which are now only examined once in 
| three months, and this only done to fulfil their system, as no 
| — are found of any note, and their coal bill is considerably 
reduced. When recently in Newcastle-on-Tyne, I visited a well- 
known works where I saw a heater that mixed the exhaust steam 
and feed-water which had been disconnected and replaced by a 
tubular heater of modern construction. While I can name many 
such cases, ‘ Boiler Minder" cannot cite one where a heater of 
this construction has been changed for one that mixes the exhaust 
steam with the feed-water. In reference to his remarks about the 
increasing sales being a proof of merit, I question whether he can 
produce a list of sales within the past two years to equal one-fourth 
the sales of a certain tubular heater which has among its purchasers 
the names of some of the best engineers in the country. ‘‘ Boiler 
Minder ” says I have ‘‘ betrayed a weak point by admitting that 
burning can be avoided by regularly cleaning the boilers,” and says, 
‘here is a remedy of ‘Amateur’s’ own showing. I cannot under- 
stand why feeding with water heated by mixing the exhaust steam 
should meet with so much objection.” Perhaps if I substitute the 
word frequently instead of regularly the objections may be more 
readily perceived. It has already been onal that new boilers have 
been burned in two months, and as examining and cleansing boilers 
itates a stoppage of the works, this in most establishments 
cannot be done except at a great disadvantage and loss. I know 
many ‘* sane parties” who do not stop their works more than twice 
a year, hence it follows that the “remedy” would be a very ex- 
pensive one, and consequently steam users naturally prefer a 
system of water heating which prevents the dangers of burning 
and does away with the loss and inconvenience arising from 
frequent and unnecessary boiler cleaning. With reference to his 
remarks about grease forming into “‘ balls and honeycomb” pieces, 
I may add that this formation depends altogether on the quality of 
the feed-water and the quantity of grease with which it becomes 
impregnated. In some boilers whose construction allows good cir- 
culation such balls are formed, but this requires time, and so long as 
a new supply of grease is being constantly admitted into the boiler, 
it will in any event cause a waste of fuel to generate steam from 
such water. When bad water is used, I know it hascaused results as 
already explained in my reply to ‘‘ Boiler Doctor” in your last issue. 
I have had to cut a piece out of the crown plate of a locomotive 
type of boiler owned by one of my friends; it was burned by 
mixing grease with the feed-water. During a late visit in York- 
shire, the principal of a firm of well-known locomotive builders 
informed me that he had heard of some portable engines that 
they lately sent to the Continent, and two of the boilers were 
burned by using the exhaust steam so as to admit the grease. I 
have seen a number of pieces cut from the crown plates of various 
classes of stationary boilers, and although I am partial to any theo 
that can be proved a true one, Ihavenot taken up “Boiler Minder’s” 
statements altogether on “theory” or unadvisedly ; I therefore 
think it is he that has shown a “ weak point,” as in his first letter 
he stated that he got ‘‘ pure water” from his so-called ‘‘ properly 
constructed heater ;” upon inquiry we learn that the words were 
‘* inadvertently ” used, and he now informs us that ‘‘ pure water” 
means something less than pure. Again, he says that ‘“‘ water at 
212 deg. floats the grease ;” to this I have to apply his own term, 
“chimerical,” and which he immediately contradicts by saying 
that ‘‘ whatever quantity of grease remains in the heater with 
other deposit, must inevitably leave the water more pure before 
entering the boilers,” thus acknowledging the correctness of my 
statements, forif it is better for the boilers when only a small 
portion of the grease is prevented from entering them, is it not a 
sufficient proof that the system of heating feed-water by exhaust 
steam, which entirely avoids grease, is the best and safest one to 
adopt ? AMATEUR. 
Helensburgh, N.B., June 8th. 











THE BRINDLEY MEMORIAT, 


Srr,—Last January I requested you kindly to insert a letter from 
me about the Brindley memorial, which you kindly did. May I 
ask you to again say a few words upon this subject? On the 15th 
inst. we are going to lay the foundation stone of this Brindley 
memorial, which is a fountain in the midst of the village. The 
freemasons of Buxton are going to lay the stone. We have still 
much need of help, for we have only funds to raise the fountain, 
and require at least £80 more to put a proper and becoming stone 
fence round it, and to place trees ond shrubs to ornament the 
surroundings. May I venture to hope your powerful aid will be 
enlisted to help this memorial forward? Any donations will be 
most truly acceptable. My great anxiety is to make the memorial 
such that the Civil Engineers will, when they visit Buxton, be 
pleased with the work. Aveustus A, BAGSHAWE, 

Wormhill Vicarage, Buxton, Derbyshire. 


ROCK DRILLS. 


S1r,—In reference to the assertions published in the correspond- 
ence columns of your valuable journal of the 21st of May last, will 
you kindly allow us to place things in their proper light, so that 
your readers may be guarded against forming erroneous impres- 
sions about the relative merits of the Ferroux and the McKean 
rock drills, working at the St. Gothard tunnel? Information 
reaching us from a reliable source makes us aware that it is not 
the intention of the contractor for the carrying out of the tunnel- 
ing operations at the St. Gothard works to pledge himself to use 
Messrs. McKean’s machines exclusively. Moreover, in the com- 
parative trials where Messrs. McKean’s machine should have 
signally triumphed, it must be stated that, although it was well 
able to reciprocate under a pressure below one and a half atmo- 
spheres, yet it could not, with this low pressure, either effectively 
strike the tool to its work, or turn it, although the machine had 
the advantage over the Ferroux machine competing with it in 
the work at the time, in that it was perfectly new and in the best 
order, while the Ferroux was one of the first, and hastily made, 
machines of its kind, and had been, moreever, at least a year in 
constant service at the tunnel. Lastly, if any person seeks exact 
information upon the relative merits of each system of borer em- 
ployed at the St. Gothard tunnel without prejudice, he can search 
the quarterly report of the Swiss Federal Council on the progress 
of the working at the St.Gothard tunnel, and read at page nine the 
following statements :—‘‘ Besides the machines -_ oyed at the 
borings of the headings gallery, a few only were employed for the 
excavation. On the north side of the tunnel, six Dubois-Francois 
machines worked together in the emuette of the strope. On the 
south side either Sommellier’s or McKean’s machines were em- 
ployed, as well for the —_——s as for the deepening of the tunnel 
ground. From the 4th of December on (sic), Messrs. McKean’s 
machines, mounted on a frame, were working at the lengthening 
of the emuette of the strope. Though the use of mechanical borers 
for the widening of the tunnel’s section was mostly a single trial, 
yet it permitted a comparative trial to be made of the respective 
results obtained by the different systems employed. The time 
used by each machine for boring a hole one metre in depth may 
be taken as a standard of comparison, and in that lapse of time is 
also comprised all the delays occasioned by the change of the boring 
tools, &c., which are inevitable in a work of long duration. In the 
heading works of Goeschenen, it was — by observations made 
on a length of 6352 metres of h bored,| that a Ferroux 
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machine, used for making a hole of one metre in depth, occupied 


in doing so one hour and nine minutes. It has also been observed 
in the emuette of the strope at Goeschenen, that on 4226 metres 
of holes, a Dubois-Francois machine took a time of one hour thirty- 
one minutes to bore a hole one metre in depth. At Airolo, obser- 
vations made in the heading gallery on a length of 2617 metres 
of holes pierced, gave a mean result for the same machines of one 
hour twenty-four minutes for one metre of hole sunk. For the 
widening of the heading gallery at Airolo, Sommellier’s machines 
have been used, but from some unfavourable circumstances the 
work performed by these machines was minimum ; the mean time 
occupied by any of these machines was two hours twenty-four 
minutes sinking one metre of hole ; this observation was made on 
a length of 623 metres of holes bored. We must still mention the 
McKean’s machines, which have been employed in the emuette of 
the strope at Airolo only since the middle of December, and, after 
observations made on a length of 205 metres of holes bored, used a 
mean time of two hours and one minute per metre of hole pierced. 
These data prove sufficiently that Sommellier’s and McKean’s 
machines, in their present state, cannot compete with those of 
Ferroux or Dubois-Frangois. The Ferroux machine is the best 
of all rock drills tried till now on tenacious rock. For less hard 
rock the Dubois-Francois machines can also be used with success, 
especially where a great quantity of compressed air cannot be dis- 
posed of.’ Moreover, the question of the expenses occasioned by 
the frequent repairing of the machines formed also an element of 
comparison between Ferroux’s and Dubois-Francois machines. 
It was acknowledged during this trial (semestre) that the cost of 
repairing amounted in Goeschenen to 2°43, francs per running 
metre of bored holes for Ferroux machines and to 4°27 francs 
for Dubois-Francois machines ; these costs are consequently in the 
proportion of four to seven. The Ferroux machine is then also 
preferable to Dubois-Franyois in what concerns the cost of re- 
pairing.” b. Roy anp Co, 
Vevey, June 2nd. 





FOOT-POUNDS AND INCH-POUNDS, 


S1r,—Your correspondent ‘‘ A Seeker after Truth” sgems to be 
confounding dynamics and thermo-dynamics and the work done by 
steam at a pressure of 12]b. per square inch upon a piston whose 
area is 1 square inch acting through a range of 1ft., as compared 
with what may be done with 12 cubic inches of steam cut off from 
any source of supply. 

f steam at a pressure of 12 Ib. per square inch act on a piston of 
1 square inch area through a range of lft., it can clearly overcome 
a resistance and do work equal to 12 foot-pounds. If the steam 
only act through lin, it will do work equal 12 1b, through lin. equal 
1 foot-pound. But somehow, your correspondent finds this result 
——— to the teachings of thermo-dynamics, and illustrates his 
objection to such a result by saying that if ‘‘ only lin. of steam be 
used of 121b. pressure, only one-twelfth of the power will be 
expended, for lin. can only weigh one-twelfth, and hold one- 
twelfth the units of heat of 12in.,” and this rightly; but your 
correspondent goes on to say, that the expenditure of lin, of steam 
will only perform ;4, of the work which would be done by 12in., 
as he adds, therefore it—lin. of steam at a pressure of 12 lb,—will 
only raise 1 lb. through lin., instead of 12 1b. 

How ‘ A Seeker for Truth” arrives at this result he does not 
show, although he goes on to explain that a jet of water acting 
through lft. at a certain velocity, will do twelve times the work 
that a similar jet of the same area and velocity will do, if only 
acting through lin., and also to explain that ;; of a bar of iron 
weighing 12 lb., if let fall through 1ft. will only develope 1 foot- 
pound, Certainly these examples do not show why lin. of steam 
should only do ;4; the work which can be done by 12in., nor why 
the laws of thermo-dynamics conflict with those of dynamics. 

Your correspondent reminds his readers that ‘** heat must not be 
confounded with mere temperature,” but it -vould seem necessary, 
judging by the irrelevancy of his use of the mechanical equivalent of 
heat, that he should be reminded that temperature and heat are, 
nevertheless, not separable, and, without any mention of tempera- 
ture, your readers will be unable to see why the 2°3 cubic inches of 
your correspondent should ‘‘hold sufficient,” or why not more 
than a “‘ sufficient quantity of heat” to be equivalent to 772 foot- 
pounds, It is not difficult, however, to see where your correspon- 
dent’s sophism lies; he has failed to remember that whether he 
has lin. or 12in. of steam, it exerts the same pressure of 12 Ib. 
against his piston of lin. area, and therefore Tin. of steam will 
raise 12]b, lin., and 12in, of steam will raise the same weight 
through 12in., so that the quantity of steam used is as the work 
done. 

Very little information is given as to the nature of the experi- 
ments which gave results apparently supporting yourcorrespondent’s 
theory, but if they were made with bottled-otf steam, which was 
at 12 Ib. pressure when bottled, and no means were adopted for 
keeping its temperature at that due to a pressure of 12 Ib. per 
square inch, much cannot be said for either theory or experiments, 
It is one thing to make experiments, but another to understand 
Nature's answer to the question thought to be put to her. 

Westminster, June 9th. W. W. Beaumont, A.1.C.E. 


Tune WELLS.—With reference to our report of the Bath and 
West of England Show in our last number, we are requested by 
Mr. George Hawksley, of Crutched Friars, to state that he is also 
the owner of patent rights in respect of the ‘‘ Abyssinian Tube 
well.” Mr. Hawksley is the owner of the rights for India, Ceylon, 
Burmah, and Singapore, and also for seven English counties. 


Socrety oF ENGINEERS.—At a meeting of the Society of En - 
gineers held on Monday evening in the Society’s Hall, West- 
minster-chambers, Victoria-street, the president, Mr. J. H. 
Adams, in the chair, a paper on ‘‘ Continuous Brakes” was read 
by Mr. St. John V. Day, C.E. The author, in the first place, 
pointed out eighteen conditions essential to a perfect brake, and 
then proceeded to consider the several systems of brakes which 
had been practically tested. Clark’s chain brake, and his more 
recent hydraulic brake operated by the admission of steam below a 
piston in a cylinder, forcing up the piston and thereby communi- 
cating pressure to the several brake cylinders throughout the 
train, were noticed, together with the most recent results obtained 
with Clark’s chain brake. The Heberlein brake was then 
described with the results obtained in trials with it in Bavaria, 
after which continuous brakes operated both by vacuum as well as 
a plenum of compressed air were dealt with, the former on the 
system of Du Trembley and Martin, as well as the Smith, West- 
inghouse, and Sanders vacuum brakes, the latter according to the 
reaction systems of Westinghouse and that of Messrs. Steel and 
McInnes, as running on the Caledonian Railway between Glasgow 
and Edinburgh. The author stated the results of experiments 
with the different brakes mentioned, from which he concluded that 
neither the chain nor vacuum brakes were capable of fulfilling the 
conditions essential to a perfect brake, that excepting the Sanders 
vacuum brake, the other brakes operated by a vacuum could act 
as train-stoppers merely, unless the recent proposal to apply an 
exhauster in the guard’s van was found to answer, in which case 
there were possible circumstances wherein a vacuum brake might 
stop both parts of a train in the event of a portion breaking away. 
The general conclusion at which the author arrived was that a 
perfect brake was only to be found up to the present time in the 
reaction systems of Westinghouse and Messrs, Steel and McInnes, 
but that on account of the limited number of reliably ascertained 
experimental results at present at disposal, it was impossible to 
estimate the relative efficiency of the several brakes which had 


been tried. It was to be hoped that the deficiency of our know- 
ledge in that respect would soon be removed by the experiments 
now being ducted by the Accidents Commission. @ paper 





was profusely illustrated by diagrams and models and a spirited 
discussion followed its coaling, 


GREAT EASTERN RAILWAY COMPANY’S NEW 
STATION AT LIVERPOOL STREET. 

Tuer rapid development of the railway system, in immediate 
connection with the metropolis, has caused many alterations to 
be made in various termini; in some cases, has compelled a 
complete rebuilding, and in the room of small, inconvenient, and 
crowded platforms and approaches, have arisen buildings and 
accommodation almost palatial in their character. 

The terminus of the Great Eastern Railway Company at 
Liverpool-street, if not partaking altogether of the palatial, will 
be unmistakeably a great improvement upon many of the London 
termini, and will be one of the largest; the area comprised 
within the retaining walls—this being a low-level station—is 
more than ten acres in extent, and is some 2000ft. in its entire 
length. The general character of the design is Gothic, broadly 
treated in the several elevations, 

The west and south elevations are well seen from the junction 
of New Broad-street with Liverpool-street, and Mong the ap- 
proaches leading from Liverpool-street to the booking-offices. 
Being, as we have said, a low-level station, the approach to the 
main line booking-office is on a descending gradient of 1 in 25. 
At the same time, great care has been taken to secure speedy 
attention to passengers and their luggage arriving in carriages. 
A large level space on the level of the platforms has been pre- 
served in front of the booking-offices for carriages, and it is so 
arranged that, as soon as they are freed of their occupants, they 
go out by an independent road from the station into Liverpool- 
street, thus avoiding all confusion. 

The west elevation is about 320ft. in length, and has an agree- 
ably diversified skyline. The main line booking-office, being a 
central feature, rising to a height of 90ft., the remainder of the 
elevation being 67ft. in height, with the exception of the block 
at the south end facing Liverpool-street, which is uniform in 
height with the centre. The windows of the second floor are 
the most striking in the extent and character of their treatment. 
They are lofty pointed two-light windows, united under one 
arch, with plate tracery in the head. 

There is also a wing at the northern extremity of the west 
point, running westwards, which is about 146ft. long and 67ft. 
high, with an ornamental clock-tower adjoining the suburban 
high-level booking-office tower, which is utilised by being made 
available to support a reservoir in case of fire; fire mains are laid 
from the reservoir, so that any part of the vast building could be 
deluged with water in a few minutes. 

The materials used are stock bricks with Bath stone in 
cornices, arches, and dressings generally. The main line booking 
office, as becomes its use, is one of the finest apartments within 
the station buildings, being 90ft. long, 50ft. wide, and 49ft. high, 
the ceiling being on a level with those of the second floor. At 
the level of the second floor a gallery is carried round the 
booking-office, as a means of communication between the 
various offices. The ceiling is panelled into deep coffers, and 
finished with white and gray plaster. On either side of this 
booking-office there are respectively first and second-class 
waiting-rooms, with ladies’ waiting-rooms attached, adjoining 
which is the refreshment-room, 40ft. by 28ft., and 29ft. in height. 
Attached to which, and reached from the exchange galleries 
running across the station on the suburban booking-office level, 
are large general and ladies’ dining-rooms. In various pertions 
of the building are lifts worked by hydraulic power. The corri- 
dors are warmed by means of hot water coil cases. 

The business of the company will be transacted in the offices 
in the building. These are approached at the Liverpool-street 
level, along a corridor 10ft. wide, leading to the principal stair- 
case 20ft. square, from which access is obtained to all the offices 
by corridors 8ft. wide. The offices for the principal officers of 
the company are on the second floor, and comprise chairman's, 
deputy-chairman’s, general manager's, secretary's, superinten- 
dent's, engineer's, together with the board, committee and 
luncheon rooms. The board room is situate in the south wing, 
and is a handsome room 37ft. by 20ft., with oak-panelled dado 
and ceiling. There are no less than 150 rooms throughout the 
building. 

The area occupied by the various lines of platform is covered 
in by a roof in four spans, the two central ones being 109ft. each, 
and the side spans 46ft. and 44it. The whole width covered in 
is 314ft. 

The roof trusses are principally comprised of wrought iron 
with ornamental details of cast iron, and the effect is extremely 
pleasing. The columns are double in the centre, and have also 
to act as downpipes for the conveyance of water from the roof. 
The covering is chiefly glass, with a small proportion of boarding 
and slates. The length of the roof over the main line on the 
east side is 730ft., and that over the local platforms 450ft. long 
and 76ft. above platform level. The platforms are arranged so 
that the advantages of the end-on system as at Charing Cross, 
as well as those of the “sidelong” as at King’s Cross, are 
retained. The main line platforms are 1000ft. long and 32ft. in 
width, while the local platforms are 55(ft. in length, and vary in 
width from 10ft. to 21ft. Lamprooms are provided below the 
platform, connected with each by a subway and hydraulic lift. 

The arrangements for traversing carriages across and along 
the main line, and the whole of the turntables, eleven in number, 
are worked by hydraulic power. 

Communication is also obtained with the Metropolitan system 
by a junction with the railways, besides subways from the plat- 
forms under Liverpool-street for passengers. The whole of the 
signalling and multifarious working of the points is connected at 
Primrose-street, into one box, which contains more than 100 
levers for the purpose of interlocking and other arrangements. 

The whole of the works have been designed by Mr. Edward 
Wilson, C.E.. the company’s engineer, and executed by the well- 
known firm of Messrs. Lucas Brothers. 


PERKINS’ BOILERS. 

WE stated recently that one of Mr. Perkins’ high-pressure 
engines and boilers was about tobe fitted to one of her Majesty's 
ships. The following is a copy of the report of the Committee on 
Boilers appointed by the Admiralty, dated the 19th day of Septem- 
ber, 1874, on the oe, of constructing egines and boilers on 
Mr. Perkins’ plan for marine purposes, which has resulted in the 
order above referred to being given. The Committee on Boilers 
state, for the information of the Lords Commissioners of the 
Admiralty, that they have carefully and fully considered the pro- 
riety, or otherwise, of constructing engines and boilers on Mr. 
erkins’ plan for marine purposes. From the official papers which 
have been placed before the committee, it is found that in March, 
1873, the Yorkshire Engine Company were called upon to forward 
tenders for engines on Perkins’ system for vessels of the Daring 


and Mosquito classes of 720 and 360 indicated horse-power, 
respectively. In May, 1873, tenders were forwarded accordingly, 


and after a careful examination of the designs as submitted by the 
Yorkshire Engine Company, the engineer-in-chief of the navy con- 
sidered the disadvantages conn’ with the engines on this plan 
were much greater first cost, greater weight, greater complexity of 
engines, greater cost of maintenance, and the necessity of having 








pure water in boilers. The matter then remained in abeyance for 
some months, but in May last attention was again called to this 
subject, and it appeared from the Yorkshire Engine Company's 
letter, that they had in their former tender for engines misunder- 
stood the power to be given; and consequently had prepared and 
forwarded a design for engines of a greater maximum power than 
was required. The company shortly afterwards forwarded a 
revised tender and drawings for engines of 720 indicated horse- 
power for a vessel of the Fantome class, in which the space, 
weight, and price were reduced. It was then decided that when it 
became necessary to obtain engines of the power referred to, they 
should be invited to tender for them. Thus the matter stood until 
July last, when a letter from Mr. Bailey, containing printed 
documents, was laid before this committee ; and it was then decided 
that, when convenient, the matter should be fully considered 
in all its bearings, and that as much evidence as possible, for and 
against, should be obtained. The committee stated in paragraph 
twelve of their letter of the 7th August last as follows :— 

‘The committee have also had under their careful consideration 
the plan of engines and boilers on the system proposed by Mr. 
Perkins, and have inspected the engines on this plan, which are on 
board the Kmily, a small yacht, while under weigh; and the 
Filga, a tug, as well as the engines which are now at work in his 
factory. The committee have examined Mr, Perkins, and have 
applied to him for more specific information relating thereto ; and 
on receiving Mr. Perkins’ reply a further communication will be 
made on the subject.” 

Since that date the committee, with a view to a more searching 
imvestigation of the condition of the boiler and cylinders of the 
land engine at Mr. Perkins’ works, induced him to open out the 
boiler, and cut open three of the tubes from different levels ; and 
also to open out the cylinders, and have the pistons drawn. This 
was done in the presence of the committee, and a strict examina- 
tion was made of all the working surfaces and the state of the 
tubes ; and samples of the tubes, &c., were obtained. The tubes 
in this boiler had been in use, it was alleged, nearly thirteen 
years ; and they were found to be in a remarkable state of preser- 
vation ; and the piston, packing, and valve rings of the engine, 
which were of Perkins’ patent metal, composed of five parts of tin 
and sixteen parts of copper, and which were stated to have been 
in place, and at work without lubrication eighteen months since 
last examined, were found to be in a similar condition. Bearing 
in mind that the main feature involved in Mr. Perkins’ system is the 
use of soft fresh water, or rainjwater, over and over again, the waste 
being supplied by water obtained from a double distilling appara- 
tus, the committee have directed their attention to some other 
engines using fresh water, with a view to obtaining as much infor- 
mation as possible on the point referred to, They have accordingly 
obtained evidence in regard to the following engines and boilers 
with which fresh water is used, observing that it is the general 
practice to have fresh water in land boilers, viz. :—{1) A land 
engine at Messrs. Gwynne’s works, Essex-street, Strand; (2) a 
land engine at the works of Messrs. J. Stewart and Co., Isle of 
Dogs, Blackwall; (3) a land engine at Messrs. Merryweather’s, 
Lambeth; (4) the fire engine boilers at Messrs. Merryweather’s 
and at Messrs. Shand, Mason, and Co.'s; (5) the boilers used for 
producing steam for warming the Houses of Parliament; (6) and 
also cases in which attempts have been made to use fresh water at 
sea in marine boilers. The committee visited these different 
establishments, and, so far as they could, have examined the boilers 
and obtained on the spot as much information as possible, 
Although it does not appear that’any of the systems at present in 
use are worked exactly on the same -_~- as Mr. Perkins adopts, 
yet the committee are of opinion that there is an advantage in 
using soft fresh water in boilers generally; and the favourable 
opinion which they have formed with regard to the Perkins 
system has thus been so far confirmed. The committee, then, are 
of opinion that evidence sufficiently satisfactory has been obtained 
of the working of Perkins’ system to enable them to propose to 
their lordships that experiments should be made on such a scale as 
to test its value, with as little loss of time as possible ; and they 
therefore recommend, with the view to thoroughly testing the 
system in a practical manner, the under-mentioned engines, &c., 
should be obtained, viz. :—(1) A land engine and boiler for use in 
one of her Majesty’s dockyards ; (2) a pair of marine ‘engines and 
boilers for use in one of the harbour vessels, such as one of the 
home port tugs; (3) a set of engines and boilers for a small sea- 
going man-of-war, as proposed by Mr. Wright, engineer-in-chief of 
the navy; (4) also that some vessel at present fitted with com- 
pound engines, and about to receive new boilers of ordinary type, 
should be fitted with a surface condenser on Perkins’ principle, in 
order to test its applicability to that description of boiler. In all 
these trials the system, as pursued by Mr. Perkins in his land 
engine, which the committee have examined, should be most closely 
adhered to; and his metal applied wherever requisite to avoid the 
necessity of internal lubrication, which it is alleged is not required 
when that metal is used. In consideration of the circumstances in 
which Mr. Perkins is placed with regard to the Yorkshire Engine 
Company (Limited) ; and as the committee are not aware that this 
company have hitherto supplied marine engines or boilers for her 
Majesty's service or the merchant service; and looking to the 
general circumstances attending the application of a new invention 
to engines of a larger size, and of different construction to those 
which have hitherto been tried under Perkins’ system, the com- 
mittee would suggest the propriety of constructing these engines 
and boilers in one of her Majesty s dockyards under the superin- 
tendence of Mr. Perkins, if their lordships should under the 
above-named circumstances deem it desirable so to do, In the 
event of their lordships arriving at this decision, the committee 
would suggest that the drawings for the engines, boilers, and con- 
densers should be prepared by Mr. Perkins, and submitted to the 
Admiralty for approval; and that for this purpose Mr. Perkins 
might have the assistance of a draughtsman, but he should take 
the whole responsibility of the — 1 and superintend the con- 
struction in the ordinary manner as an engineer. It is the inten- 
tion of the committee to keep the question of the use of soft fresh 
water in view; and they expect to obtain still further evidence 
during their visits to the different seaports and manufacturing 
towns of the country; yet they have considered it advisable that 
they should at this time state their views upon this question, so 
far as they are enabled to do so; reserving their detailed and more 
matured opinions on the question of the use of soft fresh water 
for marine boilers generally, until their final report. 





THE UTILISATION OF PEAT. 

IN our impression for May 28, we concluded our report of the 
ag? able and elaborate report on the utilisation of peat, prepared 
by Mr. F.A. Paget,C.E., for the British Commissioners’ ** Reports on 
the Vienna Exhibition.” To this paper Mr. Paget has appended 
two synoptical tables, showing at a p and the results which have 
been obtained in practice from different systems of utilising peat. 
These tables are sufficiently valuable to deserve reproduction, and 
we give one of them on page 409, while the second will appear in 
an early impression. The tables are so complete that they re- 
quire no explanation other than that which we have just given. 








SoutH KenstncTon Musevm.—Visitors during the week ending 
June 5th: On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 9072; mercantile marine and other 
collections, 1294. On Wednesday, Thursday, and Friday (admis- 
sion 6d.) from 10 a.m. to 6 p.m., Museum, 2394; mercantile 
marine and other collections, 125. Total, 12,885. Average of 
corresponding week in former years, 13,570. Total from the 
opening of the Museum, 14,292,912. Patent Office Museum, 
3165. trotal number since the opening of the Museum, free daily 
(12th May, 1858), 3,188,279, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—ASHER and Co., 53, Mohren-strasse. 

z VIENNA.—Messrs. GeRoLpD and Co., Booksellers. 
LEIPSI“.—A, TwietTmMever, Bookseller. 
NEW YORK.—WIitiMer and Rocers, 47, Nassau-street. 








“TO CORRESPONDENTS. 


*.* We cannot undertoke to return drawings or manuscripts; we 
must therefore request our correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

Awti-Fricrion.—Send sketch in considence. 

R. McG.—We are not aware that any experiments have ever been made to 
determine whether very small engines can be jsitted with a condenser with 
advantage. The question, you will perceive, is of no practical importance 
whatever, as considerations quite apart Jrom the Sriction of the ar pump 
always settle the point. 

S. anp 8. (Shetford-road).—As the discussion took place in a daily journal, 
your letter ought, in the sirst instance, to be forwarded to the editor of that 
journal. If insertion is refused, we shall consider the subject. 

Soutu STAFFORDSHIRE.—I/t would be impossible to give you an answer which 
would not mislead you. The price of castings varies over a very wide 
range. Such acupolaand fan as you speak of would cost £50 or £60, if 
the fan were second-hand. It would hardly be wise to start with less than 
£1000 capital. 
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include one number more than usual. Foreign Subscriptions for thin 
paper copies are accordingly received at the following rates: Subscribers 
paying in advance, at these rates, will receive THE ENGINEER weekly 
and post-free. Subscriptions sent by Post-office Order must be accompanied 
by a@ letter of advice to the Publisher. TuicK Paper copies may be had 
f preferred at increased rates. 
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MEETINGS NEXT WEEE. 

CuemicaL Socrety.—Thursday, June 17th, at 8 p.m.: ‘On Nitrosyl 
Bromide and on Sulphur Bromide,” by M. M. P. Muir. ‘ Notes on the 
Chemistry of Tartaric and Citric Acid,” by R. Warrington. “ On the 
Action of Nitric Acid on Copper, Mercury, &c., especially in the Presence 
of Metallic Nitrates,” by J. J. Ackworth. ‘‘ Decomposition of Water by 
the Joint Action of Aluminium and Aluminium Iodide, Bromide, or 
Chloride, including instances of Reverse Action,” by Dr. Gladstone and 
Mr. . “On Achrematite: a New Molybdoarseniate of Lead, and 
New Reactions of Tungsten,” by Prof. Mallet. ‘‘On the Action of 
Chlorine on Acetamide,” by E. W. Prevost. 

Tur METEOROLOGICAL Sociery.—Wednesday, 16th instant, at 7 p.m.: 
“On a White Rain or Fog Bow,” by G. J. Symons, F.M.S. “On a Pro- 
posed Form of Thermograph,” by Wildman Whitehouse, F.R.A.S., F.M.8. 
** On the Rainfall of Athens,” by Prof. M. V. Raulin (translated from the 
Comptes Rendus by R. Strachan, F.M.S.) ‘On the Barometric Fluctua- 
tions in Squalls and Thunderstorms,” by the Hon. Ralph Abercromby, 
F.M.S. ‘‘ Note on Solar Radiation in its relation to Cloud and Vapour,” 
by J. Park Harrison, M.A., F.M.S. 
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RIVER POLLUTION. 

WE are not about to return here to the general prin- 
ciples which, as it appears to us, govern the relations 
between rivers as sources of water supply for man and 
beast and as the great drains or channels of defecation for 
all the refuse educts of animal and vegetable life. In 
former articles we have indicated the conditions which 
nature has prescribed for these relations, and pointed out 
that when their balance is destroyed beyond a certain 
limit by the adventitious circumstances of what we may 
call civilisation, concomitant with a dense population, the 
channels of our streams and the waters of our rivers can be 
no longer our natural drains and our drinking fountains; 
that we must choose one or the other function to be ful- 
filled by the river, and that we shall find that that function 
must remain what nature always intends it to be—that of 





universal main drainage, and that we must look elsewhere 
for our water supplies. Further, that these supplies must 
in general be sought in our islands, at least by impounding 
water in partly natural, partly artificial reservoirs upon the 
upper streams and their catchments which feed our rivers, 
and situated sufficiently above the great sources of conta- 
mination. These and other general conditions of this 


certainly important national problem we have pointed out | 


in some detail and with sufficient lucidity in former articles 


in this journal.* The principles contained in those articles | 


are equally applicable to the most Arcadian state of popu- 
lation in which the refuse of animal and vegetable lite 
form the refuse for drainage, or to that far more formid- 
able condition of things in which the artificially-created 
refuse of countless manufactures, organie and inorganic, 
in solution or in suspension, are poured into our streams 
to be dealt with as they may by the decomposin} action of 
air and water on their way to streams of greater volume or 
to the sea. We might ask here what it is that legislators 
propose to themselves as the chief aim and benetit to be 
obtained by the penal statutes now aimed against river 
pollution. 

We can easily see that by a sufficiently cumbrous, costly, 
and irritating system of interference the appearance to the 
eye or nose of many of our streams whose banks are thickly 
studded with manufactories may be improved, and that some 
gross abuses, such as making the channels of such streams 
dust bins and cinder-tips, or other solid rubbish deposi- 
taries upon a great scale, may be prevented; but we 
apprehend that the law as it already stands affords ample 
provision for redressing this latter class of evils, if only 
the riparian inhabitants were of a mind to have them re- 
dressed. But granting that future legislation shall have 
done all that can reasonably be expected of it, and much 
more than is ever likely to come from the sort of legisla- 
tion proposed, we ask, what is to be the ultimate upshot 
of it all? What is to be the benefit derived when all the 
dispollution possible upon our manufacturing streams has 
been effected? Does anyone seriously expect that streams 
such as the Irwell, the Aire, the Calder, or the Clyde in 
its middle course will ever become fit to drink, or in which 
fish can live and thrive! We may gradually make them 
look a little better, but main drains, more or less foul, 
they must continue while ever the vast industries concen- 
trated upon their banks continue to flourish. If we are 
obliged to confess this, had we not better make up our 
minds at once to treat them as main drains and legislate 
upon this basis, which would vastly simplify the subject, 
and render needless much official interference that here- 
after must prove as vexatious as will be useless. 

Our present object is to point out that the results of 
many of our great national industries must for ever con- 
tinue to pollute, more or less, the natural waters of all the 
streams into which the respective drainage areas lead, 
notwithstanding any legislation impotently intended to the 
contrary, and even though those most intimately interested 
in those great industries were the most earnest in thei 
desire to prevent such results. Let us illustrate this by an 
example or two:—Upon the banks of the Clyde, the Tyne, 
the Wear, the Dee, and the smaller streams of Lancashire, 
flourish those enormous manufactories of soda and of vitriol 
which form the basis for all subsequent and minor chemical 
manufactures, and supply materials employed in countless 
industries not chemical, such as paper-making, &ec. Around 
these manufactories are to be seen mountainous heaps of 
the refuse of the “ lixiviated salt cake,” consisting mainly 
of difticultly soluble lime and soda compounds, coaly 
matter, and many complex combinations of sulphur, some 
of the older refuse heaps being so rich in the latter that 
methods have been devised, and to a certain extent em- 
ployed, for recovering some of the sulphur from them. 
These heaps cover acres of ground ; they are freely exposed 
to the rain and dew; and on walking round them we 
easily see the brown, discoloured liquids ooze from them 
at many points. These, having a supply as perennial as 
the rains of heaven, find their way inevitably into the 
river. We shall not pause to consider to what extent these 
washings of the alkali refuse heaps are deleterious; it is 
sufficient to say that, even in minute quantity, they render 
water undrinkable. Again, let us cast an extended glance 
over any of our great coal districts, such as that nearly the 
oldest of them, commonly called the Black Country. Here 
we see the surface over scores of square miles covered with 
heaps of refuse, mainly from collieries and ironworks, but 
with many other industries interspersed. The natural 
drainage channels of the original surface have been hope- 
lessly blocked or perverted. The rain which falls pene- 
trates every porous and ill-compacted “ tip,” whether of 
coal or of iron refuse, and, after soaking through and 
dissolving in its progress whatever is soluble in aerated 
water, festers in pits and gullies amongst the heaps, and 
often joined by waters pumped from the shafts, slowly 
finds its way to the natural outfalls as they now exist. 
The water that has percolated these coal tips is always 
more or less rich in sulphate of iron, as well as other 
salts, and that from the furnace tips in silicates of the 
alkalies and earths, as well asin dissolved iron compounds, 
which ultimately oxidise into the rusty slime which lines the 
drainage channels of such places. Poured into the 
adjoining rivers these Sandee 

isonous, or at all so, but they render the water more or 

ess unfit for drink or fish to swim in, Let us pass to 
some of the rivers in our great mining districts. There 
are streams in Cornwall, on either bank of which for 
miles in length the ground is covered with heaps of 
mine débris, or of the refuse of washed ores. These 
permeable heaps, varied in their materials, amongst 
which are to be found, thinly disseminated, portions 
of the poisonous metals, continuously discharge the 
oozings of the rain that falls upon them into the ad- 
joining river. In some places these are joined by the 
waters pumped from mine shafts at considerable distances 
from the stream; these waters are occasionally rich enough 
in sulphate of copper in solution to be worth depriving of 
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that metal in “ precipitating pits” before being let loose 
into the river; the sulphate of copper, or “ bluestone,” a 
highly poisonous salt, is, indeed, thus got rid of, but only 
by its conversion into sulphate of iron or “ green copperas,” 
a salt not poisonous, indeed, but even in very small quan- 
tity rendering water ——_ and destructive to fish. 

It is pronounced with much boldness that at least no 
solid material must under any circumstances be passed into 
any stream, and, as we have already said, so far as throwing 
dry rubbish of any sort into the bed of a stream, we 
entirely concur in this; but if this rule is also to apply 
to all solid matter if suspended in water, we should 
find that its being insisted upon would interfere with, 
or extinguish some of our greatest mining or mineral 
industries. If we visit Dalcoath, formerly a copper mine, 
but now, at a greater depth, the greatest tin mine in 
England, the oxide of tin which constitutes the ore is 
diffused in microscopic crystals through a relatively enor- 
mous mass of rock, which has to be crushed, stamped, 
buddled and washed again and again, until the heavier tin 
oxide is got out from the relatively enormous mass of fine 
mud produced from the ground-up rock. Water in great 
volumes is the essential instrument in those mining opera- 
tions, and this refuse mud is got rid of in the only way in 
which it can be, by turning the main stream of already 
more or less muddy water, after it has done all its other 
work, in upon these deposits of refuse silt, and transporting 
them away to the nearest river course and towards the 
sea. So also in the preparation of the china-clays, which 
form so rich an element in the wealth of Cornwall, vast 
quantities of mud must be dealt with in the same way. 
To compel, by law, the owners of these industries to pre- 
serve their refuse in enormous heaps, would be only to 
raise the price of the respective commodities, or perhaps 
destroy them altogether; and, let us ask cui bono, the 
stream itself being in reality no better than it was before, 
still only fit for what nature intended it, a main drain, 
Nor do these remarks apply only to mining and metallurgic 
districts. What is to become of the great flax industry, 
and linen trade, if the water that percolates from the “ flax 
dams” is by any means to be stopped off from finding its 
way into natural drainage channels? The difficulties 
involved in this branch of our subject are only known to 
those familiar with the natural and manufacturing circum- 
stances of the north of Ireland, and we have not space to 
enlarge upon them here. ‘ 

There is but one thing that legislation can do— prevent 
gross and unneighbourly abuses of the river channels, 
some of which we have above pointed out ; so also there is 
but one thing that engineering skill can effect, namely, to 
increase and equalise the volume of the water flowing 
through these rivers, by impounding the rainfall of the 
wet seasons upon their upper forks and_ tributaries. 
Nature, however, may seta limit to this that may still prove 
utterly insuflicient very materially to improve the condi- 
tion of rivers such as the Irwell, and others here mentioned. 

PUBLIC WORKS IN EGYPT, 

It is only within the last half century that engineering 
works in Egypt have been promoted and constructed in a 
manner which promises well for their future permanency 
and the real interests of the country. Long previous to 
the time alluded to, engineering works of enormous magni- 
tude rivalling those constructed in India during the 
dynasties of the Abdallahs and the Aurengzebes, existed in 
Egypt, but with the exception of the Pyramids but little 
remains of either their former grandeur or utility. With 
the decadence of the cities, the pleasures and wants of 
whose inhabitants they were intended to minister to, they 
fell into disuse, and shared in the general destruction and 
desolation which ages ago swept over that portion of the 
African continent. But although the nature and extent of 
these great works of construction can now be but guessed 
at by the light of some stray excavations here and there, 
and their successors bear but little resemblance to them in 
either design or execution, yet the physical condition of 
the country remains unaltered. Rightly or wrongly, the 
origin of surveying—one of the branches of our profession 
—is attributed to the necessity which compelled the 
Egyptian landowners to define their properties by some 
boundaries which were not liable to be obliterated by their 
annual natural floods. 

As of old, so at present, the ever-recurring periodical 
overflowing of the Nile constitutes the natural phenomenon 
of the country. From time immemorial the efforts of the 
monarchs and the people have been directed towards the 
one great object—viz., that of regulating and rendering 
uniform, and turning to the best advantage, the fertilising 
inundations of this mighty and mysterious river. Pro- 
bably the idea and attempt also to unite the waters of the 
Mediterranean and the Red Sea may boast of the same 
degree of antiquity. The Nile being thus the most im- 
portant and, in a great measure, the sole source of the 
prosperity and wealth of the country, it is evident that 
works of irrigation, and others undertaken with the object 
of improving the course and condition of the river, must 
constitute a prominent feature in Egyptian engineering. 
In Upper Egypt some extensive works of this character 
were carried out by the father of the present ruler. They 
comprised canals, banks, and roads, and some idea of the 
extent of the undertaking may be gathered from the fact 
that in one year the amount of the earthwork reached to 
nearly seventy million cubic yards, As may be expected ina 
country in which skilled labour is both scarce and expen- 
sive, the use of earthwork instead of masonry or brickwork 


will, in all cases to which it is applicable, be amanen It 
forms not only the cheapest, but, when of good quality 


and sufficiently plentiful to render the maximum dimen- 
sions of no consequence, the best description of material 
for that particular class of work. 

A glance at the physical contours of that portion of 
Egypt which lies between the mountains of Libya on the 
west and those of Arabia on the east, will demonstrate in 
what manner, and the reason why, it became affected by 
the inundations of the Nile. If two sections be made of 
this part of the country nearly at right angles with one 
another, it will be found that one, w ich may be termed 
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the longitudinal section, has a gradient or slope which is 
practically identical with that of the river itself during 
tlood time. The other, or cross section, has a gentle fall 
from the river banks towards the desert, so that when that 
wint is reached the total difference of level amounts to 
ewvended 13ft. and 14ft. The nature of the soil of Egypt 
renders these periodical inundations indispensable to its 
permanent fertility. A geological section shows an upper 
layer of ooze resting upon sand and gravel, which in their 
turn repose on a bed of clay. The substratum, moreover, 
is impregnated with various salts, to such a degree that if 
the land be not overflowed for a few years it becomes so 
salted as to be perfectly useless for purposes of cultivation, 
and remains so until it is thoroughly washed by another 
inundation. In addition to the duty already marked out 
for the future irrigation works of Egypt, they have other 
functions to fylfil. Among these are the construction of 
banks or walls for the retaining and storing of water, not 
only to prevent'the salting of the land, but also to raise 
the water so as to enable it to command land situated at a 
higher level. One of the oldest works of this kind was 
undertaken to preserve the city of Memphis. It was in 
the early part of the present century that the great work 
was commenced of forming throughout the whole of Upper 
and Middle Egypt a series of basins in which the floods 
might be successively and thoroughly utilised. In order 
to complete this project in an effectual and certain manner 
for the latter part of the country, it will be necessary to 
consti uct a canal of great magnitude, already proposed, and 
the line of which has been determined. 

It has been recently proposed by a well-known authority 
—M. Linant Bey—to restore the ancient lake Mueris, 
which Herodotus states was an artificial lake formed to 
store the waters of the inundation, and distribute them as 
required during a season of drought, or when the floods 
were insuflicient to irrigate the neighbouring country. It is 
not worth while investigating the cause of the destruction 
of this lake, but we may briefly notice the advantages 
which would accrue from its re-establishment. It appears 
that by the formation of the necessary tanks forty-two 
thousand acres of fertile land would be lost to cultivation; 
but, on the other hand, by converting this land into water, 
so to speak, it would be possible to irrigate or bring into 
cultivation during drought, or seasons of insufficient floods 
nearly seven hundred thousand acres, Against this increased 
cultivable area must be set the cost of reconstructing the 
necessary banks, sluices, channels, and other works. — This 
cost is very much enhanced by the fact that the level of 
the present bed of the ancient lake is nearly 27ft. higher 
than it originally was. M. Linant Bey estimates that 
nearly thirty million cubic yards of earthwork would be 
required to construct the works. Provided the result 
would recoup the outlay, there would be no difficulty either 
in finding the necessary capital or in carrying out the 
undertaking. 

Coming down to our own times, the public works con- 
structed recently in Egypt are of a character which speaks 
well for the future prosperity of the country, whether they 
he regarded as intended to promote the fertility of the soil, 
the increase of intercommunication, or the interests of com- 
merce. Until the Euphrates Valley Railway is made, 
Egypt will constitute, as it does now, the shortest route to 
our Indian possessions and to the East generally —a route 
very considerably facilitated by the opening of the Suez 
Canal. Twenty years ago there was no railway across the 
desert, either from Cairo to Suez or from Alexandria to 
Cairo. At present there is comparatively a good port at 
Suez on the Red Sea, while similar accommodation has 
heen provided at Alexandria, and recently very much 
extended and improved, Both these towns have also been 
furnished with waterworks, Under the present ruler the 
railway system has been greatly extended, especially in the 
Soudan district. Sugar and other manufactories have been 
established, and no efforts seem to be spared to promote the 
welfare of «a country which is renowned for its antiquity 
and former magnificence. A point worth adverting to in 
connection with our subject is whether it will be found 
advisable in future to resort to other means to irrigate the 
Jand than that of simply raising embankments of various 
heights. It is not improbable that when all the land 
situated at the lower and consequently more favourable 
level be brought into cultivation, the aid of machinery may 
be called in to raise the water to a height suflicient to com- 
mand the luid placed at a greater altitude. 
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[SECOND NoTICE. ] 

Ix our previous notice of the volume now before us, we 
reviewed so much of the contents as would have consti- 
tuted the principal portion of one of the former similar 
publications. The present issue, however, marks the com- 
mencement ef an entirely new régime with respect to the 
publications of the Institution, For the future, instead of 
two volumes per annum, four will be published. The gra- 
dual extension of the “ Minutes” is thus referred to in the 
last annual report:—“ A few years ago the proceedings 
were contained in one annual volume of 540 pages, after- 
wards expanded into two volumes together of 944 pages. 
Now it is proposed to issue one volume of about 350 pages 
as early in each quarter as circumstances will permit.” It 
is evident that in order to effect this change some new fea- 
ture, some fresh additions, must be introduced. These 
consist, in the first place, of a certain number of selected 
papers, which, although not read at the meetings, are con- 
sidered to possess sufficient interest and merit to entitle 
them to a place in the publications of the Institution. 
Occasionally, but rarely, communications have been pub- 
lished in previous volumes which had not been read at 
the meetings, but this departure from the ordinary rule 
was due nearly always to the abstruse character of the 
paper, which rendered it impossible for the auditor to 
follow it with any exact idea of its object or signification, 
Many communications, both professional and scientific, are 








not adapted for being read to an audience, but demand 
study and reflection to be even partially comprehended. 

The first of three selected papers gives a succinct account 
of “ Engineering in Sweden.” Between three and four 
thousand miles of mixed heayy’ and light railways are 
either opened for tratlic or in progress of construction in 
that country, which was somewhat slow to adopt steam 
locomotion in consequence no doubt of its being well 
provided with water communication. A curious point 
connected with the iron trade existing between Sweden 
an! England is the large exchange in that commodity 
which takes place between the two countries. The exports 
and imports are about equal, and at first sight it appears 
very strange that Sweden should export so large a quantity 
of iron to England, and import so much in return, instead 
of supplying her own wants. The explanation of this 
apparent anomaly is due to the fact that the iron ex- 
ported from Sweden is smelted with charcoal, and is too 
superior and too expensive a raw material for conversion 
into ordinary market bars and other sections. On the other 
hand, the English iron, which is smelted with coke and 
coal, is quite good enough for the purposes above men- 
tioned, but not of a sufliciently pure character for the 
manufacture of the higher qualities of wrought iron and 
steel. The reason why the Swedish raw material is smelted 
with charcoal is simply the want of coal, The comparative 
value of the two descriptions of iron, deduced trom the 
average during the last twenty years, is £7 per ton for the 
English and £12 10s, per ton for the Swedish. ‘The com- 
munication on “The Consolidation of Earthworks ” will be 
found very interesting, especially to railway engineers. It 
deals with most of the difticulties which arise during the 
construction of deep cuttings and high embankuients, points 
out the precautions to be observed in treacherous and 
yielding ground, and describes the remedies to be adopted 
in cases of slips and failure. The author brings forward 
numerous practical examples of railways, both in this 
country and abroad, in which cuttings and embankments 
which showed unquestionable signs of failure, were made 
secure by the adoption of proper measures. These include, 
brietly, drainage, longitudinal and transverse strutting, 
both overhead and underneath, retaining walls, piling, 
fascines, and planting. Judging from the heavy character 
of the works in some of the examples of cuttings, it would 
have been more economical to have in the first instance 
constructed a tunnel. 

Among the names in the “ Memoirs” will be found those 
of the late Joseph Cubitt, Sir William Fairbairn, Sir 
Charles Fox, Mr. John Grantham, Mr. T. Marr Johnson, 
and Sir John Rennie. A perusal of the brief biographies 
of our professional brethren, of whom it may be truly said, 
“ Their works live after them,” brings us to the third and 
concluding section of our volume, comprising, “ Abstracts 
of Papers in Foreign Transactions and Periodicals.” As 
this is essentially a new feature, and a valuable one also, in 
the publications of the Institution, we have a few words to 
say about it. The object is to afford to the members of 
the Institution, in a clear and condensed form, a descrip- 
tion of the most important engineering works carried on 
abroad, together with brief notices of all scientific experi- 
ments and researches which are likely to be read with 
interest by the profession generally. Articles descriptive 
of engineering works in progress or completed, of mining 
operations, of railways, sanitary works, telegraphs, and 
treatises of a theoretical character, are treated of in this 
new section. The more prominent portions of their con- 
tents, together with what is so important — namely, their 
practical results and bearings—have been abstracted with 
as much brevity as is consistent with clearness, so that each 
separate communication is at once readily comprehensible, 
affords definite information on the subject of which it 
treats, and is, so far as an abstract can be, a complete 
epitome of the original article. The advantage of a com- 
pilation which will place the members of the profession 
en rapport with what is doing in the whole of the engi- 
neering world, is obvious, especially to those who are carry- 
ing out works in distant and remote regions, and are unable 
to avail themselves of the benetit of our scientific journals. 
It is true that nearly all engineering works of importance 
either at home or abroad are descriled and, when necessary, 
fully illustrated in our own columns; but we are not 
of the opinion of those who imagine that our previous pub- 
lication will detract from the value or utility of the 
“ Abstracts.” Recapitulation in a modified form and under 
certain conditions is by no means vain repetition, and 
besides, no single scientific jouurnal can cover the whole 
range of engineering science completely. We are cer- 
tain that the 120 pages or so which are devoted to the 
present, and will be to the future sections, will 
constitute a most important and generally appreciated 
addition to the minutes of proceedings. We con- 
gratulate the Institution on the issue of so substantial 
a volume, so replete with instructive contents. Should 
its successors be up to the same standard, of which we 
have little doubt, the members, at the end of the fourth 
volume, will possess a record of the engineering of the year 
throughout the world which it would be impossible to find 
in any publication of a similar character. The volume is 
edited by Mr. Forrést, the able secretary of the Institution, 
whose ability and energy do not seem to have been the 
least impaired by the additional responsibility and labour 
which he has undertaken. 








PRIVATE BILLS IN PARLIAMENT. 


Very little business has been done during the past week. The 
hotly-contested battle between the promoters of the Crosshill 
Burgh Extension and the Glasgow Municipal Extension Bills has 
at length been concluded in favour of the former. The Glasgow 
Bill has been rejected. The Prudential Assurance and the 
Inverness Water and Gas Bills have passed committee, as has 
also the South Devon Railway Bill, which was unopposed. 

Before the referees a locus standi, subject to slight conditions, 
has been allowed in respect of the petitions of Mr. Postlethwaite 
and the London and North-Western Railway against the White- 
haven, Cleator, and Egremont Railway Bill. The petition of the 
Borough of Wicklow against the Dublin, Wicklow, and Wexford 
Railway Bill has been disallowed. 


The Bridgwater Railway Bill has been withdrawn. Lord 
Redexdale has entered a protest to the following effect against 
the Sligo, Leitrim, and Northern Counties Railway Bill :— Because 
in this bill it is for the first time proposed to create preference 
capital for making a new railway by a new company. Because 
the capital is to be £200,000 in shares and £100,000 in borrowed 
money. Of the former a dividend of 5 per cent. is guaranteed by 
baronies and landowners on £72,800, and of the remaining 
£127,200, £50,000 is to be issued with a preference, leaving 
£77,200 ordinary share capital which will not be entitled to 
receive anything until the full dividends agreed on have been 
paid from the net income of the concern on £222,800, Because 
the estimate for the construction of the line being £243,000, 
the aforesaid sum will be insufficient to complete the same. 
Because the character of the undertaking being such as to render 
it necessary to start it by issuing part of its capital with a pre- 
ference, it must be taken as admitted that the company have 
little expectation of finding customers for ordinary share capital, 
and, consequently, that when the preference capital has been 
exhausted they will have to apply to Parliament for new powers 
to make the remainder of their share capital marketable. Because 
this can only be done by a grant of pre-preferential share capital 
or by extended borrowing powers, the dividends on which must 
take precedence over those which the bill professes to secure to 
the preference shares created under it. Because, under these 
circumstances, the capital which persons will have been induced 
to take believing it to have a preference secured to it will no 
longer hold that position, and Parliament, by allowing the issue 
of such shares in a first bill, will have deluded persons into sub- 
scribing to an investment under a deceptive name. Because, as 
this preference capital is to have priority over that which is to 
be guaranteed by the baronies and landowners, any capital 
created by pre-preference shares or additional borrowed money 
must also have precedence over that so guaranteed, or it will 
have no preference over anything, and the baronies and land- 
owners will thus become subject to a liability not contemplated 
by them when they agreed to the guarantee. Because Parlia- 
ment ought not to sanction any measure for the construction of 
a railway which does not appear to afford the means for com- 
pleting the same, and the provisions of this bill to secure sub- 
scription for the capital are inadequate. 

The following Bills have been read in the Lords :—For the 
second time, the Midland Railway, the Longwood Gas, the Mar!- 
borough Gas, and the Middlesbrough and Stockton Tramways 
Bills. For the third time, the East London Railway, the Sutton 
Bridge Dock, the Glasgow (City) Street Improvement, the 
Stapenhill Bridge, the Plymouth, Devonport, and Stonehouse 
Cemetery ; the Truro Water, the Millom Gas and Water, the 
Portishead District Water, the Pontefract Borough Extension, 
and the Bradford Water and Improvement Bills. 

In the Commons the following bills have been read a third 
time and passed: — The Liverpool Tramways and the West 
Lancashire Railway, the Blackburn Water, the Glasgow and 
Yoker-road, the Lymington Harbour and Docks, the Whitby, 
Redcar, and Middlesbrough Union Railway ; the London, 
Tilbury, and Southend Railway; the Sevenoaks, Maidstone, and 
Tunbridge Railway ; the Lymington Harbour and Docks, and 
the Ryde and Newport and Cowes and Newport Railways bills ; 
while the Cornwall Minerals Railway Bill and the Greenock 
Police Bill have been read a second time. 


DOVER HARBOUR. 

THE report of the select committee to whom the Dover Pier and * 
Harbour bill was referred, and who were instructed to report upon 
the advantages which the proposed harbour, if successfully con- 
structed, may afford to the defence of the country in the case of 
a European war, and for purposes of refuge and Channel commu- 
nication, has just been publish-d. It states that there is no room to 
doubt that, in the case of this country being obliged to engage in 
warlike operations, the proposed harbour would be of the greatest 
value and importance, both in a naval and military point of view. 
At the present moment it may be said that there is no place 
between Sheerness and Portsmouth at which vessels of her 
Majesty’s navy can obtain a supply of coal if required. The 
Downs are no doubt an admirable naval station, both in point of 
security and convenience of position, but coaling there would have 
to be carried on from sea-going vessels or floating depéts which in 
time of war would be exposed to attack by the enemy, unless pro- 
tected by works which at present do not exist. If the proposed 
harbour is successfully constructed, ironclads of the largest class 
can be moored alongside the existing Admiralty pier, or the East- 
ern pier, if modified with that view; coals from any part of 
England or Wales may be brought by railway in trucks direct to 
the side of vessels, and shipped with facility, safety, and despatch. 
In a military point of view, the advantages of the proposed 
harbour in time of war are not less apparent. Hitherto no proper 
facilities have been provided either at Woolwich, Chatham, or 
Sheerness for the embarkation of troops, while at Portsmouth the 
length of wharf in the dockyard is quite insufficient, and in time of 
war would probably be required by the Admiralty for naval pur- 
poses, On the other hand, Dover is in communication by two 
railways with the military stations of Canterbury, Maidstone, 
Sheerness, Chatham, Woolwich, London, Aldershot, Portsmouth, 
and Shorncliffe ; and, as the lines of rail come down to the pier, 
alongside of which the transports would be lying, a very short 
time would suffice for the embarkation ofa large force. To these con- 
siderations must be added the important fact that the proposed har- 
bour will be under protection of great military works, which it would 
be necessary to provide in any other position where a harbour for 
naval and military purposes could be constructed. With regard 
to its capabilities as a harbour of refuge, the committee, while of 
opinion that some advantage is likely to be derived by the com- 
mercial marine in this respect, yet do not wish to lay too much 
stress upon this advantage, and were that the only object in view, 
would not feel justified in recommending its construction. 

Lastly, with regard to the advantage of the proposed harbour, 
with regard to Channel communication, there is no doubt that the 
convenience of embarking and aisembarking in any weather in the 
smooth water of a sheltered harbour is of great public importance. 
That this is fully appreciated by the great companies which carry 
the postal and passenger traffic from the port of Dover to the 
Continent, is sufficiently evidenced by the proposals which have in 

vast years been made by them for the construction of a smaller 
arbour specially designed for that purpose. 

In conclusion, the committee desire to draw the attention of the 
House to the evidence which has been submitted tothem, and by 
which they have been much impressed, to the effect that a con- 
siderably inzreased extent of deep water space might be secured 
by a slight modification of the present designs, at an increased 
cost of moderate amount. It appears, however, to the committee 
that it would be beyond their functions to recommend such an 
increase of expenditure, and they therefore content themselves 
with bringing the evidence referred to specially to the notice of 
the House. 








A FURTHER trial of the engines of the Bessemer was made on 
Saturday. They are reported to have done well. The cabin was 
not worked. 

A Great Russian Bripes.--A great bridge 3600ft. in length 
is about to be thrown over the Volga. The work is to be 
commenced in August ; the contract has been let to the Schlessin 





Company. 
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SOCIETY OF ENGINEERS. 
May 3rd, 1875. 
Mr. JOHN Henry ADAms, President, in the chair. 


THE following paper ‘‘On the Use of Paint as an Engineering 
Material,” by Mr. Ernest Spon, was read :—After questions of form, 
strength, constructive material and similar matters have been duly 
settled in connection with any engineering work made of wood or 
metal, the engineer has to consider the best method of maintain- 
ing that work in good condition. Apart from working casualties, 
the material of which the particular work isconstructed is exposed 
to atmospheric and chemical influences which tend more or less to 
modify and corrode its surface, and an artificial surface is therefore 
formed by applying paint. Most of the paints used for ordinary 
work are composed of the colouring matter, then of a quantity of 
white lead, with which and a particular oil they are worked into a 
paste of the shade required, and are afterwards trimmed down 
with oil and turpentine when used. The white lead which thus 
forms the basis of most paints, and is by itself a colour, is the 
basic carbonate of lead, a heavy earthy powder, white when first 
made, but soon becoming of a grey tint when exposed tothe air, 
from the action of sulphuretted hydrogen. It is insoluble in water 
and effervesces with hydrochloric acid, dissolving when heated, as 
chloride of lead, which crystallises in needles on cooling. Dilute 
nitric acid easily dissolves white lead, with effervescence caused by 
the escape of carbonic acid gas. When heated on a knife or slip 
of glass it becomes yellow. It is not very generally known that 
white lead and oil combine with such energy that if linseed oil is 
poured upon a very large quantity of white lead, and the mass 
allowed to stand for a few hours, tae temperature becomes so high 
that the oil is carbonised and colours the whole a black. We 
should carefully avoid mixing with white lead substances which 
may impair its brightness or depreciate its other qualities, and 
it should be kept in closed vessels, otherwise it will 
acquire a brown shade. For good paint it should be pure and 
without foreign mixture ; however, both manufacturers oa painters 
add to it variable proportions of chalk, sulphate of lead, and the 
like, and it is often mixed with that sulphate of baryta which is 
called baryta white, and which is prepared from the native sulphate 
or from carbonate of baryta artificially treated with sulphuric acid. 
Baryta white isan adulteration which ceases to be objectionable 
when the manufacturer makes the composition known, as it is of a 
handsome white colour, entirely innocuous, fast and resisting most 
reagents ; its great defect being that it possesses but little body or 
covering power. The manufacturers sell various qualities of white 
lead, sometimes in powder or in lumps, as genuine dry white lead, 
or flake white, but the greater portion in a paste, holding from 7 to 
9 per cent of oil. Krems, Nottingham and Newcastle whites are 
pure lead differing only in the way in which they are made, Venice 
white is a mixture of equal parts of white lead and sulphate of 
baryta. Hamburg, Holland, and other whites contain from 3 to 60 
per cent. of sulphate of baryta, and inferior qualities large pro- 

vortions of chalk. White lead paint is solid and durable, but two 

diagreeable vapours given off by the lead exercise a dangerous effect 
upon the health of the workmen who are engaged either upon its 
manufacture or its use. 

Many substitutes have been tried to obviate the employment 
of white lead; zinc white in particular has received considerable 
attention, it has not such a bad effect upon the health, having no 
smell of itself, and does not impart any to the liquids with which it 
may be mixed, so that any place freshly painted with it may be at 
once inhabited without fear of its injuring the occupants. Zinc 
white is the oxide of zinc ; it is insoluble in water, but dissolves in 
— acid, usually effervescing slightly from the escape 
of carbonic acid, which oxide of zinc absorbs from the air. 
When heated, oxide of zinc becomes yellow, but resumes its white 
colouroncooling. Itisas brilliant, white and fine as white lead, and 
becomes on drying so hard that it will take a bright polish, it does 
not alter under the destructive action of sulphurous vapours, or of 

as with equal weights; it covers a larger surface than carbonate of 
ead, but it is very dry under the brush, and therefore requires 
more labour in applying it, which to a great extent explains the 
disinclination to use it, spite of all the efforts made in its favour. 
It also takes longer in drying, and when adulterated is very liable 
to change colour. 

Red lead, so largely used by engineers, is an oxide of lead, 
usually in the form of a bright red powder, which is not affected 
by water, but evolves the smell of chlorine when boiled with 
hydrochloric acid, and is slowly converted into chloride of lead. 
Dilute nitric acid only pate dissolves it, leaving a brown powder. 
On account of its durability, it is frequently used as the priming 
coat, often the only coat given, on ironwork. Care should be 
taken that no salt is present, otherwise a chemical action com- 
mences, blisters are formed, and the lead is reduced to the metallic 
condition. It has been proposed to substitute for red lead a red 
obtained from a sulphide of antimony, termed antimony vermillion, 
which is sold in a state of very fine powder, without taste or smell, 
and which is insoluble in water, alcohol, or essential oils. It is 
but little acted on by acids, and foreign engineers state that when 
ground in oil it acquires great intensity or brightness of colour, that 
it has a good body, is unalterable by air or light, and may be freely 
mixed with white lead. Black paints made from the residual pro- 
ducts obtained in distilling coal and shale oils are largely employed 
for rough work. They combine readily with drying oils, and give 
an intense and handsome black, which is at the same time very 
economical. Native oxide of iron has of late years supplied us 
with a paint which pyssesses many of the good qualities of red 
lead without its inconveniences. Oxide of iron paints are most 
effective and durable paints to use on iron, as they have no ten- 
dency to change or affect the surface of the metal. An analysis 
of one of these paints gave—peroxide of iron, 68°95; aluminous 
earth (clay), 1°48; burnt clay, 29°57 ; total, 100°00. The purple- 
brown oxide is a hydrated peroxide of iron, Grant’s black is rsade 
of shale containing iron, and the well-known Torbay paint is a 
protoxide of iron. Under equal volumes iron paints cover more 
than those from lead ; mixed with one-third of white lead it forms 
an excellent mastic, similar to that made from red lead, and which 
becomes very hard after drying for some time. As the iron oxide 
paint resists a strong heat it is advantageously employed for paint- 
ing parts of machines and boilers. The so-called anti-corrosive 
paint is made of equal parts by weight of whiting and white lead, 
with half the quantity of very fine sand or road dust, with colours 
at pleasure. The mixture being made with water can be used as a 
water-colour, but it is usually applied as an oil paint. The prepara- 
tion of oil recommended for this purpose is twelve parts by weight 
of linseed oil raw, one part of boiled linseed oil, and three parts of 
sulphate of lime, the whole well mixed. One gallon of oil thus 
a is used to7 Ib, of the paint. Paints containing silica 

ave been used for both wood and metal ; they give a hard surface 
which is very durable ; it is stated that when mixed with proper 
oils ys | will resist the action of salt water or acids better than 
iron or lead paints, that they cover well, and that in the case of 
wood they form.a considerable protection against fire. In addition 
to the pigments mentioned, which are in themselves colours, various 
tints are produced by additions of—ochres, earths naturally 
coloured by iron; chromes or yellows, consisting of oxide of 
lead and chromic acid; blues, such as Prussian blue, from 
animal refuse burnt with potash and iron; smalts, from oxide of 
cobalt ; ultramarine blue, from carbonate of soda, silica, alum, and 
sulphur; or greens, from oxides, carbonates, and arsenates of 


copper. 
_The oils 9 in engineering painting are linseed oil, nut 
4 and poppy oil, which in common with afew other vegetable 


oils and some resinous matters ,possess the property of drying, after 
being placed upon the surface of a pan arg for ha p—/ weed 
compound, Of these oils, linseed is by far the most important, 
and its characteristics deserve careful study, as it alone has - 
eminently the valuable qualities of great strength and flexibility. 
It is by far the strongest oil, and the one that dries best and 








firmest. It has also great body, resists the inclemencies of the 
weather well, and is least affected by the atmosphere. Good 
linseed oil is of a pale transparent amber colour, very limpid, with 
little smell, and comparatively sweet to the taste ; it is specifically 
lighter than impure oil, and dries quickly and firmly. This oil 
is more viscous or glutinous than other oils, and can be easily 
recognised by its peculiar odour and taste. Linseed oil improves 
greatly in quality by age, and ought to be kept at least six months 
after it has been expressed before being used. A strong drying 
quality can be given to the oil by boiling it either with or without 
the addition of other substances. The substances thus added are 
very various, the principal being litharge, acetate or sugar of lead, 
red lead, and oxide of manganese, the last named when the body 
of the paint is to be zinc white. The most simple method of pre- 
paring drying oil is by boiling it for a considerable time without 
any addition, and drying oil can be prepared for common work by 
mixing 14lb. of red lead with one gallon of linseed oil, boiling 
them together, and afterwards letting the oil stand for a few days 
for the lead to sink to the bottom. A considerable drying quality 
may be given to linseed oil and the colour much improved, without 
its being boiled, by mixing about 1 lb. of white lead to the gallon 
of oil, and letting it stand a week or two until the Tead and 
feculent parts of the oil have sunk to the bottom of the vessel in 
which the oil is placed. This is likewise a cheap way of purifying 
oil, as the lead can always be used for common purposes, Other 
things being equal, the most essential quality to be required in 
oils is their drying well, which, although it may be assisted by 
additions, is yet to be desired in the oil itself, as the effect of some 
pigments is sometimes such as to counteract the strongest driers 
and occasion great trouble and delay from the work remaining wet 
a coasiderable length of time. Nut oil is more uncertain in its 
qualities than either linseed or poppy oil, and is frequently a long 
time drying. When of good quality it is very limpid, of an agree- 
able taste, sweet smelling, and free from rancidity or sediment. 
Poppy oil is extracted by pressure from the seeds of the plant, and 
should be white or very slight yellow in colour, sweet, and without 
smell. Both nut and poppy oils are far inferior in strength, 
tenacity, and drying qualities to linseed, but have the reputation 
of keeping colour better, and are on this account sometimes 


employed in interior work, for thinning paints used for ornamental | 


purposes, and which require to be very white or carefully 
executed. Driers for hastening the drying of colours are much 
used, in addition to the drying oils. Those most approved are 
sugar of lead and litharge. These when ground, and mixed in 
small quantities with paints, very much assist them in drying ; 
indeed, some colours will not dry without them. Red lead is also 
an excellent drier, and in cases where its colour is not objection- 
able is much employed. Sugar of lead’is, however, the best drier, 
though somewhat more expensive than the others. In the last or 
finishing coats of light colours driers are generally avoided, as they 
have a slight tendency to injure the colour. The spirits of turpen- 
tine for thinning the colours should be of good oulite, which may 
be ascertained by weighing equal quantities and comparing the 
weights, the lightest being the best. The goodness of spirits of 
turpentine may likewise be ascertained by noticing the degree of 
inflammability it possesses; the most inflammable is to be pre- 
ferred. Those who are much in the habit of using turps, as they 
are familiarly called, will tell by the smell their good or 
bad qualities, for good turpentine has a pungent smell, the 
bad a very disagreeable one, and not so powerful. Painting 
when properly executed will not present a shining, smooth, 
and glossy appearance, as if it formed a film or skin, but will show 
a fine me regular grain, as if the surface were natural, or had re- 
ceived a mere stain without destroying the texture. For woodwork, 
before the paint is applied, the surface must be free from moisture 
of any kind and seasoned. Dampness, moisture, or unseasoned 
substances in woods, stopped in or covered over with paint, will in 
all probability tend to their destruction. The surface is then freed 
from anything which may prevent the paint from becoming identi- 
fied with the material. Thus in painting pine-woods of any kind, 
the resin contained in the knots which appear on the surface must 
be neutralised, ora blemish will show over every knot ; this is 
done by killing the knots with two or more coats of red lea 
ground with water and mixed with size; a preparation known 
as patent knotting is also very much used, it is composed 
of shellac, naphtha, and some other drying agent. The heads 
of nails having been carefully punched in, all nail holes, cracks, 
or other defects are stopped and filled up with putty or wood. The 
surface of the wood isthen rubbed smooth with sandpaper or pumice- 
stone. The number of coats usually given to new woodwork is four. 
The first, or priming coat, need have very little, if any, of the final 
colouring matter init. After priming, all nail holes or other 
superficial defects are carefully stopped up before the next coat is 
applied. The eoats are laid on as the previous coats become dry, 
which is generally in about forty-eight hours. The paint requires re 
newing after every two or three years, when but two coats are 
usually required. For fine work such coat is rubbed with pumice 
or sandpaper and well dusted before the next is added. 

In repainting old work, all dirt is carefully removed with the 
stopping knife and duster, those places that are rough are rubbed 
with pumicestone, and greasy marks cleared off with turpentine. 
New patches and decayed parts are then brought forward with a 
coat of priming, all defects stopped and made good with putty, and 
the first coat or second colour proceeded with in turpentine. The 
quality of the next coat will entirely depend upon the manner in 
which it is to be finished. If it is to be painted twice in oil and 
flatted, the next coat or third colour should be mixed up chiefly in 
oil, and tinted like the finishing colour, to form «a ground for the 
flatting. The greater the shine of the ground, the more dead will 
the finishing coat or flatting be; likewise the more dead the 
ground, the better will the finishing coat shine; therefore it is a 
general rule that for finishing in oil the undercoat should be 
turpentine, and for finishing flat the undercoat, or ground colour, 
should be oil, but it is to be observed that all turpentine under- 
coats have a little oil with them, and all oil undercoats, except the 
priming or first coat on new work, have a little turpentine with 
them. When ironwork has to be painted the engineer has a very 
different task to perform. Cast and wrought iron behave very 
differently under atmospheric influences, and therefore require 
somewhat different treatment. The decay of iron becomes very 
marked in certain situations, and weakens the metal in direct pro- 
portion to the depth to which it has penetrated; and although 
where the metal is in quantity this is not very appreciable, it really 
becomes so when the me | is under jin. in thickness. The 
natural surface of cast iron is very much harder than the interior, 
occasioned no doubt by its becoming chilled, or by its containing a 
large quantity of silica, and affords an excellent protection, but 
should this surface be at all broken, rust immediately attacks the 
metal, and soon destroys it. Itis very desirable that the casting 
be protected as soon after it leaves the mould as possib'e, and a 
priming coat of oil or paint should be applied for this purpose, the 
other coats thought requisite can be given at leisure. 

The following is the process to which all cast iron water pipes 
should be submitted. It was introduced by Dr. Smith, and is 
equally 7 to any other kind of casting that can be mani- 
pulated :—Each casting is thoroughly dressed, and made clean and 
oe from the earth or sand which clings tothe iron in the moulds, 
hard brushes being used in finishing the process to remove the loose 
dust. Every casting must be likewise free from rust when the 

int is applied. If the casting cannot be dipped presently after 
Ghee cleansed, the surface must be oiled with linseed oil to pre- 
serve it until it is ready to be dipped ; no casting is on any account 
to be dipped after rust has set in. The coal tar pitch used as a 
paint in this process is made from coal tar distilled until the a 
is entirely removed and the material deodorised. In England it is 
distilled until the pitch is about the consistence of wax. The mix- 
ture of 5 or 6 per cent. of linseed oil is recommended by Dr. Smith. 
Pitch which becomes hard and brittle when cold will not answer 
for this use. Pitch of the proper quality having been obtained, it 


must be carefully heated in a suitable vessel to a temperature of 
300 deg. Fah., and must be maintained at not less than this tem- 
perature during the time of dipping. The material will thicken 
and deteriorate after a number of pieces have been dipped ; fiesh 
pitch must, therefore, be ieoqueitiy added, and occasionally the 
vessel must be entirely emptied of its old contents and refilled with 
fresh pitch. The refuse will be hard and brittle like common pitch, 
and consequently worthless for the purpose. Every casting must 
attain a temperature of 300 deg. Fah. before being removed from 
the vessel of hot pitch. It may then be slowly removed, and laid 
upon skids to drip. In the case of water pipes, all those of 20in. 
diameter and upwards will have to remain at least thirty minutes in 
the hot fluid to attain this temperature. The coating when cold 
should be tough and tenacious, and not brittle, nor have the 
slightest tendency to scale off. 

In considering the painting of wrought iron it must be noticed 
that when iron is oxidised by heating in contact with the atmo- 
sphere two or three distinct layers of scale form on the surface, and, 
unlike the skin upon cast iron, can be readily detached, as by 
bending or by hammering the metal. The outer layer of this scale 
is more highly oxidised than the inner, and is slightly redder in 
tinge from the presence of a variable excess of ferric oxide over 
that contained in the inner layer. The oxide occurring in the outer 
scale is fusible only at ahigh temperature, is strongly magnetic, and 
slightly metallic in lustre ; while the inner layers are more porous, 
dull, and non-metallic in lustre, less brittle, and also less power 
fully magnetic. It will be seen that the iron has a tendency to 
rust from the moment it leaves the hammer or rolls, and that the 
scale above described must come away. One of the plans to pre 
serve the iron has been to coat it with paint when still hot at the 
mill ; andalthough this answers for awhile, it isa very troublesome 
method which ironmasters cannot be persuaded to adopt, and the 
subsequent cutting processes to which it is submitted leave many 
parts of the iron bare. Besides, a good deal of the scale remains, 
and until this has fallen off, or has been removed, any painting 
over it will be of little value. The only effectual way of preparing 
wrought iron is to effect a thorough and chemical cleansing of the 
surface of the metal upon which the paint is to be applied, that is, 
it must be immersed for three or four hours in water containing 
from 1 to 2 per cent. of sulphuric acid. The metal is afterwards 
rinsed in cold water, and if hecessary scoured with sand, put again 
into the acid bath or pickle, and then well rinsed. If it is desired 
to keep iron, already cleansed, for a short time before painting, it 
is necessary to preserve it in a liquor rendered alkaline by caustic 
lime, potash, soda, or their carbonates. Treatment with caustic 
lime-water is, however, the cheapest and most easy method, and 
iron which has remained in it for some hours will not rust by 
a slight exposure toa damp atmosphere. Although desirable, this 
method of cleansing the surface 1s impracticable in the majority 
of cases, and recourse must be had to scrapers and hard brushes to 
remove the scale of rust. Having obtained a clean surface, the 
question arises what paint should be used upon iron’ Bituminous 
mints, as well as those containing variable quantities of lead, were 
ie considered as solely available, but their failure was made 
painfully apparent when the structures to which they were applied 
happened to be of magnitude, subjected to great inclemency of 
weather or to constant vibration. Recourse has, therefore, been 
had to iron oxide itself, and with very satisfactory results. Iron 
oxide paints are made of two qualities. The first quality is the 
best adapted for ironwork, and is made by purifying the oxides 
and placing them in retorts, when the various colours are mixed 
with them. They are altogether submitted to seven distinct pro- 
cesses in the course of manufacture. To insure large surfacing 
qualities, or the power of covering a large area with a small 
quantity of paint, the ingredients should be reduced to an impal 
pable powder before they are mixed with the oil, and, after 
mixture in first quality paint, they are ground for seven or eight 
hours. The second quality have their colours chemically combined 
by mixture, and are not so carefully prepared, although they are 
excellent for common work. A pound of iron oxide paint, when 
mixed ready for use in the proportions of two-thirds oxide to one 
third linseed oil, with careful work, should cover twenty-one 
square yards of sheet iron, which is more than is obtained with 
lead compounds. Oxide of iron paint endures a very great heat 
without material alteration, and keeps both its colour and preser- 
vative qualities well. The author is of opinion that, when used 
under proper supervision, no better protection can be found for 
iron structures than oxide of iron paints. There is this difference 
to be noticed between the painting of iron and wood, that with the 
former, when a painter comes to spots of rust that cannot be 
removed, he should endeavour to incorpoiate them with the paint 
rather than paint over them. The re-painting of iron involves 
carefully washing down and removing all dust, dirt, and so on 
from the entire surface, every particle of rust being scraped and 
chipped off, the work receiving from two to four coats in oil, 
properly applied. The author would observe, in conclusion, that 
the real value of any paint depends upon the quality of the 
linseed oil, the quality and character of the pigment, and the care 
bestowed on the grinding and mixing, and as all this is entirely a 
matter of expense, cheap paints are not to be relied upon. He is 
convinced that the superiority of most esteemed paints is due to 
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the above causes rather than to any unknown process or material 
employed in the manufacture, and their comparatively high price 
corroborates this opinion, 


THe Late Mr. THomMas WepstTer, Q.C.—We regret to have to 
record the death, on Thursday evening last week, of Mr. Thomas 
Webster, Q.C. He was the eldest son of the Rev. Thomas 
Webster, vicar of Oakington, in the county of Cambridge. He was 
born on the 16th of October, 1810, and was educated at the Charter- 
Thence he proceeded to Trinity College, Cambridge, and 
graduated as 14th Wrangler. He was for several years secretary 
to the Institution of Civil Engineers. He was called to the Bar 
at Lincoln’s-inn in the year 1841, and joined the Northern Circuit. 
His scientific knowledge brought him into notice in connection with 
patent cases, in which he soon acquired a very large practice. In 
1851, during the preparations for the Great Exhibition, Mr. 
Webster assisted in procuring the provisional protection to inven- 
tions exhibited, which led the way to the Patent Law Amendment 
Act of 1852. In 1865 Mr. Webster was appointed one of her 
Majesty’s Counsel. He was elected a Fellow of the Royal Society 
in 1847. 

TRACTION ENGINES ON RoADs.—The Larne traction engine nui- 
sance case has occupied a great deal of time in its hearing, and a 
very considerable amount of our space. We do not say that either 
the time or the space was wasted ; but we feel sure that even our 
good friends in the neighbourhood of Larne must be gratified that 
the case has at last been concluded. The magistrates gave their 
decision yesterday. It was adverse to the plaintiffs, as the court 
held that a traction engine traversing the public road did not con 
stitute a nuisance. Railways frequently ran close to public roads ; 
and their engines might practically be regarded as forming « 
nuisance wey with traction engines, supposing these were 
nuisances ; but railways run under Acts of Parliament, and could 
not be prosecuted as nuisances, The magistrates held that traction 
engines also had the sanction of Parliament, and did not think 
that in this particular instance a nuisance had been proved. In 
particular, it was remarked that though the engine was regularly 
driven through the townof Larne, none of its inhabitants had 
come forward to complain of it. The charge was, therefore, dis- 
missed ; and we think there is substantial justice in the decision, 
It is no doubt, very annoying to owners of horses to have them 
frightened on the public road ; but the evidence on this point was 
not particularly strong, and without a very strong case indeed, the 
court would not have been justified in giving a judgment which 
would have had the effect of prohibiting the use of traction 
engines altogether.— Northern Whig, Belfast. 


house. 











a 





408 


THE ENGINEER. 


JUNE 11, 1875. 








THE MANCHESTER EXHIBITION. 
(From our special Correspondent.) 

Messrs. G. L. Scorr anp Co. (Limited) have a good selection 
of wheel moulding machinery, comprising several improvements. 
The “Standard” machine, the invention of Mr. W. E. Hayes, 
has the trammel in one piece instead of two, the radius of the 
mould is adjusted by a screw passing over the centre of the 
machine, and the dividing wheel is placed below the trammel. 
The weight of the machine being considerably reduced, the centre 
of gravity being brought lower down and increased bearing sur- 
face being provided, the result is a much more stable and com- 
pact tool than those previously manufactured by this firm. The 
“Box” machine, also the invention of Mr. W. E. Hayes, is 
designed for moulding wheels, &c., in boxes. In this machine 
the dividing wheel is larger than the wheel to be moulded, thus 
insuring the greatest accuracy in the pitch of the teeth. The 
moulding box is stationary and forms the foundation of the 
machine, which revolves in it and can be readily transferred to 
another box. There can be no doubt that this machine will pro- 
duce most accurate work, the objections to its use being that the 
size of the wheel produced is limited by the size of the box. 

Messrs. Scott and Co. are also the exhibitors of one of Browett’s 
power hammers. The usual standard is dispensed with, the 
hammer block forming the sole base, and carrying the mechanism 
for imparting the vertical reciprocating motion to a crosshead 
within the block ; the ends of the crosshead project through 





varieties of hammers contained in this case. It would form an 
interesting study to trace out the gradual development of form 
in so simple an article as a hammer, and the variety and even 
elegance of outline now given to these tools is somewhat remark- 
able, but no doubt experience has proved that each form is the 
best for the particular purpose for which it is used. 

Two of Tweddell’s hydraulic riveting machines are exhibited 
by Messrs. Rees and Gledhill. The portable one is shown slung 
in a frame with a screw movement to enable the instrument to 
be held in any desired position. The stationary riveter is a good 
strong machine. One of Sholl’s pneumatic power hammers is 
shown by the same firm. 

One of the most complete stands in the exhibition is that of 
Messrs. Henry Pooley and Son, who exhibit fourteen varieties of 
their well-known weighing machines, all of which are worthy of 
notice from the accuracy of the registering apparatus and the 
strength and finish of the whole machine. The road weigh- 
bridge comprises a platform measuring 12tt. by 7ft., fitted within 
cast iron walls, which reduce the expense of fixing and preserve 
the working parts in their true relative positions. The steel 
knife edges are exceedingly long, and the fulcra are suspended in 
links and protected from any water that may find its way into 
the pit. The steelyard is so arranged that all loose weights are 
dispensed with, any weight of any load up to 12 tons can be 
ascertained with great ease and accuracy. A small weight placed 
upon a prolongation of the steelyard, and moved by means of a 
key, provides for the adjustment of the weighbridge. A smaller 
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is lifted over this table by means of the fork E, and thus trans- 
ferred to the squeezing rollers F, F, with the least possible delay. 
These rollers are weighted by means of strong spring levers, on 
which weights ride with jockey wheels, thus affording an easy 
and equal pressure when unevenly fed. From the rollers the 
wool is carried by an endless band G of webbing over an opening 
fan H, revolving at the rate of 250 revolutions per minute. The 
liquor squeezed out of the wool by the rollers falls into a tank 
I, with a perforated bottom, from which it is pumped back 
into the scouring tank by means of a peculiar pump, into which 
it is hardly possible for the wool to get, but if it did so, the 
clacks are specially designed to allow it to pass, and are very easy 
of access for cleaning, as there are no bolted clack doors to be 
removed to get at them. The liquor is heated by steam, and 
the whole machine is well designed and finished, and all the parts 
readily accessible. 

Class VIII., for apparatus for the manufacture of gas and 
sanitary appliances, is almost entirely monopolised by Messrs. 
G. Waller and Co., who have a very miscellaneous collection, the 
most important, some small engines and gas exhausters, One 
combined oscillating cylinder engine and 1000ft. per hour ex- 
hauster is very compact, and suitable for small works. All these 
machines are exceedingly well finished, and the miscellaneous 
exhibits of the firm comprise many useful articles. In the same 
section there is a model of a sewage gas works, invented by Mr. 
H. Bray, and in full operation. The liquid sewage is put in at 
ene end of the apparatus and a light is exhibited on the stand, 
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slots in the sides of the block, and are connected by rods to two 
tubes closed at each end and containing loosely fitted pistons, to 
which are secured the ends of the crosshead carrying the tup, 
and which pass through slots in the tubes, Above and below 
the pistons there are chambers filled with air under pressure ; 





BROWETT’S HAMMER, 


during the up stroke the tup is lifted by means of the expansion 
of the aif in the lower chambers to a greater height than is due 
to the throw of the crank, and while thus ascending it receives 
the elastic impact of the upper chambers now on their down 
stroke, causing the blow of the hammer to be rapid and dead. 
The hammer is very compact, and free from much vibration. The 
tup weighs 20 Ib., and the hammer is run at 250 blows per minute. 

Mr. J. Nelson has a very neat little instrument for cutting off 
and polishing the ends of bolts, &c., which we illustrated in our 
number of Oct. 9, 1874. It cuts all bolt ends to precisely the 
same length and radius, giving them a very neat appearance, and 
the work is done easily and expeditiously by hand. Mr. Nelson 
has also a handy little drilling machine weighing only 30 lb., 
which will drill a hole 14in. diameter and 6in. deep, and the 
handle can be fixed in any convenient position. 

A case of turning tools and hammers for engineers, smiths, &c., 
and quarry and mason’s tools, exhibited by Mr. Benjamin 
Nicholson, shows the enormous advances that have seen made, 
from the smooth stone of the primitive savage alluded to by 
Dr, Andersoy in his opening address, and the origin of the many 
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PETRIE'S WOOL WASIIING MACHINE, 


machine on the same principle will only receive one pair of cart 
wheels, and weighs up to four tons, but as this machine leaves 
greater scope for ingenuity in weighing and tareing, it is not so 
reliable as one that receives the entire weight of the cart and 
horse. A most useful article for collieries, blast furnaces, foun- 
dries, &c., is a weighing machine, the platform of which forms a 
turntable for small trucks, the weight being shown by a revolving 
card, graduated up to 15 ewt. The tare of the tubs or trucks 
having been once ascertained, a sliding weight on the steelyard 
can be fixed in the proper position, when the indicator will only 
show the net weight. The vibration of the indicator is checked 
by means of a loose piston suspended in water, and the action of 
the machine is so rapid that it is stated that twelve tubs can be 
weighed per minute. A machine for weighing passengers’ lug- 
gage has the platform roughed so that it can be placed without 
inconvenience in a railway station. The principle novelty in this 
machine is the mode of throwing it in and out of gear, which is 
exceedingly neat, and the total absence of loose weights makes 
its indications extremely rapid. A furnace barrow weighing 
machine is made extremely strong to resist the rough usage to 
which such articles are subjected, while the jar of passing loads 
is taken off the knife edges by means of a spring platform. Now 
that Portland cement is being so extensively used on engineering 
works, both engineers and contractors require reliable machines 
for testing the quality of the cement, the variation in which is 
one great drawback to its use. Messrs. Pooley show a neat 
machine for this purpose. The steelyard is graduated up to 
1300 lb., and the sliding weight is worked by an endless cord 
running on pulleys, a clip to grasp the brick to be tested is sus- 
pended from the short arm of the steelyard, and a corresponding 
clip attached to a screw underneath the frame can be adjusted 
to suit the length of the brick to be tested. The clips are 
arranged to prevent any torsional strain from coming on to the 
sample. The remaining articles exhibited by Messrs Pooley and 
Son, comprising small weighing machines of various patterns, 
are too well known to require description. 

The Hydraulic Engineering Company appear to have made 
the adaptation to various purposes of Brotherhood’s three-cylinder 
engine their speciality. One machine exhibited at Manchester con- 
sists of athree-cylindersteam engine drivingathree-cylinder pump, 
and supplying a differential accumulator of a novel construction. 
In this accumulator the ram is stationary, and is of two diameters, 
viz., 7in. for the lower half of its length and 6in. for the upper half. 
The cylinder has two stuffing boxes, one at either end, andis loaded 
with cast rings to the desired extent. If the ram were of the 
same diameter throughout, the cylinder would not move, but the 
area of the top of the cylinder, under pressure, being greater 
than the area of the bottom, owing to the reduction in the 
diameter of the ram, the pressure causes the cylinder to ascend. 
This accumulator is very steady and does not require any great 
height. An hydraulic capstan worked by a three-cylinder engine 
is very compact, and all the working parts are well protected, a 
great advantage on board ship. The same firm also exhibited 
some good cranes and punching and riveting machinery. 

In an out-of-the-way corner, dignified by the name of “annexe,” 
I found a very compact and well finished machine made by Mr. 
John Petrie, jun., for scouring and washing wool. The raw 
wool is carried by a creeper or endless band under a revolving 
roller or dasher A, of a peculiar shape, by which it is submerged 
in a tank containing the hot liquor, furnished with a perforated 
bottom and a sludge chamber 6in. deep. In the tank are three 
inclined rakes B, B, B, capable of yielding, if necessary, to the 

e of the wool, and resuming their original positions. Four 
movable balanced rakes C C C C, cause the wool to pass from 
one end of the tank to the other, the last rake having a longer 
stroke than the previous ones, and delivering the wool on to a 
slightly inclined table D, furnished with fixed teeth, The woo! 








and stated to be the result of the process, but I could not obtain 
any satisfactory explanatiom respecting the mode of working or 
the results obtained, but I did notice that a large proportion of 
heavy oil was put into the retort, therefore the gas is not pro- 
ducea from sewage alone. 








IRON AND STEEL Tests IN’ AMERICA.—We have received the 
following from Mr. Thurston, of the Stevens Institute of Technology, 
who is actively promoting the success of the above tests. He will 
be glad to receive any information which our readers may be able 
to afford him. ‘‘ The United States Board to test Iron, Steel, &c., 
appointed by the President of the United States, in accordance 
with section 4 of the Act of Congress, making appropriation for 
sundry civil expenses of the Government, and approved March 3, 
1875, has assumed, as a part of its work, the investigation of the 
methods and effects of abrasion and wear of metals in engineering 
and mechanical operations, This committee is instructed to take 
up this subject, and to report such valuable data and statistics, and 
such information as it may acquire by experiment or from other 
observers, in such form that it may be readily collated and made 
useful to the Government, the public, and the engineering pro- 
fession. The committee would o pleased to receive from any 
reliable source such precise data and such information as enable the 
secretary to compile, in as concise and exact form as possible, a 
statement of the mode of deformation, the rapidity of abrasion, 
and the laws governing wear in any important typical or exceptional 
cases, The executive officers of all lines of railway may render 
valuable aid by furnishing statements of the wear of rails per ton 
of transportation, specifying with care the original weight, the 
make, and character of the rail, the total amount of transporta- 
tion, thelength of time occupied, and stating whether the rail 
finally broke or was removed. Specimens of rails remarkable either 
for endurance or for a lack of this quality, if sent to the committee 
will be of use in assisting ia the determination of the chemical and 
other properties which most affect the value of the material under 
the stated conditions of use. Similar statistics and information in 
regard to the wear of wheels, axles, and other parts of rolling stock 
and machinery will be equally valuable. Engineers having in any 
instance noted and accurately recorded such data, are requested to 
transmit to this committee copies of their memoranda. The wear of 
journals under heavy loads, or at high velocities, as well as under 
ordinary conditions, is an important branch of this subject. When 
possible it is desired that the dimensions of the journal, the maxi- 
mum, the minimum and the mean weight sustained, and the 
velocity of rubbing or number of revolutions per minute should be 
given, The nature of the lubricant is an essential element, and 
its composition should be stated, the method and frequency of 
application and the quantity used should be given. When known, 
or readily ascertained, the coefficient of friction should be given. 
It should also be noted whether heating occurs, and under what 
circumstances of pressure and velocity of rubbing surfaces, 
Peculiar instances of the behaviour or unusual expedients in the 
a pene of bearings, if described accurately and concisely, 
will accepted with thanks. The wear of tools, under the 
various conditions of workshop practice, is amother subject of 
investigation. Weighing the tools carefully before and after use, 
and weighing the amount of metal removed will, perhaps, be found 
the most accurate method of determining the rate of abrasion. 
The mea of surface finished, and the area of the surface cut by 
the tool should be accurately ascertained and stated. The descrip- 
tion of the tool, its shape, method of operation, the kind of metal 
used in the tool, the temper adopted, the character of the metal 
cut by it, the velocity of the tool, and where peculiarities of 
behaviour were noted, a careful statement of them should be 
given. This information willbe still more valuable if the tool 
itself and specimens of the chips one by it arefurnished. The 
power required to drive the tool can sometimes be readily deter- 
mined, and such information is of great value. The recent inves- 
tigations of M. Tresca—Memoir sur le e des Metaux, &e.— 
is an ae earl -_ rae oe re which 
may proper! e its of their investigation, this com, 
mittee will return suitable acknowledgment,” 
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THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of Patents, 





Grants and Dates of Provisional Protection for Six Months. 

1831. Improvements in Suurries for Looms, James Wilson, Kilmarnock, 
Ayrshire, N.t z ; 

1832. Improvements in Pyromerers, Robert James Wood, Glasgow, 
Lanarkshire, N.B 

1834. Improvements in the manufacture of CLorn known as “ Indian 
kutar,” and of other cloths of a similar nature, and in apparatus used in 
such manufacture, John Edward Simpson and. Christopher Cross, Man- 
chester. , 5 e 

1835. Improvements in Furnirune Castors, Etienne Lasnier, Dijon, Cote 
d'Or, France.—1s8th May, 1875. ; 

1837. Improvements in the process and oe for manufacturing 
MATERIAL ImrraTING Leaturr, Fanrics, and the like ; also wood, stone, 
or other surfaces, embossed or otherwise figured, Henry Loowenberg, 
Southampton-buildings, Chancery-lane, London. x 

1839, Improvements in the manufacture of CoLournING Matter suitable 
for Dyerne and Printine, John Brennand, Manchester. 

1841. Improvements in Bogie Exarnes, Robert Francis Fairlie, Victoria- 
street, Westininster. - : 

1843. Improvements in Raitway Crossings, Alfred Vincent Newton, 
Chancery-lane, Londen.— A communication from Siegerich Christopher 
Kreeft, Turin, Italy. 

1845. Improvements in the treatment of Sewacr, Mark French Anderson, 
Priory-row, Coventry, Warwickshire. , 

1849, Improvements in Woop Screws, and in machinery for manu- 
facturing the same, William Robert Lake, Southampton-buildings, 
London,—A communication from Thomas James Sloan, New York, 

1.8. 

1851. Improvements in Horst-noes, parts of which improvements render 
them applicable to other purposes, John Thomas Milson Hireock, 
Upwell, Cambridgeshire, and Robert Hempsted, Grantham, Lincoln- 
shire. —19th May, 1875. 

1855. Improvements in machinery for Hackiine Fiax, Jure, Hew, and 
similar fibrous materials, William Cunningham, Dundee, Fortarshire, 
N.B. 


1855. Improvements in Deoporisina Boop to enable it to be used for 
manuring and other purposes, John Smith, Cattle Market, London. 

1857. Improvements in apparatus and arrangements for ConTROLLING, 
Arrestine, Measurine, and Recorpina the Frow of Liquips and 
Fivips, and preventing the eseape and waste of the same, Alfred Tylor, 
Newgate-street, London. 

1860. Improvements in Borries, and in the Srorrers for the same, 
William Netherwood and Benjamin Shaw, Huddersfield, Yorkshire.— 
20th Mey, 1875. 

315. Improvements in the Actions of P1iaNororreEs, George Henry Brock- 
bank, Montgomery-road, Acton Green, Middlesex.-—27th January, 1875. 

1575. Improvements in Sewinc Macuines, and in attachments and 
appliances connected therewith, William Harrison, Manchester, and 
John Mabson, Shettield.—20th April, b, : 

1601. Improvements in Woop Moutpinc Maciines, Johann Franz 
Winkler and Albert August Zeidler, Berlin, Prussia.—30th April, 1875, 

1625, An improved method of and apparatus for Fivrerinc and 
DrEopORISING SEWAGE so as to prevent rivers being polluted thereby, 
Thomas Pape, Great Alfred-street, Nottingham.—srd May, 1875 : 

1710. Improved Comptnations of Giass and Ceramic SupsTaNnces appli- 
cable for architectaral and other ornamentation, and for a variety of 
useful purposes, Paul Raoulde Fauchenx D'Humy, Southampton-street, 
High Holborn, London.—sth May, 1875. 

WL A Puorocrarntc Apraratus with PortranLe CAMERA OnscuRA, 
Auguste Malfroy, Horsley-road, Rochester, Kent.--A communication 
from Jean Baptiste David, Saint Etienne, Loire, France.—lMith May, 
1875. 

18383, Improvements in machinery for Srenterine or Fixisiixa Woven 
Fanrics, William Mather Pollock, Lounsdale Bleach Works, Renfrew, 
N.B.—18th May, 1875. 

1886, Improvements in the construction of Bepstreaps and CHILDREN’S 
Corts, John Key, Birmingham. 

1838. Improvements in the mechanism for Hotpixe and Apiustixe the 
Feat Wicks of Lamps, William Frederick Lotz, Carter-lane, St. Paul’s- 
churchyard, London. i 

1840, An improved Smoxine Pires, Thomas Harman Keble, Margate, Kent 

1842, An improved Castine or Covertine for Cors of Corron, SILK, or otber 
Tureaps, to be used on sewing machines or for hand sewing, Isaac 
Pickard, Leeds, Yorkshire ¢ 

1844, Improvements in the treatment of AximaL Boop, also of fibrous 
materials, and in the manufacture of manures therefrom, George 
Frederick Snelling, Edith-terrace, Victoria-road, Upton-lane, Essex. 

1846. Improvements in Tune PLuas for marine boilers, William Allan, 
Sundetland, Durham. 2 

1847. Improvements in apparatus for the manufacture of Eantrnenware 
Pives, Henry Doulton, High-street, Lambeth, Surrey 

1848. Improvements in the method of IMpeLiina, Conpuctine, or 
Forcine Arr by the influence of a jet of air or steam, and in applying 
the same to various purposes, Alexander Melville Clark, Chancery- 
lane, London.—A communication from Henri Felix Louis Worms de 
Romilly, Paris. 

1850. An improved machine for Mitreinc, TENON-CUTTING, Mortisine, 
and Busy Puncuina, Walter Herbert Avis, Hastings, Sussex. 

1852. Keycess-coina Barre Warcnes, Richard Whittaker, Eton-grove, 
Dacre k, Blackheath, Kent.--10th May, 1875. 

1854. New and improved means of Prorectinc Sreamsiips, Henri 
Adrien Bonneville, Piccadilly, London.—A communication from Jean 
Christophe Unger, Liége, Belgium. ; 

1856. Improvements in Permanent Way, John Henry Johnson, Lincoln’s- 
inn-fields, London.—A communication from Moritz Hilf, Wiesbaden, 
Germany, 

1858, Improvements in Trucks for conveying cattle and horses, Arthur 
Henry Beavan, Leadenhall-street, London. — 20th Mey, 1875. 

1862. Improvements in and relating to the Oprarnment of Prosriiornus 
and Puospiipes, Joseph Townsend, Glasgow, Lanarkshire, N.B. 

1863, Improvements in apparatus employed in the Printina of Prore- 
onarns, John Louis Sabunjie, Manchester. 

1864. Improvements in the manufacture of Sutrnatres of Sopa and 
Porasn, and in Carcrninc Carponates of Sopa and Porasu, William 
Jones and John Walsh, Middlesbro’-on-Tees, Yorkshire, 

1866. A new machine or apparatus for Controniine and RecuLatine the 
Power of a Locomotive Esatne, Leonard Kleinen, Euston-road, 
London 

1867. Improvements in Rorary Exaiwwes and other similar retary 
apparatus, and in machinery or appliances employed in their manu- 
facture, John Henry Johnson, Lincoln’s-inn-fields, London.—A com- 
munication from Alfred Liimmerhirt, of Mithheim-on-the-Ruhr, Prussia. 

1868. Improvements in the TREATMENT of Woot cither in the raw or ina 
manufactured condition, Jacob Behrens, Bradford, Yorkshire.—A com- 
munication from Heinrich Caro, Mannheim, Germany, 

1869. Improvements in Strorrers for Borries, Jars, and other hollow 
articles, Nathan Thompson, Brooklyn, New York, U.S, 

1870. Improvements in Sevr-actina Vatves, Richard Hugh Hughes, 
Hatton-garden, London, 

1871. Improvements in Sewing Macuines, James Galloway Weir, Carlisle- 

treet, Soho-square, London, 

Improvements in Pnoromerers or PHoro-PHtocomerers for 
measuring the intensity of the lighting power of yas in accordance with 
the size of the flame, Victor Bablon, Paris. 

1873. Improvements in the ORNAMENTATION of Skirts and other ArticLes 
of Apraret, Edmund Lamprell, Cannon-street, London, 

1874. Improved apparatus for Inpicatina and ReotstTerinc the Fares 
received by tramway car and omnibus conductors and other persons, 
Henry Thomas Davis, St. Donatt's-road, New Cross, Surrey.~ 21st May, 
1875. 

1875. A new or improved Printinc Macnine, Denis Lane, Strand, 
London. 

1876, Improtements in Covers for Tea-rors and other articles, Louis 
Mariotti, Etruria, Staffordshire. 

1877. Improvements in the construction of Sea and River Watts and 
EMBaNKMENTS, Colin Mather, Salford, Lancashire, and Edwin Heywood, 
Manchester, 

1878. Improvements in the construction of Jacquarp Macuines, John 
Bailey, Fairfield, near Manchester. 

1880. Improvements in machinery for Dressinc Stone, William Young, 
Vulcan Foundry, Ayr, N.B. 

1881. Improvements in the means or apparatus employed in Mrettine, 
Rerinine, CONVERTING, and Puppiine Iron, William Middleton, Leeds, 
Yorkshire. 

1883. Improvements in the ApriicaTion and Consumption of Furr in 
Furnaces and Frrep.aces, and in apparatus therefor, William Simp- 
son, London. A communication from George Kemble Stevenson, 
Valparaiso, Chili. 

1884. Improvements in the Construction and Prorutston of Sips and 
Yacurs, Edward Henry Cradock Monckton, Fineshade, Northampton- 
shire. 

1885. Improvements in the preparation or manufacture of GunrowpER 
Cuaroes for BLastino, Hunter Henry Murdoch, Staple-inn, London.— 
A communication from Herman Miller, Clermont, Belgium. 

86. Improvements in Macninery, PLANT, UTENSILS, ARRANGEMENTS, 
and Bui_pines of Breweries and DistiLveries, and in the working of 
such machinery and plant, which improvements are also applicable in 
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whole or in part to oth-r purposes, Andrew Barclay Walker, Gateacre 

Grange, Liverpool. 

1887, hnprovements in the materials and construction of Casks and other 
Vesseis, Andrew Barclay Walker, Gateacre Grange, Liverpool. 

1888, Improved processes for the manufacture of AMMONIACAL SALts, 
and more particularly the Sutenate of «Ammonia, Alexander Melville 
Clark, Chancery-lane, London.—A communication from Th. Moerman- 
Laubfthr, Antwerp, Belgium. 

1889. Improvements in Piston Packines, Alexander Melville Clark, 
Chancery-lane, London.— A communication from Paul Giffard, Paris.— 
22nd May, 1875. 

1890. Improvements in machinery and tools for Cutrina or Dressina 
Srone, Marsie, Stare, Coat, and other minerals, Andrew Dunlop, 
wmf Lanarkshire, N.B., and William Ree, Stonehouse, Lanark- 
shire, NX. 

1801, Improvements in the means of and apparatus for the PurtFication 
of Gas, Corbet Woodall, Phenix Gasworks, Vauxhall, Surrey, and 
Thomas Wills, Brixton, Surrey. 

182. Improvements in FurNace Bars, Michael Holroyd Smith, Halifax, 
Yorkshire. 

1893. Improvements in machinery for Curtrye Woop, Thomas Newcomb 

and Thomas Henry Newcomb, Coburg-road, Old Kent-road, Surrey. 

1894, Improvements in apparatus for SKIMMING BEER or other fermented 
liquors, Ebenezer Savill, Stratford, Essex. 

1805. Improvements in the Purtrication of Gas, and in the preparation 
of materials to be used in the said purification, Frank Clarke Hills, 
Deptford, Kent. 

18. Improvements in ATTracuMeNntTs for Sewina Macuriyes, William 
Robert Lake, Southampton-buildings, London.—A communication from 
John Janres Thompson, New York, U.S. 

1807, ig spec in apparatus for Cootixa Arr and for applying the 
same for cooling and refrigerating, Jacob Geoghegan Willans, Saint 
Stephen's-crescent, Paddington, London. —- A communication from 
Thomas Joseph Willans, Shillong, Assam, India. 

1898. Improvements in the manufacture of Cast Metrat Branks for 
SHOVELS, Srapes, Scoors, and such like implements, and apparatus 
therefor, Charles Denton Abel, Southampten-buildings, Chancery-lane, 
London.—A communication from Edward Binns and Elmore Barnes, 
Pittsburg, Pennsylvania, U.S. 

180. Improvements in Freepine Borries, William Robert Lake, South- 

ampton-buildings, London.—A communication from Henry Moncho- 

vant, Paris. 

1900. Improvements in the manufacture of AntiriciaL Fuet, Falle Geary, 
Great Winchester-street-buildings, London. —24tk May, 1875. 

102. Improvements in BrReECH-LOADING SMALL-ARMS, William Middle- 
ditch Scott, Birmingham. 

1903. Improvements in apparatus for Surrortina Ratcnet DRiciine 
Braces and other Toots, Henry James Hogg King, Nailsworth, 
Gloucestershire. 

1004. Improvements in Pires and Pirr Bowns for SmoKine, Leopold 
Maas, Monkwell-street, London. A communication from F. Kast, 
Vienna, Austria. 

1905, A new or improved method of manufacturing Smootn and Bricnt 
Cast Irox, William Edward Gedge, Wellington-street, Strand, London. 
—A communication from Charles Louis Collignon, Liancourt, Oise, 
France, 

1906, Improvements in the construction of Rotary Exoines, Windsor 
Lewis Morgan, Stockton-on-Tees, Durham. 

108, Improvements in machinery for ELevatTine, Suoorina, Loapina, 
and UNtoapixa Sacks when filled with corn, produce, or other 
merchandise, als» applicable for other hoisting and loading purposes, 
Gilbert Sinkwell and Edwin Henry Tooley, Dunstable, Bedfordshire. 

190. Improvements in the manufacture of CuLtonine, Henry Deacon, 
Appleton House, Widnes, Lancashire. 

1910. Improvements in Rance Finpers or Arparatus for MeasurINnG 
Distances, John Henry Johnson, Lincoln’s-inn-fields, London.—A com- 
munication from General Hiram Berdan, Paris. 

1911. Improvements in machinery for Scourtnc Wueat, Rice, or other 
Gratin, James Higginbottom and Edward Hutchinson, Liverpool. 

7 Improvements in FurNAcE Bars, Thomas Samucl Dobson, Notting- 
hun, 

1/14. Improvements in Latues, chiefly designed for turning shafts or 
lars, Frederick Foster Burlock, Coventry, Warwickshire. — A com- 
munication from Aurin Wood, Worcester, Massachusetts, U.S.—25th 
May, 75. 

=. An improved ANNEALING Port, Charles Williams, Cardiff, Glamorgan- 
shire, 

1921. Improvements in the manufacture of Cornice Poe and other 
Rinos, Henry Charles Taylor, Birmingham. 

1925, Improvements in Hoistina Apraratus, Alfred Vincent Newton, 
Chancery-lane, London A communication from William Draper 
Andrews, Brookhaven, New York, U.S. 

1927. Improvements in Stream Enotes, John Henry Johnson, Lincoln's- 
inn-fields, London, A communication from Farrelly Alden and Abram 
Alexander, Pittsburg, Pennsylvania, U.S. 

1920, Improvements in apparatus for Curtine Toornep Grarino, Alfred 
David Turner, Dalston, Middlesex. 

1933. Improvements in the construction of Snrivs, Boats, and other 
Vessets, and in Preservina the Borroms thereof from Oxipation and 
INcruUSTATION, part of which improvements are applicable to the preser- 
vation of metal, wood, and other substances, Donald Nicoll, Clement’s- 
inn, Strand, London.—20th Mey, 1875. 

1035, Improvements in Sap, Box, and other Hanp TRons for Smooruine 
Fanrics, William Benton, West Bromwich, Staffordshire. 

1943. Improvements in Tune Storrers for BoiLers, John Jordan, Liver- 
wol, 

1947. An improved apparatus for Faciiirratine the Takine and ReapinG 
of SuorTHAND and other Revorts, Nores, and Memoranpa, Joseph 
Laidler, South Stockton, Yorkshire. 

149. Improvements in the construction of Sarety Lames, Archibald 
Edward Pinching, Gravesend, Kent,—27th May, 1875. 
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Complete Specifications. 


137. Anew and improved Oven for Bakixnc Breap, Meat, and other 
Foon, applicable for other purposes requiring fire or heat, Henri Adricu 
Bonneville, Piceadilly, London. — A communication from Charles 
Lesobre, Rue de l'Bstrapade, Paris. —27th May, 1875. 

145. ReauLating Curonometers, Watcues, and Clocks, Leander Eaton, 
Worcester, Massachusetts, U.S8.—27th May, 1875. 

1956, An improved Sau. Hank or Stacker, Flint Ramsay, Woburn-place, 
Russell-square, London.—A communication from David Granville Low, 
Chelsea, Suffolk, Massachusetts, U.S.— 28th May, 1875. 

1067. Improvements in Awntt-INcrustation Batrreries for Botters, 
William Morgan-Brown, Southampton-buildings, London.—A commu- 
nication from George Crompton, Worcester, Massachusetts, U.S. 20th 
Muy, 1875. 

1977. Improvements in the construction of Kitns for Bursine Bricks 
and other goods, William Bull, Portswood, Hampshire,—ssist May, 1875. 

2000. Improvements in Toy MenaGertes, William Robert Lake, South- 
ampton-buildings, London.—A communication from Charles M. Crandall, 
Montrose, Pennsylvania, U.S,—Lat June, 1875, 
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Patents on which the Stamp Duty of £50 has been Paid. 

1666, Sewina Macuines, Charles Raymond, Guelph, Ontario, Canada.-- 
Lat June, 1872. 

1806. Treatina AnimMAL Marrers, William Cameron Sillar, Blackheath, 
Kent, Robert George Sillar, Bolton, Lancashire, and Christopher 
Rawson, St Swithin's-lane, London,—15th June, 1872. 

‘ George Burge, jun., Rochester, Kent.—21st June, 1872. 

+ Comrosition, Joseph Clarence Tucker, New York, U.S.— 






1754. Steam GaucGes, Joseph Ducomet, Rue des Petits Hotels, Paris. —11th 
June, 1872. 

18386. Sevr-cLostinc Vatves or Cocks, Thomas Lambert, Short-street, 
New-cut, Lambeth, Surrey, and Edwin James White, Overton, Maise- 
more, Gloucestershire, —18th June, 1872. 

1076. SreaM Pressure Recutators, William Robert Lake, Southampton- 
buildings, London.--8rd June, 1872. 

1676, Impartina Motion to Liquips, James Robertson, Glasgow, Lanark- 
shire, N.B,—3rd June, 1872. 

1679, Gas, Charles Weightman Harrison and Alfred Horatio Harrison, 
High Holborn, London.—3rd June, 1872. 

1895. BREECH-LOADING SMALI-ARMS, John Field Swinburn, Birmingham. 
22nd June, 1872. 

1690, Paver Puce, &c., William Riddell, Crosby Hall-chambers, Bishops- 
gate-street, London.—4th June, 1872. 

1691. Workine Brakes, &c., George Westinghouse, jun., Southampton- 
buildings, Chancery-lane, London.—4th June, 1872. 

1705. Printing Macuinery, James Hinchcliff, Bromley, Middlesex.—5th 
June, 1872. 

1708. Gas, Charles Weightman Harrison and Alfred Horatio Harrison, 
High Holborn, London,-—5th June, 1872. 

1731, MARKING or Scortna at Bituiarps, &¢., Charles Henry Russell, 
Regent-street, London, and Julius Sax, Great Russell-street, Blooms- 
bury, London. —7th June, 1872, 

1795. Iron and Street, John Imray, Southampton-buildings, Clancery- 
lane, London.—14th June, 1872. 

1069. Kits, Benjamin Wrigley, Artindel-street, Strand, Londun.— 22nd 
April, 1871, . 
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1709. Dyetno, Lorenzo Scala, Clerkenwell-green, London.—6th June, 1873: 
1720. Heating Furnaces by Gas, Paul Charpentier, Rue Vintimille; 
aris, -7th June, 1872. 


Patents on which the Stamp Duty of £100 has been Paid. 


1799, Atum, &c,, Charles Denton Abel, Southampton-buildings, Chancery- 
lane, London,—1lst June, 1868. 

1931. BREECH-LOADING Fire-arms, &c., Westley Richards, Birmingham.— 
12th June, 1868. 


Notices of Intention to Proceed with Patents. 


4230, Prorecrine Buitprnes against Fire, &c., William Robert Lake 
Southampton-buildings, London. —A communication from John A. 
Coleman, —9th December, 1874. 

9. TREATING Ores and Minerats, Benjamin Tanner, Dublin, Ireland. 

FLATTENING or SHAPina Wire, Daniel Foxwell, Manchester, 

Carpina Enoines, Nathaniel Topp, Alfred Topp, and Eugene 

Nicholson, Farnworth, 

285, CRANK Suarrs of Looms for Weavino, &c, William Haggas, Burnley. 

25th January, 1875. 

326. CARBONACEOUS MATERIAL suitable for Fitrerine, &c., Robert Weare 
and Samuel Isherwood, Manchester. 

328. loniTine and HoLpina Matcues, Hon. George Cadogan, Park-place, 
Westminster. 

339. Printing Macninery, John Bewsher, St. Thomas’s-gardens, Haver- 
stock-hill, London.-—28th January, 1875. 

345. Footsters, &c., of the Spinpies of Mutes and Mu.e Dovsers, 
Henry Thomas Palmer, Middleton. 

349. CONCENTRATING SULPHURIC AciD, Samuel Chivers, Dumfries-place, 
Cardiff, and Alfred Chivers, Pontypridd.— 29th January, 1875. 

7“ — and other Sicnats, John Richardson Wigham, Capel-street, 

ublin. 

357. RoLvers for Tex tite Farrics, &c., Edmund Edwards, Southampton- 
buildings, Chancery-lane, London. — A communication from Ernest 
Edwards, 

361. Fetrep Fasrics, Louis Ferdinand Tavernier and John Pyper 
Matheson, Perseverance Mills, Dewsbury-road, Leeds. 

362. VentiLators, John Hill and John Edwards Hey, Halifax.—30th 
January, 1875 

306. Preparine, &c., Corron and other fibres, John Elce, Manchester. 

370. Breaprnentne and Drying Woven or other Wes Faprics, William 
Stark, Thornliebank, N.B 

371. FLoor, Sasn, and Bencn Cramp, Caleb Hodson, Wolverhampton. 

374. Markine and Curtine of Textite and other like MaTeriacs, Alfred 
Henry Cramp, Southampton-buildings, London.—lst February, 1875. 

398. GuaARDs for CARVING Forks, James Russell and George Dominy, jun., 
Weymouth, 

406, Comprnep Seat and Wartcu-Kry, Matthew Wilcox, Birmingham.— 
3rd February, 1875. 

433. Aspuattic Fasric for Roorino, &c., William Edward Gedge, 
Wellington-street, Strand, London.—A communication from Charles 
Gaudefroy, jun.J 

434. Qaivrep Fasric for Covertnc Steam Ewnarnes, &c., William Edward 
Gedge, Wellington-street, Strand, London. — A communication from 
Charles Gaudefroy, jun.--5th February, 1875. 

450. BLowine GLass, Walter Smith, Salford. 

451. Straps, &c., Paul Boucley, Nonancourt, Eure, France. 

463. Sewinc Macuinery, William Clark, Chancery-lane, London. — A 
communication from Désiré Mathurin Legat.—6th February, 1875. 

476. Cat or SiagNat Bett Apparatus, Henry Brooks, jun., Cumberland 
Market, Regent's Park, London. 

478. Rattway Brakes, William Samuel Laycock, Sheftield.—0th February, 
S75. 

497. Ratsina, &e., Trucks, Robert Aspland Marillier, Kingston-upon- 
Hull.—10th February, 1875. 

503. Corrixs, William Kirby, St. Peter's-street, Derby.—llth February, 
1875. 

561. Grinpinc or Prepartine Cory, &c., John Henry Johnson, Lincoln's- 
inn-fields, London. — A communication from Oscar Oexle. — lith 
February, 1875. 

56%. Motive Power Enoatnes, John Thomson King, Liverpool.--A com- 
munication from George Westinghouse, jun.—17th February, 1875. 

587. Fire-Licnrers, William Ruthven, Deptford. 

599. PERMANENT Way, James Livesey, Victoria-chambers, Westminster.— 
18th February, 1875. 

638. Grate Bars, Horatio Walter Ibbotson, Sheffield.—A communication 

from Thomas Holt.—20th February, 1875. 

4. Meraciic Hanpves for Tra-vots, &c., William Garfield, Birmingham. 

trd February, 1875. 

675. Ixpicating Water-LeveL in Verticat Borers, &c., Francois Paul 

Henriot, Saint Dizier, France.—24th February, 1 

2. Carsutes, John Henry Johnson, Lincoln’s-inn-fields, London.—A 

ation from Rudolf Taetz.—lst March, 1875. 

799 Naits and Tacks, Henry Bell, Birmingham.—4th March, 1875. 

$28. Reaisterine, &c., Macnine, Edme Augustin Chameroy, Faubourg 
St. Martin, Paris.—t’*h March, 1875. 

975. Umpretias, William Robert Lake, Southampton-buildings, London, 
A communication from Uriah Gross Steinmetz.—16th March, 1875. 
1033, ScarroLp Pores, William Robert Lake, Southampton-buildings, 
London, — A communication from Louis Auguste Bouilliant. — 20th 

March, 1875. 

1059. ImiraTion or FaALse Neckties, John Edward Campbell Koch, South 
Frirth, Tunbridge.—23rd March, 1875. 

1136. Purtryinc Raw or partly Rerivep Sucar, Robert Frazer Smith, 
Greenock, N.B.--29th March, 1875. 

1203. Raitway Brakes, William Wrench Blades, Nantwich.—2nd April, 
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1247. BREECH-LOADING SMALL-ARMS, John Williams, Liverpool.—6th April, 

on 

1282. RecutatinG and WorkinG the Stipe VaLves of Steam and other 
Enotes, John Wakefield, Vulcan Foundry, Brynmawr. 

1284, Raiway Pornts, &c., John Brierley, Frederick Wade Brierley, and 
Walter Wright Brierley, Kilburn, and Francis Samuel Reynolds, 
Edgware-road, London. 

1293, Suor, &c., CLEANING Macuine, Marcus Simon, London-street, 
London,—th April, 1875. 

SLLERS, Edward Deakin, Southport, —13th April, 1875. 

JEACHING Faprics, &c., Frank Wirth, Frankfort-on-the-Maine, 
Germany.—A communication from Vincens van Buerle.—15th April, 
is75. 

1458. Artivictat Fuets, Christopher Kingsford, Fulham.—21st April, 1875. 

1582. Sewina Macuines, Henry Oram, Bury.—29th April, 1875. 

1612. TieuTLy Cour.ine or Unitine the Acruatine CHatns or Rops of the 
Brakes of Raipway Veuicies, &c., Edward Stevens, Maycliffe, St. 
Luke's-road North, Torquay.—lst May, 1875. 

1627. New Game of SKILL, Sarah Ann Hannen, Northampton.—3rd May, 
1875. 

1694. Purtrication of Gas, Joseph Whitley, Roundhay.—¢6th May, 1876. 

1737. Cuutivatina Lanp, Frederick Savage, Saint Nicholas Lronworks, 
Alexandra Docks, King's Lynn,—10th May, 1875. 

1752. Purivyvinc ILLuminatina Coat Gas, Samuel Hallsworth, Armley, 
near Leeds, and Richard Bales, Woodhouse Carr, near Leeds. 

1765. KNIFE-CLEANING MACHINERY, Joseph Atkinson, Manchester.—11th 
May, 1875. 

1770. Sarery SiaNats for Rarways, Benjamin Joseph Barnard Mills, 
Southampton-buildings, London.—A communication from Henry Flad. 

1771. Motive Power, Johann Ernst Friedrich Liidcke, Wilmot-place, 
Camden Town, London.--12th May, 1875. 

1787. Lames, Edward Thomas Hughes, Barnes.—A communication from 
Charles Marschalk, 

1788. Tenontna or Rewisuina Sasu, &c., Rairs or Frames, Henry 
Gardner, Fleet-street, London.—A communication from William Aber- 
crombie,—L3th May, 1875. 

1809. CompensatinG Metatiic Pistons, &c., Matthew Prior, Sheffield.— 
14th May, 1875. 

1834. CLoru, John Edward Simpson and Christopher Cross, Manchester. 
—18th May, 1875, 

1853. Hackuine Fiax, &c., William Cunningham, Dundee, N.B. 

1858. Trucks, Arthur Henry Beavan, Leadenhall-strect, London.—20th 
May, 1875. 

1862. PHosruorus and Puospnipes, Joseph Townsend, Glasgow, N.B. 

1870. Sevr-actinac Varves, Richard Hugh Hughes, Hatton-garden, 
London, —2lst May, 1875. 

1886, MacutNery and PLant of Breweries, &c., Andrew Barclay Walker, 
Gateacre Grange, Liverpool, 

1887. Casks, &c., Andrew Barclay Walker, Gateacre Grange, Liverpool.— 
22nd May, 1875. 

1890. Macuinery and Toots for Currine or Dresstxe Stone, &c., Andrew 
Dunlop, Glasgow, N.B., and William Ree, Stonehouse, N.B. 

1895. Purirication of Gas, Frank Clarke Hills, Chemical Works, Dept« 
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1900. ArtiriciaL Fuet, Falle Geary, Great Winchester-street-buildings, 
London, —24th May, 1875. 

1909, Cntorine, Henty Deacon, Appleton House, Widnes. 

1910. Raynor Fixpers, &c., for Rescue Distances, Johri Henry 
Johnson, Lincoln’s-inn-fields, London, —A communication from General 
Hiram Berdan. 

7 _—— Bars, Thomas Samucl Dobson, Nuttingham.—25th May, 

iu. 

1946. RecuLatinc CHRoNoMETERS, &c., Leander Eaton, Worcester, Massa - 
chusetts, U.8S.—27th May, 1875. 
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1977. Kiiys, William Bull, Portswood, —3lat May, 1875. ee 
2009. Toy Mexacentes, Willian Robert Lake, Southampt«n-luildings, 
London, —A communication from Charles M. Crandall. —1st Jane, 1879, 





All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such applications 
at the office of the Commissioners of Patents within twenty-one days o 
its date. 
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receipt of the amount of price and postage. Sums exceeding 1s, must be 
remitted by Post-otfice Order, made payable at the Post-office, 5, High 
Holborn, to Mr. Bennet Woodcroft, her Majesty's Patent-oftice, South- 
ampton-buildings, Chancery-lane, London. 


ABSTRACTS OF SPECIFICATIONS. 


4060. Cuatrs ror Raitways, &. J. Grice, Newport.—A communication 
Srom R. 8. Kirkpatrick, Brussels.—Dated 26th November, 1874. 
This invention consists principally in adjusting the bearing areas of 
the chair om either side the rail to the load weight or pressure they 
respectively bear during use. The base of the chair has a wedge or 





tapering form in plan the breadth of the chair at that end which in use is | 


situated between the rails, being double that of the end situated on the 
outer side of the rail. The same distribution of the iron is adopted in 
the bearing surfaces of the chair. The seat of the chair is slightly 


curved at and near its edges, so that as the rail undulates under the | 
weight of a passing load, it is not brought against a sharp edge, and | ; 
| 4025. Secvrinc Buttons To Weanine Arrane., WR. Lake, Southamp 


there is, consequently, no cutting action of the edge of the seat on the 
rail, as occurs with ordinary chairs. A notch is made in the top inner 
edge of the chair into which a nail is driven, which takes into the wood 
key, and the latter is prevented from working out between the chair and 
ra 





London. —A communication Jrom F. D. Ballou, Abington, cad G. W. 
Copeland, Malden, U.S.—Dated 2th November, 1874 
This invention has for its object the lasting of boots and shoes with 
rapidity and precision by machinery. The said machine bas two jaws 
formed at the edges in plan to lap upon the last along a line parallel to the 
outer conformation of the last. 
bracket secured to one standard or to the frame of the machine with the 
toe resting on a toe block. A girth of elastic material is attached to the 
lasting plates ; sometimes two girths are used, 


4094. Extractine tHe Juice From Sucar Cane, G. W. Risien, Demerara. 
A communication srou W. Russell, Demerara,—Dated 30th Novenber, 
1874. 

The features of novelty which constitute this invention consist in pauss- 
ing the cane stalks through two mills spaced about thirty feet apart, and 
connected by a chamber, In this chamber works an endless band or 
and the chamber is provided with two tiers of pipes, through 
continuous supply of hot water, or steam, or cane juice passes in 
and saturates the expressed cane stalks or begass on passage of 
same from mill to mill he hot water, or hot water and steam, is sup- 
plied from the cane juice heaters used in the manufacture of sugar, and 
the juice from the second mill may also be used for saturation by 
passing it through a juice heater, and then to the supply pipes for 
saturating the beyass before mentioned. 


4116. Assorrinc Naus, J. Laray, Southampton-buildings, Chancery-lane. 
—A communication rom J. Coyne, Pittsburgh, US Dated Ast December 
1874 

This invention relates to a method of and apparatus for assorting nails 
or separating waste pieces of metal without heads from properly headed 
nails discharged from a nail-making machine. Spouts, consisting of two 
strips of metal set at an angle to each other, with a slit along the bottom, 
are mounted in an inclined position under a hopper receiving the nails as 
they are discharged from the machine. The slit of the spout is adjusted 
by the use of a taper gauge, so as not to let the. nail heads pass 
through, except through a widened part near the lower end. The spout 
being kept in vibration by the action of the nail machine, the headed 
nails slip down it and are delivered through the widened part of the slit, 
while the headless pieces tall through the slit. 














53. Borries, anv Storrinc THe same, J. Bowman, Montpelier-road, 
Peckham.—Dated 6th Janua y, 1875. 

The features of novelty in this invention consist in the formation of 
the upper part of the necks, or heads of bottles, and in the construction 
of stoppers for the same, whereby the bottles are more readily opened or 
closed, and the use of any corkscrew is entirely dispensed with 
957. Stream Borers, J. Alison, Lancaster-gute, London Dated loth 

March, 1875 

This provisional specification describes a cylindrical boiler with con- 
centric fire-box within it; and a flue passes up from the top of the fire- 
bex and out through the domed top of the outer shell. This joint is 
made with packing held in a stuffing-box, so that it may readily be 
taken yt the outer shell being in two lengths and connected by 
flanges bolted together. A steam chest is arranged within the upper 
part of the boiler, to prevent water being carried over with the steam. A 
safety valve is employed which is coned on the underside. 






1823. Macuinery anp Dies ror Propuctna ELoncatep or Socket Eyes 
&e., UPON Pickaxes, L. Chapmaa, Collinsville, U.S.—Dated Voth May, 
1875. 

This invention upsetting and forming machine and dies for use in this 
machine for producing elongated eyes upon pickaxes, adzes, hammers, 
plaxters’ and other tools, and articles generally having similar eyes. The 
muchine has a larger cast iron angular body with « main shaft at one 
end, bearing « crank from which a pitman runs to a constantly recipro 
cating cross-head, in front of which is another cross-head, which can be 
made to reciprocate when desired by means of a pawl latch, which falls 
in between the two cross-heads, there being a piston aad key to drain the 
foremost cross-head bax When the foremost cross-head moves towards 
the front, it closes a movable die upon a stationary die, which clamps 
the stock between them and a punch attached to the foremost cross-head 
punches and clongates the eye. The foremost cross-head opens the dies 
and drains back the punch, so that the stock can be removed. To the 
front of the machine is attached a water container, and a punch stem, 
resting in and against the water, projects in towards the piercing punch 
before mentioned. The water in this container is suddenly or gradually 
automatically or by hand released, so that this last. punch will suddenly 
or gradually move, the office of [this latter punch being to form a 
hole or partial eye in the back of the stock. There are vanous sets of 
dies for use in this machine for operation in different manners with 
the same general result. 

1860. Trasuinc Arraratus, M. W. Furth, Strakonits, Bohemiu.— Dated 
2lst May, 1875. 

This invention relates to a system of rotary metallic teasles by which 
the dressing, raising, or finishing of cloth of every description and degree 
of fineness can be effected more rapidly and with a less expenditure of 
power than with ordinary vegetable teasles, which, owing to their 
inferior durability and bellied-shape, cannot be employed in this way. 


1830. Scorcn Cars or Bonnets, D. Hands and 7. Scaimpton, Leicester.- 
Dated 2rd May, 1875. 

In the manufacture of Scotch caps or bonnets the band portion is 
woved in knitting machinery by comparatively tight courses which are 
slackened for the skip or bell. In the formation of the crown the action 
of the single thread carricr thus far used is suspended, and four or other 
number of thread layers are brought into use to form the crown in 
sections, each of which is narrowed to or near a point by the use of 
narrowing tackle arranged to move in either direction. These sections 
are then united. ‘The cap or bonnet is then subjected to milling and 
brushing processes, is lined, and trimmed. The improvements are appli- 
cable in the manufacture of parts of stockings and other looped or 
knitted fabries, Fancy patterns may be produced by the use of tuck or 
divided presser, or other arrangements. ‘ 














r 











4014. Raiway Brakss, J. Clarke, Heaton Norris, —Dated 23rd November, 
1874. 


’ This invention consists of a peculiar combination of brake blocks and 
chains acting upon frietion discs mounted upon seme or all of the axles 


4078. Lastixc Boots anp Snors, W. R. Lake, Sowthampton-buildlings, | 
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of atrain of carriages, the chains being hauled tight so as to apply the 

brakes by longitudinal coupled shafts, worked by hand or by steam, or 

other power, or both combined. 

4018. Fisrovs Sunstances, T. &. Kennedy, Leeds,—Dated 28rd November, 
1s74. 

This invention relates to that class of preparing machines in which end- 
less chains are used for carrying the gill bar or combs, and it consists 
mainly in a novel construction of the chain, the object being to bring the 
gill bars closer together or to obtain a finer pitch of gills than heretofore, 
and to insure the steadiness of their pins while in action. 

4016. PReranine ayp Srinnina Finrocs Supstances, 1. W. Whitehead, 
Hotheel Dated 2rd November, V74. 

The First part of these improvements consists of a series of toothed or 
gill rollers or porcupine rollers fixed in pairs one above the other, or the 
top roller may be placed in the hollow formed by contiguity of the 
bottom rollers, having the tecth of such rollers leaning backwards and 
not straight from the centre. The Second part of the invention relates to 
the mode or manner in which the endless chain or links may be made, so 
as to enable the inventor to adapt them to any fineness in pitch by fixing 
the hackle bar directly above one of the pins in one link and over one of 
the holes in the other link 
4021. Ain Gas, C. F. Schissler, Hamburgh.—Dated 23rd Novewber, 74 

The novelty of this invention consists in the production of a heating 
and illuminating gas by the construction of a chamber containing tupes 
or channels, in which hydrocarbon liquid is caused to flow and impreg 
nate atmospheric air, which is fed thereto under pressure of an arrange- 
ment of bellows worked automatically. 

4022. Sevr-actinc Nosinc Motion ror Muces, J. Drabble, Ashton-wnder- 
Lyne Partly a communication from W. Crighton, Fall River, US 
Dated 2rd November, W874 

The features of novelty in this invention consist in securing the nosing 
peg upon a double armed lever mounted upon a stud at the upper 
extremity of the radial arm; and in applying a screw star-wheel and 
spring catch, so as to depress the nosing peg as the cops become built upon 
the spindles; and also in a novel clutch-box method of securing the 
spring upon the building faller shaft so as only to come into play at the 
required moment. 

4023. Bronzinc orn Powpertne Prinrep Parers on OTHER MATERIALS, 
W. Crosland, Manchester, — Dated 23rd November, VTA 

The features of novelty in this invention consist in applying the bronze 
or other powder directly to the top of the revolving cylinder and distri 
buting it on the printed surface of the paper or other material by means 
of a circular brush revolving in an opposite direction to the cylinder. The 
cylinder being fitted with one or more grippers fer holding the material 
to be bronzed, and the machine being capable of self-actingly stopping 
itself at every revolution, and controlled at pleasure by the hand or foot 








| of the attendant. This stopping motion being also applicable to litho 


graphic presses, printing and other machines requiring an intermittent 
motion, 


ton-buildings, Londar.—A communication from Z. K. Young, Phila- 
delphia.—Dated 23rd November, 1874 
The object of this invention is to produce a detachable fastening for 


| buttons and similar articles having an eye stem or tuft back that will 


not require an eyelet hole or other opening to be previously made through 
the fabric of the material to which the said article is to be attached, and 
that will be strong and reliable as a fastening, simple and inexpensive of 
construction, and, moreover, can be attached and detached with great 
facility, as occasion may require. The said invention consists in an open 
single metallic ring in combination with a swinging metallic tongue or 


. - | 
The last is hung upon a spindle or | = 


A. Wilkinson, High-stret, Marylebone.—Dated 





4026. Warerrroorine 
Qi November, WS74 
This relates to forming a composition of ingredients such as bisulphuret 
of carbon, benuzine, sulphuret of zinc, ammonia mixed with naphtha, 
india-rubber, gutta-percha, or other like gum, for the purposes stated in 
the title. In some cases an exterior coating, composed of sugar of lead 
and linseed oil, mixed with whiting and litharge, is applied, and before 
being completely dry an extra coating of the first-mentioned composition 
is applied to render the materials completely waterproof. 
4027. Gas Stoves, W. Harrold, West Browiich.--Dated 24th Novewuber, 
1874 
When the stove is in operation the impure air evolved by the combus- 
tion pf gas passes away through the flue or waste pipe provided, and the 
vertical tubes becoming heated, the outer or atmospheric air circulates 
through them without coming into contact with the gas flame, and the 
air contained between the two casings with which the stove is provided 
also becomes heated, and the heated air thus created being of pure quality 
is allowed to escape and mix with the outer air of the room in which the 
gas stove is in operation by means of small openings provided at the top 
of the said outer casing 
4028. Grass Furnaces, W. McAdam, Glasgow.—Dated Ath Novewmler, 
1748 


The features of novelty which constitute this invention are the water 
vessel steam boilers or non-conducting material in the bridges of tank 
furnaces, also the hollow bridges divided by one or more cross 
partitions, 

4029. Learner Corn, &c., 7. Thompson, Glasgow.— Dated 24th Nove 
ber, 1874 

The features of novelty which constitute this invention are, First, com- 
mingling air with substances used in the manufacture of leather cloth and 
similar fabrics, by mechanical agitation or stirring, or by blowing and 
mechanical agitation or stirring used in combination. Secondly, acting 
upon compounds consisting of hydrocarbons, gelatinous, and oleaginous 
substances, having colouring materials mixed therewith, by means of air 
blown into or mechanically agitated therewith, so as to reduce the time 
occupied in curing or ripening leather cloth, floor cloth, and similar 
fabrics. 

40381. ALanum ANp Heatine Arraratus, A. Sharp, Glasgow.—Dated 24th 
Novewher, 1874 

One modification of the improved apparatus is adapted for the use of 
common or other illuminating gas, and comprises a Bunsen burner 
arranged beneath a small steam boiler, ag ay ha ee yee: brass, copper 
or other suitable material. The boiler is fitted with a steam whistle 
which is always open. At the proper time, a clock weight sets free 
another weight which turns on the gas. For the ignition of the gus a 
separate minute jet of gas is lighted when setting the apparatus, and 
keeps lighted until required, Where gas is not available, an ordinary 
wrafiine or other suitable oil lamp may be placed beneath the small steam 
Poller, and may be adjusted to burn with the least possible flame until 
the time for the action of the alarum arrives, and on the clock setting off 
the alarum weight it turns up the wick 
4082. Maniro.p Wririns, A. W. Hosking, Manchester.—Dated 24th 

November, US874 

This invention relates to an apparatus to be employed in manifold 
writing, for the purpose of giving intermittent motion to the carbonixed 
paper, or other similar transfer medium used for giving the impression, 
in order to change the position of the same as often as may be required, 
so as to present a fresh portinn thereof to the action of the style or other 
instrument used in writing 
4033. Lecaine or Gaiten Boor, J. Plant, Birmingham. 


1s74 


Dated 24th 





Nove " 


This invention consists in combining the legving and the boot in one 
in such a manner that the legging shall be attached to the boot and be 
inseparable from it. 

4035. Rotary Morons anp Pumrs, B. J. B. Mills, Southampton-build- 
ings, London { communication from J. H. Teal, Bdgetield, U.S.—Dated 
24th November, 1874 

This invention consists in the combination of a cylindrical piston slide 
valve used as a partition with ports and passages for the admission or 
emission of steam, air, or fluid, Also, in a cylindrical regulator. Also, 
in a compensating ring on an eccentric controlled by a screw and spring 
Also, in an oval form of eccentric. Also, in vertical projecting hooks on 
the lower extremity of the before-mentioned cylindrical slide valve for 
coupling with the eccentric. Also, ina cam on the main shaft to drive 
the valves direct. 

4036. Merers ror Liquips, F. W. Brooks, New York.— Dated 2th 


November, 1874 





This invention relates, First, to means whereby any discoloration 
produced by the contact of the water with the counter gearing or with 
other parts of the meter is prevented from obscuring the index or dial 
The invention relates, Secondly, to means whereby it may be seen whether 
the meter is in a vertical or other position. 

4039. Looms, H. H. Murdoch, Staple-inn, Lowion —A communication from 
H. Lejeune-Vincent, Dison, Belgium Dated 24th November, 1874. 

This invention relates particularly to power looms in which the shuttle 
boxes are caused to rise and fall. Motion is communicated to the driver 
on the side of aloom where a shuttle is in a box on a level with the 
batten. A projection on a lever is made to press upon the movable piece 
of the box, which being pushed back by the shuttle keeps the loom in 
gear The said lever is attached by an arrangement of very light jointed 
levers to the cam or catch, which is pushed back by the mechanism giving 
motion to the driver. On the side ef a loom where a shuttle is on a level 
with the batten the said lever is pushed back, and the movable cam or 
catch is in position to operate the throw of the shuttle, whilst on the 
opposite side of the loom, where the shuttle box is empty, the cam or 
catch is put out of position for operating the throw of the shuttle. 
4040. Furnaces, A.C. Moffat, J. Allerton, jun., and 8. H. Handscomb, 

Halstead.— Dated 24th November, 1874. 
This specification describes apparatus for feeding forward the fuel upon 
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the furnace bars and for keeping the spaces from between the bars free 
from clinker 
4041. Corros Baie Ties, P. VD. Roddew, Tuscaloosa, Alobama 4 co 
V. Cooper, Tyler, Texas.— Dated YAth November, Wi4 
In one end of the tie is formed a slot of corresponding shape and size 
to the bolt which is fixed on or nearer the other end of the tie The bolt 
is wedge-shaped, and is constructed with a catch or hook at its small end 
and with a groove the whole length of each of its sides of sufficient width 
to admit the thickness of the tie 
4042. Sarery Arranatus ror Lirrs, 1. A. D. vis, Appl mel 
Dated 2Ath November, 1874 

This invention relates to simple apparatus to be applied to the cage 
box, chamber, or platform of a hoist or lift used in an hotel, warehouse, 
or other buildings, or in mines, or otherwise, for raising or lowering 
persons or merchandise ; and is designed to prevent the falling of the 
said cage or box, in case the rope or chain supporting the same should be 
breken or detached 
4048. Urinisine Heat, C. Ritchie, Bricton.—Datel Mth November, 1874 

This invention is based in part on that which is described in letters 
patent No. 3227, a.p. 1 ind effects the various results above named, 
and some of the arrangements described may be used in combination 
with those above referred tu in said letters patent, and som otherwise, 
4044. (ivanps on Smiervs ror Waer.s, J. C. Aithen, Leith Dated 2th 

November, 1874 

The feature of novelty constituting this invention consists in construct- 
ing the guards or shields of tramway cars and similar vehicles in the form 
of a box partly covering the wheels and mounted on a small wheel or 
antifriction roller, and so attached to the car frame as to maintain their 
position with respect to the rail irrespective of > amount of vertical 
oscillation of the car, and thus may be placed so close fo the rails as to 
effectually prevent contact between the wheels of the car and any obstacle 
human or otherwise, which may obstruct the track, and also prevent the 
mutilation thereof consequent on the height of the guards or shields 
above the rails 
4045. Tars anp Vaives, J. Weetley, Salford.—Dated 25th Novewber 


munication from 


Dalston 











1874 
This invention relates to the construction of all taps or valves employed 
for steam, water, or other purposes wherein a valve or clack fits on to or 
into a seating t consists principally in providing taps or valves of this 
description with loose seatings, the principal object being to afford facility 


for the repair or renewal of such seatings when required without the 
necessity for a new tap or valve altogether, and thus to effect a consider- 
able economy or saving of expense 
4046. Rerinine Savrverne, ¢. Heverast, F she Dated 25th Novem- 
h 1s7 
This invention relates, First, to the arrangement of the vessels in which 
the several stages of the refining process are performed, in such a manner 
that the saltpetre will be caused to pass by gravitation alone from tesasel to 
vessel, whereby hand labour and the use of pumps for lifting the salt petre 
from one level to another is dispensed with Also, to the method of 
boiling the grough saltpetre by introducing steam among the masa, with 
or without the use of a steam coil Also, to the method of recovering salt 
petre from the mother liquor which drains from the refined salt petre 
Also, to the method of cooling the salt petre during crystallisation, as well as 
to the construction of the boiling and reducing vats, the awitators, and the 
arrangement of gearing for driving the same 








4049. Srrincs ror Musicat Instruments, J. Bo ton, Oxford, G 
Wade, Soko-ajuare, ant RW. 0. Vousey, Hauwpstead —Dated 35t) 
No h N74 


A means of compensating forderangement of pitch in musical strings 
by a spring in connection with them 
4051. Sarery Exvevore, &. Hevris, Ringiroo Dated 25th N »lsv4 
The feature of novelty of this invention consists in cutting a slot or 
hole in three of the flaps of an envelope in such a position that when the 


envelope is folded or made up, the aforesaid slots shall come over one 
another The fourth flap is made with a tongue furnished with gum or 
other adhesive When it is required to close the envelope, the said 


tongue is passed through the three slots aforesaid, and made to adhere 

inside the envelop. 

4052. Inonine Fanrics, J. FE 
rie 7. s Ww ‘ tad { 


I’. Adams, Albany, Ne York Dat 25th 
No wr, UST4 

This invention censists in the combination of two sets of ironing rollers 
ind clastic clothed rollers, whereby articles with seams and of different 
thickness in various parts can be first ironed on one side only, and next 
ironed on only the other side at one automati operation “Also, in the 
combination of two sets of ironing rollers and clothed rollers, with a set 
or sets of drying or finishing an ifelothed rollers, whereby articles can be 
ironed or partly ironed first on one side and next on the other side, and 











next dried or finished on one side, or on both sides in suece m, allat one 
progressive operation. Also, of a conducting or directing guide or guides 
arranged between and in combination with two or more sets of ironing 


and clothed rollers, to assist or insure the passage of the articles from one 
set of the rollers to the other set Also, of a stationary frame which sup 
ports the ironing and clothed rollers that operate on one side of the 
article to be ironed, in combination with a movable and adjustable frame, 
which carries the ironing and clothed rollers that act on the other side of 
the article Also, in the combination of two or more ironit 
with and against one and the same clothed drum or rollers 
4055. Toots ror Driniine, Suariwa, on Pranine, B. Weild aod J. G 
Cochrane, Longsight.— Dated 2th November, W874 

First, it relates to radial drilling machines, and consists in arranging 
the pillar for the radial arm to slide up and down in the box bed or hase, 
and in arranging ‘‘ double speed" or “ back gear” upon the radial arm, 
the cone or speed pulleys being placed upon a shaft projecting from the 
box bed or base part. Secondly, it relates to machines more especially 
designed for shaping or planing the sides of screw nuts, and consists in 
arranging and combining several rams in a horizontal position upon the 
same bed 








x rollers, 





4057. Usioapina Buck Carco, WL Poulsom, L 00l.—Dated Wt 
November, U74 

This consists in the use of a single endless travelling hand or chain and 
buckets supported by a pulley in the warehouse or discharging place, by 
two pulleys over the hatchway, one of which acts as driving pulley, und 
carries the ascending portion of the travelling carrier, the other carries 
the descending portion of the travelling collecter, and is formed like a 
trundle wheel or lantern pinion, A weighted framework and pulley is 


provided at the collecting end te keep the endless travelling carrier 
stretched. Parts of the framework telescopes to allow the endless band 
or chain to dip into the hold as required 
4058. Carrniver Suvi, & 7 Hughes, Chow le Loandom 1 cn 
runication Jroaw W. F. Parker, M en, U.S.—Deteld wth N he 
1874 
This invention consists, First, in a cartridge shell made from paper, with 
a metallic head, constructed with a central recess for the primer, and 
with radial grooves leading into the said recess for the purpose ef ex 
tracting the primer. Secondly, « cartridye shell composed of paper sides, 
mda metallic head, the said head constructed with a central recess in 
which isa permanent anvil, upon which to explode the primer Thirdly 
in forming the radial grooves leading to the central or primer recess in the 
head of a cartridge shell by indenting or “striking up” the metal forming 
substantially radial corrugations in the head, whereby the resisting power 
of the head is greatly increased 
4059. Carrvine Prk on Hose, H. Burton, Chant nul, Stockwell. —A 
communication Jiom her late husband, 8. Barton.— Dated 2th No 
1874 
This invention relates toa machine or apparatis for carrying hose or 
flexible pipe for watering gardens, croquet lawns, and other grounds, and 
f The said invention is designed to supply a 


for other like purposes 
machine which will combine simplicity of construction with convenience 
and efficiency in carrying and paying out and picking up the hose, The 
reel is concentric with the travelling wheels, and has one hollow 
journal ; and the hose is passed through a hole in the reel and the said 
hollow journal, 

4061. Wixpine Yarns, J. Stubbs and J. Corrigan, Manchester.—Dated 
2th November, 1874 

This invention relates, First, to improvements upon the patent granted 
to the present inventors dated 24th June, 1875, No. 2201. Secondly, to 
stopping the winding when the bobbin is full : 
4062. Crreunan Kyrrrine Macuinery, W. 7. Rortett, Leiveste Ditted 

26th November, S74 

This invention relates to a mode of manufacturing on circular knitting 
machines ribbed and plain knitting, with the view of forming on one and 
the same machine, by one continuous operation, socks with ribbed tops, 
or stockings a and ribbed work, the same being relatively dis+ 
posed in any desired manner, 

4063. Avromatic CuemicaL Tretrorarus, 4. M. Clarke, Chitncery-tane 
London.—A communication srom W. B. Sdwyer, Washington, US 
Dated 2th November, 1874 

The present invention relates toa new and improved system of auto- 
matic chemical telegraphs, comprising transmitting and receiving instrt- 
ments, circuits, and apparatus connected therewith 
4064. Umpretias, Sunsnapes, Tents, &e., 1. 1. Pultermacher, Hamp 

stead.Dated 2th November, S74, 

This consists mainly in forming a cover of two thicknesses of material, 
air being supplied under pressure to uncemented parts to keep the cover 
extended, 

4066. Twist Lace Maciines, @. J. Nettton, Old Radford.—Dated 27th 

November, 1874. 

The inventor encloses the perforated top bars between two horizontal 
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slotted bars which carry pins to support the top bars. The whole of the 

bars are pressed together while the carriages or bobbins pass from one 

comb to the other. The bars are opened out while the jacquard operates 

upon them. By such arrangement and action the inventor is enabled to 

employ a greater number of top bars than heretofore. 

4067. Naixs, Bupps, Sprics, anD Rivets, P. Purdie, Glasgow.—Dated 27th 
November, 1874. 

The features of novelty which constitute this invention are :—First, the 
new or improved nails, budds, sprigs, and rivets. Secondly, the dies or 
revolving wheels constituting the means or mechanism for producing the 
same. 

4068. Rowuine Tea-Lear, W. Lyle, Dibrooghur, Assam. — Dated 27th 
November, 1874. 

The machine consists of a cylinder or barrel which revolves inside a 
cylindrical fixed frame. The tea to be rolled is put into bags, which are 
inserted into the annular space between the revolving barrel and the 
inside of the frame. The cylindrical frame has for its ends two discs, in 
which are slots radiating from the centre, and the periphery of such frame 
consists of a series of bars which fit into the slots of the disc ends ; these 
can be moved simultaneously to or from the centre of the discs. By this 
ery the annular space in which the leaf is being rolled can be regulated 
at will. 

4070. Looms, J. Smith, Bradford.—Dated 27th November, 1874. 

This invention relates to employing a self-acting apparatus for the 
delivery of the warps, and consists of a spring lined with leather or india- 
rubber, and made to pass under the bottom part of the warp beam rin, 
and over the top. To the back part of the spring is fitted a kind o! 
parallel motion to give ease to the warps to get the weft in ; this motion 
is fitted to the loom frame. The front end of the spring is fitted with a 
bolt having an opening, through which is passed a hook formed on a lever 
having a projection and movable catch on which is fixed a lever and 
movable weight. Also in employing a spring which passes over the ring 
of the warp beam encircling it ; this spring is loose. A stud with a screw 
and T-handle is fitted on the back part of the spring and made to pass 
through a slot hole formed on the front of the spring. The spring is kept 
fixed by turning the handle, and the pressure is kept by a lever and 
sliding weight. A motion is fitted in front of the loom to pull back with 
when the warps become deranged. 

4071. Burrons, A. Macmillan, London.—Dated 27th November, 1874. 

This invention relates to improvements in that class of buttons which 
are secured to garments and other articles by separate fastenings, and for 
which no sewing or eyelet holes are required. Such improved buttons 
and fastenings being applicable for garments, gloves, boots and shoes, 
gaiters, and other articles where buttons are required. The improved 
buttcns may be made of metal, wood, bone, ivory, or other materials of 
which buttons are usually made. 

«on. Screw Propetcers, W. G. Rothwell, Liverpool.—Dated 27th Novem- 
her, 1874. 

This consists, First, in securing each blade to the boss by forming an 
annular recess in each boss, fitting such recess with a metal ring, and 
securing the blade to the ring by bolts. Keys or their equivalents are 

srovided to prevent the blades shifting. Secondly, each blade is formed 
xy two or more bladelets so disposed that a line joining the leading edge 
of the first or leading bladelet and the rear edge m the second or following 
bladelet shall be parallel or nearly parallel to the screw shaft. The same 
thing takes place with the other bladelets. 
4073. Prosectites AND OrvNance, P. Pieri and W. Smith, Salisbury- 
street, London.—Dated 27th November, 1874. 

Constructing the shot or projectiles for ordnance, such as light field 
guns and mountain artillery, by making them up of, say, three parts or 
portions of white or brittle cast iron or hard brittle steel, separated by 
means of two discs or washers of compressed sheets of paper or cardboard 
of larger diameter interposed between the metal portions of the body ; 
and the whole is held together under great pressure by a cheese-headed, 
screwed, hardened, steel pin, the nut whereof forms the point of the 
cylindro-conical projectile. The gun for discharging these and such like 
projectiles consists of two portions longitudinally, the muzzle and barrel 
portion and the breech portion ; these are securely screwed together. 
The rifling is continued backward to a chamber consisting of two portions 
longitudinally, and of two larger diameters for receiving the projectile 
and the cartridge case. The breech portion has a long opening on its 
upper face for the reception of the projectile and the cartridge, and to 
enable the cartridge case to be withdrawn upon firing and discharging the 
projectile ; and another slot of lesser enete is left on the under side of 
the_breech, and so leaving a clear way through when the breech block is 
withdrawn and the gun is off the carriage. This latter opening forms a 
recess into which takes and enters a corresponding stud or projection 
from the tail end of a longitudinal bearing-bar or upper carriage, whilst 
the front or fore end of this carriage has a crutch, fork, or saddle piece on 
Se upper side to support the gun, a collar upon which comes fn front 
and against it to take the recoil, whilst on the under side of the fore end 
is a circular bess or projection, the periphery of which rests on the axle 


_of the (lower) gun carriage, and by a pin or bolt passing through it and 


through cheek plates fixed to the gun carriage, the gun is secured firmly 
without trunnions and is free to be elevated or depressed. The cartridge, 
into the fore end of the metal case of which the rear end of the projectile 
is inserted 7 to and against the second (or rearmost) of the compressed 
paper or cardboard rings or washers, is composed of a metal tube or case 
enveloped with india-rubber or other suitable material, having an en- 
—— ring or washer-like projection at its base, with a metal washer 
within it, as also the percussive and igniting charge contained in a thimble, 
or small metal chamber embedded therein, on being inserted through the 
breech opening and into the chamber for its reception, is forced up into 
its proper position by the forward motion of the breech block, which is a 
cylindrical block or piece of peculiar construction, having its axis bored to 
receive the percussion or firing pin with its spring, and which are held 
back by a detent acting atthe rear. The breech block is moved forward 
and backward as required by a helicoidal cam-like piece of peculiar con- 
struction by being acted on by a double handle projecting therefrom. 
When the breech lock has been forced forward, and the discharge has 
taken place, the withdrawal of the breech block operates an extractor, 
the lower portion of which is fixed, whilst the upper portion moves with 
the breech block and cants the cartridge case with the fore end up 
through the opening in the breech, when it can readily be extracted. 


4074. Kyitrina Macuinery, J. W. Lanb and S. Lowe, Nottingham.— 
Dated 27th November, 1874. 

This invention relates mainly to improvements on the patent granted 
bearing date 14th November, 1871, No. 3068, for ‘‘ Improvements in 
machinery for the manufacture of looped fabrics,” the object being to 
enable the mac¢kine which is capable of narrowing, splicing, and striping, 
to produce a single or an uneven number of courses of a thread of a given 
colour and automatically to change the carrier for one holding a thread 
of another colour and operate with that in a similar manner, then, if 
required, to work even courses, and so on to vary the work and produce 
stripes of varying widths as may be desired. 


4075. Evecrric Terecrapns, Sir J. K. Anderson and W. H. Ash, Old 
Broad-street.—Dated 27th November, 1874. 
According to this provisional specification in duplex working an electro- 
magnet or induction coil is putin circuit in the actual line. In single 
working an electro-magnet is placed immediately after the sending key. 


4076. Escarements, B. J. B. Mills, Southampton-buildings.—A communi- 
cation from Messrs. Tiffany and Co., New York.--Dated 27th November, 
1874. 

According to the present invention, the ‘ guard pin” ordinarily em- 
on is dispensed with, and in lieu in forming the end of the 
ever into a fork as heretofore, such end is pointed and is sub- 
stituted for the guard pin and acts in connection with the small or 
safety roller. Two steel pins are placed on the top. part of that lever 
which was formerly the fork, which pins receive between them the ruby 
pin, the said ruby pin being fixed horizontally in the thickness of and on 
the same plane with the large roller. 

4077. Srinninc Rinos, HW. R. Lake, Southampton-buildings, London.— 
A communication Jrom C. A. Shaw, Boston.—Dated 27th November, 
1874. 

This invention relates to the sepairing of spinning rings which have 
become unfitted for use by wear or breakage. The inventor employs arace 
attached to the neck or body of the ring by means of ordinary soft 
solder, the object being not only to facilitate and cheapen the process of 
fo gee but to preserve the base or body of the ring when once fitted 
to the rail. 

4079. Composirion For PRESERVING Suips, G. Younghusband, G. T. Young- 
husband, W. Rockliffe, and J. W. Rockliffe, Sunderland.—Dated 28th 
November, 1874. 

An improved composition suitable for preserving the bottoms of ships, 
boats, and other similar vessels, is described, consisting of gutta-perc’ 
copper bronze, and arsenic, mixed in suitable proj ortions. Also the method 
of applying the same. 

4080. Inon anv Srext, W. A. Lyttle, The Grove, Hammersmith.—Dated 28th 
November, 1874. 

The features of novelty are, First, the employment of the pure pig iron 
melted in accordance with the inventors’ several letters patent of this 
year for improvements in the smelting of iron asthe raw material for 
making steel ; its special feature for this purpose being that, whereas 
only some iron ores have hithero been found tv answer for providing 
suitable pig iron for steel making under the present old system A smeltin; 
iron, all ores answer for the Bessemer and every existing method of stee 
making, when pig iron is produced from such ores under this process. 
Secondly, the use of a modification of the well-known Hoffman's patent 
kiln for drying, or drying and coking, the consolidated mixture of 
crushed ore fuel and fluxing ingredients required in making the aforesaid 





new pig ron or fora like drying, ora drying and coking, of any arti- 
ficial or moulded fuel for smelting or other purposes. 


koe Mowers, W. Parkinson, Ripon. — Dated 28th November, 


This invention embraces the driving of the counter shaft from a spur 
wheel situate between the two drums and gearing into a pinion in the 
centre of the counter shaft, so as to be in a line with the operator ; also 
grooved wooden runners provided with india-rubber tires ; also a knife 
cylinder made open in the centre and having extra metal in the rim ; also 
a loose swinging handle and projecting supporting stud on the frame to 
keep the handle off the ground. The sae is all within the frames in 
lieu of outside thereof, and the blades extend close up to the insides of 
the frames. 

4082. Larues ror Suapine Ovat Form, J. Phillips, Birmingham.—Dated 
28th November, 1874. 

The object of this invention is to form an oval of any required size or 
shape from any kind of material to be used for buttons, Bex wey or other 
articles where the oval form is desired. And the main feature of the 
invention consists in causing the material which is to be formed oval to 
be stationary and the cutters movable to and fro, and revolving in an 
oval or elliptical orbit. 

4083. ComMuNICATING BETWEEN A TRAININ MOTION AND THE SYTATION- 

MASTER, G. Pocknell, Bxeter.—Dated 28th November, 1874. 

is ists in an arr t of wires and stops close to the edge 
of the line or sleeper, said stops being acted upon by a spring from 
beneath. The guard's carriage is furnished with means for pressing down 
the stops so as to break the current of electricity which passes up into 
carriage and connected with electro-magnetic telegraphic apparatus. 
4084. Cooine Air, A. V. Newton, Chancery-lane.—A communication from 

Capt. T. J. Willans, R.B.—Dated 28th November, 1874. 

This invention relates to the compression of air by and in the presence 
of water, whereby it will, while undergoing compression, be robbed of a 
great part of its latent heat, and in consequence will on liberation be 
applicable for cooling and ventilating. 

4085. Srraps or Betts ror Drivinc Macuinery, FE. Wigzell, J. Pollit, 
and W. Mellor, Sowerby Bridge.—Dated 28th November, 1874. 

This invention relates to improvements in the method of making straps, 
whereby strips of paper are stuck together by cement or varnish, the 
latter protecting the strap from the effects of damp, and to give greater 
adhesion for driving purposes, linen or canvas is placed on the driving 
side. The inventors also make straps of the pulp and face with canvas 
in the process of manufacture. 

4087. Bieacuina, 7. N. Palmer, Lansdowne-road, Dalston.—A communica- 
tionfrom L. P. H. P. Balna, Reims.—Dated 28th November, 1874. 

The inventor uses a bath composed of bicarbonate of soda and sub- 
carbonate of magnesia, into which air is introduced by pressure. The in- 
ventor puts into an apparatus the above-mentionec matters with the addi- 
tion of sulphuric acid ; the gas which is emitted from this apparatus 
saturates the bath, and in order to continue the application the inventor 
saturates the same bath with sulphurous gas accompanied by the intro- 
duction of the oxygen of the surrounding air. The inventor also uses 
chleride of lime in the water saturated with sulphurous gas, always with 
the addition of the oxygen of theair. The inventor reserves to himself 
the use of all the means producing sulphurous, carbonic, and oxygen gas 
applied to the bleaching of the above-mentioned materials. 

4088. Lupricatina, W. R. Lake, Southampton-buildings, London.—A coin- 
munication from C. A. Shaw, Boston, U.S.—Dated 28th November, 1874. 

This invention relates to means for lubricating the spindles of spinning 
frames and the like, and consists primarily in the use of a ring in the 
oil cup of the step or bolster so arranged and operating as to deliver the 
proper quantity of oil to lubricate the spindle and prevent the passing of 
the sediment and impurities in the oil through the oil apertures ; it also 
consists in a novel construction and arrangement of the parts, by which 
a greater saving of oil is effected and better results produced than with 
the steps and bolsters in ordinary use. 

4089. Lamps, F. Rhind, Brooklyn.—Dated 28th November, 1874. 

This invention consists, First, in a combined extinguishing device and 
flame spreader, which is so hinged to the ends of the wick tube that 
when opened outward it forms a break or check to the current of air that 
rises - along the ends of the flame and prevents it from spreading. 
Secondly, ina ring secured to the upper end of the operating rod, and 
the spring by which the extinguisher and spreader are operated. Thirdly, 
in the devices by which the operating rod is prevented from closing the 
extinguisher ; and, Fourthly, in forming through the bowl, a little to one 
side, a tube, up through which the rod for operating the extinguisher 
passes. Pivoted to the side of the lamp standard near its base is a hand 
plate extending = to the base of the bowl, and having a small metal 
ring or loop attached thereto, and passing the operating rod in order to 
connect the plate and rod together. When the rod is moved upward this 
ring draws the plate inward towards the standard, in which position it 
causes the ring to assume a vertical position, and thus prevent the move- 
ment of the operating rod. Upon the upper end of the rod is formed 
another ring, which fits over the mouth of the bowl and upon which the 
lower part of the operating spring rests. By thus forming a continuous 
= for the bearing of the spring, the spring will always have a bearing ; 
and it entirely dispenses with the need to adjust a foot under the spring 
each time the lampis moved. Pivoted to the upper end of the wick tube 
are two curved wings, which swing up over the top of the wick so as to 
extinguish the flame from the ends of the tube instead of from the side, 
as customary. These wings are made sufficiently wide that when pressed 
back over the top of the wick they strike against the top of the burner 
and break the current of air rising along the edge of the flame and pre- 
vent its spreading. By these means an extinguisher and flame spreader 
are formed by the same device. The wings are operated by the spring, 
which catches into ears formed on the outside of each wing. The tube 
od .~ os rod is open at both ends, andis blown in one piece with 

e bowl. 


4090. Ink-penciL, J. L. Petit, Birmingham.+Dated 28th November. 1874. 

This new or improved ink-pencil consists of aniline dies or mixtures 
thereof thoroughly incorporated with finely powdered plumbago or black 
or deep coloured chalk, together with gum water or other adhesive 
material soluble in water. The paste produced may be made into sticks 
and dried and be used as a crayon or chalk, or be enclosed in cedar as an 
ordinary black lead, or be made into fine rods to be used as an ever-pointed 

neil. The writing produced by the use of the ink-pencil may be copied 

y pressing moistened paper upon it. The original writing is thereby 
made more legible as the moisture dissolves more or less of the aniline 
compound in the composition, and the dissolved matter dyes the vege- 
table fibre and deepens the colour of the writing. Several copies of the 
writing may be taken. The ink-pencil may be produced in different 
colours. 

4091. Roaps anp Ways, C. L. Light, Great Winchester-street, London.— 
Dated 28th November, 1874. 

The main feature of this invention is cutting or dividing cubes or 
blocks of wood by a diagonal cut or severance that one end shall be 
thicker than the other, the thicker end to form the base and the thinner 
the wearing surface ; the spaces between the blocks, consequent upon 
— on being filled in wholly or partially with gravel or other 
material. 

4092. CoLLectiInc anp Turninc Hay anp Straw, J. W. Wagstaf, 
Pershore.—Dated 28th November, 1874. shits 

Consists of a centre bar with front guiding wheel and two hind wheels 
carried bya crosshead. Round the crosshead is a ring of tines held by 
deepening chains from another crosshead, this ring being worked from 
the axles of the driving wheels by bevel or friction gearing. 


ons. vane Fisres, J. Clough, Bradford.—Dated 30th November, 
ho 





In conveying wool or other fibrous material (after being washed) from 
the washing bowl or trough to the squeezing rollers, a carrying fork is 
employed operated by crank motion with balance whecl on the end of 
the shaft, and worked in a curved plate, the curve of which is suited to 
the movement the fork is desired to describe; this curve may be flatter 
or quicker according to the dist. e sq ing rollers may be from 
that part of the bowl or trough where the wool is lifted by the last wash- 
ing fork and placed upon the curved plate. The eyrve of this plate begins 
at the point where the wool is leaving the sud or'wash liquor and con- 
tinues upwards far as is necessary to give the wool sufficient fall down 
an incline leading to the a < the rollers, and so to pass it through the 
rollers. This curved plate has two sides or guards to prevent the wool 
from falling off it when being taken forward by the carrying fork to the 
rollers. Stationary holders are placed at the foot and on the top of the 
curved plate to retain the wool, when lifted from the bowl or trough and 
placed upon it, until the carrying fork working in the curve comes and 
takes such wool forward to the top of the inclined plane and from whence 
it slides down to the the nip of the rollers. There are holders called ratch 
tooth holders (by the teeth taking the form of ratch teeth). The head 
of the carrying fork which works in the curve is fixed upon a square part 
of the lower end of the stalk, and is movable up and down it; an —- 
able steel spring, being placed on the stalk above the head of the fork, 
gives way by r ding to the thickness of the body of wool 
which it may for the time be carrying, —_ which it ily suits 
either a r or a smaller amount of mate: under operation. The 
prongs of this fork are formed slightly rounded at the front part, ranning 
out conically to the back part. 


4099. Harness, G. D. Sampson, Brentwood.—Dated 30th November, 1874. 
This invention relates to an improved contrivance to be styled Lennan’s 

safety tugs, for connecting the traces, backbands, and the straps of 

harness, instead of by the o: buckles hitherto used for that purpose 


and consists of a sli l e of metal, leather, wood, or any other 








uitable material, and which is passed on to one strap, whilst on the 





other strap is riveted a projecting pin made of iron or other metal which 

fits into holes made in the first or loop strap similar to the holes made in 

the strap in the case of the buckles above referred to. 

4101. Sewine Macuines, 7. B. Bishop, Regent-street, London.—Partly a 
communication from G. H. Bishop, Newport, U.8.—Dated 30th November, 


1874. 

This invention relates to an arrangement of inclined recess made either 
in the shaft or inside the boss of the driving or fly-wheel of a sewing 
machine in combination with a metal roller and blade spring, whereby 
the wheel will run freely in one direction, thereby acting as a brake 
to prevent the machine being driven the wrong way, whilst if driven in 
the opposite direction the wheel will become self-locking. No adjvst- 
ment = the part of the operator is required and no noise produced when 
at work. 

4104. SusrenpDING AND ConTROLLING Bertus, Capins, &c., W. Morgan- 
Brown, Southampton-buildings, London.—A communication from T. P 
Ford and T. 8. Dick, Brooklyn, U.S.—Da'ed 30th November, 1874. 

This invention describes a combination of suspension bars or frames 
with carrier frames and connecting rods, together with a fixed arm and 
connecting rods, attached to and in connection with the berth so that it 
shall be kepi in equilibrio during the movements of the vessel. 

4105. Rectitivear Wes Looms, A. C. Henderson, Southampton-buildings, 
Holborn.—A communication fron Madame Auroy, Paris.—Dated 30th 
November, 1874. 

The object of the invention is to manufacture automatically, and with 
greater rapidity, better and finer tissues than those made S existing 
looms, whether for the manufacture of stockings, drawers, or whether 
generally for the manufacture of webs of all dimensions and forms. The 
improvements consist :—First, in the mode of collecting or gathering the 
threads in more or less numbers, and the formation of the mail differing 
on the division of the gathering and forming plates, by means of a single 
box bearing all the plates. This box divided internally, guides the side 
plates of the gathering plates, and holds the articulated bar which receives 
the forming plates suspended outside. The movements of the plates are 
sometimes dependent and sometimes independent of one another. In 
descending, the gathering plates submit to the action of a jack moving 
on a bar of peculiar mechanism to admit of making the mail more or less 
slack, the other movements of the plates are due to the combined effects 
of a movement of the box and lift which draws the forming plates, that 
is to say, which acts automatically on all the . Secondly, in the 
conduction and pressing by means of the play of the pressers articulated 
with the forming plates, and all united by a common mechanism com- 
bining these effects with those of the internal box, and of the needle bar 
Thirdly, in the swipes of the racks of the conductor bar, and in the 
addition of a conductor check with double swipe, whose object is to 
displace the conductor by a needle at the end of all its courses. Fourthly, 
in the novel disposition of a punch bar on which the carriage of the punch 
bearers slides. One of the bearers has nine needles, another thirty-one, 
and a third five slides, each bearing two needles. The punch bearers 
and their mechanism combine their effects with those of the motor 
organs ; they are neutralised at determined times by self-acting means, 
for the retreat and advance of the punches. Fifthly, in the combination 
of a regulator with endless metallic blades furnished with projections 
at suitable distances, and admitting by a single mechanism of making all 
the desired variations necessitated by the dimensions of the different 
working of the web, whether for stockings or otherwise. Sixthly, in 
the combined effects ef the punch bar with those of the regulator, 
and of the government of the cams of the bar and of the conductor 
bar, admitting of the automatic manufacture of the diminished part of 
a stocking without stopping the loom. Seventhly, in the general 
disposition of the loom whether worked by hand or steam. Eighthly, in 
the employment of the improvements, together or separately, for the 
manufacture of all kinds of web to which these effects relate. 

4107. Furnaces ror Steam Botters, J. A. Salmon, Manchester.~ Date 
30th November, 1874. 

The invention consists principally of the combination of a large air 
aperture in the furnace door provided with baffle-plates both inside and 
outside the door with a series of revolving fire-bars, and a coke chamber 
or oven at the end of the bars. 

4108. Preventine INcrustation 1n Boirers, J. B. Deluy, Naples.— 
Dated 30th November, 1874. 

This invention is an improvement on all the discoveries made until 
now, and consists in a powder made out of one only vegetable produce 
pulverised, which is introduced in the boiler through the manhole when 
the supply of water is completed. The disincrusting powder, which is 
named ‘‘disincrustant Marseillais,” is neither a compound nor a mixture, 
and it disincrusts, cleanses, clears out all deposit by spontaneous action. 
By the ebullition the incrustation is dissolved and goes out through the 
tap purger. 

4122. Rorary Puppiine Furnaces, E. A. Jones and J. A. Jones, Middles- 
brough.—Dated 1st December, 1874. 

This invention relates to improvements in rotary puddling furnaces, 
and consists, First, in admitting water intermittently to the space 
between the casings of the furnace (when the furnace is composed of two 
casings) by various modes or contrivances ; one mode being by means of 
valves or cocks, another method is by means of scoops or bent pipes, or in 
some cases by a coil of pipes or annular space or duct formed round the 
outside of the revolving furnace, and another plan by means of buckets 
arranged at intervals around and attached to the outside of the outer 
casing. Secondly, in effecting the egress of the water from the water 
space of the rotary furnace by means of pipes, channels, or ducts, one or 
more of which are coiled round the outside of the outer case, and com- 
municate at one end with the water space. Thirdly, in forming the 
rings which are secured round the ends of the furnace, and which are 
divided into two or more segments, with recesses on their outer faces 
respectively, which recesses fit over corresponding projections on the 
outer faces of the rings against which the furnace rings revolve, and serve 
to maintain a tight joint and to prevent the waste of cinder and iron 
thereat ; also, in connecting the water pipes, which are cast in the bodies 
of the rings, at their external ends outside the furnace with the water 
space between the casings by means of branch pipes or connecting 
pieces. Fourthly, in constructing the cast iron or steel end of a single 
cased rotary furnace in two or more pieces or segments, which are respec- 
tively attached to the circular flanged end of the furnace by bolts, and to 
each other by internal or external flanges and bolts. 


4123. ArtiriciaL Pavates, J. H. Johnson, Lincoln's-inn-flelds, London.— 
A communication Jrom J. Peyer, Berne.—Dated 1st December, 1874. 

This invention relates to means of, or appli for, P ting for 
natural defects in, or accidental injuries to the velum or curtain of the 
palate, and consists in the employment of a peculiar arrangement of 
obturator for the roof of the mouth, composed of hardened india-rubber 
or vulcanite, in combination with a valve or movable portion of similar 
material, whereby a clear articulation is obtained, and the operation of 
deglutition is effected with the same facility as if the velum or curtain of 
the palate existed in its natural condition. This system of artificial 
palate is applicable in all cases of injuries to the velum or curtain of the 
palate known under the denomination of rictus Lupinus, that is to say, 
whether such velum or curtain exists partially or is entirely absent. 
4325. Reouiatinc THE PressuRE aNp FLow or Stream, W. L. Wise, 

Chandos-chambers, Adelphi.—A communication from A. Coignet, Paris. 
—Dated 15th December, 1874. 

The First part of this invention consists of an apparatus constructed with 
a vessel partly filled with mercury, which is caused to rise or fall in a tube 
containing a float by means of the pressure of the steam in the service pipe 
on the mercury. The floatactuates, by means of suitable connections, an 
equilibrium valve cock in the service pipe, by opening and closing which 
the pressure of the steam is regulated. The Second part of this invention 
consists of a digester placed below the condenser of a steam engine 
with which it is connected by a pipe or pipes. In the digester a hollow 
port moves, connected to an equilibrium valve below the digester, by the 
opening of which the water of condensation is allowed to escape. 

4875. Turasuine Macuines, W. Morgan-Brown, Southampton-buildings, 
London.—A communication from H. Rose and G. Rose, Paris.— Dated 
19th December, 1874. 

This invention describes a cleaning apparatus attached to a thrashing 
machine by means of a riddle working to and fro, moved by the straw 
shaker for separating matters larger than the corn, in causing the corn to 
fall thence upon a riddle, which separates the smaller particles of refuse, 
and also in falling down a shoot, where an ascending column of air draws 
up the matters of less specific — than the corn, in suspending 
across the shoot a series of pallets, which allow the corn to pass but ex- 
cludes air, and in utilising the back motion of the straw shakers to bring 
back the corn thrown out with the straw by a series of cleats or cross 
boards fixed on the underside of the shakers. 


1046. Umpretias, Parasois, EB. Charegeat, Paris. —Dated 22nd March, 
1875. 





This provisional specification describes improvements, the chief object 
of which is to dispense with the spring catches usually employed to 
retain the umbrellas in their opened and closed positions, and, conse- 
quently, to dispense with the notches in which these catches are fitted, 
and which are a source of weakness. The specification describes a par- 
ticular construction of ——- of the frame whereby the umbrella is kept 
open or closed autumatically. 

1882. Lamps anp Lamp Burvers, J. H. Johnson, Lincoln's-inn-flelds.—A 
communication from H. G. Moehring, Philadelphia, U.8.—Dated 22nd 
May, 1875. 

The essential features of this invention consist of, First, in an argand 
lamp burner, the combination with two or more independent wick tubes 
of a central draught tube, and an external wick assembling shell, which, 
with the central draught tube, forms an annular chamber to receive the 
wicks from the independent tubes and assemble them in the form of an 
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annular wick. Secondly, in an argand lamp burner, the combination of 
the following instrumentalities, namely, two or more independent wick 
tubes, acentral draught flue or tube, a wick assembling shell, which extends 
above the wick tubes, surrounds the central draught tube, receives the 
witks from said independent tubes, and assemb' es them around the 
central draught tube in the shape of an annular wick; one or more 
lateral air passages located between the wick tubes and leading to the 
central draught flue or tube. Thirdly, a lamp burner, formed with a 
filling orifice or passage extending through it from top to bottom. 
Fourthly, in an argand lamp burner, a central draught flue or tube, which 
communicates with the oil reservoir of the lamp, and constitutes a 
passage through which the lamp may be filled. fthiy, in an argand 
lamp burner, the combination of a central draught flue or tube formed to 
communicate with the lamp reservoir as described, of a plug or stopper 
within the tube, closing the said ch 1 of cx tion, and 
removable through the upper end of the tube. Sixthly, in combination 
with the central draught flue or tube of an argand burner, an inner 
draught regulating tube concentric with the central draught flue, and 
formed with an opening or openings, for the reception of a portion of the 
air admitted to the said draught flue. Seventhly, in combination with | 
the central draught flue the innerconcentric draught regulating tube, and 
one o¢ more transverse vertical plates or partitions. Eighthly, the 
removable plug or stopper for the central draught flue, formed with a 
stem, by which it may be lifted out from the flue, and a cup or receptacle 
for catching the refuse that may drop from the wick into the draught flue. 
Ninthly, a wick tube formed on one of its sides with an offset bulge or 
corrugation to receive a portion of the wick, which is crimped or bent 
therein, in combination with a wick raiser working through an opening 
in the said bulging part or offset of the tube upon the crimped portion of 
the wick. Tenthly, the combination of two or more wick tubes, each 
formed with an offset bulge or corrugation, to receive a crimped portion 
of the wick as described, with wick raising pinions or ratchets, one for 
each tube, working through openings in the bulging parts of the tubes 
upon ‘the crimped parts of the wicks, and a single rotary shaft or spindle 
upon which all the pinions are fixed. Eleventhly, the annular oil receiv- 
ing recess, formed in the top of the metallic lamp body, around the lamp 
collar, in combination with an oil conducting tube or tubes leading from 
said recesses into the lamp body. Twelfthly, the lamp body, or oil 
reservoir, in combination with an extension or well, projecting below the | 
bottom of and communicating with the oil reservoir, and a central draught 
tube, which at the bottom is united with said well, and forms with it an 
annular chamber for the reception of the lower portion of the tubular | 
wick. Thirteenthly, the lamp body and the annular receiving chamber | 
projecting below the bottom of the said body, and formed by the union | 
of the central draught tube, and an outer enveloping jacket as described, 
in combination with a drip-cup constituting the base of the lamp, and pro- | 
vided with a tubular perforated stem, which is detachably connected 
with the lower end of the annular wick receiving chamber. Fourteenthly, 
the lamp body, the detachable drip-cup constituting the base of the 
lamp, and the tubular connecting stem, through which air is admitted to 
the central draught flue of the lamp, in combination with an outer per- 
forated shell or receptacle, into which the lamp fits, and from which it is 
removable. Fifteenthly, the detachable drip-cup, formed to constitute 
a base for the lamp, when the latter is removed from the outer shell, or 
jacket, and provided with a discharge spout and shield, and a central 
perforated stem, having at its base an opening through which the drip 
may pass into the cup. 
1937. Oven, H. A. Bon l 
Paris.—Dated 27th May, 18 
This invention consists in constructing portable or stationary oven 
formed of two cone i from each other 
filled with non- 
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turning lower sole in combination wit 
soles. 
1945. Reevuriatisc Watcues anv Cocks, LZ. Baton, Wo Dated 
27th May, 1875 
The nature of this invention consists in the construction and arran, 


watches, and cloc 





nomcters 5 Th 


rulating « 





ment of a device for re 





regulator frame is provided with »arms to 

frame. The inventor uses a hair-spring k ding 

hair-spring. The said hair-spring lock co’ Lp it a 
bolt, and levers regulator frame. The inventor uses 





hair-spring holde with a plate, a fixed and movable jaw and 

levers. And in combination with the above parts the inventor uses a 

sight connected with a lever for fastening the index. 

1956. Sait Hank orn Suackie, F. Ramsay, Vob place, Ru ssell-squvare 
—A communication from D. G. Low, Chelsea, US.—Dated 28th May, 
1875. | 

An improved sail hank. The object of this invention is to provide a 

simple, substantial, and effective device for connecting a jib or stay sail | 
with its stay, one which can be readily applied to the stay and sail, or | 
removed therefrom with greater facility and ease than the hanks as 
ordinarily employed. This improved hank is intended asa substitute for 
the common iron hank now in use on board of vessels of every description. 
The body of this hank is made of a metallic bar of a U shape, and is pro- 
vided with a spring-locking bolt, passing through the lower ends of its 
arms. The bolt is so applied to body portion as to be incapable of becom- 
ing accidently detached therefrom, while it can be readily drawn back- 
ward so as to afford a free open passage to the eye of the hank. This 
bolt is provided with a stud, which not only performs the function of 
rendering the bolt nondetachable from the main part of the hank, but 
also that of locking the bolt when desirable. This bolt is also furnished 
with a spring, which not only serves to maintain the stud in its locking- 
socket when the hank is locked, but allows the bolt to be thrust forward 
soas to withdraw the stud from its locking-socket, and allow the bolt to 
be rotated and drawn backward soas to give a free opening tothe eye of the 
hank, and thereby enable it to be readily applied to a sail and its stay, 
or removed therefrom, as circumstances may require. The sail hank 
may also be employed as a shackle for blo and various other appli- 
ances used on shipboard ; also for gun carriages, harness, and other 
purposes. This improved hank is simple, strong, and reliable, not 

to get out of order, and very durable, and can be applied to a sail and 

stay with facility in the roughest weather. 

3836. Toots ror Currine Stone, &c., B. Munro, Forfar.—Dated 6th 
November, 1874 

In carrying out the invention the cutter is made in the form of one- 
half of a hollow truncated cone, and is held in a conical socket formed 
for it in the holder. The cutter fits a recessed part of the conical head of 

a spindle, and is prevented from turning by the shoulders of the recess, 

whilst the spindle is itself prevented from turning by a projection on it 

entering a groove in the side of the socket. 















THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

BEcAUSE of the cheapening rates at which Scotch pig iron is to 
be got, and the weakening influence produced thereby upon the 
Cleveland product, which, practically shut out of Scotland, is now 
accumulating in its own stores, the common irons were to-day 
Thursday—in Birmingham, much pressed upon the market at 
— more in favour of consumers than have before for some time 

een noted. Nevertheless, best hematites were strong; No. 4, 
being 80s. short weight at the furnaces, becomes from . to 100s, 
long weight delivered at the mills and forges in the district. There 
were slight sales of almost all classes, but the orders represented 
scarcely more than insignificant lots. The quantities which now 
regulate transactions were spoken of by agents in terms of much 
disappointment. 

Good boiler plates could not be bought under £12 10s., and at 
that figure the mills of the firms most known for the excellence of 
the quality they produce are proportionately better employed than 
are the mills at which an inferior plate is produced, Buyers of 
sheets tried hard to shake the firmness of the makers of best 24 
gauge iron, but they could not get a quotation from such producers 
under £11 15s. A very attractive specification might pre mae have 
been entertained at £11 12s. 6d., and it may be £11 10s.; but no 
order would induce such firms to accept less. Still there is a class 
of singles to be had at £11 7s, 5d., and upon a great deal of pressure 
at half-a-crown under that figure. No maker will, however, con- 
sent to book large requirements at so low a price. Bars of all 
kinds were plentiful. While it was difficult to get a trustworthy 
smithy bar at under £9 10s., there yet were a few men who would 
accept a small bar order at £8 7s. 6d. ; and South Wales merchant 
bars were freely upon offer at £8 2s. 6d., which is 2s. 6d. reduction 
upon previous quotations, 

The Pelsall Iron and Coal Company have just issued the report 
they in‘end to present to the next Lett yeasty meeting of their share- 





holders. It recommends, upon the half-year’s working a dividend at 
the rate of 24 per cent, per annum ; but it makes no allowance for 
depreciation of ironworks plant. There were suggestions for in- 





creasing the value of the property in respect of an extension of the 


valuable mineral possessions of the company, in which the share- 
holders will no doubt readily concur, 

The ironworkers are deliberating cautiously and secretly upon 
the nature of the reply which they believe it will be best for them 
to make to the ironmasters on the 16th inst., when they have to 

ronounce upon the employers’ offer as to 8s. 6d. instead of 9s. 6d. 
one the minimum of the proposed new sliding scale for the regu 
lating of the wages in the mills and forges, as also in relation to the 
extension of the notice for any change in the scale. The men in 
this district held a great representative district meeting at West 
Bromwich, on Monday, when certain propositions were agreed upon 
which it was determined should be submitted to the votes of the 
several lodges, The question will therefore be settled by the men 
upon the democratic principle by which they have hitherto been 
mostly guided. 

Most mill and forge proprietors who are doing a fair business 
are giving considerable attention to the best method of puddling 





iron at the minimum of labour and fuel cost. 

Satisfactory accounts are given about the working of the Casson- 
Dormoy puddling furnace at the Round Oak works of the Earl of 
Dudley. In a single furnace it takes nearly 27 cwt. of coal to 
produce a ton of iron. The double furnace is more economical 
even when fed with cold pig iron; but when the furnace is not 
only a double furnace but possesses a Dandy, or chamber in which | 
the cold pig iron is heated before it is thrown into the puddling 
chamber, and where the iron is stirred by a mechanically-moved | 
rabble upon a concave bottom, kept cool by underlying water, the | 
economy in fuel is so considerable that a ton of iron can be made, 
it is claimed, at a consumption of no more, perhaps, than from 
13 ewt. to l4cwt. of coal. 

The Siemens-Martin process keeps in full operation at the iron 
works at Wellington, where Messrs, Nettleford, of Birmingham, 
produce the metal of which they make their celebrated wood 
screws. Twenty-seven furnaces are there worked by gas, which the 
process supplies, but it cannot be said that much economy in fuel 
is secured. Taking the works throughout, I understand qui 
much coal is burned as though gas were not the ultimate heating 
power. Certainly the heat is much fiercer, and greater purity 
attends the application of gas, but I also understand that there is 
considerable expense in repairs because of the intensity of the 
heat. The workmen deserve commendation for the sturdiness with 
which they labour. They go on in three relays, and work five heats 
apiece, but because of the great heat they have to endure, are, if I 
mistake not, paid as if they worked six heats upon the old plan, 

A wide difference still prevails in the quotations for c« As 
low a price as 8s. is being asked by some vendors of forge coal, 
whilst 18s, t 
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s still the price quoted west of Dudley for the best 
thick coal of that district, 13s. for furnace coal, and 4s. 6d, for 
slack. The reduction for which consumers are looking is still 
retarded by the Warwickshire strike. 

The old cry of South Staffordshire done for is again heard by 
men who are working pits but seldom profitable, and by iron 
require, and have 1 








makers who have to buy € verything th y 1« 
pits nor blast furnaces. Scarcely ever, however, in modern times, 
were the natural resources of Staffordshire more promising. 8S 





cess is atte nding the reopening of old pits and the sinking of 
ones upon almost all hands, Last August a new ny, with 











the title of the South Staffordshire Colliery Com} mimenced 

to re-work certain pits at Lyndon, in the West 5 ich district. 

Here, on Tuesday last, the workmen came upon a 1 of heathen 
: ete 


coal seven yards thick, which it is believed is, in a maiden state, 
extending over a considerable area of the estate. 

As arbitrators in the dispute as to wages, between the mine 
owners and the miners of North Staffordshire, Mr. John Brown, 
of Hednesford, and Mr, John Adamson, of Manchester, have been 
nominated by the employers, and Mr. Burt, M.P., and Mr, 
W. Crawford, of Durham, have been similarly selected by the 
miners, 

Of the foreign competition now going on, plenty was made in 
Birmingham to-day by those traders who were interested in bring 
ing down prices. The producers of charcoal iron had to hear 
of the trade which is being done by the Round Mountain Co., of 
Alabama, in particular, who are still sending—from their on¢ 
furnace, it must not be forgotten--charcoal iron to L 
where they sell it at £7 per ton, which at present exchanges and | 
ballast freights is more money by about half-a-dollar than can be | 
got for the same iron at Cincinnati. 

The American transactions in no way affected the quotations in 
Birmingham to-day of the firms who produce the iron with which | 
the small shipments of the Alabama product compete. Their 
chief customers, who are the chilled roll founders, the makers of 
mowing machines, and the producers of high class thin sheets, take | 
all they can turn out ; whilst the consumers on their part com 
plain that the supply is much too restricted. As to the mower, | 
it is in the making of the somewhat massive bar, to which the | 








cutters are attached, that the charcoal iron is being used. 

Amongst the hardware makers, who, on Birmingham Exchange, 
quoted the competition of foreigners in the finished article, as a 
reason why they should get finished iron at lower prices, were the 
makers this time of padlocks and curry-combs, It is no new thing 
for the Americans to make curry-combs, and in so doing to beat 
even the firms of Willenhall, where, till the Americans began to 
make them, almost every curry-comb used anywhere in the world 
was produced. Alike as to metal and wood, the Transatlanti 
curry-comb is superior to the English high-class article ; 
and now that dear labour and materials have increased the 
cost of the low-class goods, the Americans are running this district 
hard in that class of comb likewise. But to have padlocks of 
American make more than uncomfortably elbowing the goods 
turned out by the noted locksmiths of South Staffordshire should 
disturb the repose of even George the Fourth, who entertained the 
highest opinion of the trade skill of the Black Country locksmith 
based, it is said in a whisper, upon his cleverness in picking the 
prison locks with whose aid it was alas, often attempted to keep 
him from returning to his cups. 

Orders for machinery and bridges, girders, and other constructive 
ironwork for Spain, are being executed at local foundries, and at 
the edge tool and implement forges the workpeople are well 
employed upon plantation hoes, and other similar edge tools for 
India, Australia, and South America. On home account the iron- 
founders are well supplied with orders for mill gearing and 
machinery, gas and water mains, and other heavy castings; while 
for seasonable horticultural implements there is also an active 
home demand. 

There was an interesting meeting on Monday, at Dudley, of the 
South Staffordshire Institute of Mining Engineers, when Mr. 
Alexander Smith, C.E., the secretary, read a paper on ‘* Neuss’s 
Litter, and Suggestions for the Immediate Treatment of Accident 
Cases,” The secretary explained that he had recently received a 
letter from Sir Edmund Lechmere, secretary to the order of St. 
John of Jerusalem, in England, in reference to the introduction 
into that institute and to the general mining population of a new 
and improved litter for the conveyance of injured persons. He 
had obtained the loan of one of the litters, and he submitted it 
to the inspection of the members. It need hardly be described 
here, inasmuch as its construction is well known, because of the 
sy given to it during its extensive use throughout the 

ranco-German war. It immediately presented itself to the 
engineers as of great merit, and, after a discussion, it was deter 
mined that the secretary should bring the matter under the notice 
of the masters, and that the best thanks of the meeting should be 
sent to Sir Edmund for the trouble he had been at in bringing his 
litter under the notice of the institute. 





(From our own Correspondent.) 


Towarps the end of last week there was rather a tendency 
tewards some improvement in the iren trade of this district ; there 





; | ducing districts of West Lancashire there has been almost a 
| general stoppage of the pits for the Newton races. Both men 
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were more inquiries, with an apparent disposition for business‘on 
the part of consumers. This, however, has proved to be only a 
temporary revival, and the metal market is again excessively flat. 
Jeyond one or two speculative transactions, at prices considerably 
under the current rates, there has been very little legitimate 
business doing, and, led by the Scotch market, the price of pig 
iron here is steadily falling. Consumers are still holding back their 
orders in the —_ of touching the market at its lowest point, but 
there is little doubt that there is a large quantity of iron which 
must be placed, and it is simply a question of how long it can be 
withheld from the market. In Lancashire makes, nominally, 
there is no material alteration, the prime foundry iron, delivered 
in the Manchester district, being quoted at 68s., and in some 
cases at 66s. per ton, and forge numbers at about 65s. per 
ton, but these figures are altogether above the market, and 
makers are even being undersold in the immediate locality of their 
own works, They complain, however, that even these relatively 
high prices are not remunerative, and I understand that prepara- 
tions are being made for blowing out some of the furnaces. In 
Middlesbrough iron the nominal quotations for No. 3 foundry 
delivered in the Manchester district are about 64s. a ton, but mer 
chants, who in some cases were very anxious to get rid of their 
stocks, are offering at 2s. per ton under the above price. Some 
rather large inquiries for manufactured iron have been put forth 
within the last few days, but the terms of delivery were such that 
very little actual business has resulted. There has, however, been 
a very fair demand for ordinary iron bars, and some of the works 
are now tolerably busy, but many of the forges are only poorly 








supplied with orders, and generally the finished iron trade is dull. 
The nominal quotations for ordinary bars delivered are about 
£8 10s. per ton, but Middlesbrough makes have given way a trifle 


1 


| during the week, and concessions are necessary to secure good 


orders, 
The coal trade continues quiet, and prices are weak, -+ut there 
has been no material increase in stocks during the past week. In 


| the Manchester district they are some thousands of tons below 


what they were at this time last year, and in the large coal-pre 


I 
masters seem to be fully alive to the necessity of restricting the 
output as much as possible if the present rate of wages and prices is 
to be maintained, and there is a prospect that during the next few 
weeks there will be a continual interference with work by holidays. 
So far as the larger firms are concerned there is no material altera 
tion in prices, but the smaller proprietors continue to push in the 
market, and common coal has now been reduced to so low a point 
that it scarcely pays for the raising; and I am informed that in 

er two cases colliery propri¢ are seriously contemplating 

















turning off their common seams altogether for the present. In 
gas-making coal there i tolerably good inquiry, and as prices 
nay now be considered low, ml screened Wigan 4ft. being 





icts are being given out 


l, maintains 





vergton at the pit, contr 


ier freely. Cannel, however, which is not plentifu 


























its price. The shipping trade continues dull ; consumers will not 
buy for more than a month, and only then at reduced prices, and 
ood Lancashire steam fuel delivered al side in Liverpool cant 
r ht at lls. Gd. per ton 

lor coke there is a steady inquiry l ites, 

The wages question causes some perplexity in the West Lanca 

re district. On all hands, it is admitted that ; luction of 
v sis necessary, and the smaller colliery proprietors, who have 
been underselling the market in the anticipation of reduced w 
are very anxious that some step should be taken, as they are, in 
some cases, raising coal at un absolute loss, rhe | t coal 
owners, however, show no signs of maki move, and I und 
stand they are influenced in this by the action some of the smalle 
concerns took when the last reduction was made, the large houses 
being left to fight the battle with the men, whilst the others 


| reaped the advantage of the principal pits being closed. Natu 





rally, irge coalowners do not care to enter into another 

struggle, which would be almost inevitable, in which they might 

again be unsupported, and they seem determined to leave the 
; 1 





initiative in the present case to be taken by the smaller collieri 
| 


(From our own Correspondent.) 

As was announced in a portion of last weck’s issue of Tut 
ENGINEER, there was considerable agitation late on Thursday of 
that week as to what the probable result of the London and othe: 
failures might be. It was well known, as stated in my last week's 


| letter, that a local concern, the Phoenix Bessemer Steel Company, 


Limited, was a creditor for a large amount in the estate of Gilead 
Smith and Company. The fact was so soon established that the 
shares of the Phenix Company began to be “ knocked out” on 
the Stock Exchange, and so roughly treated that from 29 dis. they 
fell to 43 dis., the amount actually paid up being £40 per share. 
In the afternoon of the day named the directors, after several 
preliminary consultations, met and finally determined to go into 
liquidation. A circular was got out the same evening for issue to 
the creditors next day stating this fact, and that owing to the heavy 
and unforeseen loss sustained by a London failure, the scheme of 
re-construction, which was nearly complete, could not be carried 
through. The creditors consequently met at Sheffield on Wednes 
day, June ‘th, with the result detailed below, and the shareholders 
will meet on Friday at Rotherham. The capital of the company 
is £100,000, of. which £80,000 are paid up. The trade liabilities 
were not precisely known, but were stated to be somewhere about 
£100,000. The works have been stopped in a great measure, 400 
to 700 men being employed. At the meeting of creditors on Wed 
nesday, however, an authoritative statement both of facts and 
accounts was given. Mr. Josiah Smith, manager of the Barrow-in 
Furness Steel and Hematite Company, was voted to the chair, there 
being also present Mr. Jackson, Solway Iron Company, Maryport, 
Mr. Buckton, Leeds, Mr. Robinson, London, and gentlemen from 
Darlington, Manchester, Liverpool and other towns. The report 
read by the company’s solicitor stated some of the foregoing facts, 
and in addition that Gilead Smith and Co.'s order was fer 5000 tons 
of rails, 4500 of which had been sent off. The arrangement fo 
these rails was that three-fifths of the payments should be madk 
in cash and-two-fifths in acceptances. Warrants had been issue: 
: he quantity delivered, or held as per arrangement, l 
got into third hands, the present holders claiming t 
: upon them superior to that of the vendors. Thi 

to be decided by the court. The statement of accounts 
gave the following details : 
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Open 8 
Gs na ¢ 1 l4 
Mort md s ‘5,2 ) 
T £1 21 18 
kk Ye “Bt 0 
Cash a nedri 7oO 0 
Unca p capital, esti 17.00 0 0 
so 0 0 
Deduct for secure creditors .. ‘ oe 1 0 0 0 
Total ee . £84,860 0 0 


After considerable discussion it was resolved that the affairs of the 
company would be best wound up by me po a voluntary liquida 
tion under the supervision of the Court of Chancery. 

In addition to the case of the Phoenix Company, there were very 
ominous rumours in circulation here, on Friday and Saturday last, 
as to the credit of certain other firms and persons said to have 
been involved in the recent failures, or by other circumstances, I 
have some pleasure, however, in stating that, although some con 
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cerns in this vicinity were creditors for heavy amounts with one 
London house a fortnight or so since, they “‘ backed out ” in time, 
having had early warnings from their London agents. Had this 
backward movement not been accomplished, the result would, I 
am afraid, have been far more disastrous than in the case of the 
Phoenix. I can also state, on most excellent authority, that the 
rumours which have for some time been in circulation here, may, 
and ought to, cease, seeing that there is no longer any ground for 
whispering in the one particular instance to which I allude. Ialso 
believe that in two or three other directions unfair icions are 
being entertained, there being very little reason indeed for their 
propagation or existence. 

A somewhat sensational story having been circulated by the 
newspapers as to an alleged very serious fire having taken place at 
the new collieries of the Barrow Steel Company, at Worsboro’, 
South Yorkshire, Mr. George E. Chapman, the company’s colliery 
manager, writes to make several corrections. He states that the 
pit in which the fire took place is 324 yards deep, not 325ft., and 
that during the last twelve days, prior to Thursday, the sinkings 
had passed through thin beds of Cannel coal which held gas, 
necessitating the use of safety lamps. On reaching hard spavin 
the shaft was bricked up and the flues were collec’ above the 
seams where the gas lodged in three Gin. pipes, 24ft. up the back 
side of the brattice Ses 39 After firing a sump shot on Thursday 
morning, however, a flash of light was seen and a slight concussion 
felt, the lowest length of brattice being observed to be on fire. 
Water was at once pumped in, promptly nom ee 4 the blaze, 
and on Friday water drawing was commenced. Mr. Chapman 
believes that the fire was caused by a splinter from the spavin sent 
up by the shot striking and breaking one of the pipes, the liberated 
gas being ignited by coming in contact with the burning fuse. 

At the Rockingham colliery of Messrs. Newton, Chambers, and 
Co., great progress has been made since March last, when the 
shaft got on fire, a depth of 290 yards having now been reached. 

Taken as a whole, trade remains in a very quiet condition, but 
there isa clearly more healthy tone than was apparent last week. 
The transactions on record are not numerous, and the lots of iron 
changing hands are not large, so far as pig and merchant irons 
are concerned, despite the downward tendency of prices. Hema- 
tite pig irons are nominally quoted at the following figures :-- 
Maryport hematite, No. 3, 82s. 6d.; No. 4, 82s.; mottled and 
white, 80s.; Bessemer, No. 1, 85s.; No. 2, 82s. 6d.; and No. 3, 
80s. per ton, less 24 for cash. Millom Bessemer, No. 1, 90s.; No. 
2, 87s. 6d.; and No. 3, 85s.; ordinary, No. 3, 85s.; No. 4, 83s.; No. 
5, 87s. Gd. to 90s.; mottled, 93s.; and white, 88s. per ton on the 
usual terms, 

There is a good inquiry for ship, boiler, and armour plates, but 
very little new business in rails. Such orders as have recently 
been placed locally for steel rails have been at exceedingly bare 
prices, one concern being especially spoken of in the trade for its 
cutting propensities. 

The cast iron industries are a little busier, there being a fairly 
good call for plough plates, wire, tool steel, and crucible steel 
castings. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been a further decline in the prices of warrants in 
Glasgow market since last week, and trade was dull almost through- 
out. On Friday only a small business was done at 59s, 6d. cash, 
and 59s, 3d. one month fixed. The market was very quict on 
Monday, with few transactions, and these were effected at from 
3d. to 1s, 3d. below the rates with which the previous week closed. 
On Tuesday prices further receded from 58s. 6d. at the opening to 
5S8s,, with buyers offering 57s. 9d., and business was inactive. 

To-day (Thursday) the Glasgow warrant market was quiet 
throughout. There was only one transaction in the forenoon, 
while business was dull in the afternoon, and closed buyers 
58s. 14d. month open, sellers 58s. 3d. The reduced price of No. 3 
G. M. B. enables founders to take this quality instead of English 
iron, so that the demand seems about to improve. 

Makers’ prices also show a fresh reduction this week, as will be 
seen from the following quotations :—G.m.b., at Glasgow, No. 1, 
60s.; No. 3, 58s. 6d.; Gartsherrie, No. 1, 65s. 6d.; No. 3, 61s.; 
Coltness, No. 1, 67s.; No. 3, 63s.; Summerlee, No. 1, 65s.; No. 3, 
62s.; Langloan, No. 1, 64s.; No. 3, 62s.; Carnbroe, No, 1, 61s.; 
No. 3, 60s.; Monkland, No. 1, 60s.; No. 3, 59s.; Clyde, No. 1, 60s. ; 
No. 3, 59s.; Govan, at Broomielaw, No. 1, 60s.; No. 3, 59s.; 
Calder, at Port Dundas, No, 1, 65s.; No. 3, 638.; Glengarnock, at 
Ardrossan, No, 1, 68s.; No. 3, 61s.; Eglinton, No. 1, 61s.; No. 3, 
59s.; Dalmellington, No. 1, 61s.; No. 3, 59s.; Carron, at Grange- 
mouth, No. 1, 70s.; Shotts, at Leith, No. 1, 668.; No. 3, 63s.; 
Kinneil, at Boness, No. 1, 62s.; No. 3, 59s. 

The shipments of pig-iron from Scotch ports for the week ending 
the 5th inst. amounted to 8708 tons, showing an increase of 3348 
as compared with those of the corresponding week of 1874. The 
shipments of Middlesbrough pigs at Grangemouth for the week were 
a tons, being 1160 tons less than in the corresponding week of 
ast year. 

Though undoubtedly improving, the malleable trade does not very 
quickly grow in activity. Some sorts of manufactured iron have been 
considerably reduced in price within the past few days, bars and 
nail rods to the extent of 10s. per ton, their respective prices now 
being £8 10s. and £9. 

The demand for coal in the western Scotch markets has 
materially contracted during the last two weeks, and the markets 
for both home and foreign supply have been dull. Attempts have 
been made by holders of large stocks to press their sale at a reduc- 
tion, which has induced some amount of speculation on foreign 
account. The foreign shipments last week were less than those of 
the corresponding week of 1874. Stocks are nearly everywhere on 
the increase. Household coals are selling in Glasgow at from 8s. 
6d. to 10s. 6d. per ton; steam, 8s. 3d. to 11s.; smithy; 14s. 3d. to 
14s. 6d.; splint, 8s, 3d, to 9s.; Wishaw Main, 7s. 6d. to 8s, At 
the pit bank, coal dross is selling as low as 1s. per ton. It is 
expected that ina short time the output will be greatly lessened 
by the large number of miners who are leaving the collieries, and 
engaging in other employmeats. I have heard it stated, 
that about 30 per cent. of the miners have left the pits in 
this way since the present low wages were paid, and I am 
inclined to believe that the statement is not very much 
exaggerated, This will, of course, tell upon the trade in a little 
time, though as yet its effects have not, in the slightest degree, 
been felt. Boys are now prevented from entering the mines before 
they are twelve years of age; and, as the children of the miners 
are sent to partial employment at other kinds of work, wherever 
practicable, before they have attained that age, the number of pit- 
men will, no doubt, be also reduced in this way. In the eastern 
mining counties prices have a downward tendency. There is a 
slight improvement in the demand for shipping, but it is com- 
pletely neutralised by the backward state of the home trade. At 
‘West Wemyss, in Fife, where a new dock has been erected for 
vessels, there was an unprecedentedly large shipment of coal during 
the month of May, and the Hugo Pit there is being connected with 
the harbour by an underground tramway. The activity at West 
Wemyss Colliery is, unfortunately, an exception to the state of 
things prevailing in many other places, 

The Flemington Coal Company, Limited, are about to open two 
large collieries at Cambuslang near Glasgow. The minerals extend 
over 800 acres, and have been leased from the Duke of Hamilton. 
Machinery of the most approved kind is being obtained for the pits. 
At one of them it is estimated that an output of 1000 tons per 
day will be attained, and the other will not fall much short of 
the same amount. Workmen’s houses are now being erected at 
these collieries. 

The miners at Pollock Colliery, near Glasgow, after being on 
strike for a fortmght resisting a reduction of 1s. per day in their 
wages, have been received back to their work at the former rates 
of 5s, and 5s, 61, a day. At Balaclava, near Johnstone, where I 


informed you last week that Merry and Cuninghame had obtained 
warrants to eject tho miners from their dwelling-houses, the strike 
continues, and the place is well-nigh deserted, only the “‘ on cost” 
men remaining. In some of the large» coal producing districts in 
Ayrshire, notice has been given of a further reduction of 1s. per 
day in the colliers’ pay. There is an exception in the case of the 
Kil Rentwe distiict, where, at a meeting the other day, the coal- 
masters resolved not to make any change at present either as to 
wages or prices. 

n Monday the miners of Fife and Clackmannan, to the number 
of about 5000, had a “‘ demonstration” at Perth. Proceeding to 
that town from the various districts by train, they paraded the 
streets with flags and bands of music, and assembled at noon on 
the North Inch common, where they held a great public meeting. 
Resolutions were passed in favour of a reform of the laws affecting 
labour. Mr. Macdonald, who had come from London to attend 
the gathering, delivered a long address, in the course of which he 
condemned strikes and locks-out as antiquated and barbarous, and 
predicted that in a short time they would be superseded by courts 
of conciliation and arbitration as means of settling disputes. He 
complimented the miners of the two counties on their having so 
long enjoyed the eight hours’ day. 

During the week there has been an unusually large number of 
launches on the Clyde. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

ANOTHER fall has taken place in the price of pig iron during the 
last week. At Tuesday's market at Middlesbrough, No. 3 was 
quoted generally at 54s,, but I was able to trace one or two cases in 
which this number had actually changed hands at 53s. cash. 
This is a drop of fully 3s. per ton within a fortnight, and is indica- 
tive of increased weakness in the demand for the principal brand of 
Cleveland. 

The condition of affairs as here indicated is not perhaps to be 
wondered at, There has been a slight falling off in the quantity 
of pig iron made during the month of May, but still the total is 
higher than that of any except the immediately preceding month; 
of the 156 blast furnaces built, 131 are in operation. There has 
been a considerable addition made during the past month to the 
stock of iron in makers’ hands, and otherwise the appearance of 
trade indicates a drooping tendency. To some extent this will no 
doubt be attributable to the fact that considerably more iron is now 
being produced in Scotland and Wales, but it is probably still more 
due to a commercial and industrial crisis that has almost bordered 
on panic, 2 

A good deal of discussion takes place in commercial circles as to 
the position and prospects of the pig iron trade. It is maintained 
by gentlemen, who are not insignificant authorities in the trade, 
that pig iron cannot be made for less than 50s, to 52s., and if this 
is true, it follows that the profit now made is miserable in the 
extreme. It is no secret, indeed, that some firms engaged in this 
ne of the trade have recently made heavy losses, and that 
only the most favourably situated firms have any chance of making 
a fair profit. 

The commercial situation shows signs of improvement. <A feel- 
ing of uncertainty is, however, still johens ang and is almost 
inevitably the consequence of recent failures and compositions. A 
good deal of danger is always supposed to attend the 13th and the 
18th of the month, when acceptances fall due, at a critical time 
like the present, and I know that some firms are looking forward 
to the 13th of July with fear and trembling. But the apprehen- 
sion may be much worse than the reality, and I have not heard of 
any new failures, either accomplished or anticipated, 

The annual meeting of shareholders of the West Hartlepool 
Iron Company, Limited, held last week, was a very unsatisfactory 
one. Owing chiefly to the failure of Messrs. Thos. Richardson and 
Sons, the vendors of the works, the company have been involved 
in pecuniary embarrassments of great magnitude, and things have 
become so bad that a voluntary winding up was proposed. Instead 
of this, however, a scheme has been fe there by Major Beau- 
mont, M.P., one of the directors, for the resuscitation of the 
company by means of debentures. The scheme is now before the 
creditors and shareholders of the company, but some time will 
necessarily elapse before it can be adopted, if it is adopted at all. 

The heaviest cloud has its silver lining, and it is gratifying at a 
time when everythirg else connected with the iron trade of the 
north is looking so gloomy, to find that the Skerne Iron Company, 
Limited, have made a profit on the operations of the past financial 
year of about £12,000. The greater part of this amount will, 
however, be carried forward to meet the deficiency on last year's 
working, and hence the directors are unable to recommend any 
dividend. 

The Eston Grange Iron Company have now entered upon their 
new works, near the junction of that name, between Middles- 
brough and Redcar. The company make refined iron, &c., and 
make use of Mr. Thomas’ patent puddling furnace, 

A Glasgow firm have commenced the erection of a new iron 
foundry at Port Clarence, on the Durham side of the Tees, near to 
the extensive ironworks of Messrs, Bell Brothers. 

There is a tolerably steady business being done in the coal 
trade. Some North-country coalowners and merchants have been 
severely ‘‘ bit” by the recent heavy failures, and suspensions are in 
some quarters talked of as probable. Hopes, however are enter- 
tained that the strength of most of the firms engaged in the coal 
trade during recent years will be sufficiently husbanded to enable 
them to tide over present difficulties without any absolute stoppage. 

The shipments of coal from the north-east ports are largely in 
excess of this time last year. From some ports, indeed, the quan- 
tity of coal shipped is more than double what it was at this time in 
1874. Prices are unchanged. 

The ironstone miners of Cleveland have wisely determined that 
they will not at present proceed with their proposed application for 
a further advance of wages. 

A lockout of ironstone miners is said to have taken place at the 
mines of the Rosedale and Ferryhill [ron and Coal Company. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

Much satisfaction has been given by the decision to carry on the 
Plymouth and Aberdare properties, and, so far as coal is concerned, 
there is no doubt thiscan be done at a profit. The Plymouth coal- 
field is an extensive one, but seven to ten years’ working would 
exhaust the celebrated 4ft. seam, unless other mene were 
brought to bear. The present coal manager, Mr. Howells, has 
been steadily increasing the output from the time when the lock- 
out was brought to an end. He began at a few hundred tons, 
increased this to a thousand, and I expect will soon bring up his 
total output to 4000 tons per week. The estimated yield of 
350,000 tons per annum in the whole coal-field owned by the 
companies is under rather than over the mark, I should 
be inclined to put on anether 20,000 tons at least. One of the 
principal firms buying this coal is that of Stephenson, Clarke, and 
Co., and I have a strong impression that, during the great season 
of prosperity which preceded the disastrous strike, the buyers had 
the best of it by having the advantage of a long contract. I give it 
for what it is worth, but at one colliery in the district, where the 
output was 3000 tons per week, the owner produced his coal at 
10s. and sold at £1, realfsing £1500 per week. Those like Mr. 
Fothergill, who had long contracts to struggle against, could not, 
of course, do so well. e prospective plan of Mr. Fothergill’s 
intentions, but for this unluc co promised well. A coal-field 
in the Darran Valley would have been developed when the new 
railway was employed, and a connection made between that line 
and Penydarran Works, by which this compact little propert 





would have been profitably worked, eam. 


‘% What is now required is that the estate should, iffpossible, have 
the benefit of Mr. Fothergill’s management. With that the iron- 
works may be restarted satisfactorily ; without it I can well foresee 
that the concern will degenerate to a colliery estallishment. As 
a coalfield, for extent and resources, that of Plymouth surpasses 
the one owned by Mr. Crawshay, but it was unfortunate that 
neither should have taken the new taking henceforth known as 
Merthyr Vale Colliery, which is almost naturally appurtenant to 
Cyfarthfa, and could well have been worked by Plymouth. 

_Now that the strike has been brought to an end a good deal of 
vigour has been infused into the coal departments. Some improve- 
ment and a degree of hopeful prospect can be noticed at Ebbw Vale, 
Tredegar, Rhymney, and Dowlais; but the much-longed-for turn 
in the tide of iron affairs yet lingers. Managers cannot see how 
iron can be worked at a profit. Indeed, at one large establishment 
the manager said lately, ‘‘ There is no chance of starting the iron- 
works profitably. All that I can see is to work them at the least 
amount of loss practicable, and recoup themselves by carrying on 
the coal trade rously.” 

The South Wales Institute of Engineers met last week at the 
Castle, and had an interesting gathering, concluding as usual with 
a banquet, banquets and pleasant gatherings amongst the men 
and masters being the order of the day, and it is pulling to note 
this as inaugurating the new course of things. 

Strikes now may be confidently assumed as passed, for once a 
basis can be arranged, and masters and men are committed to a 
sliding scale, all will ge on ee But there is much food 
for thought presented in the wonderfully many inventions cropping 
up, principally in the large towns, to do away with or lessen the 
use of coal. 

I shall expect new movements shortly in Cwm Clydach, and in 
the Monmouthshire district. 





PRICES CURRENT OF METALS AND OILS. 




















































































































1875. 1875. 
Tron (continued) — 87 
Catings—Large— 42ed4a24 4, Pig in Yorkshire— £aa 4:44 
Birmingham ........] 910 0..19 10 0 Th Peer Fh oe ee 
Cleveland ... 710 0.8 0 0 No 336.009 
Lancashire . 700.900 No.3 .. 300.000 
Staffordshire. 910 0..18 10 0 Pipes in Glasygo 600.750 
Scotland 700.900 Plates in Glasgow 900..910 0 
Wales 000..0 00 Yorkshire 1 0 0..210 0 
Yorksbire...... 700..8 0 0 Rails—Cleveland.... 75 0..712 6 
Castings—Small— ea 9 0 0.. 910 
Birmingoam ....... [1910 0..9410 0 8. Yorkshire, Steel| 9 5 0..9 7 6 
Cleveland ...... sees} 10 0 0..15 0 Do. ron| 7 2 6..710 0 
Lancashire . «| 910 0..1210 0 NEED 5.coveone 610 0..7 0 0 
Staffordshi 1010 0..%10 0 Rails—Old— 
Scotland . 420 «(0..16 0 O Cleveland ........] 40 0..4 5 9 
ales .. 000.0600 Staffordshire......| 0 0 0..0 06 
Yorkshire le v 0..17 0 0 Yorkshire ...... 450.4 0 
Copper, per ton— Railway Uhairs— 
British—cake .. 0 0..89 0 0 Glasgow .. «| 510 0..6 0 0 
Australian, per 0 0..91 0 0 Refined metal ........| 4 0 0.. 410 0 
0 0.91 0 0 Do. in Waies ....| 7 0 0..8 5 0 
0 0..49 0 0 Sheets, single, in— 
0 0..821) ¢ Cleveland ........ 1l @ 0..1119 o 
00..0 006 London .. 20 0..13 10 0 
0 0..96 0 0) Staffordshire 5 0.17 00 
00.000 Wales ... 0 0..1210 0 
‘ol | Yorkshire. 0 0..14 0 0 
Cleveland .....++00. | O15 6... 017 O|| Lard........... 00..000 
Derbyshire . 0.. 0 0 0|| Lead, per ton— 
0.. 016 6 Pig, Foreign 0..68 5 0 
6..000 English, W 0..23 10 oO 
Other brands 0..2215 0 
Birmingham ........] 015 0..019 0 Red or minium o.0 00 
Cleveland ....++-+.055| 0 7 6.0 9 6 Bheet, milled 0. 0080 
Derbysbire— Shot, patent 0.000 

Best ordinary ....] 013 0..015 0 White, dry 0.000 

Converting 012 0..09 60 Ground inoil ....| 0 0 0..0 00 

Other sorts 010 0.. 0 14 0 || Oils, per tun— 

Slac 03 6 0 5 0} Seal, Pale 0..000 
Glasgow 0 8 6.010 6! Brown 0..33 0 0 
Lancashire- 0..3510 0 

Engine . 010 0.. 010 6 seed 0..24123 6 

Furnace.. 012 6..0148 0 o.0 080 

House.... 014 6.. 017 6) pan .- 0.43006 
London— | Palm .... ++» |3410 0..0 00 

BE cccscvesecess B® BS 2 8 Rangoon E (c. 

Other sorts ...... 018 0..1 00 Price & Co.'s), p. gail.| 0 3 6..00 0 
South Yorkshire— Rapeseed, English pale | 33 9 0.33 5 0 

Best ordinar. 012 0..014 6 rown . + | 31 0 0..31 5 O 

Converting 012 0.000 Foreign pal 3310 0..0 00 

lack ... .. 03 6.05 6 Brown 000..060 
Wales.... 000.000 Sperm, body.. 000..000 

Steam 130 0..0 0 0 Whale, South 350 0..0 00 

House....esese0e 13200-0090 B 2% 9 0..30 0 0 

Iron— | EL :|:5 00.000 
Angle in Glasgow ....| 9 0 0..0 0 0| Yellow . + |33 0 0..34 10 0 
Bar, Welsh, in London| S$ 5 0.. 815 0 || Phosphor Bronze, per ton 

BlasZOW ...ccccees 819 6..0 00 Bearing Metal ........ | 12900 6..0 0 0 

Staffordshire 81lo 0..1112 6 1 VEL... cvcccecscces 1450 0..0 00 

Wales, bars 810 0.. 812 6 || Quicksilver, per bottle 300.000 

Do., common 815 0.. 9 0 0|| Spelter, per ton— 

Yorkshire best.. .|10 0 0.123 0 0 Bilesian .........0....]23 10 0..2410 0 

Common ........ 800..9l0 0 English, ViandS.....); 0 00..0 00 
Cleveland— Steel— 

Angle and bulb ..| 8 5 0.. 810 0 Bessemer, rough......| 810 0..9 6 0 

Boiler plates..... 910 0..1010 6 Do., manufactured....| 9 0 0..10 0 0 

Cableiron.. .....}1010 0..11 0 6 Do., cast, Sheffield .... | 20 0 0..24 0 0 

Nailrods ........ 810 0..9 0 0 «+ |30 0 0.55 0 0 

Rivet iron 1015 0..11 0 0 17 0 0.2 00 

Ship placs ......] 815 0.9 5 0 910 0..0 00 
Cleveland, common ..| 8 0 0.. 810 0 23.0 0..28 0 0 

e0s0-e0ees 810 0..9 00 #410 0..000 

Best best 910 0..10 0 0 000.000 

Puddied .....,...], 5 5 0..5 7 6 
Hoops, first quality— -|88 0 0..69 0 0 

Birmingham ....]11 0 0..13 0 0 -}/% 0 0.91 Ov 

Cleveland ...... .| 1110 0..1115 0 HB ccccse coos | 92 O 0..93 0 O 

London .... lo lo 0..11 10 0 Refined, in blocks |92 0 0..93 0 0 

Staffordshire .tll 0..1210 0 Straits, ine—cash .... | 84 0 0..8410 0 

Tare ecco 910 0..1110 0 For arrival ...... 840 6..c410 0 

Y¥. rkshire 11 0 0..12 0 0]|) Tinplates, per box, 135 
Nailvods .... 9 5 0..10 0 0 sheets— London — 

G We 900.000 IC. coke. «24.6445 150.180 

Swedish .. 17 0 0..1710 0 i 000.000 

Yorkshire 110 0..1300 ° 113 0..118 0 
Pig in Clevela Bike GERD cevcce -}/ 000.00 

No.1 3 0 @..0 O 0|| Tinplates, per box, 225 

No. 2 218 0..000 sheets— Wales — 

No.3 214 0.000 10. coke 17 6..110 0 

No.4 212 0..000 IX. ditto 116 0..118 0 

M 210 0..00 0 1. charcoal. 115 0..116 0 

Ww 211 0..0 00 IX. ditto ............] 9 2 0..0 00 

5 0 0.. 610 O|| Yellow Metal, per lb.....| 0 07%..0 0 8 
| Zine, sheet, per ton ....|29 0 0..30 0 0 
300.000 | Sulphate in Glasgow .. |12 © 0..14 0 0 
218 6.000 
PRICES CURRENT OF TIMBER. 
1875. | 1874. 1875. | 1874. 

Per Load. 2424n424:3;/;28 2 6 ‘er Lond. 2n245| 428 £28 
Teak ......20.++++s11 10 13 10}19 O 14 10]| Canada, Spruce,ist..10 012 0/13 01310 
Quebec, red pine .. 310 6 10) 310 6 10 Do, 2nd...... 810 10 0/10 10 11 lo 

Yellowpine.. 4 0 610; 4 0 610 Do, 3rd...... 81010 ©} 10 10 11 10 

Pitch pine .. 330 410) 4 5 5 || New Brunswick .... 8 0 910/10 ll 
Quebec, oak. «7 0 8 0| 8 O D Oj] Archangel, yellow..132 016 0) 14101710 

Birch. . 510 6 0} 510 8 O|| Petersburg do......13 1015 0/13 10 15 10 

Elm . .510 6 0! 710 8 O|| Finland .......... 810 13 10/10 10 1410 

Ash ..... .. 530 6 5! 7 O 8 O|| Memel and Dantsic® 0 0 0) 0000 
Dantsic& Memeloak 5 0 8 0| 5 0 8 0|/Gothenburg,yel. ..0 0 0 01 0 000 

Pir....sesee. 915 510) 310 610 White ......0 0900/0000 

Undersized .. 2 5 210) 215 8 5||Gefle, yellow ......0 0 0 0) 0000 
Riga ....ccceeee0e. 310 4 5| 4 0 4 5]| Christiania, best....13 0 1410/13 0 1410 
Swedish............ 9 5 915| 310 8 5|| Other Norway .... 9 011 10/11 10 1310 
Wainscot, Riga .... 415 6 0) 415 6 15]/ Battens.allsorts.. .5 0 910) 9 101010 
Masts, Qube.rd.pine 4 0 6 0, 410 6 O|| Firng. bds.sq.oflin.n do sd.) ad. ad. 

Yellow pinc.. 4 0 610, 4 0 610 Ast yellow 14 617 6/|14 615 6 

Memel &Dut.0 0 6 0/00 0 O|| Istwhite ........13 614 6/13 614 6 

Oregon ...... 9 012 9) 9 012 0 2nd quality 12 615 0} 12 614 0 
Lathwood, Dantafm.5 0 6 0) 8 O 9 O|| Staves,pr.stndrd.M. 4 & £8.) £ a £3. 

St. Petersburg 8 0 815/10 O11 0|| Quebecpipe......75 080 0/80 085 0 

per ©. 12ft. by 3ft. 9in. Puncheon....22 0 23 0/20 022 0 
Quebec, Pine, Ist ..20 0 24 0/29 097 0|| Baltic crown pipe 220 0 250 v | 970 0 300 0 

Qnd ....--..13 015 0/15 01710 Brack ...++. 180 0 200 0 | 250 0 260 0 

Brd.... .--+. 9 01010 |19 1014 0 








ENGINEERING Socrety, K1na’s COLLEGE, Lonpon.—At a general 
meeting of this society, held on June 4th, a paper was by 
Mr. E. Samuelson, on rotary furnaces, The author, after ng 8 
brief history of mechanical pnddling, proceeded to describe Danks’ 
and Crampton’s furnaces, dwelling more ar tgpea pd upon the 
latter, describing the furnace and water jacket, and showing how 
the fuel is mixed with a proper proportion of air before it is 
injected into the oes. o —. out = he con- 
sidered to be the many advantages the Crampton system possesses 
over that of Danks. Specimens of iron and steel rails, &c., kindly 
lent by Mr. T. R. Crampton, were shown as a proof of the superior 
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quality of the iron produced by this process, 
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THE BRAKE COMPETITION. 

Srxce the celebrated Rainhill competition, in October, 
1829, no series of experimentsconnected with the working of 
railways has ever been carried out which possesses more im- 
portance than that just concluded. The inquiry has not only 

een conducted with the most admirable precision, butithas 
throughout been remarkable for its exhaustive character. 
Even inventors, men at all times hard to please when they 
are brought into competition, are, with the most trifling 
exceptions, willing to admit that nothing has been left 
undone to test the merits of their inventions with impar- 
tiality, accuracy, and completeness; and it may be taken 
for granted that the vast mass of information obtained in 
the progress of the inquiry will constitute an unimpeach- 
able standard for reference and comparison for many years 
to come. Our own observations have placed at our dis- 
posal many hundreds of figures, and the time which has 
elapsed since the conclusion of the competition has been 
much too small to enable these figures to be arranged, 
analysed, and checked. It is essential that our statement 
of results should be not only complete, but as accurate as 
it is possible to make it. However much opinions may 
differ regarding the merits of the brakes tested, the facts 
must admit of no dispute. Under these circumstances we 
are compelled, however reluctantly, to refrain from pub- 
lishing any statement of results until next week, as no 
good purpose could be served by placing before our readers 
a crude mass of figures, through which they would have 
to make their way to conclusions with infinite trouble and 
perplexity. For these reasons we shall content ourselves 
for the present with describing in general terms the 
ditferent systems of brake tested, and the arrangements 
adopted to obtain the results of the experiments in an 
accurate form. 

Eight systems of train brake have been submitted to 
experiment. They are all radically different either in 
principle or in detail. Of the engine brakes which it was 
supposed would be tried, it is unnecessary to say more 
than that were not tried. We may, therefore, confine 
our attention entirely to the train brakes, and those forms 
of engine brakes which are worked in connection with the 
train brakes. The eight systems may be classed under the 
following heads:—Of chain brakes there was one; of hydraulic 
brakes, two; vacuum brakes, two; air brakes, two; and 
hand brakes, one. The chain brake was that of Mr. Clark, 
the hydraulic brakes were the invention of Mr. Barker and 
of Mr. Clark, the vacuum brakes were those respectively of 
Mr. Westinghouse and Mr. Smith, the air brakes were by 
Mr. Westinghouse and Messrs. Steel and McInnes, and 
the hand brake is the old invention, improved in detail, 
of Mr. Fay. We shall describe these brakes in the order 
in which they were tested on the first and second days of 
the trial, indicating as we proceed the character of the 
trains to which they were fitted. 

We have first, then, Clark’s chain brake, improved by 
Mr. Webb, as used on the London and North-Western 
Railway. The train consisted of thirteen carriages and two 
brake vans. All the vehicles were new, perfectly uniform 
in appearance, of admirable proportion and finish. It 
would be difficult, indeed, to find a more perfect example 
of rolling stock, the only defect being, in our opinion, that 
it is too heavy in some respects. All the carriages and 
vans are supported on six wheels, but the brakes are only 
fitted to the end wheels—that is to say, to four wheels 
under each coach. The train was drawn by a fine engine of 
rather a new type, recently introduced by Mr. Webb 
for working the express traffic of the southern section of 
the road. The engine has inside cylinders 17in. by 24in., 
and four coupled driving and trailing wheels 6ft. 6in. in 
diameter. The engine stands very high, and this is par- 
ticularly apparent when she is looked at end on from 
the front. As regards design and workmanship little 
is left to be desired. The brake blocks are all of cast iron, 
two to each wheel. The Clark chain brake is now so well 
known that little description is required. A stout chain 
runs from the brake van and under the centre of the train; 
one end is fixed to a cross shaft which acts the part of a 
windlass ; on this shaft is a friction wheel; on the van 
axle is another friction wheel. A simple arrangement in 
each van holds the friction wheels out of contact. On 
pulling the communication cord which runs along the train 
a trigger is drawn in each van and weighted levers drop ; 
the friction wheels come into contact, and the chain is 
wound up. Now this chain, whatever its length, is secured 
at the end furthest from the guards’ van to a carriage. 
The slack or bight of the chain under each carriage is 
looped under and over two sheaves on an oblique lever, and 
when the chain is tightened this lever is shifted to a new 
position, and the brakes are applied. When the chain is 
slacked off the brakes are removed from the wheels by 
a weight in connection with the oblique lever. The train 
used in the trials was made up in the following way. 
Beginning at the front, there were four carriages, then a 
brake van, and then four more carriages. The brake was 
applied by the guard in this van to the eight carriages and 
the van, or to nine vehicles in all. Then came five car- 
riages, and at the tail of the train a van. The guard in 
this van could apply the brake to the five carriages and the 
van. Of course, by resorting to the communication cord 
either guard could put on the brake throughout the train, 
provided the cord worked, but without the cord each 
guard could only operate on his own section of the train. 
The engine has no brakes, and the tender the ordinary 
hand brake only. The Clark brake can be applied gently 
when the guard uses it, but it goes on violently when the 
cord is pulled, and the great defect of the system appears 
to be this violence of action. Thus, when the experimen- 
tal train was proceeding from Crewe to the trial ground, or, 
as it is now known, “ the race-course,” the cord was experi- 

mentally pulled on the engine, and the brakes went on, with 
the result that one of the carriage draw barsof Lowmoor iron 
liin. diameter and 9ft. 8in. long was stretched 7}in., the 
bar being reduced in diameter to ljin. or thereabout 
through a distance of 5ft. or 6ft. All the other draw bars 
“were also stretched more or less. On Wednesday, the 9th 
inst., again, the first time the chain brake was tried, the 





train parted at the seventh carriage from the front—a 
coupling hook without a flaw giving way; and during the 
remaining trials made with this brake Mr. Clark deemed 
it expedient to throw the brakes on several carriages out of 
action. For this reason, we cannot regard the Webb and 
Clark chain brake as being suitable to the ordinary condi- 
tions of passenger traffic. 

The Caledonian train was drawn by a fine outside- 
cylinder engine—the only one of the type on the ground— 
with fourcoupled driving and trailing wheels 7ft. in diameter, 
cylinders 17in. by 24in. The engine hasno brake. The tender 
has the ordinary hand brake with wood blocks. The train 
was apparently made up from the first stock which came 
to hand, and did not compare very favourably with that of 
other companies, and the carriages did not run smoothly. 
The brake is the invention of Messrs. Steel and McInnes 
of Glasgow, and is peculiar in construction. As we 


have fully described and illustrated it in another 
page, we shall not stop to say much about it 
here. The pressure is produced by a donkey air-pump 


fixed horizontally on the off side of the engine, between 
the driving and trailing wheels. It is complex in appear- 
ance, and was noisy in operation. A good deal of leakage 
appears to be at present inseparable from the system, the 
pump running constantly at 60 to 70 double strokes per 
minute to maintain the pressure. We have stated that 
this defect appears to be inseparable from the system only 
on the supposition that the brake sent for competition was 
got up as carefully as might be, but it is possible that in this 
respect we are in error. All the vehicles in the train have 
four wheels only. One block is applied to each wheel on 
seven of the coaches. These blocks are of wood, and on the 
remaining eight they are of cast iron. The vans have slide 
blocks of wood. Both vans were disposed at the rear of 
the train. To put the brake on, the guard in the van opens 
a handle and suffers the air above the pistons to escape. 
The pistons then rise and apply the brake. 

The Westinghouse vacuum brake was represented by 
the Brighton Railway Company, who sent a new engine 
and train, and nothing on the ground attracted a greater 
measure of admiration. The carriages, built from Mr. W. 
Stroudley’s designs, ran as smoothly as vehicles can run. 
They are all four-wheeled, and there is not a superfluous 
portion about them. One cause of their smoothness of 
motion is no doubt found in the arrangement of the springs. 
These are pinned directly to an iron bracket at one end, 
while the other end works in a simple slipper ‘gs beneath 
the frame. The spring is secured to the axle-box with two 
bolts in a very ingenious way, and the effect of the whole 
is that the axle-boxes never touch the horn plates, which 
are only retained as a measure of precaution. The engine 
is just all that an express engine working such a traffic as 
that of the Brighton line ought to be. She has single 
drivers 6ft. 9in. in diameter, and inside cylinders 17}in. 
by 24in. The tender holds 2400 gallons, as it is in con- 
templation to run through trains to Portsmouth—a dis- 
tance of about eighty-seven miles. It is not very easy to 
design a handsome tender, but Mr. Stroudley has proved 
that he, at all events, has found the secret of overcoming 
the difficulty. The engine and tender are indeed 
special examples of that dainty excellence of design and 
workmanship for which the rolling stock of the London 
and Brighton system has already acquired no small repu- 
tation. The Grosvenor is the last and best of Mr. 
Stroudley’s designs, and as we hope to illustrate the engine 
in an early impression, we shall not go into descriptive 
particulars now. The condition in which the engine was 
turned out reflects great credit on Mr. M. Reynolds, 
the running shed superintendent of the Brighton line. 
The vacuum brake fitted to the train is identical in 
almost every particular with that described and illus- 
trated very fully in our impression for March 5th, 1875, 
with the exception that the ejector is fitted under the foot 
plate and quite out of the way. The engine and tender 
are supplied with a steam brake, which can also be worked 
independently on either by hand. The blocks are of wood. 
The carriages have one cast iron block on each wheel, and 
the vacuum arrangement is continuous from end to end, 
applying alike to carriages and vans. 

Smith’s vacuum brake was represented by the Great 
Northern Railway Company, who sent a splendid train, 
drawn by one of Mr. Stirling’s well-known inside cylinder 
— engines, with a single pair of drivers 7ft. diameter, 
cylinders 17in. by 24in.; a pair of steam ejectors were 
fitted side by side on the right side of the smoke box. 
The tender had the usual hand brake only, all the 
carriages but two—with four wheels—had six wheels fitted 
with cast iron blocks, one on each wheel. The two vans 
had each six wheels, fitted with one wood block to each 
wheel. The general construction of the brake can easily 
be explained. The vacuum is obtained by a steam ejector 
very similar to that used by Westinghouse. The steam 
jet is annular, 2in. in diameter, and one-sixteenth of an 
inch wide. India-rubber hose coupling pipes connect the 
brakes from end to end of the train with the ejector. 
Under each carriage is placed an apparatus variously known 
as a sack, an accordian, a melodion, and a bellows. It is 
really an india-rubber bag about 1l5in. in diameter 
and 18in. long, cylindrical, in cross section, fitted with 
iron heads, and prevented from collapsing by iron 
rings of round section, about }in. in diameter, 
“cured” in the thickness of the rubber. One end 
or head of this bag is secured to the framing, and the 
other to a simple system of bars connected with the brake 
blocks. When steam passes through the ejector a partial 
vacuum of 14in, to 18in. of mercury is formed in the bags, 
and they tend to collapse under the pressure of the atmo- 
sphere. But motion is prevented by the rings just referred 
to in any direction but one, and the sack shuts up like a 
concertina, and in doing so applies the brakes. It will be 
seen that an essential difference between this and the 
Westinghouse vacuum system is that the latter uses cast 
iron cylinders and pistons instead of india-rubber sacks, 
and the former appear to us to be the better of the two, in 
that they are more likely to prove durable. It would not 
be easy to injure cast iron cylinders and pistons, but it 
would be possible in five or six minutes to ruin a Smith 





brake from end to end of a train with no more lethal 
weapon than a penknife. Another feature of the Smith 
system is the use of mechanical exhausters. On each van 
a small machine, somewhat similar in construction to the 
well known “ Root” blower, is fitted, and this can be driven 
by friction gear from one of the van axles, by means of a $in. 
wire rope, at pleasure. Their effect is to save time, as the 
quantity of air to be taken out by the steam is reduced ; 
and this, in the case of long trains, becomes with the vacuum 
brake a very important consideration. Mr. Smith states 
that with the olution he can obtain a vacuum of 27in. 
of mercury; we are not aware to what length of train 
this statement applies. By a simple arrangement the 
moment the van oa begins to collapse by the action of 
the ejector on the engine, the mechanical exhauster 
in the van is put in gear, and thus the action of 
the steam is supplemented. It will not be out of 
place to state here that this train was on one occasion 
worked by a North-Eastern engine. This engine is fitted 
with a vacuum brake. No fewer than six of the sacks 
already described are placed under the tender to apply the 
brakes to its wheels and those of the engine. There are 
two ejectors very neatly fitted on the offside of the smoke- 
box side by side. Two are used in this case to obtain 
greater promptitude of action. We shall have more to say 
about this engine. 

The Midland Railway Company sent three trains for 
trial, fitted respectively with the Westinghouse automatic, 
Barker’s hydraulic, and Clark’s hydraulic brakes. Of the 
merits of the rolling stock of this company it is unnecessary 
to say a word, except that all three trains were alike excel- 
lent. The carriages ran with extreme smoothness, and in 
design and finish were just what they should be. 

The first Midland train tried was fitted with Clark’s 
hy lraulic brake, a system which possesses many excellent 
features. Beneath the foot-plate is fixed a vertical cylinder 
18in. in diameter, in which is a cast iron piston 4in. deep, 
packed with a couple of Ramsbottom’s rings. The piston 
has no rod. The cylinder is simply a reservoir which 
always fills from the tender when the piston falls. A 
check valve prevents the water from returning to the 
tender when the piston rises, A pipe proceeds trom the 
reservoir, Which pipe, by the aid of flexible communi- 
cations throughout the train, conveys the water under 
pressure to each carriage. In front of the vertical cylinder 
is bolted one in a horizontal position 9in. diameter and 
10in. stroke, in which is a packed piston which applies the 
engine and tender brakes. To put the brake on, steam is 
admitted below the 18in. piston, which, rising, expels the 
water from the vertical cylinder into the horizontal cylin 
der, while a hose takes it to the train brakes, There are a 
number of very elegant details about the arrangement 
which we shall not describe now. We shall illustrate the 
whole arrangement in an early impression. 

Thesecond Midland train tried was that fitted with Barker's 
hydraulic brake. The engine has four coupled driving 
and trailing wheels, 6ft. 8in. diameter, and cylinders 17in. 
by 24in. ‘The tender has six wheels, each fitted with one 
wood block, and the engine has wood blocks to all the 
driving wheels. The carriages and vans are all four- 
wheeled, the Midland Company using no six-wheeled 
vehicles. The Barker brake issimple inconstruction, and has 
been fully illustrated in our impression for Sept. 27th, 1871. 
Under the foot-plate of the engine is placed what may be 
termed a donkey steam pump with one stroke. It consists 
of two cylinders end to end. The first is 14in. in diameter, 
and the second, or water cylinder, a little over 10in, A 
ram 10in. diameter works in the latter, and is prolonged 
into the former, or steam cylinder, and carries at the end 
a l4in. piston. From the hydraulic cylinder a tube with 
flexibleconnectionsrunstotheend of the train. Beneath each 
carriage is fitted a cylinder and plunger, which plunger 
when driven out puts on the brakes. Thirteen carriages in 
this train had two cast iron blocks on each wheel, while 
the two vans had one wood block on each wheel. To actuate 
the plungers, water was originally admitted from the boiler 
behind the l4in. piston, which caused the 10in. ram to make 
one stroke or portionof a stroke. Iffromleakage orany othe 
cause this is not enough, a second stroke can be made; but 
when everything is in good order only one stroke, repre- 
senting a discharge of about eight gallons of water, is 
required. The water pressure is about double that in the 
boiler, that being the ratio of the areas of the ram and 
steam piston. In order to take the brakes off, the water 
behind the piston was discharged into a small tank in the 
tender, steam being admitted from the boiler into the 
annular space between the prolongation of the ram and 
the l4in. cylinder, Little opportunity was afforded for 
testing this brake, as on the first trial the engine injectors re- 
fused to act,not more than 9in. of water—which had become 
very hot—remaining in the tender, and the train had to 
be stopped, the fire smothered with ballast, and steam blown 
off. It was found in the next trial that there were some 
leaky joints about the brake, and the train had to proceed 
to Derby for repairs. Mr. Barker then introduced a radical 
alteration, dispensing with hot water from the boiler, and 
using steam instead to put the brake on. It is proper to 
state that unheard-of exertions had been made to get 
the brake finished in time, and it had scarcely ever been 
tried till it went on the race ground. 

The Midland train, fitted with the Westinghouse auto- 
matic brake, was driven by a new engine just out of the 
sheds. The dimensions are the same as last given. This 
engine is modified in some respects from the ordinary type 
of Midland express engine, and has been designed by Mr. 
Johnson. Not only is the engine very handsome, but, as 
will be seen when we come to deal with the speeds, her 
performance was admirable, notwithstanding, as we have 
said, she was new out of the shops, The engine has ivon 
brake blocks on the drivers, the tender has one wood 
block on each wheel. Of the train, twelve carriages had 
one iron block on each wheel, and one carriage had two 
blocks on each wheel. The two vans have each one iron 
block on each wheel. The ordinary Westinghouse brake 
has already been fully described in_our impression for 
May 24, 1872, but the automatic Westinghouse brake 
differs from it in so many respects that we illustrate the 
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general arrangement at page 418, and we shall not, there- 
fore, refer further to it here. 

The last system requiring notice is that of Mr. Fay, fitted 
to an ordinary Lancashire and Yorkshire train, The en- 
gine which drew this train has apparently seen a good deal 
of service, and was much the smallest in the competition, 
having four coupled driving and trailing wheels 5ft. 9in. 
diameter, and cylinders 15in. by 22in. All the carriages 
and vans are four-wheeled, fitted with slide brakes, and 
one wood block to each wheel. The train is made up 
in two sections, seven carriages being braked by hand from 
ove yan and six from the other. The system is so well 
known that little or no description is required, a continuous 
roi with square sliding bar couplings between the carriages, 
vctuating a screw undereach carriage whichapplies the brake 
by laying hold of a rack, the rod itself being driven by a 
large hand-wheel and a couple of bevel wheels on each 
van. 

We have already indicated in general terms the arrange- 
ments made for conducting the experiments. As these 
wrangements were very complete and satisfactory, we shall 
now describe them in detail. The accompanying engraving 
gives a section of the trial course, the arrow showing the 
direction in which the experimental runs were made. It 
will be seen that the line is nearly a dead level, that  por- 
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train ran over each contact-breaker on the road the red 
ink pen descended and made a mark on the tape beside 
the line of black marks. Now the distance between any two 
| consecutive red dots represented, say, 200ft., and by count- 
ing the number of black dots between the red dots the 
number of half seconds occupied by the train in running 
200ft. was obtained with the utmost accuracy. Smaller 
fractions of seconds could also obviously be measured. 
Nothing could well be better contrived for the purpose, 
although the apparatus was not essentially new; but un- 
fortunately the heavy thunderstorms which frequently 
occcurred during the competition seriously interfered now 
and then with the action of the apparatus, which we 
believe sometimes refused to work at all. Still a sufficient 
number of results have been obtained to act as a very 
useful check. 

In our last impression we reproduced the programme 
issued by the commissioners, but this was not rigidly 
adhered to, and a subsidiary programme was also drawn 
up, which we give here:— 

(1) Kear guard (supposed to see danger) to apply continuous 
brake, (2) Passenger (sees danger) to signal to driver and guard, 
and driver and guard, or either, to apply continuous brake. 
(3) Passenger (sees danger) applies continuous brake. (4) Portion 
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ETHE MECHANICAL PROPERTIES OF GASES. 
(Continued from page 324.) 


As unity of weight (1 1b.) of air was employed in both 
the cases referred to at pages 323 and 324, the quan- 
tity of heat required in A to raise the inclosed air 
one degree in temperature represents, if expressed in 
foot-pounds, the dynamical equivalent of the absolute or 
real capacity for heat or specific heat of air, or, in other 
words, its capacity for heat at constant volume. 

The quantity of heat required in the case of B, to raise 
the inclosed air 1 deg., represents, expressed the same way, 
the dynamical equivalent of the absolute capacity for heat 
at constant pressure, and this is, therefore, equal to the 
capacity at constant volume with the work done per degree 
rise added to it. 

Since the work done during 7, deg. rise in temperature 
under constant pressure is p, (2¢,—v,)=p, v,. There- 


fore the work done per degree is 21"), 


. oa . Fy 
And if K, be the capacity at constant volume = 130°3 
for air, and K, that at constant pressure— 


K, = K, + 2+"! = 1303 + 53°15 = 183-45 for air. 
Tv 
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tion on which the principal results were obtained being, 
indeed, absolutely level. The first portion of the “ race- 
course” was staked out into 800ft. lengths by stout posts, 
each carrying a board at the top with Roman numerals 
painted in large white letters on a black ground. As a 
rule, the trains always started at a distance of about three 
and a-half miles from the first post, which was also marked 
by a flagstaff and flag, and then picking up all the speed 
they could in that distance, ran on to the staked out portion. 
Steam was kept on until the twentieth post was reached, and 
here, with certain exceptions, steam was shut off and the 
brakes applied. The time of passing each 800ft. was taken 
with stop-watches and independent observers, the time of 
running the Jast 800ft. giving the speed of the train. When 
this last was brought to a standstill, the distance from the 
leading axle to the nearest 200ft. post in advance was 
taken, and this distance subtracted from the number on 
that post multiplied by 200, gave the distance run. Thus, 
if a -train stopped 70ft. from the twenty-second 200ft. 
post, then it was known that the distance run was 4330ft. 
All the 200ft. posts were marked with the ordinary Arabic 
numerals, so that there could be no confusion. A party of 
Royal Engineers—*Sappers”—stood along the road in vari- 
ous places to observe the wheels and ascertain whether they 
were or were not skidded. A member of the commission 
—venerally Mr. E, Wood—and Lieut. Scott, Lieut. Sankey, 
or some other Royal Engineer, always rode on the engine 
foot-plate and took the time with stop-watches. The 
ficures, Which we shall give in our next impression, were 
all taken by an independent party of four observers, who 
operated thus:—One stood at the window of a carriage 
close to the engine and called the number of each Roman 
numeral as he passed it. Beside him sat an observer with 
one of the excellent chronographs beating quarter seconds 
made by Bevan, of Liverpool. This observer called the 
time to a third, who entered it in a book in seconds and 
quarter seconds, while a fourth observer confined his whole 
attention to taking the time run before the train stopped 
and after the application of the brake with one of Dent’s 
stop-watches. As a check, the first observer always took an 
independent observation of the last 800ft. run with a chrono- 
eraph. It is unnecessary to describe in detail the precau- 
tions taken to check and double check the results, which 
will be found to be as accurate as it is possible to make 
observations of the kind. The arrangements we have 
described were, it will be understood, quite independent of 
those of the commissioners. 

The commissioners did not rely on personal observations 
alone; they called electricity to their aid. At the side of 
the road a little wooden hut was constructed, in which was 
placed the recording apparatus. Two insulated wires ex- 
tending over about two and a-half miles of road were 
united at intervals of about 209ft. to small contact-breakers 
of extremely simple construction, secured inside the rails in 
such a way that the flange of the driving wheel broke 
contact for an instant. The recording apparatus consisted 
of «a clock, the pendulum of which beat half seconds. 
Working in connection with the clock were two rollers; an 
ordinary paper telegraph “tape” was wound off one and 
wound on the other at a speed of about 30in, a minute; 
over the tape stood. two little ink reservoirs, one holding 
red, the other black ink; in the bottom of each reservoir 
was a hole too small to allow the ink, which was a little 
thick, to flow through. Working over each reservoir was a 
needle so arranged that when depressed it passed through 
the hole in the bottom of the reservoir and carried down a 
small portion of ink with it and marked the tape. The 
needles were kept out of action by small electro-magnets. 
‘lo the lower extremity of the pendulum rod of the clock 
was fitted a needle point, and this as it swung to and fro 
passed through a small cup of mercury, and so made and 
broke contact every half second. Each time the pendulum 
passed through the mercury the needle writing with black 
ink descended and marked the tape with a small black 
spot, ‘The tape was thus divided off into about half-inch 
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of train slipped at point where brake connections led past. Effect 
noted with full steam on. (5) Signalling between passenger and 
driver and guard, without other than brake connections between 
carriages. (6) Stop as quickly as possible; reverse, move back fifty 
yards; stop again. (7) Time taken to apply part to lead brake 
power past carriages not fitted with particular brake. (8) Time 
taken to couple and uncouple brake connections between carriages. 


Proceedings began on the morning of Wednesday, the 
9th, by carrying out the “qa” trial of the London and 
North-Western train. That is to say, the train was stopped 
by the application of the ordinary brake only in the usual 
way. Asimilar trial with the Caledonian train followed; then 
came the Brighton train, Un the Great Northern, and 
then the Midland train, fitted with Clark’s hydraulic 
brake. It was assumed that the efficiency of the ordinary 
brakes on all the Midland trains would be nearly the same, 
so only one was taken instead of three for this experiment 
to save time. When the “a” series of experiments had 
been thus disposed of, the “6” series began with Clark’s 
chain brake, all the brakes being applied on the signal 
being given from the engine. On this occasion, as we have 
already stated, the train parted in two, the resistance offered 
by the tail end of the train to the leading portion being 
greater than one of the draw hooks could stand. The safety 
coupling chains proved quite useless, as they almost always 
do. This experiment was therefore regarded as unsatis- 
factory. Next came the Caledonian train, fitted with the 
Steel and M‘Innes brake; and then the London and 

svighton vacuum brake; then the Lancashire and York- 
shire with Fay’s; then the Great Northern with Smith’s 
vacuum; and the proceedings of the day were closed by an 
abortive attempt to test the Barker brake. The injectors 
would not take hold when the train was running at full 
speed, and the train had to be stopped, steam blown off, 
and the fire smothered with ballast. 

On the following day the trials proceeded pretty nearly 
in the order laid down in the programme, no remarkable 
event occuring, and the competition finally terminated 
with the weighing of the trains on Wednesday last. It 
may be stated here that nothing could exceed the 
energy and skill displayed by the Duke of Bucking- 
ham during the whole course of the experiments. 
Indeed, it was evident from the first that the inquiry 
would be conducted by really competent men, and we 
cannot omit stating that to Mr. Loveday, a subordinate 
officer of the Midland Railway, much of the success 
alluded to was due. Mr. Loveday had no easy task to 
deal with in managing some seventy or eighty spectators, 
all more or less interested, but he kept order and promoted 
despatch, and got the trains away, and acted the part of 
first lieutenant generally, in a way that earned golden 
opinions from every one. An interesting fact occurred in 
connection with the competition, the Great Northern Rail- 
way Company placed a special train at the disposal of the 
Commissioners to take them from London to the trial ground 
on Monday morning, and Mr. Cockshott very courteously 
added a couple of carriages for the conveyance of any 
other gentlemen interested in the experiments. The train 
consisted of three carriages‘and a brake van, and was 
drawn by one of the new inside cylinder engines, built in 
1874 by Mr. Stirling. The train started at 7.20 a.m., and 
ran to Newark, a distance of 119} miles, without stopping 
or taking in water, in two hours and thirty-three minutes; 
this is a very unusual performance and very well worth 
notice. 








SoutH KENSINGTON MusEuM.—Visitors during the week ending 
June 12th:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 9982; mercantile marine and other 
collections, 1235. On Wednesday, Thursday, and Friday (admis- 
sion 6d.) from 10 a.m. to 6 p.m., Museum, 2759; mercantile 
marine and other collections, 160. Total, 14,136. Average of 
corresponding week in former years, 12,515. Total from the 
opening of the Museum, 14,307,048, Patent Office Museum, 
| 3363, "Total number since the opening of the Museum, free daily 
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_ The ratio between K, and K, is a constant quantity, 
| and is generally expressed by the symbol (v)— 





K, 183°45 : ; 

P = Se = = 1°408 for air. 

a ° 1= 7303 sales 
Therefore, K, (y —1) = 211, 


v1 

The value of (7) has been found, both by reasoning some- 
what in the way given above, and also from experiments 
upon the velocity of sound in gases, which it is not neces- 
sary to recapitulate here. In the case of air, y= 1408, 
and its value for other perfect gases does not materially 
differ from this. 

10. General Formula for the Action of Heat on Gases.— 
Let p v +r represent the condition of an unit of weight of 
any perfect gas. Then, if an indefinitely small amount of 
heat be added to it, represented by d H, let the increase of 
temperature due to this be represented by d r, and the in- 
crease of volume by dv. The external work done will be 
p dv, and the increase of energy in the gas will be Ky d -, 
and therefore d H = K, dr + pdv. (See Para. 9.) 

The effect of a given quantity of heat H will be found 
by integrating this between the limits given by the cireum- 
stances of the case, p being a function of v. 

This is a particular case of the general law of thermo- 
dynamics, 

Between given limits +, 7, and v, v, this integral 
becomes— 


UP) 
H=K,(r, —r,) +f, p dv (pa function of v). 
v, 


Where p is kept constant and = p,, 
H =K, (7, —7,) + p, &@, —v). 
Where ¢ is kept constant or pv = p, %,, 


" - "2 dy 
Then H = K, (¢, —7,) + P, % = 
e Vv; 


or H= p, 2, hyp. log. a, 

Where no heat at all is added or abstracted, and yet 
work is done, H = 0; and, therefore, K, dr = — pdv 
(p a function of v). 

11. Conversion of Work into Heat.—When a given weight 
of air is inclosed and subjected to pressure, and means are 
not taken to keep the volume constant—in other words, 
when external work is performed upon the air, heat is 
generated. One portion of the heat generated is generally 
conducted away, and the rest stored in the inclosed air, 
But this is not always the case. If the inclosing cylinder 
be a perfect conductor, and kept in a casing of uniform 
temperature, the whole heat is conducted away or trans- 
mitted. If, on the other hand, the cylinder be a perfect 
non-conductor, the whole heat is stored in the inclosed air, 
and none transmitted. The tendency of work performed 
on the air is to compress it or reduce its volume, but the 
amount of work required to be done to reduce the volume 
any given quantity will depend entirely upon the circum- 
stances under which the compression takes place. 

Let a third cylinder C, Fig. 3, be taken precisely similar 
to A and B, and furnished in the same way, and let the con- 
dition of the inclosed pound of air be represented as before 
by p, v, r,- The inclosed air is under atmospheric pres- 
sure, and it is evident the piston cannot move downwards 
without either additional force being applied or the tem- 
perature of the inclosed air being reduced. 

There are three conditions under which the volume may 
be reduced or compression take place which are readily 
calculable ; but it is essential to remember that in every 
case the work done by the fall of the piston is entirely 
converted into heat, of which the inclosed air may take up 
more or less. 

First case.—Let the compression take place, while means 
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are taken to keep the temperature constant, such as in a good 
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conducting cylinder encased in a cooling jacket, or exposed 

to a current of air of uniform temperature. Then by 

Rule III. (paragraph 5)it isknown that - pressure will vary 

inversely as the volume, or p variesas — . To reduce the 
: : 


volume to one-half will require in this case work 
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TEMP™ const? —- PRESS™ CONSTT =NOTRANSMISSION 
to be done equal to p, v, hyp. log. 2= 27704 x 0°69 foot- 
pounds.* And the condition of the air at the end 
of the operation will be represented by 2p, A, 71, 0r 
the temperature remains at 60 deg., the pressure is 
‘ - 13°Of = 
2 x 2116°4 = 4232's lb., and the volume is 1509 _ 6545. 
And the mechanical equivalent of the heat conducted away 
or transmitted is exactly represented by the work done by 
the fall of the piston, the inclosed air taking up none. 
Second case.—Let the compression take place without 
the pressure varying, which cannot be effected without 
some of the heat originally contained in the inclosed air 
being conducted away, such as in the case of a good con- 
ducting cylinder being chilled by contact with some body 
colder than itself. When the volume is reduced to one- 
half, it is known by Rute IL. (paragraph 6) that the tem- 
perature also is reduced to one-half; and the condition 
of the air at this moment will be represented by p, 
i a, or the temperature would have to be brought down 
to 261°6 deg. or about — 200 Fah. to effect this. The work 
done by the piston will be p, ("—3) =?) ; t= 27704 
x0°5 foot-pounds about. And the amount of heat trans- 
mitted will have been this quantity in excess of that repre- 
sented by the abstraction of 261°6 deg. of temperature. 
Third case.—Let the compression take place without any 
heat being transmitted, such as in a perfectly non-con- 
ducting cylinder. The pressure in this case will increase 


as the piston is being forced down, and will vary inversely 


: : 1 1 
as the volume raised tothe powerof yorpvariesas ~ . The 
= 
temperature will also vary inversely as the volume raised 
: l ww A 
to the power of ¥—1 or 7 varies as —— The proof of this 
a 


is given in the next paragraph. (Those unacquainted with 
calculus may pass it over, as the case is repeated in another 
form in describing the methods of graphic representation 
further on.) All the work done renders itself apparent by 
the rise in temperature of the inclosed air, as no means of 
escape is allowed. The condition of the air when the 
volume is reduced to one-half will be represented then by 
if eS al 


- v aan 
or 2°654 p t 1°327 
Ps 2 v1 


The work done to effect the compression can be calew 


instead of p 





, : . 1 
lated as in the first case by making p vary as 
¢ 


ae 1 
vary as . 


A shorter way, however, is to multiply the 


¢ 
increase of temperature into the capacity for heat at constant 
volume; in other, words, to find the increased absolute heat 
energy of the inclosed air, which, as no transmission of 
heat occurs, is evidently equivalent to the work performed. 
As, therefore, the original temperature has been raised from 
7, to 1327 ¢,, the increase is 0°327 y, and increase of abso- 
lute heat energy is accordingly 0°327 K, r, =0°327 x 
130°3 x 521°2=22207, or 27704 x U'8 foot-pounds about. 
Collecting the results in the three cases:— 
Work done. 
Foot-pounds. 
Case 2, pressure constant 27704 X 0% 
Case 1, temperature constant 27704 x 0°69 
Non-conducting do.—Case, 3, no transmission 27704 X 08 
12. Compression and Expansion.—Formule.— Case of a 
Non-conducting Cylinder.—In this case no heat, as such, is 
added or abstracted, and, therefore, in the formula 
dH=K,dr+pdv, 
dH = 0; and, therefore, K,dr = — pdv(p a fune- 
tion of v). 


Conducting cylinder 


. : g : 1 
* Work done is —/J pdv where p varies as —or pvr = py 1%. 
> 






Therefore, work = — )) "1 


9 


= — py % hyp. log, 2. 


The negative sign showing that the tendency of the work done is t” 
veduce the volume, and, therefore, it is performed en and not by the gas. 





It is required to find the variation of p with v and ,, 


since then, at any moment, Pp? — K, (vy — 1), see ante. 
T 


Therefore, 2" 


tT (y—1) 
- 2e =~ (y—1) 
?t 


dr=—pdz, 


dv 
oO : 


And between limits 7, v, and r, v 


Log. 71 '= (y — 1) log. a 
T v, 


2 2 

. weet 
or ui = V2 
Te v; 


1» ov 
Andas 2:4: = Pe "2 
tT, T. 


y¥—1 —l1 Se 
—_ (*) i i = (°*) 
T. Vv; Pe Pe v, 
aii l 
or P varies as ° 
j 


This gives the relation between p v and r at any moment 
where a perfect gas is compressed in a non-conducting 
cylinder, or where the gas does work by expansion ina 
non-conducting cylinder. 

For air y = 1°408, and therefore y —-1=0°40&. There- 
fore, under compression in a non-conducting cylinder the 
pressure varies inversely as the (volume) '**°*, and the 
temperature varies inversely as the (volume) °**°®, or for 
air— 
1°408 


. Pi — ve) 
and - ( 


2 


0°408 

a: se (°:) 
Ts vy 

The variation of the pressure and the temperature with 
the volume being known, either side of the equation 

—pdv=K,dr 

can be integrated, and the result, between any given limits, 
will be the work done upon a pound of air by compressing 
it, or the work which the air will perform by expansion 
against resistance, between those limits, in a non-conducting 
vessel. 

The integral of the right-hand side of the equation 
between limits ,, and r, is 

K, (rt, —7,), 


or K, 7, ( 1— Ts ) 


1 
And since, as shown above, 


— 
ee a a 


2 Pe 
It follows that the value of the work involved during 
the change of state 


ae oot) a er 
“% 


Te — v 
T, v 


Pe 
Either of which formule can be used according to whether 
the ratio of temperature, volume, or pressure are given. 

If v, be infinitely great as compared with v,, the work 
done is K,7,, from formula (2), or indefinite expansion 
involves total expenditure of heat energy. 

Note.—In applying the formule in this and the two 
preceding paragraphs to the cases of machines in which 
air is compressed, or in which compressed air is utilised, it 
is necessary to take into account, first, the assisting or 
resisting action of the atmosphere ; secondly, the work of 
expulsion after compression in the one case, and the work 
performed during reception and previous to expansion in 
the other case. 

The above case is termed by Rankine that of no trans- 
mission of energy. 


K ‘, pry ) 
ae ae +) ¥ bf tae nae lg: ar ae 


(To be continued.) 





THE POMONA GARDENS EXHIBITION, 
AT MANCHESTER. 
(From our own Correspondent.) 
JUNE 14, 1875. 

MANCHESTER is at present rejoicing in two exhibitions of ma- 
chinery in motion ; one at Cheetham Hill, under the auspices of 
the Society for the Promotion of Scientific Industry, and the 
other at the Royal Pomona Gardens, under the patronage of a 
very aristocratic committee, with the Right Hon. the Earl of 
Sefton, the Lord Lieutenant of the County, as president ; but 
practically, I believe, the private speculation of the enterprising 
proprietor of the Pomona Gardens, who has promised to give 
prizes of considerable value to the exhibitors, and who also hopes 
to make this exhibition the nucleus of a permanent and exten- 
sive machine market. 

It is to be regretted that the two exhibitions could not have 
been combined, but I suppose the locality and surroundings of 
Pomona, which somewhat resembles Rosherville, of “ happy 
day ”’ celebrity, were too plebeian for the lofty aspirations of the 
society with the long title ; nevertheless, the council and ex- 
ecutive of the society might learn a great deal in the art of 
managing and arranging an exhibition if they would condescend 
to visit Pomona, whose spirited proprietor has acquired an ex- 
tensive experience in such matters, in the management of stu- 
pendous horse shows, agricultural shows, and other fétes. 

This was my first visit to Pomona, and I confess 1 was utterly 
unprepared for the magnitude of the buildings erected in the 
grounds. The large hall, for concerts, balls, and gatherings of 
all descriptions, is, I believe, longer than the Agricultural Hall 
at Islington ; an enormous building, of equal magnitude, is now 
in course of construction for a forthcoming horse-show, while 
the machinery occupies a building treble the size of that at 
Cheetham Hill. 

The Barrow Shipbuilding Company have a 60-horse power 
Howard safety boiler at work. The boiler is in two sections, with 





slight differences in detail, especially in the mode of connecting 
the tubes, which have only recently been introduced, and to 
which I shall allude hereafter. 

The Crosland Company have also one of their 40-horse power 
boilers at work, the construction of which is well known to your 
readers. The Savile-street Foundry and Engineering Company, 
of Sheffield, exhibit Baker's patent pressure blower, the construc- 
tion of which is shown on the accompanying diagram, and at the 
Exhibition is shown by a sectional model. The great merit 
claimed for this machine is the small power required to drive it. 

Messrs. Green and Batley, of the Albion Works, Leeds, exhibit 
one of Horsfall’s patent bolt forging machines. This machine 
turns out most excellent work, and will make bolts of almost 
any desired form, and those with square, hexagon, or cheese 
heads do not require any dressing or finishing by hand; only the 
mushroom and countersunk heads have a slight fin left, which 
can be removed by a trimming machine, or by a pair of dies in 
the bolt forging machine. The only drawbacks to this machine 
are its cost and the slow rate at which it finishes the bolts— 
only six per minute; but on the other hand, there can be no 
question as to the quality of the work. 

The Steam Fuel Economiser Company, Limited, has been 
formed for working Lake’s patent coal economiser, which was 
illustrated in Tuk Encrverr, and has been improved by Billing. 
It consists of inserting fluted conical movable plugs or valves in 
the smoke-box end of the boiler flues, whether locomotive or 
Cornish, and by this means it is stated that the products of 
combustion are kept for a longer period in contact with the 
sides of the flues or tubes, and yet without interfering with the 
draught. 

Messrs. Edward Green and Son, of Manchester, and Mr. Joseph 
Twibill, of Hulme, both chow large collections of their fuel 
economisers, which are also at work in the boiler department. 
The respective merits of these economisers have been so freely dis- 
cussed in your columns, that I need need not now refer to them. 

Messrs. Andrew Bell and Co., Limited, also occupy a conspi- 
cuous position with their circular coil economisers, and also with 
two coils for chemical purposes, one 8ft. 6in. the other 6ft. in 
diameter. 

Messrs. Allen, Harrison and Company, of Manchester, whose 
works were described in THE Encinrer, have a very attractive 
stand, in which are exhibited some beautifully finished 
gun metal boiler mountings, and two most elaborate working 
models, one of a spirit still and the other of a sugar 
vacuum pan. The extreme accuracy and attention to 
minute detail bestowed upon these models is well worthy of 
attention. 

Messrs. W. and A. Garforth, of Ashton-under-Lyne, are 
driving cne of the shafts with one of their very neat horizontal 
engines, fitted with a novel and somewhat peculiar expansive 
valve, of which I hope to be able to send you a drawing. The 
same firm also exhibit one of Walker's compound steam pumps 
at work. 

As might be expected, in the neighbourhood of Manchester, 
several cotton manufacturing machines are shown at work, and | 
Was somewhat surprised to find that this class of machinery is 
totally unrepresented at Cheetham Hill. Carding engines are 
exhibited by Messrs. Curtis, Son, and Hall, of Manchester ; 
Messrs. Stone and Lewis, of Preston, and Messrs. Higgins and 
Sons of Salford. They are all good machines of their class, and 
beautifully finished, especially those of the first-mentioned firm. 

Messrs. Perkins and Son, of London, have a collection of their 
well-known hot water heating apparatus, and also a steam oven, 
heated by a number of hermetically sealed pipes, in which there 
is a very small quantity of water. These pipes are inclined and 
their lower ends inserted in a very small fire-box cased with fire- 
brick. The quantity of steam contained in a tube is so small, 
that one of them may burst without causing any damage. The 
exterior of the oven is covered with non-conducting composition 
and cased with iron. The economy of fuel effected by the use 
of this oven is somewhat remarkable. 

Messrs. Perkins also exhibit among other articles a grate for 
an ordinary sitting room, in which the front bars are formed of 
water tubes which are also carried round the back of the grate 
and may be used for warming other apartments. 

Mr. Salmon, of Manchester, has a very interesting collection 
of printing-presses, lithographic machines, guillotines, paging 
and perforating machines, and other printing machinery, all 
shown in operation, and to which I may allude again on some 
future occasion. 

Mr. Cranston, of Newcastle-upon-Tyne, exhibits a rock-drill, 
somewhat resembling the Burleigh drill, but I could not obtain 
any explanation of its peculiarities, and it was not in good work- 
ing order when I saw it. 

A very useful article for country shops, or smithies, is a self 
acting hand planing-machine, made by Mr. Richardson, of Chorl- 
ton-upon-Medlock. It is compact- -in fact almost a model 
of a planing-machine, and very easy to work by hand. 

Messrs. Thwaites and Carbutt, of Bradford, exhibit in action 
their No. 1 Roots blower, and a two hundredweight steam-ham- 
mer ; the former are too well known to require description, and 
the latter was illustrated in the report of the Leeds Exhibition 
in THE ENGINEER, 

Messrs. Wheatley Kirk and Price have a 25-horse-power 
horizontal high-pressure engine at work, driving a line of shaft- 
ing. Itis fitted with Rigg’s automatic governor, and is alto- 
gether a geod, useful article. I believe a duplicate engine is 
employed to drive the contractor's machinery used in the con- 
struction of the New Law Courts in London. 

The same firm also exhibit a double-geared sliding and screw- 
cutting lathe, with a gap-bed 16ft. long. This tool is a fac- 
simile of the one I noticed at Cheetham Hill, and is shown as an 
ordinary saleable article, and not one got up for exhibition pur- 
poses, 

Messrs. Alexander, Chaplin, and Co., of Glasgow, have a very 
interesting stand, the most prominent object in which is a por- 
table winding, without a boiler, specially adapted to sinking pits, 
wells, &c. The engine has a pair of cylinders eight inches in 
diameter, and is fitted with a link motion for reversing, winding- 
drum and gearing, and foot-brakes. The various handles are 
very conveniently placed, and the whole is very compact. From 
my own experience in sinking with ordinary agricultural port- 
able engines, I should jmuch prefer to use one of Mr. Chaplin's 
engines in all cases where the depth to be sunk was sufficient to 
warrant the erection of a small stationary boiler. 

A very useful article is Chaplin’s distilling apparatus for sailing 
vessels, with a steam-pump attached for circulating the water. 
The importance of these articles can hardly be over-estimated, 
as by their use emigrant and troop ships are allowed to sail 
with only one-half the quantity of fresh water on board they 
would otherwise have to carry, and this space is of course avail- 
able for cargo. They can be made to produce from 10 to 145 
gallons per hour. Messrs. Chaplin's stand also contains a very 
compact little engine with a cylind r S}in. diameter, for driving 
a screw launch. 

I shall take an early opportunity of paying another visit to 
Pomona, as | have left many stands unexamined. 
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THE WESTINGHOUSE AUTOMATIC BRAKE. 
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VENTILATING APPARATUS FOR THE STEAM- 
SHIP GERMANIA. 

Weillustrate below ventilating apparatus fitted tothe finesteamer 

Germania by Messrs. Thwaites and Carbutt. It consists essentially 

of a Root blower of the size known as No. 5, driven by two of 


The construction of the Root blower is too well known to require 
particular description here. The piston of that in use on the 
Germania is made of wood saturated with petroleum. It is 
secured to a steel piston-rod, if we may so term it. The croas- 
heads bear on a brass collar at each end. One wheel of each pair 
of spur wheels is geared with hornbeam, the cogs being bolted 
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Brotherhood and Hardingham’s three-cylinder engines. The 
way in which communication is egtablished between the cabins 
and the blower wil] be readily understood from our engraving. 

















between two cast iron plates. The other wheels are chipped 
and filed to shape. A three-cylinder engine is fitted at 
each end of the blower, ‘he whole space available for the 


} machine is 10x7x5ft. The blower is guaranteed to deliver 
5000 cubic feet of air per minute at a pressure of 10in. of water. 
THE WESTINGHOUSE AUTOMATIC BRAKE, 

THE details of the Westinghouse automatic brake, as used 
during the recent competition, will be found illustrated at 
pages 419 and 422. In its general features it resembles the 
ordinary Westinghouse air brake, and we shall not describe 
the principle, which is well understood. In the automatic brake 
the pipe G, shown in Fig. 1, extending the entire length of the 
train, is provided with cocks L at each end of each carriage and at 
the end of the tank. The hose couplings between the carriages 
are not provided with valves as in the ordinary system. All the 
cocks L, except the one at the rear end of the train, are opened, 
The pressure is then admitted through a three-way cock, to the 
pipes G, and by a branch g, through a four-way cock, triple 
valve, Fig. 2, and by a branch m, through the middle of the triple 
| valve case, to the reservoir R. There being open communication 
between the main reservoir and the pipe G, and from the pipe G, 
through the triple valve, to the small reservoir, it follows that there 
is an uniform pressure throughout the entire system. By turning 
the three-way cock on the engine, so as to permit the air to escape 
from the pipes G, the triple valves will be caused to act so as to 
instantly close the port between the reservoir R and pipe G, and 
permit the pressure to flow from the reservoir R to the brake 
cylinders E, and thereby apply the brakes. By again restoring 
the pressure in the pipes G, the triple valves will be shifted so as 
to recharge the reservoirs R, and at the same time open a discharge 
= in each triple valve, permitting the air to eseape that has 

een admitted to the cylinders E, to apply the brakes. Each 
carriage being provided with this triple valve device, the escape of 
the air and the release of the brakes are almost instantaneous. In 
both systems of apparatus, the donkey engine and air pump are 
constantly in motion, and the pressure in the reservoir and pipes is 
regulated by the amount of opening through a throttle valve 
governing the speed of the engine. 

The triple valve Fig. 2 already referred to, is shown in section 
through the valves and four-way cock, The case containing the 
valve is formed of four principal parts—3, 4, 5, and 6. The body 
of the four-way cock is attached to the part 4, and cqnstitutes 
with that part, one piece. The brake pipe from the main reservoir 
leads, by the branch pipe g, to one of the openings of the four-way 
cock, and through the meade cock by a port g' to a chamber G, 
formed in the cap 3. From an opposite chamber G', there is an open 
communication with the auxiliary reservoir R, Fig. 1, by a pipe, and 
from a port H, in the lower end of the case 4, connection is =~ 
to the brake cylinder, through the four-way cock, by a port / lead- 
ing into the pipe m. The valve stem 7 has a limited motion 
pompendicdualy in the chambers G and G'. At one end, it carries 
the valve a, provided with a soft metal face, which seats en the 
annular V shaped seat a', closing the port 0, the only communica- 
tion from the chamber G! to the port H. A series of wings, 
arranged on this end of the stem 7, act as guides in properly 
seating the valve a, and a spring 18—arranged around the upper 
end of the stem 7, bearing against the cap 3 of the valve case, and 
against the back face of the valve seat ®—holds the valve a to its 
seat, when not raised therefrom by air pressure. The air cham- 
bers G and G! are separated by means of a flexible metal diaphragm 
19, the outer edge of which is compressed between the adjacent 
faces of the two parts 3 and 4, with interposed rubber packin, 
rings or gaskets, 24, which insure an air-tight joint, and permit o 
the comparatively free motion of the diaphragm. The diaphragw 
19 is held in the centre between the parts 10 and 11 of the com- 
pound nut 10, 11, 12; and the diaphragm, with this compound 
nut, titutes, ically, a piston. The motion of the piston 
is limited and guided by the extension of the part 12, which comes 
in contact with the lower part of the stem 7, at the end of its 
downward stroke. Ata point a short distance from the upper 
seat 9, the stem 7 is turned smaller, and is also slotted. When 
the piston is at its lowest position, this reduction of size leaves an 
annifar port ¢, by which the only communication is effected 
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between the chambers G and G', The lower part of the stem 7 is 
provided with a piece 13, fitted with a small steel needle, and this 
needle presses against the head of a second needle 14, which, in 
turn, presses against the discharge valve 15, working in the part 
6. Beneath the valve 15 is a spring 17, to close it against the part 
b, communicating with the atmosphere through the ports L' 4), 
The needle in the part 13 receives its downward motion from the 
piston through the cross bar c in the part 10. The space H', be- 
tween the parts 5 and 6, communicates by the ports 2 h! with the 
vort H, so that, if the valve 15 be unseated as shown, there will 

@ a free communication from the brake cylinder through the pipe 
m, ports h, H, h', 4”, space H}, and ports ) and b! to the atmo- 
sphere. To prevent the closing of the port g! when being put 
together, the part 4 is fitted with a short tube passing into the 
part 3 through the gaskets 24. The operation of the triple valve 
is as follows :—When air is admitted to the brake pipe extending 
the length of the train, it passes through the branch pipe g and 
port g', into the chamber G, where, acting on the upper side of the 
diaphragm, the piston is forced into the position shown, at the 
same time pressing downward the needles 13 and 14, thereby 
causing the valve 15 to uncover the port b, thus establishing com- 
munication between the brake eylinder and the atmosphere. At 
the same time communication is established between the chambers 
G and G! and to the reservoir through the port e, thereby charging 
the reservoir with compressed air. The air will continue to tlow 
into the reservoir until the pressure in the brake pipes and reser- 
voirs becomes nearly equal, when the spring 17, acting on the 
valve 15, needles 14 ‘on 13, and through the cross bar c, will cause 
the piston to be raised towards its seat 9, closing the communica- 
tion between the chambers G and G! by the part 10, covering the 
enlarged portion of the stem immediately beneath the part 9. The 
movement upward of this piston will continue until the movement 
of the valve 15 is arrested by closing the port 4, this movement 
not being sufficient to raise the valve a from its lower seat. With 
an equilibrium of pressure in both chambers G and G!, the ports e, 
o and 4 will always be closed,—the ports ¢ and l by the spring 17, 
and the port o by the spring 18. Now, if all the air be discharged 
from the brake pipe by the guard or driver, the pressure in the 
chamber G will be discharged, and, at the same time, the pressure 
in the chamber G', being greater than that in the chamber G, 
acting on the under side of the piston will cause the piston to rise 
and seat against the valve 9, carrying with it the stem 7, unseating 
the valve a, and establishing communication between the auxiliary 
reservoir and the brake cylinder, through the chamber G!, ports 0, 
hk‘, and H, thereby applying the brakes to their full pressure and 
establishing an equilibrium of pressure between the brake cylinder 
and auxiliary reservoir. 

To release the brakes, air is admitted from the main reservoir to 
the brake pipes and chamber G, As this pressure becomes nearly 
equal to that in the reservoir and chamber G1, the spring 18 will 
cause the valve « to be seated, thereby closiag communication 
between the reservoir and brake cylinder, A slight excess of pres- 
sure in the chamber G, above that in the chamber G', will cause 
the piston to move downward, and thereby open the discharge port 
and release the brakes, as already shown, As already described, 
when there is an equilibrium of pressure in the chambers G and G', 
the ports ¢, o and / will be closed. Hence, if a slight reduction is 
made in the chamber G, the air, acting beneath the piston, will 
evs? the valve a to be unseated, permitting the air to flow from 
the reservoir to the brake cylinder, until the pressure in the two 
chambers become equal, when the valve a will again be seated by 
the spring 18, without opening the discharge valve », This enables 
the force of the brakes to be graduated at will. The reservoir being 
about five times the capacity of the brake cylinder, it follows that a 
single pound reduction in the brake pipe will produce several 
pounds pressure per square inch in the brake cylinder, and only a 
few pounds reduction will apply the brake to their maximum 
force. The plug 16 of the four-way cock can be turned so as to 
establish communication between the pipes y and m, at the same 
time communication from the brake pipe to the auxiliary reservoir, 
and from the reservoir to the brake cylinder, will be cut off, thus 
providing for the use of the pipes and brake cylinders of this system 
in connection with the first system already described. The plug, 
also, may be turned so as to close all communication from the pipe 
g, and the main brake pipe may be used for the transmission of air 
to other carriages. The cases 3 and 4 are held together by five eye 
bolts, 25, pivoted to the case 4, as clearlyshown. Both parts 3 and 
4 are slotted, so that these bolts will swing outward sufticiently to 
permit the cap 3 to be removed. These eye bolts, 25, are riveted, 
to prevent the loss of the nuts after they have been put on, 

The part 5is formed of three pieces of metal, for convenience in its 
construction and the arrangement of its ports. Fig. 3 is a section 
through a leakage valve, inserted in the pipe between the triple 
valve and brake cylinder, to provide against application of the 
brake by a slight reduction of pressure in the brake pipes, caused by 
aleak, This valve consists of a case D, containing a plug D! fitting 
loosely therein, The case D is screwed perpendicularly into the pipe 
m, and has a port d' communicating therewith. Into the upper 
end of this case, is screwed a cap D*, provided with a rubber face 
d, and through this = a port d* communicates with the atmo- 
sphere. When air is admitted through the pipe m to supply the 
brakes the pressure entering the chamber of the case D with great 
force, will raise the plug D! against the rubber face of the cap D*, 
closing communication with the atmosphere through the port d?, The 
plug D! is so proportioned with reference to the chamber in the 
case D, that a considerable flow of air from the reservoir towards 
the brake cylinder, resulting from a leakage or accidental fluctua- 
tion of pressure in the brake pipe, will not be sufficient to overcome 
the weight of the plug D! and raise it against its seat, but will 
permit the free escape of air around the plug and through the port 
d? to the atmosphere. 

The new compressing pump used at the brake competition is 
shown in the engravings page. Fig. 4 is a side elevation of the 
pump complete, and Fig. 5 a longitudinal section of the same. 
Figs. 6, 7, 8 and 9, are sections at various points. The steam engine 
is one of the kind having its valve gear operated by the movement 
of the main piston, without the intervention of eccentrics, fly- 
wheels, shafting, or other cumbrous apparatus. The main valve of 
this engine consists of two pistons 14 and 15, connected by the 
stem 13, these pistons being held to their places by the nuts 16, the 
upper ewe 14 having a much larger area than the piston 15. 
Each of these pistons slides in a cylinder provided with ports lead- 
ing into an annular groove, communicating directly with the end of 
the cylinder. Above the main valves 13, 14 and 15, is arranged a 
cylinder 23, having a piston 21, with a stem which pushes upon the 
end of stem 13, This cylinder 23, is provided with two ports at 
its upper end, the upper port for the admission of steam, and the 
lower port for the exhaust. These ports are opened and closed by 
the small slide valve 30, which receives its motion from the plate 
11, fastened on the main piston 7, which engages the enlargement 
of the stem 29 at either end of the stroke. The steam connection 
is made by a pipe a, between the valves 13 and 14, and owing to 
the larger area of the valve 14, the whole valve device 13, 14 and, 
15, will have a pressure tending to raise it equal to the difference in 
area between the two pistons, The valve, in the position shown, 
represents the'engine to be taking steam at the lower end, while 
the steam is exhausting from the upper end into the annular 
chamber, and through the small ports above the piston 14, by the 
ports F, F! and pipe «to the atmosphere. The small valve 30 
also shows steam to be acting upon the piston, 21 holding the valves 
13 and 14 in their position, As the piston 7 rises the plate 11 will 
gome in contact with the shoulder of the rod 29, which will cause 
the valve 30 to move upward, closing the steam port to the cylinder 
21, and at the same time opening the exhaust port, permitting the 
steam above the piston 21 to escape through the cavity of the valve 
30, and a port connecting with the main exhaust port F. The 
valves 13, 14 and 15, being relieved of the force exerted by the 
piston 21, will make an upward stroke, admitting steam to the 
upper end of the main steam cylinder, and exhausting from the 

ewer end of the cylinder through the annular ports and small 





ports leading into the cylindrical seats in which the piston 15 
operates, and downward into the chamber, and through the ports 
¥F* F and pipe a3, to the atmosphere. Again, when the piston 
descends, the plate 11 will come in contact with the enlargement or 
knob on the lower end of the rod 29, which will cause the valve 30 
to be again drawn into the position shown; thereby admitting steam 
above the piston 21, which will force the valves again into their 
first position, thus reversing the stroke of the engine. A communi- 
cation exists between the chamber containing the valve 30 and the 
chamber H, between the valves 14and 15, by a port shown in dotted 
lines, Fig. 6, The cylinder 22 is also provided with a small exhaust 
port near its lower end, shown in dotted lines, so that when steam 
is admitted above, it may readily descend without encountering 
back pressure until this port is » Rive when the vapour between 
the piston and the bottom of the cylinder 23, acting as a cushion, 
will arrest the motion downward of the piston or valve, without 
shock or noise. The exhaust port is arranged some distance from 
the top of the cylinder 23, to prevent the piston 21 from striking 
the cap of the cylinder, there being sutticient steam enclosed 
between the port and the cap to form a perfect cushion, The 
operation of the donkey engine is almost noiseless ; and it will 
readily be seen that all parts mentioned are easily removed, The 
construction of the air pump is so clearly shown, as to need no ex- 
planation, The air enters by the pipe , and passes by the pipe b', 
to the reservoir, It will be seen that ample provision has been 
made for the removal and examination of the valves of the air 
pump. 

Fig. 10 shows the application of brake blocks to the driving wheels 
of a locomotive. ‘T'wo brake cylinders are used for applying these 
brakes, one on each side of the locomotive, to avoid the complication 
that would be involved if only one cylinder were used, and to provide 
for an even application to both pairs of wheels under all conditions. 
Air is admitted beneath the piston at the lower cylinder head by a 
connection made with the brake pipe leading back under the train 
in the first system, and when used with the continuous and auto- 
matic brake, connection is made to the branch pipe leading from 
the triple valve to the brake cylinder on the tender. The brake 
blocks are arranged a very considerable distance below the centres 
of the driving wheels to avoid any undue strain upon the boxes or 
connecting rods. The rod of the cylinder is packed with a cup- 
leather, having a coil of wire on the outside to insure a tight joint. 
This packing is very durable, and permits of the free release of the 
brake by the weight of the piston, without the use of springs. 

The hose coupling, used for both systems of brakes, is shown 
in the engravings. Fig. 104 is a planand section of the coupling 
complete, without hose ; Figs. 12 and 13 the coupling with hose 
attached to one half, showing its connection to the brake pipe G ; 
Fig. 11 is an elevation of the coupling sections through the 
centre of the coupling, showing valves. Each coupling has 
two parts—5, 5, closed on one side by a cap 6 screwed 
therein, the other open or port side, contains an india- 
rubber packing ring 9, through which communication is effected 
between the two parts, The caps 6 are provided with four projec- 
tions, which press upon the ring 10, and hold the rubber packing 
rings ) firmly in their position, by their outer edges. These 
packing rings form an air-tight joint between the two halves. In 
the cap 6 are arranged valves 8, 8, which when the couplings are 
united, force each other from their seats, leaving an open commu- 
nication through these valves and the entire length of the coupling. 
When the couplings are separated, these valves 8 are forced out- 
ward against the packing ring 9, thereby closing, to prevent the 
escape of the air. The fastenings for these couplings consist of 
two projections A A and BB, which permit them to be drawn 
apart when desired, without injury to any part. The projections 
A Aare provided with gruvoves turned therein, while the parts 
1. B have projections fitting these grooves. The projections are 
held together by the action of the internal pressure, assisted by 
the springs 11 and 12. When the couplings are to be united by 
hand, the open faces containing the packing rings 9, 9, are laid to- 
gether with the parts 5, 5, at right angles. By turning tliem into 
the position shown in Fig. 11 the projections B B will pass under 
the projections A A. Pinsa a arranged in each part 5 prevent 
the couplings from being uncoupled by their own weight. 

When these couplings are used for the automatic system, 
the valves 8, 8, are omitted, and there is inserted in their 
place a piece which holds the rubber packing rings 13 
against each other, in place of a spring. ‘The ring is made 
with a smaller hole, and serves to unseat the valve 8, when 
the couplings of the two systems are united. The passages 
through the valves are somewhat larger than through the pipes, to 
provide against undue loss by friction in passing the air through. 
In attaching the hose to the halves of the coupling, care is taken 
to have the part of the coupling containing the pins « «, down- 
ward, When the couplings are to be disconnected by hand, the 
two halves will have to be raised upward to permit their turning. 








FRANCE AND THE CENTENNIAL Exposition.—We printed re- 
cently an extract from the Engincer’s recent editorial on the Phila- 
delphia Centennial, in which the general disinclination of English 
manufacturers of agricultural and other machinery was especially 
mentioned, and ascribed to the high duty which is charged in this 
country on the entry of such products. The same objection is now 
being urged in France to the contributions of French manufac- 
turers. M. Herman La Chapelle, one of the largest engine builders 
of Paris, publishes a long letter in the Monitor Industril Belge, 
in which he strongly condemns the prohibitory nature of American 
duties, and points out that, with the exception of wines, silks, and 
works of art, of which France has almost a monopoly, it is useless 
to exhibit the principal industrial products of that country.- 
Scientific American. 

Kina’s CoLLEGE ENGINEERING Soctety.—At a meeting of this 
society, held on June 11th, Mr. E. L. Hesketh, A. K.C., read a paper 
on some experiments in centrifugal pumps, made at the works of 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our corre- 
spondents. ) 





ORGAN BLOWING ENGINES. 
@ Sir,—With reference to Mr. Mackenzie’s letter on the above 
subject, I observe he states that ‘‘ what is wanted is a really simple 
and efficierit rotative water engine.” 

On my last visit to the Crystal Palace I observed a small rotary 
water engine working, which, I think, will quite meet these require- 
ments. I see by the notice of it in the Musical Standard (May 22) 
that it is called the Hercules patent water engine. 

Halstead, Essex, June 12th. Epwin H. INMAN. 





THE ROOT BOILER AT SEA. 

Sir,—A letter appeared in your paper of the 28th ult., on 
“*High-pressure Boilers at Sea,” signed by the secretary of the 
Birmingham Patent Steam Boiler Company. With permission I 
will add a few facts to those stated therein, as it is not likely 
that the example mentioned will raise confidence in the system 
of using marine water tube boilers, -especially in the mind 
of those who know the steamers in question; one of which, 
was fitted with these boilers in entire disregard to the 
requirements of a marine boiler, consequently has given 
incessant trouble ever since. It is also stated that a saving of 
5 per cent. in fuel is gained over the other boats. I may mention, 
in favour of the tubulous system, and perhaps to the surprise of 
your correspondent, that the gain is nearer 17 per cent., 
and, in the case of one of the boats, nearer 25 per cent. But this 
result is entirely owing to the alterations and patching due to 
necessity, and the trouble given to those in charge. As for the 
other boat named, it is well known that no engineer could be got 
to sail twice in her, on account of the trouble given by her boilers. 
What is wanted in a marine tubulous boiler is simplicity, and it is 
strange that patentees of water tube boilers still ignore the natural 
laws relating to water and steam, but insist upon placing these 
elements, pent up in tortuous passages, over a fierce flame, as a 
careful examination of these unlucky examples will show. 

Liverpool, June 9th. Breviry. 

MESSRS. BUCKTON’S DRILLING MACHINES. 

Sir,—Having been subscribers to your journal since its com- 
mencement in 1856, we feel to have some claim to write you re- 
specting some information. 

In last week’s paper you illustrate and notice Lavater's 
horizontal drilling machine. We enclose you photograph of the 
machine we made for the Admiralty in 1867, during which time 
Mr. Lavater was one of ourdraughtsmen. We ask your expression 
of opinion whether this machine is not an exact copy of ours, if 
not engraved from one of our photographs? The latter seems to 
us certain, from the position of every detail of the machine. 

JosHUA BuckTon anp Co, 

Well House Foundry, Leeds, June 12th. 

[We have compared the drawing published in our last impression 
with the photograph sent to us by Messrs, Buckton, The com- 
parison leaves no room for doubt. The machine which we 
unwittingly illustrated as Lavater’s is, unquestionably, Messrs, 
Buckton’s, and we hasten to express our regret for the wrong we 
have done our correspondents. It is unnecessary that we should 
say one syllable about Mr. Lavater. Our readers will not be siow 
to apply the proper term to the course which he has pursued in 
this matter.—Ep. E.] 








Sin,—Every thinking man must have read with deep interest 
your leader of last week on river pollution, and we must all agree 
with you that the question respecting our main streams ought to be 
whether we shall make them “natural drains” or ‘drinking 
fountains.” This is the crucial consideration to which we must 
come, and one which must be settled soon and summarily. 

The subject is so vast, and has been so long neglected, that, 
whichever decision may be come to regarding it now, a deal will have 
to be done to prevent any of our rivers from being an ‘‘ Orivo et fous 
mali,” and I see many insuperable difficulties against any conclusion 
being arrived at equally applicable in all instances. Some of our 
rivers have already been so polluted for years, and so many vested 
interests are almost inextricably bound up with the continuance of 
their present condition, that it is very problematical, in many 
instances, whether the pros would outweigh the cons, or vice 
versa. 

This brings me to the consideration of the state of Glasgow, 
which is among the most unhealthy of towns, the death rate being 
often 54 in the 1000. 

Now this does not surprise me in the least, for the common sewers 
there fall into the Clyde, often ata great height, and their waters are 
‘* dashed frae bank to brae,” so that those pestiferous torrents are 
reduced to the finest spray and odorise, but do not perfume, the 
air with which they are so intimately incorporated. but it is not 
into the Clyde alone that those foul floods fall. Ihave seen 
sewage streaming over retaining walls, in the outskirts of the city, 
positively poisoning the air of the whole neighbourhood. ‘There 
are some districts in the immediate vicinage of the so-called second 
city of great Britain, where the air is so detrimental to health that 
a stranger feels faint and more or less unwell as soon as he 
approaches the locality. Surely those essences and exhalations of 
sewage must contain the germs of many diseases when wafted into 
the ill-ventilated ‘‘ closes” upon the wings of the wind. 

But there is yet another cause of unhealthiness which I have to 
bring before the notice of the authorities who sway the destinies of 
unhappy Glasgow, not in any unfriendly spirit, for I can bear testi- 
mony that they are very energetic in some matters, and, from what 
I know of them, am sure they would be in remedying the griev- 
ances I complain of, if such were only brought properly under their 

ideration, as they will be when they read this letter in your 





Messrs. Easton and Anderson, of Erith. The author l by 
describing the pumps which were experimented with. The first was 
a10in. pump with trunk engine attached, and the second wasa vertical 
spindle pump with 2ft. Gin. fan. He described the way in which 
the experiments were conducted, and also the method of finding 
the throw. The best results were obtained when the case was 
made of a spiral form inside by the temporary introduction of a 
curved piece of wood, A pump is now being constructed which 
will have the case cast in a spiral form. In the other pump two 
other forms of fan were used, viz., Rankine’s and the involute. 
The latter gave by far the best results, but still not satisfactory, 
as the water rotated inside the pump at such a rate, but the notion 
was conceived of having curved guidé blades placed in such a 
position as to utilise the rotary motion of the water and convert it 
into a vertical one. The paper was illustrated by several diagrams, 
photographs, and models, 

AMEKIVAN 'TOKPEDO VESSEL.—A new torpedo vessel, called the 
Alarm, has been completed at the Navy-yard, Brooklyn. This is 
the second of the kind built during the past twelve months, both 
being designed by Admiral Porter. The Alarm is entirely con- 
structed of iron on the bracket plan, with double hull and bottom. 
She has seven water-tight compartments in the sides, and, whenever 
necessary, can be brought down in the water for the purpose of 
being trimmed. ‘The Alarm is 170ft. long in the keel, 140ft. 
on deck, and 28ft. beam. She has 312 tons displacement, carry- 
ing one 20-in. gun on the bow, and when fully equipped will 
have four Gatling guns on board. There are three torpedo bars, 
capable of firing 50 Ib. of dynamite, equal to 400 Ib. of 
powder, and 100 loaded torpedoes, and about the same amount 
of cartridge and shot. She has stowage room in her bunkers for 
five days’ consumption of coal, though, when necessary, shg can 
carry on her deck coal sufticient for three days more, The engines 
and torpedoes are worked from the wheel-house, and need but one 
person ‘to work them, Accommodation is given to six officers and 
60 men; and when out on duty she will carry two months’ pro- 
visions, She is supposed to be very fast, and will be able to make 


: 15 knots an hour eapily.—Z'imes. 





widely circulated columns. ; 

Glasgow, in the main, is admirably paved, nothing can be better 
in that respect than Buchanan-street, Ingram-street, Xc., but only 
cross over the bridges, and behold there are many streets, not only 
unpaved, but which have never been paved at all, and some that 
are have become so out of repair that they are all in rats and 
holes. When I was in Perth lately, I saw a great portion of that 
city in the same predicament ; but there the soil is sandy, «td the 
refuse works, with the water, into the earth, to be deodorised and 
disinfected. Not so in Glasgow. There is a thick black slime 
reeking with impurities of all kinds, which have lain on the black 
mud for centuries, and which cannot percolate through the infected 
clay, but is stirred up and drained into the already tainted air by 
every passing vehicle. These sources of disease, when added to 
the contaminations constantly emanating from the theatres of 
manufactory and metallurgical operations, and all mingled with the 
lurid vapours that everiastingly escape from furnaces all around, 
make a i:are mixture, painfully prejudicial and very fatal to the 
luckless inhabitants condemned thus to inhale those seeds of death 
for davs tovether W. H. VILLIERS SANKEY, 

London, June 15th. 

A New 2ft. Narrow GAuGe RAILWay called the Gorsedda June- 
tion and Portmadoc Railway, has just been opened for the purpose 
mainly of developing the tratlic to and from the new Cwm Dwyfor 
Lead and Copper Mines, the Princess of Wales, Gorsedda, and other 
slate quarries, besides important peat works. The railway com- 
mences at Portmadoc, is 13 miles in length, and rises to a summit 
of several hundred feet above the sea, with a ruling gradient of 1 in 
25, and numerous curves of 2 chains radii.. The cost, including 
parliamentary and other expenses, also rolling stock, it is said, does 
not exceed £2500 per mile, notwithstanding the diflicult rocky 
country. Mr. George Wilson of Westminster, is the engineer, 
It is stated that the policy of extending the Bishopscastle line to 
Montgomery is under consideration. This line, if so completed, 
would, probably, tap same of the mineral trafic. 
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RAILWAY MATTERS, 


A SPECIAL general meeting of the London, Chatham, and Dover 
Railway Company was held on Tuesday to approve the Maidstone, 
Sevenoaks, and Tunbridge Railway Lill. 

AN attempt to murder Mr. Keene, an engineer on the Indus 
Valley State Railway, at Sehwan, in Sind, has been made by his 
servant, The servant cut at him while asleep with a sword, Mr. 
Keene is doing well; but the servant has not yet been arrested. No 
reason has been assigned for the attack. 

THE Pennsylvania Steel Company are at work on an order for 
5000 tons of steel rails for the Southern Pacific Railroad Company 
of California. The Bethlehem works are filling an order for the 
same road. These rails are to be shipped to San Francisco, and will 
be used in filling the gap which now exists between the Los Angeles 
division of the Southern Pacific and Tulara Valley division. 

ProritinG by the stern experience of the Thorpe collision, the 
Great Eastern Kailway Company is proceeding with the works for 
accommodating a second line of rails between Thorpe and Brundall. 
When the works now on hand are completed the line will be double 
from Norwich to Reedham, but it will still be single between Recd- 
ham and Great Yarmouth and Reedham and Lowestoft. Upon 
these sections the train staff system is enforced. 

THE coal-fields of the Donetz, an affluent of the Don, are about 
to be traversed by a line of railway which will open up communi- 
cations with the interior and the sea, The yield of that basin in 
1873 was 41,000,000 pouds—361lb. each—as compared with 
19,000,000 in 1872, 12,000,000 in 1871, 11,000,000 in 1870, and only 
7,900,000 in 1869. That district alone is able to supply fuel for 
the consumption of all the countries bordering on the Black Sea 
and likewise the Bosphorus. 

THE new station to replace the existing one at Dunlop-street, 
Glasgow, is commenced and will be pushed forward during the 
present year. The roof will almost exactly resemble that of the 
Midland Railway, St. Pancras, but with somewhat smaller dimen- 
sions, the span being only 198ft. as against 240ft. The contractors, 
Messrs, Thos. Brassey and Co., have given the order for this roof, 
which will weigh nearly 1000 tons, to Messrs, Andw, Handyside and 
Co., Limited, of Derby and London. 

THE report of the directors of the Royal Swedish Railway Com- 
pany states thatthe extension between Koping and Stockholm, and 
also the several lines referred to in previous reports as under con- 
struction in the adjacent districts, were progressing satisfactorily. 
During the past year the permanent way, works, rolling stock, and 
machinery had been thoroughly and efficiently maintained, and the 
traffic had been conducted with safety and regularity. There was 
nothing to alter the hopeful views which the board had from time 
to time expressed of the company’s prospects, 

THE report of the directors of the Bombay, Baroda, and Central 
India Railway Company states that the Dakore branch has been 
extended 1} miles nearer to the town, and the new station at 
Ruckial will be more convenient for the traffic. The open mileage 
(including the Patree branch) is 428}, with 75 stations, as compared 
with 411} in the corresponding period of 1873. The completion of 
railway communication between Ahmedabad and Ajmere, so long 
demanded by public necessity, remains the great desideratum for 
this company’s future prosperity. 

Tr is stated that it has been determined on the part of the East 
India Railway Company to dismiss gradually all their European 
engine-drivers and guards, and to supply their places by natives, 
The proposed scheme is very generally condemned, One objection 
is that natives, as a rule, are unfit for the work, They want the 
nerve and presence of mind so absolutely necessary to an engine- 
driver, and it is urged that to put them into this position cannot fail 
to diminish the safety of the travelling public and the profits of the 
company by the number of accidents which will probably follow. 
Another objection pointed out by the Pioneer is that in the event 
of another mutiny the fact that all the trained engine-drivers in 
India were natives might be productive of most calamitous conse- 
quences, 

TuE roport of the directors of the Oude and Rohilkund Railway 
Company, Limited, states that during the half-year ending the 
31st of December, 1874, there has been no extensions of the line, 
the total length open for traffic being 540 miles. No decision has 

et been arrived at respecting the proposed extension of the main 
ine from Morarabad to join the Scinde, Punjab, and Delhi Railway 
at Saharanpore, about 120 miles, the proposed construction of the 
main line from Akberpore to Buxar, 101 miles, and the branch line 
from Morarabad to Ramnuggur, 47 miles, Those lines are still in 
abeyance. The agent, Lieutenant-Colonel Jenkins, in his report 
observes that there is a steady increase in the quantity of salt and 
cotton carried, Large quantities of both are still imported by 
road, but two of the principal impediments to a fuller use of the 
rail—the break at Cawnpore and the inadequacy of rolling stock on 
the State railways—will in time be someved, and a radical change 
in the mode of importation may then be expected. The comple- 
tion of the bridge over the Ganges at Cawnpore is impatiently 
awaited. The question of feeder roads has been taken up with 
renewed earnestness by the Government of the North-west Pro- 
vinces. ‘The Government of India has also called for a map of the 
whole line from Benares to Morarabad, showing the feeder roads 
which were recommended to be made, and, generally, late discus- 
sions and references seemed to indicate that more vigorous measures 
would be adopted to connect the railway stations with the principal 
towns and emporia of trade. Arrangements have been made which 
will admit of the substitution of coal for wood fuel. The chief 
engineer, Mr. Lovell, observes that the completion during the half- 
year of the bridge of 16 spans of 92ft. each, lattice girders, over 
the river Goomtee at Juanpore shows the progress made, and the 
bridge was opened for traffic on the 25th of December last, The 
time occupied in its construction had been two years and nine 
months. The engineer of the Ganges bridge at Cawnpore was con- 
fident that it would be ready for opening in June. 

THE half-yearly meeting of the Great Indian Peninsula Railway 
Company was held on Friday. Mr, T. R. Watt, the managing 
director, read the notice convening the meeting. We last week 
noticed the report. It was stated that there were now 13,110 
shareholders in the company. The chairman, in moving the 
adoption of the report, said that the Nizam’s railway, 120 miles in 
length, had been opened in October last to Hyderabad, and was 
being worked by their company so as not to entail any direct loss 
on them, but they hoped for some advantage by the traffic it might 
bring on their line. The railway passed through a tolerably level 
country, cost about £8000 per mile, and was constructed economic- 
ally. It was in contemplation to prolong the line and extend it 100 
miles further to the east, towards extensive coal-fields. Should 
the line be extended, he believed there would be ample traffic over 
it towards Bombay in one direction and to the Madras Railway in 
another. He believed over a portion of the new line there was a 
traffic in cotton and grain carried in considerable quantities, The 
traffic receipts had increased, but the passenger traflic had again 
fallen off, although they had not raised the fares, but lowered 
them. The East Indian Railway passed through a more populous 
country, but they carried one-third more passengers than were 
carried on the East Indian line. When the railway was first 
opened they carried a great many Europeans as first-class passen- 

ers, the artisans and shopkeepers travelled second-class, but now 

{uropeans travelled second-class and the shopkeepers third-class, 
The natives travelled chiefly in the third and fourth class without 
distinction of caste. He thought they should adopt some such 
plan as the Midland Company had and reduce the number of 
classes. Much credit was due to their staff for keeping down the 
expenses of maintenanc?. The carriage and wagon expenses were 
more than in the corresponding period of 1873. That arose from 
the want of shelter for their carriages and wagons and the want of 
proper workshops to repair them, They had been waiting for 22 
years for permission to make proper sheds and repairing shops, and 
they were now at last being erected, 





NOTES AND MEMORANDA. 


THE coal product of Nova Scotia for 1874 was as follows :— 
Cumberland county, 49,599 tons; Picton county, 357,920 tons ; 
Cape Breton county, 337,020 tons; other counties, 4588 tons ; 
total, 749,127 tons. The destination of the coal was as follows : 
Nova Scotia, 214,965 tons ; Quebec, 162,269 tons ; New Brunswick, 
78,841 tons; Newfoundland, 55,696 tons; Prince Edward Island, 
41,948 tons ; United States, 138,335 tons; West Indies, 47,844 
tons ; South America, 5077 tons; and to Europe, 4152 tons. 

Is the patient really dead or not? is at times a very anxious 
question. A medical practitioner of Cremona proposes a simple 
method by which the question may be answered with certainty. 
It is to inject a drop of ammonia beneath the skin, when, if death 
be present, no effect, or next to none, is produced ; but if there be 
life, then a red spot appears at the place of the injection. A test 
so easily applied as this should remove all apprehensions of being 
buried alive. 

THE quantity of iron ore raised in New Jersey during the last 
few years has been as follows :—-1871, 450,000 tons; 1872, 600,000 
tons ; 1873, 665,000 tons ; 1874, 525,075 tons, The falling off in 
the product of the iron mines during the past year was owing to the 
depression in the general business of the country. That it was not 
greater was due to the large amount of ore containing manganese, 
and which is free enough from phosphorus to be used in making 
Bessemer steel. The demand for the ores for making steel, says 
the annual report of the State geologist, is constantly growing as 
their good qualities become better known. 

A Goon deal of interest has been excited by the recent reports on 
the paper-making grass of Algeria, the so-called alfa or Stipa 
tenacissima, which covers hundreds of thousands of acres in that 
country. But the Agricultural Gazette of India states that another 
plant is to be introduced into Algeria of still greater commercial 
value. This is the Hibiscus esculentus, the use of which asa fibrous 
plant has long been recognised. The plant, though indigenous 
to the West Indies, has long been naturalised in India. Its pods 
produce the common vegetable known as ochro, by the English, 
gomto by the French, chimtomto by the Spanish, and benditeai in 
India, where it is so much esteemed for its mucilaginous thickening 
for soups. The pods are gathered green and pickled like capers. 
The seeds may be boiled like barley, and the mucilaginous matter 
they contain is both demulcent and emollient. They have also 
been recommended when roasted as a substitute for coffee. A 
patent has now been taken out in France for making paper from the 
fibre, and for this purpose is to be introduced into sa The 
fibre is prepared solely by mechanical means in a current of water, 
without any bleaching agent, and the pulp washed and bleached is 
reported to make a strong, handsome paper equalling that from 
pure rags. It is called banda paper. 

THE following curious facts are given by the Jron Trade Ex- 
chanye :—If a million of sovereigns, fresh from the Mint, were 
earried, in the three or four wagons which would be required for 
their transit, to the Surrey end of London Bridge, instead of the 
Bank of England, and then disposed of as we might direct, the 
following would be the result. The coins should be placed on the 
ground in a single line-—-every sovereign in direct contact with its 
fellow—through the Borough, past the Elephant and Castle, along 
the Clapham road, and on, and on as faras the supply would ex 
tend. Before the wagons had been denuded of their rich contents, 
a golden track would, if the coins were left undisturbed and un- 
appropriated, be completed from London Bridge to Epsom Downs. 
In other words, a tnillion of sovereigns thus arranged would forma 
continuous line or thread of gold within a fraction of fifteen miles 
in length. Again, a million of sovereigns might be so placed as to 
form a pathway 12in. in width completely round the outward walls 
of the Crystal Palace, Sydenham, If it were possible to pile up a 
million of sovereigns, one upon the other, in a single column, that 
golden pillar would reach to an altitude twenty-five times greater 
than that of “‘ The Monument” on Fish-street-hill, and twelve 
times greater than that of St. Paul’s Cathedral, from basement to 
cross. The weight of a million sovereigns is seven tons and eight 
tenths of a ton avoirdupoise ; or rather over ten tons and a-half 
troy: 

THE narrative of exploration of the north-east coast of Queens- 
land by the Queensland Government North-East Coast Expedition, 
1873, isa particularly interesting document, but the exploration was, 
of course, not sufficiently complete to permit of much notice being 
taken of the mineral resources. The low country drained by the Tully, 
Murray, Macalister, and Hull contains much valuable agricultural 
land, and extends back to the high ranges, which are a continuation of 
the Main Coast Range of Eastern Australia. These mountains are 
granitic, with occasional interludes of gneiss, quartz, and micaceous 
schists. The western slopes, which are drained into the valley of 
the Upper Herbert from the falls of the Herbert for some 60 miles 
upwards, are occasionally approached closely by eastern tongues of 
Leichhardt’s great basaltic table land. The sand and gravel on the 
bed of Johnstone river are disintegrated granite, with abundance 
of small waterworm quartz pebbles and mica, but on trial with 
the tin dish did not give the colour. No white man has ever yet 
penetrated the mountain region to the rear of Trinity Harbour, a 
lofty watershed region, containing next to Mount Kosciusco, and 
possibly some of his fellows of the Southern Alps, the highest 
mountains in Australia, which shed their drainage into the Pacific 
and the Gulf of Carpentaria—a complete renversement of the water- 
shed system of Southern Australia, with a geological formation 
strongly indicative of auriferous deposits on its coast margin, and 
abutting northerly upon the very rich alluvial diggings and aurifer- 
ous slates of the Palmer River. Should such auriferous deposits be 
developed to the rear of Trinity Harbour very little engineering 
difficulty will be encountered in forming the necessary wharves on 
deep water, and from the appearance of the ranges no difficulty is 
anticipated in obtaining a passable road over them to the interior. 


Roux AND SarRAU have previously shown that two different 
kinds of explosions can be produced by dynamite, according as the 
substance is made simply to deflagrate (explosion of the second 
order), or to detonate * the percussion of fulminate of mercury 
(explosion of the first order), and that the force of the explosion 
produced by the same quantity is very different in the two cases, 
They now find that the majority of explosive substances, gun- 
powder included, possess the same remarkable property. The 
reciprocal of the weight (due corrections made) of each substance, 
which when ex.loded in one and the other manner sufticed to rend 
similar cast iron shells, gave the relative explosive forces. Some 
results of the experiments are given in the following table, the 
explosive force of gunpowder ignited in the ordinary manner being 
taken for unity : 

Name of substance, Explosive force, 
2nd Order, Ist Order. 





ee ee ee ee ee ee - o2s 
Gunpowder e008 es 100 44 
ED os os s+ ee +s se ss oo se GO 10°15 
Pyroxyl (gun cotton) .. .. « «- of se ee 3WO ide 
Picric acid oe 76 ee 204 50 
Potassium picrate .. .. 1. «+ os oF of o 182 531 
n,m eee ef | 50 
Strontium picrate 15 451 
Lead picrate .. .. 2 0 « oo ec 135 ot 


Of the highest practical importance is the discovery of the 
detonative explosion of eee induced by the detonation of 
nitroglycerine—itself set off by the fulminate of mercury—for the 
force of the explosion is more than fourfold greater than that 
obtained by igniting gunpowder in the ordinary manner. The 
increased force of gunpowder and gun cotton, when exploded by the 
agency of detonation, was fully demonstrated by Abel six years 
ago. The authors observe that the mass of the substance employed 
for exciting detonation must usually bear a certain proportion to 
that of the substance to be exploded, but in some cases the action 
is propagated throughout the latter when once up at any given 
point, 





MISCELLANEA. 
THE construction of the Cupar Waterworks at Clatto has been 
commenced, 


Barrow Steel Works, has left for Germany, with the intention 
of visiting Krupp’s, and other large steel works, in that country. 

THE Royal Agricultural Society’s show will commence at 
Taunton on the 5th of July with trials of implements. On 
Monday, the 12th, the whole showyard will be thrown open to the 
public, 

A CORRESPONDENT of the New York Trilune says: There are 
now sixteen railway companies, which cover almost the whole 
Island of Manhattan with their extensive interlacing network of 
iron track. 

A TELEGRAM from Cardiff says that at Aberdare preparations 
are being made for the immediate relighting of the blast furnaces. 
Mr. Fothergill, M.P., is stated to have arrived at Abervant House. 
The furnaces at Cefn Ironworks will be blown out and the works 
closed at the end of the month, in consequence of a strike of cokers, 
There are wages difficulties also at Burryput. 

Sir JouNn LIntorRN SimMMONDs is about to be appointed Inspector 
General of Fortifications, in succession to Sir F, Chapman, whose 
term of service will shortly expire. Sir J. Simmonds once held 
office in the Railway Department of the Board of Trade. He was 
subsequently head of the School of Military Engineering at 
Chatham, and recently Governor of the Military Academy at 
Woolwich. 

Tue directors of the Nerbudda Coal and Iron Company, in their 
report, state that an interesting, and it may bea valuable, discovery 
of copper has been made by Mr. Maynard, on an island in the 
Nerbudda river, within the company’s territory. ‘ as of 
the ore made in this country, and also in India, have } 
25 per cent. of copper. With the view of ascertainin ther the 
mine can be worked at a profit, if the vein should prove large on 
the further exploration now in progress, instructions have been 
given to the agent to send over to this country a sufiicient quantity 
of the ore to be tested by actual smelting. Previous to this dis 
covery the existence of copper in the region described had not, itl 
believed, been known. 

A MEMORIAL signed by twenty-nine power room carpet manufac 
turing firms, and representing four-fifths of the entire Brussels 
carpet manufacturers of the United Kingdom, has just been 
forwarded from Kidderminster in answer to the invitation from 
the English Commission acting in respect of the Philadelphia 
Exhibition, to those firms who have usually exhibited their pro 
ductions representing the carpet industries at previous international 
exhibitions. The following paragraph contains the substance of 
the communication —‘‘ That in view of the heavy duties now levied 
by the United States on the importation of carpets produced in 
this country —an additional i ry cent. having recently been re 
imposed—the manufacturers fail to see any advantage in respond 
ing to the invitations requesting them to become exhibitors in 
Philadelphia in 1876, and they respectfully submit that inter 
national exhibitions are incompatible with tariffs of a prohibitory 
character. 

THE Bérsenceitung says that the plating of the German fri: 
Preussen, which is being f 






g carried out in the works of the ** Vulcan” 
society at Grabow, near Stettin, is to be completed by the autumn, 
This will be the first ironclad turret ship of the German n: vy, wu il 
two others, the Friedrich der Grosse and the Grosse Kurfiirst, 
being built on the same model.- These vessels are 
construction to the famous turret ship Monarch, but their plates 
will be three inches thicker, and their engines and guns be more 
powerful than those of their English prototype. As the ironclad 
broadside frigate Deutschland is also to be completed in the est 
blishment of Messrs. Samuda in England by next October, the 
German ironclad fleet will this year be increased by three frigates, 
as well as by a corvette, the Thusnelda, now in course of construc 
tion by the ** Vulcan” society above referred to, This will make the 
total strength of the ironclad tleet three heavy and two light broad 
side frigates, a turret ship, and an ironclad corvette. The German 





: 7 
Similar wa 


screw steamers have since 1871 been increased by four smooth- 
decked corvettes on the Alabama principle, and two gunboats of 
the Albatross class. The corvettes are to serve as blockade-runners 
and cruisers, armed with heavy guns, and, together with the gm 


boats, will (says the Birsenzeitungy) sutlice to cause considerable 
damage to the mercantile marine even of the most powerful of 
Germany's adversaries on the sea. 








WE noticed some time ago, says the Pal/ Mal! Gazette, the force 
and originality of the views which Admiral Porter took occasion to 
impress upon his countrymen in the annual report on the United 
States’ navy. Those of his suggestions which referred to the con 
struction of a single small but efticient ironclad squadron, backed 
by a few swift corvette cruisers, to supersede the present anti puate d 
and almost useless vessels on the list, remain still in abeyanc 
But the late votes of Congress have been applied partly to another, 
the improvement of the offensive torpedo service. Admiral Porter 
avowed his belief that torpedoes used merely passively would 
greatly disappoint their designers ; and he even satirised the late 
experiments made by projecting them from the bows of slow, 
worn-out steamers. But he expects great things from a bold use 
of these weapons offensively by properly constructed vessels, and 
the new torpedo steamer, the Alarm, lately launched at Brooklyn, 
is the first attempt to give practical effect to his views. As in the 
case of the Dantzic torpedo boats of Germany, speed is a special 
object, and the lines are consequently fine and the engines 
powerful. But the Alarm is over 300 tons measurement, thus 
many times larger than the similar models of the Baltic builder, 
and is to carry one very heavy gun as a reserve, in case her torpedo 
boom fails, with Gatling guns for her own protection from boat 
attacks, As she is built with a wheelhouse, this, as well as her size, 
will prevent her having the comparative invisibility on which the 
German inventors much rely for the efficiency of their squadron. 

Sut, on the other hand, the Alarm is constructed to face a sea in 
which their low and fragile vessels would be quite useless. 

Whitt Mr, James Antony Froude, says the Jater-occan, has 
undertaken to turn the current of British emigration from America 
and Australia to the possessions of her Majesty in South Africa, 
Captain Sir John Glover has conceived a bold project for the civili 
sation of the same part of the globe, This scheme is the forma 
tion of a canal for commercial purposes from the mouth of the 
river Belta, on the Atlantic, in the neighbourhood of Inby and 
Cape Bajador, opposite the Canary Islands, to the northern bend of 
the Niger at Timbuctoo, a distance of 740 miles. Such a highway 
would open up the African continent to the world, and it is believed 
that no formidable obstacle opposes the construction of the 
work, but that the great Desert of Sahara favours it, 
For 630 miles of the distance there is a large hollow, 
supposed to be 250ft. below the level of the Atlantic 
Ocean, which was probably at one time covered by the 
sea. The low country is separated from the coast by a broken 
ridge of about thirty miles, through which the river Belta 
runs for twenty-five miles, so that all that would be necessary in 
order to reach it is to deepen the channel of the river, cut through 
the ridge, and let the waters of the Atlantic fall into the vast arid 
basin. In this way a fine sheet of water would be formed, the 
climate would be improved, the country would become more fertile 
for pasturage and agriculture, and commerce would be carried into 
the heart of Africa, It is a fine project, second, says Sir John 
Glover, only to the Suez Canal; but very much remains to be 
done before its practicability can be considered certain, Its author, 
Mr. Donald Mackenzie, proposes to organise an expedition to 
establish a station at the mouth of the river Belta, in the first 
instance, and then make a scientific survey of the country. If it 


could be shown, on good independent authority, that the scheme 
can be executed at a reasonable cost, there is no doubt that the 
enterprise of England would prove equal to such a work, 


Mr. J. T. Swirn the Mayor of Banow, and manager of the 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyvveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 53, Mohren-strasse. 
VIENNA.—Messrs. Geroip and Co., Booksellers. 

. LEIPSI“.—A. Twiermeyer, Bookseller. 
NEW YORK.—WI--LMer and Rocers, 47, Nassau-street. 








TO CORRESPONDENTS. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request our correspondents to keep copies. 

*.* In order to avoid trouble and confusion, my it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions, 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

F. H. B. (Bremen).—Certainly not. 

A. A. ano Co.—We have failed to sind anything novel in the drawings, and 
the pressure of other matter on our space is very considerable. 

J. S.— You can obtain metaline from the American Metaline Company, 
61, Warren-street, New York, 

J. H. (Northfield-house).— Your suggestion is not new, and it ix quite im- 
practicable. The water could not be kept in the tube winless the engine van 
at a very slow speed. 

J. W. 8.—It is by no means easy to draw the line. The prices car. onty be very 
roughly approximated, and we jind that it is proper in every case to obtain 
an estimate, which must vary accordang to the work. 

J. W. G.— We really cannot devote the time to the search. You can ecamine 
the sile at this office, or at the Patent Office Library. We are always wishful 








to assist our Sriends, but we can hardly be expected to do for them what they 
can perfectly well and properly do for themselves. - 

GirveER.--/t is very dificult to answer your question. By a permanent 
engagement we should understand one the date of the teriiination of which 
waa not sized, and which, for all that either party to the agreement could 
see, might endure Jor aeveral yeara, if not for life. As regards your second 
question, you have omitted to state at what periods the salary is paid, and 
on this much de, 8. 


THE CROYDON SHOW. 
(To the Bditor of The Bngineer.) 

Sir,—Seeing in your report of the Bath and West of England Show an 
account of the steam plough tackle of Messrs. Barford and Co., in which | 
you made special mention of the anchor they show, might I trouble you | 
to mention, in your nextissue, that I am the patentee of the improvements 
there shown? Your kind attention to the vbove will much oblige. 

St. Nicholas’ Ironworks, Alexandra Dock, F. Savace. 

King’s Lynn, June 16th. 





SUBSCRIPTIONS. 


Tue ENGIneer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office, on the following terms ( paid in advance):— 

Half-yearly (including double number)... .. .. £0148. 6d. 
Yearly (including two double numbers)... .. .. £1 9s. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 

be made. Tue ENGINEER is registered for transmission abroad. 


FOREIGN SUBSCRIPTIONS. 

In consequence of permanent increase in size of Tuk ENGINEER involving 
double postage, it has been found necessary to make some change in the 
rates of foreign subscription. The subscription Jor the year 1875 will also 
include one number more than usual. Foreign Subscriptions for thin 
paper copies are accordingly received at the following rates: Subscribers | 
paying in advance, at these rates, will receive Tuk ENGINEER weekly 
and post-free. Subscriptions sent by Post-office Order must be accompanied 
by a letter of advice to the Publisher, Tuick Paper copies may be had 
U preferred at increased rates. 

Remittance by Post-office Order. 


q 
? 
e 
z 
7 
3 








d Za. da. 

8 India . «cs co of of 136 8 

8 Maly .. oo eo - 315 0 

8 Japan . a ee 116 8 

8 rindisi .. 0 

»- 116 8 oo ee 8 

116 8 oe 8 

. + 116 8 8 

«+ oo 136 8 8 

. - 2 510 8 

oo ee of of 9385 0 8 

EE ue ose ee ee BD 0 
Egypt (Upper) .. .. « 2 510 8 
France (Parisonly).. . 116 0 Tevieg.. 2c cc of o BS 530 
Germany «. «+ « « 2 510 United States .. « «© 116 8 
Gibraltar .. « «+ o 116 8 West Coastof Afria .. 116 8 
Holland + oe oe oe 3 510 West Indies... .. «+ 116 8 


Remittance by Bill in London. 








Per year, Per year. 

44. 4, 40d 

Austria og oe oe oe 9510 Norway, via Hull .. .. 2 510 

Buenos Ayres «. « «. 116 8 Norway, via Denmark .. 3 4 2 

oe ee oe oe oe 3 510 Panama .. «. « «o 116 8 

oe oc 0 cc of BS BO Peru, via Liverpool .. .. 116 8 

Chili, vid Southampton .. 2 510 Rusia 2. oe 00 oe - 215 0 

and Alveria .. 116 8 Spain .. .. » 3 510 

Greece .. «2 «2 «8 ow 3EB Sweden, via Hull 2 510 
Ionian Islands .. «.. «» 3429 Sweden, via Denmark 





Cloth Cases for binding Tuk Encinerr Volume, price 2s. 6d. each 
The following Volumes ef Tur Enoinger can be had, price 18s. each:—Vols. 
5, 10, 14, 24, 25, 26, 38. 
ADVERTISEMENTS. 

a", The charge for Advertisements of four lines and under is three shillings; 
Jor every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling, The line averages eight words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 
payment. Alternate advertisements will be inserted with all practicable re- 
gularity, but regularity cannot be guaranteed in any such case. All 
advert , except weekly ones, are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DeLivereD BEFORE Six O'CLOCK ON 

wrspay Evening in gach Week. 

«"» Letters relating to advertisements and the publishing department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
other letters to be addressed to the Editor of Tux Encineer, 163, Strand, 





THE ENGINEER... 





FRIDAY, JUNE 18, 1875. 





THE GUN-COTTON EXPLOSION IN THE ROYAL ARSENAL. 


Tue evidence given before the coroner’s inquest on the 
Woolwich accident of May 24, and the verdict of the 
jury support the ——e we made in THe ENGINEER 
of May 28 — namely, that the explosion was caused 
by friction, or, at all events, pressure of iron against 
a portion of the gun-cotton which had had the moisture 
forced out of it by hydraulic pressure. The question of 
the manipulation and manufacture of gun-cotton is im- 
portant, and the public mind is not unnaturally suspicious, 
and prone to alarm from the occurrence of previous acci- 
dents. In fact, “the burnt child dreads fire,” and requires 
a very good guarantee of safety to make it again approach 
it. "Like many other kinds of work involvin ger 


under certain cireumstances, it is essential that the manu- 
facture of explosives should be performed by someone. It 
‘is therefore desirable to watch the development of such 





products, and note the lessons to be learnt when accidents 


occur. This especially applies to gun-cotton and the nitro- 
slycerine compounds, because their comparative novelty, 

th as to chemical and physical conditions, places them at 
a disadvantage maul with powder. 

The operation which was being performed in the Royal 
Laboratory on May 24 was as follows:—From time to 
time certain shells had been charged with gun-cotton. 
The process being designed to be effected with wet cotton 
pulp—and from all the evidence brought forward thoroughly 
wet—there appeared to be not only no probability, but, as far 
as human foresight could reach, hardly a possibility of an 
accident. It has been repeatedly shown that wet cotton 
can only be made to explode by the action of detonating 
composition. ‘The only way in which the cotton in ques- 
tion, then, could cause an accident would be by the intro- 
duction either of a considerable charge of detonating com- 
vosition or of dry gun-cotton. The former could scarcely 
ye effected except by malicious design ; the latter, it might 
be supposed, only by gross carelessness, such as was not to 
be looked for when the men to whose province the work 
fell were two of unusual skill and experience. The 
operator—Walston—had been ten years on similar work 
with cotton pulp, and the foreman, Young, was for some 
years the experimental maker of the Boxer small-arm cart- 
ridge, and was said to be nearly the only man whose 
opinion General Boxer ever took in the case of an accident 
occurring with a rifle, or small-arm ammunition. In short, 
the two men who had principal charge of the work, and 
who were killed, were the workmen who had the greatest 
experience in such matters, and a foreman of exceptionally 
keen wits and powers of observation, which had long been 
exercised in investigating delicate questions of a kindred 


| nature. When called before the inquest, Professor Abel’s 


opinion was that a shell might have been filled with wet 


| gun-cotton with “absolute safety.” To this may be added 


that had it been we that so small a mistake would have 
exposed the crowd of men in the factory to such danger, 


| the operation would not have been allowed. The accident 


came, therefore, as a complete surprise. It appears that 
the cotton was pressed into the shell by means of succes- 
sive drifts, on which were marked the depth to which they 
were to descend, so that there would be no fear of forcing 


| the drift, or pressing the cotton unduly against the metal 
| of the shell. It is not necessary to touch on the other 


matters requiring care, because there is every reason to 
believe it was here that the danger lay concealed, and here 


| that the mischief occurred. The shell in question was a 


Palliser shell, the form of the interior of which is widest 
near the filling hole, and narrows gradually, tapering into 
a long and small cone at the opposite end—that is, 
towards the point. It will be seen, therefore, that 
if the drift became bent to a comparatively slight ex 
tent it would come in contact with the side of the shell, 
and the cotton in the vicinity would become unduly pressed 
and subjected to friction. That this was the cause of the 
accident—though perhaps not quite in the simple way that 
first suggests itself—we think appears from the following 
evidence given by the survivor, Joseph Barton :—*“ I heard 
Walston ask some question about the distance the drift 
was to be driven into the shell, and Mr. Young sent for 
the drawings... ... Walston put the pressure on the 
press, and said to Young, who was standing by, ‘ The drift 
does not seem to godown.’ Young said,‘See how your pump 
is leaking,’ and I saw that the water was coming from the 
hydraulic pump. In an instant the explosion took place.” * 
It appears, then, that a difficulty had arisen, that the 
drift refused to descend, that Mr. Young, the foreman, 
who only visited the operation occasionally, had had 
his attention called to the fact, and that from the safety 
valve of the hydraulic press water was escaping, showing 
that the maximum pressure allowed was exerted at the 
moment preceding the explosion. The previous drift after- 
wards showed slight bending, and the one last used was 
marked on one side of the point by the violence of the 
force to which it had been subjected. 

In the face of all this, we think it can hardly be questioned 
that the explosion was due to the pressure exerted by the 
drift in the vicinity and against the wall of the shell. No 
doubt, with this distinct evidence now before us, we are 
merely wise after the event. It would not occur to most 
men—we mean to most men of experience in such matters 
—that the application of pressure producing such slow 
descent into wet cotton could be dangerous. With the 
drift almost at a halt, danger from friction would hardly 
suggest itself. Reviewing the explosion, however, as a fact 
that actually took place, and in the manner indicated, it 
would seem that the heat due to the resisted pressure must 
have been the immediate cause. The cotton, pinched in 
the immediate vicinity of the punch, became dry, and then 
very hot, then smouldering and generation of gas and 
steam followed, and the shell, being closed at the filling 
hole, burst. The great mass of the gun-cotton, remaining 
wet, was not ignited, but merely blown about the building 
in minute fragments, proving both the fact of the mass 
having been sufficiently wet and of the explosion having 
been that of portions of dry cotton. For, as most of our 
readers are probably aware, any explosion commenced in 
wet cotton by detonation would inevitably have fired the 
entire mass. To the fact that the explosion was that only 
of a small part of the charge many of those who worked 
in the building owe their safety. The explosion of a Tin. 
shell fully charged with gun-cotton in a crowded factory 
would probably have caused much greater havoc. Accepting 
this explanation, however, the lesson to be learnt isimportant. 
Those who deal with wet gun-cotton, and in that condition 
consider it and treat it as slaveien non-explosive substance, 
must look well that they retain it in this actual condition. 
There is nothing to make us believe that wet gun-cotton is 
dangerous or can be exploded except by a detonator. The 
fact that most of it escaped explosion in this very accident 
proves the obstinacy with which it refuses to explode. In 
ordinary handling then, it is difficult to conceive how an 
accident can occur. Directly, however, it is proposed to 
press it or subject it to any special mechanical process, the 
utmost vigilance should be exercised; and we would take 





* For a full account of the evidence we must refer cur ¥ . s to the 
Kentish Independent of June 13th. must refer ous readers to the 





this opportunity of urging the necessity of exercising care 
when wet cotton is left for any considerable period in store, 
as it dries easily, and if there 1s access of air, may do so un- 
perceived. 

In conclusion, we can only express in the strongest way 
possible our conviction of the duty of the Government to 
provide for the families of the men thus killed, on an 
exceptional scale of liberality. For what are the circum- 
stances under which they lost their lives? They were 
erforming an operation with a substance that they had 
on taught to look upon as a non-explosive—taught so by 
theory, by experience, and by the fact that they were 
called upon to operate on it in a crowded factory. The 
combination of the peculiar form of the interior of the 
shell, and the unlooked for physical conditions that might 
so unexpectedly be produced, took them by surprise, with 
all their experience. They paid for it with their lives; it 
only remains for the Government to take their share of 
the consequences, and support handsomely the families left 
destitute by those who may be said to have been sacrificed 
by an accident which occurred to them in the performance 
of work which they never would have been-called upon to 
do in the place and under the circumstances stated, had 
not danger been as little foreseen by their superiors as by 
themselves. 

THE RAILWAY SYSTEM OF FRANCE, 

A REMARKABLE discussion took place in the French 
National Assembly when M. Cézanne presented the report 
on the project for ceding a series of new lines to the Paris, 
Lyons, a Mediterranean Company, and combated the 
arguments of a party which protests against local lines 
being placed in the hands of the great companies. The iron 
ways of France were declared to present a more perfect means 
of transport than most other countries possessed, and it was 
urged that the legislation adopted by the Government is 
that towards which all other nations are tending as fast as 
they perceive the inconvenience of competition, of absolute 
liberty, or of monopoly in the hands of the State. 
England, Belgium, Germany, and the United States give 
abundant elements of comparison which prove that the 
French system is that which up to the present time has 
given the best results. It is, therefore, most important, in 
the interest of the public, of the Government, and of the 
companies themselves, not to destroy it. Such were 
the general conclusions drawn by M. Cézanne. The 
great companies which were formed under the con- 
ditions of the laws of 1842 and 1859—which latter 
authorised the fusions and arrangements which have since 
been effected - have, thanks to wise legislation, become 
powerful, and performed great services to France. The 
following opinion of the, Minister of Finance, in Belgium, 
was cited, to strengthen this view :—“By a number of 
wise measures, the credit of the companies has been main- 
tained, and this is the source of their progress and deve- 
lopment, and the guarantee for the completion of those 
colossal enterprises which have already absorbed so many 
milliards. In France, a millien of obligations have been 
taken up in a day, and this has gone on for years ; and 
thus a mesh of the grand network is woven daily, which 
is being accomplishe |—I was about to say, without im- 
poverishing the country. In fact, France is enriched in 
enormous proportions, and when this system,completed and 
wisely managed, augmenting without cessation the public 
wealth, shall become the property of the state, what a 
fortune France will have acquired—what will be her poli- 
tical situation—what will be the power of the country !” 

In answer to the arguments of those who advocate the 
independence of local lines, it was said that, at least before 
allowing them to participate in the financial aid and 
arrangements of the State, it should be proved that they 
were capable of performing services comparable with those 
of the great companies. M. Cézanne argued that they 
could not possibly sustain such comparison, neither as 
regards solidity of construction, nor as to regularity of 
traffic. The cause of this was evident. The con- 
ventions passed between the State and the grand companies 
giving them an amount of credit to which recent com- 
panies have not attained, and which enables the former to 
construct the same number of kilometres under better 
conditions, and to work them incomparably better, with 
much lower charges. The average rates of the great 
companies vary between 5c. and 6%c., and those of the 
smaller between 8c. and 12$c., and these high rates are 
absolutely essential to their existence. “ Everyone knows,” 
said M. Cézanne, “that before a ton of goods has passed 
over a kilometre of rail the costs have already swallowed 
up the transport charge for fifty kilometres. A small 
company which aol accept a tariff of 15c., and only 
runs over a short distance, would inevitably be ruined, 
while a large company, with a long line, would make good 
profits at one-third of that rate.” A remarkable example 
of the fact that restricted runs made ordinary rates 
ruinous, was quoted in connection with the Paris and 
Mediterranean line. The new series of lines of that 
company is composed of roads which are connected 
with the older series, but which are not united 
amongst themselves, and are thus, as it were, isolated. 
On these lines the average run does not exceed 43 kilo- 
metres; in the old lines it is 200. The result is that the 
rates being the same, the company are compelled to spend 
84 per cent. of the receipts to cover the expenses of working 
these lines, while the expenditure on the lines of the old 
system is only 40 per cent. of the receipts. 

It has been argued, and in some cases truly perhaps, 
that the great companies obtained grant of new lines and 
then delayed their execution as long as they pleased. This 
seems to bean exaggeration, but such conduct is nowprevented 
by a clause in the general Railways Act. With respect to 
the lapsing of the railways to the State at the end of the 
concessions to the company, it had been argued that the 
concessions would doubtless be renewed. To this it was 
answered that such could not be the case, for the companies 
had so arranged as to liquidate at the date fixed, when 
there would in fact be neither shares nor obligations in 
existence. It did not follow that at that date the Govern- 
ment would take the lines into its own hands; it might 
employ the companies to work them under new conditiong 
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which would certainly bring large benefits to the Treasury. 
With respect to the time of the concession being prolonged 
from forty to ninety-nine years, it was explained that only 
by that process could the Government have obtained the 
formation of the new systems of lines without guaranteeing 
the interest; and in the case of the Lyons Company alone, 
this sum would have amounted to fifteen millions 
per annum. The reporter defended the old system 
of legislation throughout, but he condemned the 
conduct of the late Imperial Government, which in 
1865 passed a law which departed from all the accepted 
principles of public justice in placing power absolutely in 
the hands of the executive, to the exclusion of the Legisla- 
ture, and thus compromising seriously the finances of the 
country. In some cases, however, this law had had a for- 
tunate effect : certain intelligent local bodies, with local 
resources, had constructed, in the department of the Pas- 
de-Calais, for example, narrow-gauge lines which did es- 
sential service, and worked in thorough harmony with the 
powerful Northern Company, whose support they received. 
But the appearance of the law of 1867 on private com- 
panies broke down the truly local action, and threw most 
of the local lines into the hands of parties foreign to the 
localities, and whose only aim was profit. The law of 1871 
enlarged the circle of speculation by leaving to the de- 
partments the power of granting concessions of long lines, 
which the speculators are peculiarly eager to obtain. By 
this, the effect of the law of 1865 was completely annulled, 
and the savings of thousands had been drawn into ruinous 
speculations. Of this last law, the principle of which was 
progressive and well-intentioned, and by means of which 
it was hoped that the Departments would be able with 
their own resources to obtain what the State was unable 
to give them, had been converted by speculation into a 
means of contlict, discord, and provocation. 

It was impossible to maintain unaltered laws which 
produced such lamentable effects, but in order not to 
offend public opinion too much M. Cézanne proposes that 
certain modifications shall be made. He proposes that the 
power of declaring a line of public utility shall be restored 
to the Assembly or, as he himself put it, to Parliament — 
foreshadowing the action of the two Chambers ; so that 
the executive authorities should have the power in no case 
of taking the subject out of the public domain by granting 
a concession for a local line, which might, on discussion, be 
proved to be of general interest ; and that the effective 
participation of departments and of communes, included 
in the spirit of the law of 1865, but which is practically 
often eluded, shall be rendered obligatory. By these 
alterations the departmental authorities would be interested 
in watching over and keeping down extravagance in con- 
struction, aud in restraining the issue of obligations. 

In multiplying the number of companies, the value of 
each is diminished, and it appears to us that it would be 
wise to concede the new lines, as far as possible, to com- 
panies already existing. But we can scarcely regard the 
conclusion sound that in special cases in which a new com- 
pany has to be formed, the Government should seek the 
means of procuring for it business which will insure its 
success from the outset. Such a scheme would certainly 
not work in England, and we fail to see why it should 
work in France. As to the secondary companies now in 
existence, M. Cézanne claims the support of the State, but 
on condition that they recognise its authority, and do not 
assume av hostile attitude towards the administration. 

In the conclusion of his speech the reporter thus sketched 
what he conceived to be the duties of the General Councils 
of the Departments :—“ As to the General Councils, when 
they give concessions for railway they often obey a neces- 
sity of their situation, Moreover, we could not 
expect of our departmental representatives, devoted 
and valuable as they are, that experience in such new 
subjects as is only to be found in Parliament. It is 
for you, gentlemen, to settle all these questions, you are 
here, neither general councillors nor speculators— you 
are not the representatives of this or that part of 
France, but of the whole country ; you are not a coalition 
of the departments of France—you are France herself.” 
The report produced a great effect on the Assembly, and 
also out of doors, and M. Caillaux, the Minister of Public 
Works, is much applauded for having taken up the subject 
in a determined manner and causing it to be placed so 
fairly and clearly before the Assembly. It isa very fortu- 
nate thing for the trade and commerce of France, that 
throughout all the transitions and difficulties which have 
beset the Government during the last four years, there 
has been a succession of capable and zealous men, mostly, 
if not all, taken from the professional or manufacturing 
classes, who have devoted themselves with unbroken 
energy to the completion of the railway system and the 
improvement of roads, rivers, canals, ports, and all the 
means of circulation. To their efforts much of the im- 
provement which has occurred in trade may be attributed, 
for even where the works have only been projected, or 
commenced, they have given new life to business, and 
thrown capital into profitable industrial speculation. 

TOWN SEWAGE IN STAFFORDSHIRE. 

“Tene seems,” says the Staffordshire Advertiser, “ reason to 
expect that the urban authorities of Staffordshire will have to 
take their full share in the costly experiments by which, slowly 
and painfully, sound principles are being discovered for the dis- 
posal and treatment of town sewage. The Duke of Sutherland 
has recently obtained an injunction against the Tunstall Board 
of Health, and holds, in terrorem over several other towns in 
North Staffordshire the threat of legal proceedings. Town and 
country are also coming into collision at Lichfield, the Earl of 
Lichfield and another landowner having filed a bill in Chancery 
to restrain the corporation of that city from further polluting 
the circuit and Curborough brooks.” Against all this it is plea- 
sant to notice that the people of Wolverhampton do not seem to 
have present cause to regret that they dispose of their sewage by 
irrigating their own property. They throw their sewage upon a 
farm, which they at first let, but which they now farm them- 
selves. At a meeting of the Town Council on Monday the 


report presented by the Sewage Committee conveyed the 
very satisfactory intelligence that the gain upon the first year’s 
working by the corporation has equalled a total of £645 6s. 5d. 
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equivalent to about 55s. an acre on the 236 acres under culti 
vation. The water supply of Wolverhampton is in the hands of 
the corporation of that borough, who obtain 1,450,000 gallons a 
day from what is known as the Cosford Brook, some nine miles 
from Wolverhampton on the Shropshire side, where it is pumped 
to a height of 500ft. In addition to this there are wells on two 
eminences surrounding the town, from which, together, 250,000 
gallons are pumped. Then there is an artesian well at Cosford, 
sunk in the red sandstone to a depth of 260ft., upon the recom- 
mendation of Mr. J. F. Bateman, C.E., where, from a bore hole 
of 12in. down to 70ft., and of Zin. the rest of the distance, a daily 
supply of 200,000 gallons is secured. As so large a proportion of 
the 1,900,900 gallons daily supply is brook water, there are 
complaints of impurity. Under these circumstances the corpo- 
ration determined on Monday upon the advice of Mr. E. B. Mar- 
ten, C.E., of Stourbridge, supported by that of Mr. Bateman, 
C.E., to sink another bore hole in the sandstone at Cosford, cer- 
tainly to a depth of 150 yards, by the use of Mather and Platt’s 
boring machine. The bore hole it is believed can be got down 
at from £600 to £850; and it will be an easy matter hereafter 
to increase the shaft and pump from 20 to 30 yards below the 
surface, for there is reason to believe that the sandstone forma- 
tions at Cosford have practically an inexhaustible supply of pure 
water, 
AMERICAN IRON-FOIL. 

x Tur Encryerr of last week it was briefly stated, upon the 
authority of the American Manufacturer, that iron was being made 
in the States so thin that a pile of ten thousand sheets would 
not be more than an inch in thickness. We have this week seen 
a specimen of what can be done at Messrs. Graff, Bennett, and 
Co.’s works, at Pittsburgh, in the production of iron-foil from a 
Danks furnace “ muck,” or puddled bar. It measures din. by 
3hin., and weighs 35 grains apothecaries’ weight. This is, no 
doubt, remarkably thin. It may not be altogether without 
precedent as to thinness, but it is, we think, decidedly without 
precedent as the product of puddled iron which has not been 
reworked. It is not faultless. Upon holding it up to the light 
one perceives tiny flaws in the line of the grain. But that it 
should be possible to make foil so thin, even with such imper- 
fections, is very high testimony in favour of the puddling of iron 
by machinery. Though no detinite information accompanies the 
specimen, yet it is inferred that the pig iron supplied to the 
Danks furnace in this case was of the kind in ordinary use at 
Messrs. Graff, Bennett, and Co,’s place, and not charcoal iron. 
This American iron-foil has no commercial value. In itself it is 
only «a fancy product; but we are told that practical ironmasters 
who, tov, have seen it, assume that if this can be done without 
the frequent cost of reworking necessary in the making of most 
of our thin sheets, then that the ironmasters of Pittsburgh may 
be able to undersell us in certain of the best foreign markets 
which have hitherto got most of their sheet iron from English 
firms. Nor would it surprise us if we should presently learn 
that sumple shipments of latens and button-iron had been for- 
warded from Pittsburgh for use in our own hardware districts. 
Yet we do not attach vast importance to this Pittsburgh speci- 
men of iron-foil. It is curious and it is likewise suggestive. It 
should encourage those of our ironmasters who are making 
experiments in machine puddling, and it should arouse the iron- 
makers who think they have no cause whatever for uneasiness 
as to the capabilities of the Transatlantic iron manufacturer. 


THE SEWAGE OF PARIS, 

Tur question of disposing of the sewage of Paris is con- 
stantly being discussed from one point of view or another. The 
municipal council received a report the other day from M. 
Desouches on the construction of a proposed sewer to connect 
the departmental collector of the Rue d’Allemagne with the 
great receptacle of night soil at La Villette, and thus allow of 
the sewage of the Pantin sewer, which now falls into the Seine 
at Saint Denis, being carried on to the plain of Gennevilliers, 
where it may be employed in’irrigation, M. Desouches recom- 
mended that the sewer should be constructed, but that the 
contents should be conducted to the plain in question only as an 
experiment, and after being diluted with at least five or six 
times its volume of the water of the Ourcy. It should be men- 
tioned that the water of the Ourcy, brought to Paris by the 
canal which runs under the Place de la Lastille, is very impure 
water, only used for cleansing purposes. A member of the 
council said that recent discoveries had been made, which pro- 
mised that the sewage might be purified sutliciently to be 
turned into the Seine without any inconveniences; but the 
council, knowing how little had in reality been effected in the 
way of artificial purification, and how costly all the processes are, 
passed over that part of the subject, discussed the general sub- 
ject, and finally adopted the report. This will form an important 
link in the long chain of the application of the sewage of Paris, 
as the depédt of La Villette is the receptacle of an immense 
quantity of night soil. 


MR. SEYMOUR HADEN AND THE DEAD. 

Not content with explaining his views to the public through 
the medium of ink and paper, Mr. Seymour Haden, in his zeal 
for funereal reform, both from wsthetic and hygienic points of 
view, has shown, as far as practicable, how his suggestions are 
to be carried out. The Duke of Sutherland has also interested 
himself in the matter; and yesterday we had an opportunity 
of inspecting, at Stafford House, a number of coffins of various 
sizes and patterns, made under Mr, Seymour Haden’s instruc- 
tions. They were all of basket-work, of the lightest possible 
character consistent with strength. Some were stained of a 
light brown colour, others variously ornamented. Fresh green 
moss supplied the lining, while flowers, freshly-cut boughs, and 
fragrant branches might well be added. Accompanying each we 
are told there should be a leaden band, pierced with name and 
date, to be pressed round the chest and lower limbs of the dead, 
and through the sides of the basket. By this means the body 
is retained in position, the remains may at any time be identified, 
and the coffin is also sealed. So far Mr. Haden’s proposals 
apply only to ordinary cases. In some others it may be 
necessary to close the coffin more perfectly. For this purpose 
several were shown. Within the outer coffin is an inner one, 
the space between being filled with charcoal. The body rests in 
the inner coffin on a movable floor of wickerwork lying on a 
bed of charcoal. Above is placed a wicker tray of charcoal, and 
the whole closed. Mr. Seymour Haden’s object is to secure speedy 
and natural resolution of the body, and to deprive the obse- 
quies of the dead of much that is now inexpressibly painful and 
repellant. 

No one can dispute that his coffins are infinitely preferable in 
appearance to those which custom and the will of a trade class 
force upon us, 





THE BELGIAN IRON TRADE.—This trade has exhibited continued 
languor. A contract has, however, been let for between 500 and 
600 tons of rails for tramways at Antwerp; this contract has 
been secured by M. Pierard, 
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Du Régime des Travaux Publics en Angleterre. Rapport ad- 
dressé it M. le Ministre des Travaux Publics. Par CH. Dr 
FRANQUEVILLE, Maitre des Requétes au Conseil d’Etat, 
Seerétaire de la Commission Centrale des Chemins de Fer. 
Paris : Hachette et Cie. 1875. 

Tr is not so much surprising that the pre-eminence to 
which this country has attained in respect of her public 
works has caused even France, who prides herself, and with 
some justice many will say, on the merits of her system of 
national engineering, to examine into the history of our 
success, as that more has not already been done by her in 
the way of the literature of the subject. The Minister of 
Public Works has been fortunate in his reporter, for the 
four volumes now before us are evidently the result of 
honest, persevering effort on M. de Franqueville’s part, 
aided by practical experience, and as such they are, 
in many respects, of interest to our own countrymen 
equally with their brethren on the Continent. 

The work commences with a concise history of our 
railway system, divided into characteristic periods, dating 
from the early tramway time at the beginning of the 
century, and comprising the interval between that date 
and 1874. This history, of course, contains a great deal 
that we have read before in one book or another, but it is 
written concisely and clearly, and, so far as we have 
checked it, with considerable accuracy. The facts have 
been collected and put into a readable form, and they gain 
not a little in interest when, from their juxtaposition, we 
are able to realise how vastly things are changed from 
what they were. We have here, of course, repeated the 
history of Stephenson’s labours in this direction, and such 
history would be incomplete were it wanting in the famous 
anecdote of the committee and the cow; but how strange 
the old jest looks clothed in foreign dress :— 

‘* Supposons,” said a member of the committee to Stephenson, 
“aquwune de ces machines marche a la vitesse de ou 10 milles, et 
qu'une vache égarée sur la ligne se trouve sur le chemin de la loco- 
motive, ne croyez-vous pas que ce serait une circonstance trés- 
embarrassante?” Oh! Oui, répliqua-t-il, ce serait en effet une 
circonstance trés-embarrassante pour la vache.” 

The third period of M. de Franqueville’s history dates 
from 1845, the commencement of the railway mania. 
Parliament had just enacted the three important Clauses 
Acts, and at the outset of the session of 1846 it found 
itself seized of a number of private measures positively 
astounding, Some idea of their number may be gathered 
from the fact that the publication of the notices in 
Herapath for 27th September, 1845, required 60 pages, 
and that the Jtailiay Times contained no less than 
88 pages. The Times of the 17th November included an 
official statement of the companies registered up to the 
previous 21st October, and this list occupied five pages of 
very small type. In order to consider all these bills, 
Parliament appointed sixty-four committees, which sat 
867 times. In 1845, there were fifty-two committees 
holding 635 meetings, and in 1848 there were only four- 
teen and 176 meetings. At this time the mania was 
diminishing. The commencement of the next decade 
found us in the midst of the panic, and here the various 
comparative quotations of prices given by our author are 
interesting. ‘This period was followed by a short interval 
of extreme competition. In 1857, for instance, thanks to 
the emulation of the London and North-Western and 
Great Northern Railways, the fares between London and 
Manchester fell from £38 to £2 for first-class passengers. 
In Scotland, the fares between Edinburgh and Glasgow 
fell from 8s., Gs., and 4s, to 1s., 9d., and Gd. respectively. 
In 1858 was held at Euston the great meeting of managers 
and directors, which resulted in a healthier system, and 
from that date the short history calls for no further 
notice here. 

The book then proceeds to explain the procedure of 
private Dill legislation, and, with the exception of some 
trifling inaccuracies in details of no great importance, the 
author has written a careful analysis of our practice. His 
impressions of a sitting of a committee on the Bala and 
Festiniog Railway Bill, having especial reference to an 
opposition entered by a lady resident fond of driving four- 
in-hand, and naturally objecting to the railway, are 
amusing, and one cannot fail to perceive that he has been 
struck with the importance of the court, while humorously 
puzzled by the free-and-easy manner of conducting the 
proceedings. Nevertheless, he seriously weighs in his own 
mind the advantage and disadvantage of our system of 
parliamentary control, and appears, on the whole, well 
satisfied. Its disadvantages are, he thinks, firstly, that 
Parliament has too limited influence in respect of the line 
of route to be selected, in that such matters are left to the 
promoters, and when once authorised can only be deviated 
from with difficulty; secondly, that the tribunal must 
necessarily be of an unjudicial mind, and, being sur- 
rounded & skilful advocates, and wanting in technical 
knowledge, it is apt to be misled; thirdly, that there 
being no adequate system of rule, one committee may 
frequently reject what may be, at the same time, authorised 
by another ; fourthly, that the influence of large land- 
owners frequently imposes heavy burdens on promoters ; 
and, fifthly, that the costs are enormous, On the other 
hand, the system which provides the most minute rules for 
the protection of private interests, the fullest opportunity 
for the hearing of oppositions, and the jealous and 
scrupulous examination into all questions which may, 
directly or indirectly, affect individuals, places the English 
yractice far above that of France. All the inconveniences, 

{. de Franqueville thinks, are outweighed when compared 
with the sans-fagon style with which the engineers of his 
country satisfy their passion for a straight line of road 
without any regard to private convenience often most 
worthy of attention. 

The manner in which our railway system has grown is 
not, however, a matter of so much commendation. It is 
certain, our author thinks, that the facility with which 
Parliament authorises the construction of new lines, has 
produced, and is still producing, the most unfortunate 
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public. Not only are the various companies obliged con- 
stantly to beon their guard,and ready to oppose in committee, 
at enormous expense, the applications of promoters, but 
soon after the concessions are obtained they are driven to 
acquire the lines agreed to be constructed, or already 
partially constructed, at costs, thanks to the system of 
financing contractor’s lines, greatly in excess of what 
should properly have been payable. It is a striking fact 
that the great systems of railways in this country have 
been chiefly built up of lines acquired in this way, a very 
small proportion consisting of those directly applied for 
and constructed by the great companies themselves. 

Tn his review of the working of our railway companies, 
M. de Franqueville has been careful to acquire information 
on many subjects. Not much escapes him, and his opinions 
are formed dispassionately, and upon good foundation. 
The following account of the method of conducting railway 
funerals is worth repeating. Speaking of the funeral 
station at Waterloo, he says :— 

“* Nothing can be more mournful than the surroundings of this 
station, concealed behind an arch thrown across Westminster 
Bridge-road. The building itself is melancholy and dirty. On 
the ground floor are two large rooms entirely bare ; these are the 
waiting rooms of the dead. Here the coffins are deposited side by 
side, Above are eight waiting rooms for the use of the living who 
accompany the dead to their last resting-place. The lifts, like 
those used for luggage at the Montparnasse station in Paris, raise 
the coffins, which are then placed in vans divided into compartments. 
According to class, each compartment receives four or six coffins. 
While wating for the departure of the train, mourners may walk 
to-and-fro on the platform, where they may also gratify their eyes 
by the oe eee of models of funereal monuments. The journey 
occupies about an hour. Near the Necropolis the train leaves the 
main line and passes by a branch to the 
of Dissenters are removed. The terminus is for the dead of the 
Established Church. It is simple in character, has a waiting room, 
a refreshment buffet sutticiently badly kept, a vestry for the clergy- 
men, and other necessary rooms. In the case of first-class 
passengers, each coftin is placed on a little carriage, by means of 
which, drawn by a man in his shirt sleeves, it is conveyed to the 
chapel. Forordinary interments the remains are collected into one 
large hearse and taken directly to the grave.” 


st station where the bodies 








It could hardly be expected that such a method of deal- 
ing with the dead could have been otherwise than shocking 
to any Frenchman of feeling. We are not surprised when 
we find him giving way to expressions such as this:—* The 
sentiment of respect for the dead, a sentiment so noble, so 
Christian, so common in France, is, it must be said to our 
honour, absolutely unknown in England.” We can hardly 
complain if the feeling of revulsion should lead him toa 
somewhat too sweeping an opinion. We are not, as a 
people, over reverent, it must be confessed to our shame; 
but the sentiment alluded to above is not quite so absent 
among us as M. de Franqueville would believe. 

This work is not contined only to railways. It takes in 
canals, tramways, roads and bridges, docks, and other like 
subjects. The law relating to traction engines comes in 
for a share of criticism, and after pointing out many of its 
absurdities, our author expresses his surprise that its pre- 
sent condition should be so far behind what might have 
been looked for in a country so enterprising as England. 
He has taken pains here also to grasp facts, and the chap- 
ter shows an acquaintance with that driest of literature— 
blue-books—that one would hardly have expected from 
other than a native. 

We cannot afford further space to our notice of M. de 
Franqueville’s book. It is interesting in many ways, and 
will repay perusal. He sums up the conclusions to which 
he comes in a comparison between the system of public 
works management pursued in hiscountry and that practised 
here. While admiring the elasticity and the freedom of our 
system, the care of Legislature,and its unswerving regard Lo 
the interests of all, even the lowest, he reserves a word of 
commendation for his own country, and reconciles an 
apparent antagonism of opinions by the existence of 
different conditions and controlling influences. In 
France all initiative is taken by the State; in this 
country that is the last source from which it is ex- 
pected to come. There, public works are the outcome 
of official brains working under the stimulus of official 
inspiration, and paid for by national funds. Here, in place 
of official engineers so honourable and so distineuished, 
but so prone to defensive ardour in respect of their own 
projects, and so apt to be disdainful of the poor proprietor 
who may venture to complain of them, we have the advo- 
cates of the company striving to remove opposition by 
argument or by concessions, not hesitating, if necessary, to 
alter their plans for the purpose of calming private feelings, 
the whole presided over by a tribunal impartial and bene- 
volent. M.de Franqueville does not hesitate to express 
his admiration at this system. He frankly tells his country- 
men that the decentralisation of which they hear so much 
is an admirable thing, but he warns them that it is decen- 
tralisation well controlled in detail. He conceives that 
some intermediate practice would suit his country. He 
does not believe that if public works had been left to 
private enterprise they would have reached their present 
satisfactory position, and he deprecates any attempt to 
deprive the State of the profit accruing to it through its 
railways. He admits that the State is not easily reached 
in case of complaint, and in this respect approves of the 
condition of affairs here, but as a solution of the difficulty 
he suggests the constitution of a tribunal after the manner 
of our Railway Commission. 

This is but a brief, and, in many respects, imperfect 
analysis of his conclusions. We can only recommend 
them to our readers. The work is supplemented by trans- 
lations of the chief statutes relating to our public works, 
and by some observations on the framing of our Acts of 
Parliament, which, however, for want of ‘space, we cannot 
discuss, 


PRIVATE BILLS IN PARLIAMENT. 

THE business of the Session is now drawing to a close, the 
greater bulk of private bill legislation being practically concluded, 
During the week the following bills have been read in the 
House of Lords :—For the second time: The Tees Conser- 
vancy, the Newport Pagnell Railway, the London and St. 
Katharine Docks, the Metropolitan Board of Works (various 








powers), the Widnes Local Board, the Lancashire and Yorkshire 
Railway, the Waterford Improvement, the London, Brighton, 
and South Coast Railway. the Birmingham (Corporation 
the Binningham and Staffordshire Gas, the Derry Central Rail- 
way, the Romford Canal, Campbell's Sewage Patent, the 
Manchester Corporation Water and Improvement, the London, 
Chatham, and Dover Railway, the Felixstowe Railway and 
Pier, the London and South-Western Railway (No. 2), the North 
Union Railway, the London and North-Western Railway (New 
Lines, &c.), the Birmingham Gas (No. 2), the Wednesfield and 
Wyrley Bank Railway, the Kington and Eardisley Railway, the 
Plymouth and Dartmoor Railway, the West Lancashire 
Railway, the Borrowstounness town and Harbour In- 
provements, and the South-Eastern Railway Bills And 
for the third time: The Bath Gas, the Leicester Water, 
the Rochdale Improvement, Whitthread’s Patent, the Marl 
borough Gas, the London and North-Western Railway (Bletchley, 
Northampton, and Rugby), the Shettield and Midland Railway 
Companies’ Committee, the Glasgow and Kilmarnock Joint Line, 
the North British Railway, and the Salford Tramways and 
Improvement Bills. 

In the House of Commons, the following private bills were 
read a third time :—The Banbridge Extension Railway (Sale), 
the Burntisland Harbour, the Edinburgh Street Tramways, the 
Leith Harbour and Docks, the London Central Railway (Aban- 
donment), the Teign Valley Railway, the Weardale and Shildon 
Water, the York (Skeldergate Bridge) Improvement, and the 
Prudential Assurance bills, while the Midland Great Western, 
Dublin and Meath, and Navan and Kingscourt Railways, and the 
Waterford and Central Ireland, Kilkenny Junction, and Ceutral 
Ireland Railways hills were read a second time. 

Nothing has been done in the way of committees in the House 
of Commons. The Dublin, Wicklow, and Wexford (unopposed 
Bill from the Lords was passed on ‘Tuesday. 

‘Two more groups are to be fixed next week, when the referees 
will probably also sit. 

An attempt was made on Tuesday, upon the third reading of 
the Crosshill Burgh Extension Bill, to reconsider the decision of 
the committee on its merits. The House declined to enter into 
the question, and the bill was duly read, A somewhat similu 
attempt Was made in the House of Lords the previous evening, 
when Lord Hampton, on the motion for the second reading of 
the Birmingham (Corporation) Water Dill, moved that the bill 
be read that day three months. His ground for this motion was 
that the corporation had neglected to obtain the consent of the 
ratepayers in the form prescribed by the Birmingham Improve- 
ment Act of 1851. A meeting of the ratepayers had been 
held, but not till the bill was in Parliament. He criticised 
the bill also in other terms, chiefly on the ground that it pur- 
ported to enable the corporation to purchase the undertaking cf 
the Water Company at a_ price fixed by the bill. Lord 
Redesdale believed that if this objection had been raised in the 
Commons it would have proved fatal to the bill. Even now, it 
there were opposition of the ratepayers, he thought it would |x 
impossible to proceed, but as there was no such opposition the 
objection might be taken as coming too late. The Lord Chan 
cellor did not think Parliament would intervene in such a case ; 
the form had been inadvertently neglected, but substance had 
been regarded, and though the objection might be fatal in a 
court of law, he did not think the bill should be rejected. — It 
was ultimately read a time. On the same evening the 
following resolution was agreed to on the motion of Lord Redes 
dale -—* That so much of the Standing Order of the 15th day ot 
March, 1859, which requires that the examiner shall give at 
least two clear days’ notice of the day on which any bill shall be 
examined, and also Section % of Standing Order No, 1738, be 
considered in order to their being dispensed with for the 
remainder of the Session.” 

The Royal assent has been given by Commission to the fol 
lowing bills :—Bristol Port and Channel Dock, Greenock Water, 
Ulster and Portadown, Dungannon and Omagh Junction Rail 
way Companies’ Amalgamation, Ashton-in-Makerfield Local 
Board, Cleethorpes Cias, Hindley Local Board, Oxford Cor| oration 
Water, Pemberton Local Board, Pontypridd Water, Staffordshire 
and Worcestershire Canal Navigation, Truro and Perran Mineral 
tailway, Metropolitan Cattle-market, Gravesend-terrace Pier, 
Liverpool Tramways, Railway Passengers Assurance Company, 
Colchester Gas, Wye Valley Railway, Birmingham and Iesichtield 
Junction Railway, Glasgow (City) Street Improvement, Stapen- 
hill-bridge, Plymouth, Devonport, and Stonehouse Cemetery, 
Lymington Harbour and Docks, London, Tilbury, and Southend 
Railway, Halkyn District Mines Drainage, Metropolitan Central 
Markets (Smithtield), Ryde and Newport and Cowes and Newport 
Railways, East London Railway, York (Skeldergate-bridge) Im- 
provement, Worksop Water, Manchester, Shetlield, and Lincoln 
shire Railway, Sandbach and Winsford Junction Railway, Ban- 
bridge Extension Railway (Sale), Ashton-under-Lyne, Stalybridge, 
and Dukinfield (District) Water, Baybridge Canal, O-sett-cum- 
Gawthorpe Local Board, Rotherham Corporation, Tillington 
Drainage, and Vestry of St. Pancras Bills. 
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SCREW ENGINES FOR TUG BOATS. 

THE engravings, page 422, show the end elevation and side ele- 
vation, partly in section, of a pair of double cylinder screw 
engines, I4in. diameter and 18in, stroke, made for towing pur- 
poses, by Messrs. Alexander Wilson and Co., Vauxhall Ironworks, 
London, and which bears the marks of careful study in every 
detail. It will be seen from the engravings that the design is 
for engines of very substantial construction, and that the 
general arrangement is somewhat similar to a well-known pattern 
introduced by Messrs. Wilson, except in regard to the framing. 
This consists of a central standard of massive design, and cast 
hollow to give stiffness, to which the guide bars are attached at 
each side by means of projecting lugs. The base of this standard, 
where it rests on the bed-plate, extends beyond the central line 
of the cylinder ; and, in addition, the outer corners of the 
cylinders are supported by four turned wrought iron stanchions 
or pillars, thus securing a framework of great rigidity combined 
with lightness ; while every part of both engines is perfectly 
accessible for the purpose of necessary adjustment. As shown 
in the engraving, the reversing lever has been carried upwards, 
so as to be worked from the deck, though it is generally arranged 
to be worked from the level of the bed-plate. Besides the pur- 
pose for which these engines were first designed, we understand 
that Messrs. Wilson and Co, supply a great number for winding 
purposes, for which they are well adapted. 





AERONAUTICAL SOCIETY OF GREAT BriITAIN.—A general meeting 
of the members of this society will be held in the theatre of the 
Society of Arts, on Wednesday, the 23rd June, for the reading and 
discussion of papers, The chair will be taken at eight p.m. Any 


papers intended to be read, or models to be exhibited, should be at 
once announced, and the papers forwarded for submission to 
the council not later than Saturday, the 19th inst. 
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FOREIGN BOILER LEGISLATION.— FRANCE, 


Tue following article concerns the decree of January 25th, 


1865, relating to the use of steam boilers in France, and the 
law concerning the infringement of the rules regarding steam 
engines aud steamships, dated 1556, and first as to the imperial 
decree relating to all steam boilers, exc pt those used on board 


steamships. 
Section 1, 
All closed vessels intended for the generating of steam, exce pt 
those on board steamships, are to be submitted to the formule 
and rules prescribed in the present decree. 


I.—RvLes APPLYING TO THE ManvuractUrr, Sacre, anp EmMpLoy 
MENT OF CLoseD VesseLs INTENDED roR THE GENERATION 
OF STEAM. 
Section 2. 

Any boiler, whether new or ready used, must not be deli- 
vered by the person who has constructed, repaired, or sold it, 
until it bas been subjected tu the subjoined test. This test can 
be made at the residence of the constructor or at that of the pur 











chaser at his request, under the superint ndence of an engineer 
of mines, or, in his absence, of an engineer of the Ponts et 
Chaussées,” or an agent acting under their instructions. The 
test of boilers of foreign manutacture must be made before the 


boilers are set 
his petition. 


tu work on the spot designated by the employer in 


Section 3. 

The test consists in submitting the boiler to 
sure twice as 5 
when that is comprised between half a kilogra ul 
grates per sytare centimetre incl sively. ‘The testing pressur 
is constant, and e jual at one-half kilogram per square centi 


in effective pre 
reat as that to which it will be sul tec! 








metre for pressures less than, and at six kilogramunes per square 
centimetre for pressures greater than the above limit The test 
is made by hyd: wulic pressure, Th pressure must he maintained 
during the whole time hecessary lor examuning every part of tl 


boiler. 
Scetion 4 
Aiter a boiler, or part of a builer, has been success! lly tested 
a stamp must be applied indicating in kilogrammes the effectivs 
tension per square centimetre which the steam must not exceed 
places in such a manner th 
alway s be seen after the boiler is fixed and bedded 
be affixed by the agent intrusted to 





insist at the te 
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Sects rat 




















Every boiler must be turnished with two safety 
loaded that the steam can e= ipe before it reaches the maximum 
limit of pressure, or rather when it reaches the maximum lit 
indicated by the st wp mentioned In se I h of tl 
valves must have a sufficient area maintain alone, however 
brisk the tire may burn, the 1 in the iler at lege 
tension net exceeding Im any case the a e hn t ihe 
structor is free, if he prefers it, to divide the total area required 
for escapement of the two valves v 
valves. 

Every boiler must be furnished with a manometer in 
condition, placed within view of the vlant ged and 
graduated in such a manner as to indicate the effective pr 
of the steam in the boiler. A conspicuous mark th 
must indicate the point beyond which the index hand must n 
pass, A single manometer is sufficient fur several boilers wl 
have only ohe colmmmen steam accu lator, 

Section 7. 

Every boiler must be provided with a feed apparatu 

cient power and working ¢fliciently. 
Section 8, 

The level which the water must habitually | im ¢ 

boiler ought to exceed by at least 10 centimetres the highes 





point of the tlues, tubes, or conductors of than 
furnace. The level must be indicated by line « n in 
conspicuous manner on the outside of t | l 
brickwork of the furnace. The rule « 
of the present decree does not apply 

a) ‘Yo superheaters of steam separat 

4) To surfaces which are 
sure, and placed in such a position as 1 
when the tire is pushed to its greatest briskness wh as 








subjected relatively to slight pr 











upper part of the tubular plates of the smoke-box in the lx 

of locomotives, or even such as the tubes or parts of the chimney 
which traverse the steam space in conveying directly to th: 
principal stack the products of combustion. 

e) To generators so-called producers of instantancous steam, 
and to all th which contain too ul i 
an explosion to be dangerous. 

The Minister of Agriculture, Commerce, and of P Works, 
can, on the report of the engineers and the advice of the Préfet 
grant exemption from the said rule in every case wher 
account of the shape or small dimensions ef the generat L 
account of the particular position of the parts which contain the 
steam, it must be acknowledged that the disper u ! 
cause any serivus consequences 

Section 9. 

Every boiler must be furnished with water gauges working 
independently of one another and within view of th relent 
One of these two gauges must be a glass tube titted in such a 
manner that it can be easily cleaned and replaced when necessary 


I1.—Rvves Revative to tHe Erection oF Permanent Stray 
BoILers, 
Section 10, 

The steam boiler intended to be used permanently cannot lx 
erected before a declaration has been made to the 
department. This declaration must be registered according to 
its date, 

Section 11, 

This declaration must contain 

(a) The name and place of residence of 
boilers, or the place where they were obtained, 

(6) The district and exact locality where they are to be erected 

c) Their form, capacity, and heating surface. 

(d) The number of the stamp expressing in kilogrammes per 
square centimetre the maximum effective pressure under which 
they will be worked. 

(e) Lastly, the branch of industry and the uses for which they 
are intended. 


the seller of the 


Section 12. 

Svilers are divided into three categories. This classification 
is based on the capacity of the boiler and on the tension of the 
steam. Take the capacity of the boiler with its tubes in cubic 
metres, but without including the superheaters of steam, and 
multiply it by the number of the stamp increased by one unit. 
The boilers belong to the tirst cate gory when the product is 
more than 15; to the second category when the product is more 
than 5 and not more than 15; to the third if it does not exceed 
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5. If several ’boilers are required to work together in one place, 
and if there exist a direct or indirect communication between 
them, the sum of the contents of the boilers must be taken to 
arrive at the product. 

Section 13. 

The boilers comprised in the first category must be erected 
outside any house and outside any shop which has floors above 
it. A light construction above the place where the boiler is 
fixed is not to be considered as a floor above it, in which mate- 
rials stored are not subjected to any manufacture requiring the 
presence of labourers at a continuous employment. In this case 
the locality thus used must be separated from the contiguous 
workshops by a wall, with only sufficient openings not to hinder 
the works. 

Section 14. 

It is forbidden to place a boiler of the first category at a less 
distance than 3 metres from the wall of a dwelling-house belonging 
toa third person. If the distance of the boiler from the house 
be more than 3 and less than 6 metres, the boiler must be so 
placed that its longitudinal axis prolonged shall not strike the 
wall of the said house, or that, if it strikes it, the angle contained 
between the axis and the plane of the wall shall be less than the 
tenth of a right angle. In cases where the boiler is not placed 
in the above manner the house must be protected by a shelter 
wall. This wall must be of good and solid masonry, and have a 
thickness at its crown of at least 1 metre. It must be distinct 
from the bedding of the boiler and from the wall of the neigh- 
bouring house, and must be separated from each of them by a 
free space of at least 30 centimetres. Its height must exceed by 
ametre the highest part of the boiler when it is at a distance 
from it of between 30 centimetres and 3 metres. If the distance 
be greater than 3 metres, then the difference in height must be 
increased proportionately, without, however, exceeding 2 metres. 
Lastly, the situation and length of the wall must be so combined 
as to cover the neighbouring house at every point which is alto- 
gether below the crest of the wall according to the height men- 
tioned above, and ata less “distance than 10 metres from any 
point whatever of the boiler. The erection of a boiler of the 
first category at a distance of 10 metres or more from «dwelling- 
houses is not subject toany particular conditions. The distances 
of 3 metres and 10 metres above mentioned are respectively re- 
duced to 1°50 metres and 5 metres when the boiler is bedded in 
such a manner that the uppermost part of the said boiler is at 
least 1 metre below the ground line of the side of the neighbour- 
ing house. 

Section 15. 

The boilers comprised in the second category can be erected 
in the interior of every workshop, provided the workshop does 
not form part of a dwelling occupied by any one except the 
manufacturer, his family and employés, workmen and servants. 

Section 16. 

The boilers of the third category can be erected in any work- 
shop whatever, even when the same forms part of a house 
inhabited by a third person. 

Section 17. 

The furnaces of boilers comprised in the second and third 
categories must be entirely separated from dwelling-houses 
belonging to a third person. The space between must be 1 metre 
for boilers of the second and 50 centimetres for boilers of the 
third category. 

Section 18. 

The conditions of erection decreed by sections 14 and 17 above, 
cease to be binding when the third person interested refuses to 
insist on their fulfilment. 

Section 19. 

The furnaces of boilers of every category must consume their own 
smoke. A delay of six snonths will be allowed for the carrying 
out of this requisition to the proprietors of boilers on whom the 
obligation of consuming their smoke was not laid at the time 
their boilers were sanctioned. 

Section 20. 

If, after the erection of a boiler, a piece of ground contiguous 
comes to be made use of for the erection of a dwelling-house, 
the proprietor of the said house has the right to demand 
the fulfilment of the provisions in sections 14 and 17, as if the 
house had been constructed before the erection of the boiler, 

Section 21, 

Independently of the general measures for safety prescribed 
in Art. I., and the declaration provided by the sections 10 and 11 
of Art. IL., steam boilers working in the interior of mines are 
submitted to special conditions appointed by the laws and rules 
concerning the working of mines. 

IIJ.—Rves RELATING TO THE Borters Or PortaBLe ENGINES 
AND LocOMOTIVES. 
Section 22. 

Steam engines, which can be easily transported from one place 
to another, do not require any special construction to work at 
any given place, and are only actually employed temporarily at 
each place they stop at, are to be considered as portables, 

Section 23. 

The boilers of portables must be subjected to the same test 
and furnished with the same safety apparatus as generators per- 
manently erected ; nevertheless, they may be permitted to have 
only one tube indicator of the water level in glass. They must 
also besides bear a plate upon which are engraved in conspicuous 
letters the name of the proprietor, his place of residence, and 
the consecutive number if the proprietor possess more than one. 
A declaration for one must be addressed to the Préfet of the 
department in which the place of residence of the proprietor of 
the engine is. 

Section 24. 

A portable engine cannot be employed on a private property at 
a less distance than 5 metres from every dwelling and from 
every unprotected heap of inflammable matter belonging to a 
third person, without the formal consent of the same. The 
employment of portables on the public roads is governed by 
the rules of the local police. 

Section 25. 

Locomotive steam engines are those which, on the ground, 
work at the same time that they move themselves by their own 
force. 

Section 26. 

The conditions in section 23 must be applied to all boilers of 
locomotive engines. 

Section 27. 

The working of locomotives on railways is controlled by the 
conditions fixed by the laws of public administration. A special 
decree will, if it be required, determine the conditions relative 
to the working of locomotives on other roads than railroads, 

1V.—GuneraL Rvies. 
Section 28, 

The engineers of mines, or, in their absence, the engineers of 
the Ponts et Chaussées, as well as the agents under them, com- 
missioned for the purpose, are charged under the direction of 
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the Préfets, and with the consent of the local authorities, with 
the supervision relative to the execution of the measures pre- 
scribed in the present decree. 

Section 29. 

Infringements of the present law are to be proved, prosecuted 
and punished in accordance with the law of the 21st July, 1856, 
without prejudice to the responsibility which the infringer has 
incurred in the terms of the 1382nd and following articles of the 
Code Napoléon. 

Section 30, 

In case of an accident having caused death or severe wounds, 
the proprietor or chief of the establishment must immediately 
acquaint the authority in charge of the local police and the 
eagineer to whom is entrusted the supervision. The authority 
in charge of the local police must at once proceed to the spot, 
take a protocol of what has happened, and send the same to the 
Préfet and the Imperial attorney. The engineer of inspection 
must also proceed to the spot with the least possible delay, to 
visit the boiler, take a protocol of its condition, and seek out the 
causes of the accident. He must address a report on the whole 
case to the Préfet and a statement to the Imperial attorney. In 
case of an explosion the buildings must not be repaired nor the 
fragments of the exploded boiler taken away nor disturbed before 
the close of the inquiry by the engineer. 

Section 31. 

Boilers which belong to the special services of the State are 
under the sup&tyision of the officials and agents of these services. 
Their erection is subject to the declaration provided in Section 10 
and to all the rules concerning their position where the interests 
of a third person are affected. ; 

Section 32. 

The rules concerning the position of boilers prescribed for 
those intended to be permanent by the present decree do not 
apply to such boilers as were sanctioned at their erection by 
the Royal Ordinance of the 22nd May, 1843. 

Section 33. 

The powers conferred on the préfets of departments by the 
present decree can be exercised by the Préfet of Police through 
the whole extent of his jurisdiction. 

Section 34. 

The Royal Ordinance of the 22nd May, 1843, relating to steam 
engines and boilers, except those working on steamships, is 
repealed, 

Section 35. 

Our Minister, Secretary of State for the Department of Agri- 
culture, Commerce, and Public Works, is charged with the 
execution of the present decree.—25th January, 1865. 

(Signed) NaPoLron. 
LAW CONCERNING THE INFRINGEMENT OF THE RULES ON STEAM 
ENGINES AND STEAMSHIPS, OF THE 21st JULY, 1856. 
I.—INFRINGEMENT RELATING TO THE SALE OF STEAM ENGINES. 
Section 1. 

Every manufacturer who delivers a closed or other form of 
vessel intended for generating steam without the same having 
been submitted to the tests required by the laws of public admi- 
nistration shall be punished with a fine of from 100 to 1000 
francs. The manufacturer, who, after having made in his work- 
shops considerable changes or repairs to a boiler or other vessel 
intended for generating steam, has given the same up to its pro- 
prietor without its having been submitted afresh to the required 
tests is liable to the same penalty. 

Section 2. 

Every manufacturer who has delivered a cylinder, a cylinder 
cover, or a vessel of whatever kind intended to hold steam, with- 
out its having been submitted to the tests prescribed by the said 
laws, shall be punished with a fine of from 25 to 200 francs, 


II.—INFRINGEMENT RELATING TO THE EMPLOYMENT OF STEAM 
ENGINES ERECTED ELSEWHERE THAN ON BOARD SHIPS. 
Section 3. 

Whoever makes use of a steam engine or boiler on which the 
stamps are not punched to show that it has been submitted to 
the tests and proofs prescribed by the laws of public adminis- 
tration shall be punished with a fine of from 25 to 500 frances. 
Whoever, after having made any considerable changes or repairs 
to a boiler or part of a boiler, has made use of the modified or 
repaired boiler without having given notice to the Préfet, or 
without its being submitted afresh, in case the Préfet shall have 
ordered it so, to the test pressure corresponding with the stamp 
number with which it is stamped, shall be liable to the same 
penalty. 

Section 4, 

Whoever makes use of a steam engine without being provided 
with the certificate required by the laws of public administra- 
tion shall be punished with a fine of from 25f. to 500f. The 
fine is from 100f. to 1000f. if the steam engine which he has 
used without permission be not provided with the stamps men- 
tioned in the preceding section. Nevertheless, the fine is not 
incurred if, during a delay of two months for engines which are 
to be placed in the interior of workshops, and of three months 
for engines placed outside, he has not received a reply from 
the Administration to his petition for permission. 


Section 5, 

If any one continue to use a steam engine for which the certi- 
ficate has been withdrawn or suspended in virtue of the laws of 
public administration, he shall be punished with a fine of from 
100f. to 2000f., and is liable to be condemned besides to an impri- 
sonment of from three days to one month. 

Section 6. 

Whoever makes use of a certificated steam engine without 
having conformed with the requirements imposed on it in virtue 
of the laws of public administration, in that which concerns the 
safety apparatus with which boilers ought to be provided and 
the position of the boilers, or who continues to make use of it 
when the safety apparatus and the dispositions of the locality 
cease to satisfy these requirements, shall be punished with a fine 
of from 25f. to 200f. 

Section 7. 

The fireman or attendant who has caused an engine or boiler 
to work with a higher pressure than that allowed by the certifi- 
cate, or who has overloaded the safety valves of a boiler, falsified, 
or tampered with the other safety apparatus, shall be punished 
with a fine of from 25f. to 500f., and can in addition be con- 
demned to an imprisonment of from three days to one month. 
The proprietor, the chief of the works, the director, the manager, 
or the overseer by whose orders the infringement mentioned in 
the present section has taken place, shall be punished with a fine 
of from 100f. to 2000f., and can be condemned to an imprison- 
ment of from six days to two months. 


IIL—INFRINGEMENTS RELATIVE TO STEAMBOATS AND STEAM 
ENGINES ERECTED IN THESE SHIPS. 
Section 8. 
Every proprietor or chief of a company who has allowed a 


steamboat to be worked without a navigation certificate granted 
by the administrative authority in conformity with the laws of 
public administration shall be punished with a fine of from 100f. 
to 2000f. 

Section 9. 

The proprietor or chief of a company who continues to allow 
a steamboat to be worked of which the certificate has been sus- 

nded or withdrawn in virtue of the laws, incurs a fine of from 
400f. to 4000f., and can be condemned in addition to an impri- 
sonment of from one month to one year. 

Section 10. 

Every proprietor of a steamboat or chief of a company who 
has used a boiler not provided with the stamps constituting that 
she has been submitted to the tests prescribed by the laws of 
public administration, or who, after having made any consider- 
able changes or repairs to a boiler, or part of a boiler, without its 
having been submitted afresh to the test-pressure corresponding 
with the stamp number with which she is stamped, except 
in case of force majeure, shall be punished with a fine of from 
400f. to 40008. 

Section 11. 

Every proprietor of a steamboat or chief of a company who, 
after having received a navigation certificate, allows a ship to be 
worked without conforming with the requirements which have 
been imposed on him in virtue of the laws of public adminis- 
tration, such as regards the safety apparatus with which the 
boiler ought to be provided, the situation of the boilers and 
engines, and the divisions between them and the rooms intended 
for passengers, shall be punished with a fine of from 200f. 
to 4000f. The same penalty is applicable in the case where 
the vessel has continued to be worked after the safety apparatus 
or the disposition of the arrangements have ceased to be in 
accordance with these prescriptions. 

Section 12, 

Every proprietor of a vessel or chief of the company who has 
intrusted the charge of the vessel or of the engines to a captain 
or engineer not provided with the certificates of ability required 
by the laws of public administration, shall be punished with a 
fine of from 200f. to 20008. 

Section 13. 

The captain of a steam vessel shall be punished with a fine of 
from 50f. to 500f. if, owing to his negligence— 

(a) The tension of the steam in the boilers has been allowed 
to exceed the limit fixed by the navigation certificate. 

(b) The prescribed apparatuses for limiting or indicating this 
tension, for telling the depth of water inside the boilers, or for 
feeding the boilers have been falsified or tampered with. 

Section 14. 

The engine driver or stoker who, without instructions, has 
overloaded the safety-valves, or falsified or tampered with the 
other safety apparatus, shall be punished with a fine of from 
50f. to 500f., and, in addition, with imprisonment of from three 
days to three months. When the overloading of the safety-valves 
has taken place—except in the case of force majeure—by order 
of the captain, or the chief officer of the ship who represents him, 
the captain or the chief officer who gave the order shall be 
punished with a fine of from 200f. to 2000f., and shall be liable 
to be condemned to an imprisonment of from six days to two 
months. 

Section 15. 

The engine driver of a steam vessel who has allowed the water 
in the bvuiler to sink to the level of the conductors of flame and 
smoke, shall be punished with a fine of from 25f. to 250f., and 
an imprisonment of from three days to one month. 

Section 16. 

The captain of a steamship shall be punished with a fine of 
from 50f. to 500f. who has infringed the laws of public adminis- 
tration, or the decrees of the Préfet promulgated in virtue of 
these laws, in relation to— 

(a) The number of passengers who can be taken on board. 

(6) The number and nature of the small boats, rigging, and 
gear with which the ship must be provided. 

(ec) The prescriptions relating to embarkation and landing, and 
those which are intended to avoid accidents at starting, by pass- 
ing under bridges, or by the arrival of the boats, or to prevent 
boarding. 

Section 17. 

Tn the cases where, by non-observance of the rules, the captain 
of a steamboat has collided with, damaged, or imperilled another 
boat, he shall be punished with a fine of from 50f. to 500f., and 
can be condemned besides to an imprisonment of from six days 
to three months. 

Section 18. 

The proprietor of a steamboat, the chief of the company, or 
the manager by whose orders any act provided against by the 
sections 13, 14, and 16 has been committed, is liable to double 
the penalties which, according to those sections, apply to the 
actual transgressors. 

IV.—GENERAL ENACTMENTS. 
Section 19. 

In case of a relapse, the fine and duration of the imprisonment 
can be raised to twice the maximum decreed in the preceding 
sections. <A relapse is meant when the transgressor has under- 
gone a conviction in virtue of the present law within the previous 
twelve months. 

Section 20. 

If the transgressions provided against in Art. IT. and III. of 
the present law have occasioned personal injuries, the punishment 
will be imprisonment of from eight days to six months, and a fine 
of 50 to 1000 francs; if they have caused the death of one or 
more persons the imprisonment shall be from six months to five 
years, and the fine from 300 to 3000 francs. 


Section 21. 

The infringements provided against by the present law must 
be constituted as facts by the engineers of mines, the engineers 
of the Ponts, et Chaussées, overseers of mines, inspectors, and 
other officials of the Ponts et Chaussées, commissions got up for 
the pu , mayors and their adjuncts, commissioners of police, 
and in addition, for steamships, by the officers of the port, 
inspectors and overseers of navigation, members of the Com- 
mittee of Inspection instituted in accordance with the laws, and 
the skilled persons who, in virtué of Section 29 of the Ordinance 
of July 17th, 1846, are authorised by the French consuls or con- 
sular agents to inspect steamships in foreign ports. 

Section 22, 

The protocols drawn up in accordance with the preceding 
article must be stamped and registered. Those which have been 
drawn up by the agents of inspection and sworn inspectors 
must, at the risk of being annulled, be attested within three days 
before the justices of the peace or the maire of the place where 
the infringement has taken place, or where the agent resides. 
These protocols are evidence until the contrary is proved. Pro- 
tocols which have been drawn up in foreign ports by the skilled 





persons described in section 21 above must be registered at the 
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office of the Consulate and the original forwarded to the Minister 
of Agriculture, Commerce, and Public Works, so that the process 
can be tried before the competent authorities. 
Section 23. 
Section 463 of the penal code applies to the convictions recited 
in the present law.—2Ist July, 1856. 


(Signed) NAPOLEON. 








STEEL AND McINNES BRAKE. 

WE illustrate above the steel McInnes brake fitted to the 
Caledonian train tested during the recent brake competition. 
Two methods of securing the hose to the cylinders were used on 
the train, and one of them is shown in the end _ elevation | 
of the train, but the second, which is regarded as the latest and | 
best, is shown in the enlarged views, Figs. l and 2. For the 
following description of the brake-we are mainly indebted to a 
nag read before the Society of Engineers by Mr. St. John Vincent 

ay, of Glasgow. 

This is a compressed air brake, known as the pneumatic reaction 
brake, and is in regular operation on the Caledonian Railway. The 
communication from the air reservoir throughout the whole 
apparatus is clear, the only valves being a simple clack on each | 
brake cylinder. This brake is applied under two different arrange- | 
ments :— 

(a) That in which the cylinders are placed at the end of each 
carriage, in which case two brake cylinders are employed for each | 
vehicle : (4) That in which the cylinder is placed at the centre of | 
the carriage, in which case one cylinder is employed for each | 
vehicle. } 

The air compressing engine mounted on the locomotive consists 
of steam engine and air pump. A double piston valve is used for 
the admission and exhaust of steam to and from the steam cylinder, 
and the air pump is provided with four bevel-seated valves, two | 
below having strainers through which the air is drawn in, the two 
others being at the top, their boxes being coupled by a pipe and 
back-pressure valve lading to the reservoir beneath the footplate. 
The pump, as at first constructed, had the valve spindles com- 
pletely contained within the valve-casing, and the striking of these 
against the ends of the casing when working was productive of a 
succession of sharp sounding blows, which were quite an unneces- 
sary addition to the endless noises which offend the ear under the 
roof of a railway station. The spindles of the valve have now 
been made longer, and are brought through stufting boxes, beyond 
which is a plate resting upon a cushion, and by which the sharp- 
ness of the blows is silenced. 

A reducing valve is placed in the pipe leading from the reservoir 
to the brakes throughout the train, and a cock is also provided 
by which the air is admitted at once at full pressure to the upper 
end of the tender brake cylinder. In the tender brake there is 
nothing particular, it consists simply of a vertical cylinder, fitted 
with a piston packed by a cup leather, aad a piston-rod rough from 
the forge connects it to the brake levers. The brake lever is also 
Se with a slotted end, in which the nut of the ordinary 

1and brake engages, so that either the hand or air brake may be 
used as described. 

Fig. 1 is a section of a brake cylinder arranged on this system 
for a 10-ton carriage. The cylinder A and receivers B are in one 
casting, the capacity of the receiver being about five or six times 
that of the cylinder. The cylinder has a movable cover at one 
end only, and this has a stufting-box, through which the piston 
rod passes, this being coupled by the links R directly to the 
brake levers S on the shaft T. The connections for the couplings 
are also cast with tne cylinder. The couplings consist of simple T 
pieces, two arms of the T being hollow, and constituting the 
passage, whilst the other is solid. One of such pieces is attached 
to either end of a length of flexible hose, and being pressed by the 
levers G against the elastic faces X on the cylinders, the communi- 
cation throughout the apparatus is at once effected. Two coupling 
pipes are used between each pair of cylinders, and, in the event of 
one of these rupturing, the brake is rendered not inoperative, for 
in such a case all that is necessary is to turn the solid end of the T 
piece against the coupling face of the cylinder and press that in by 
the levers, so as to close the openings on that side, the communica- 
tion being —_ up by the unbroken pipe. In any case, either to 
replace a broken pipe by a new one or to reverse the couplings, is 
an operation of but a few seconds only. The pistons used in the 
cylinders consist of two cup leathers, one inverted and inside the 
other. To insure a perfectly tight fit these are expanded by light 
steel springs, and the space between them and the body of the 
piston is filled with shot, the weight of which ears evenly on all 
parts of the cup leathers and prevents any risk of air escaping 
through it. In practice these pistons have, it is stated, not needed 





attention, the moisture due to the compression of the air being 
found sutticient to keep them soft and in working condition, the 
cylinders being oiled about once a week only. 

The action of this brake is as follows :—When the air is let out 
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through the pipes from the reservoir, it enters the upper end of 
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each cylinder, escapes through the valve or clack vr, in each, and | pistons to des:end to the bottoms of the cylinders, in which 
by the pipe connected therewith into the receiver. Instantly tien | position the brikes are off. Tie air is kept constantly on, and to 
the pressure per square inch of area on both sides of the pistons is | apply the brak»s, it is only necessary to open any one of the valves 
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in equilibrio, but by virtue of the avea of the upper side of the j or cocks in the air pipes, which can be done either by the driver, 
piston being greater than that of the underside by a quantity | guards, or passengers, in cither of which cases the air escapes from 
represented by the area of a cross section of the piston rod, the | the upper sides of the pistons, and that on the underside not being 
pre-sure on the upper side preponderates by that amount, and this | able to escape—its pressure closing the valve by which it entered- 
together with the weight of the brake gear, immediately causes the | immediately expanding lifts the pistons and applies the brakes, 











=e 








428 


THE ENGINEER. 





June 18, 1875. 


——_——— 











As the normal condition of these brakes is to be “on,” for pur- 


poses of shunting, connecting, disconnecting, &c., each receiver is 
provided with a cock, by turning which the air escapes, and the 
weight of the apparatus causes the brakes to come off the wheels. 
In the event of a train breaking up, the air escapes from the upper 
parts of all the cylinders, and the brakes are instantly applied to 
each part of the train. ‘To enable the passengers to communicate 
by signal, the carriages are fitted with a valve box communicating 
with a large whistle, the escaping air sounds the whistle, but 
instead of a whistle, Messrs, Steel and McInnes are now using a 
pair of trumpets constructed after the manner of fog-horns, which 
not only are very cheap as compared to the large whistles, but, it 
is stated by Mr. Day, will make sufficient noise in all states of 
wind and weather to insure the signal being heard, 


ON THE PRODUCTION OF THE PRISMATIC 
STRUCTURE OF BASALT.* 
By Mr. Ropert MAuet, F.R.S. 

Tue author having briefly traced the history of geological opinion 
on this subject, from before the period at which the controversy at 
which the igneous or aqueous origin of basalt might be viewed as 
settled, and having stated the views of some of the more pro- 
minent British authors on this subject of recent date, points out 
that up to the present, no clear and detinite theoretic views have 
been enunciated to account for prismatic structure in basalt, and 
that it is impossible to gather, with any distinctness, from sys- 
tematic writers, whether prismatic structure be due to contrac- 
tion by cooling alone, or whether the structure is due to pre-exist- 
ing concretionary or crystalline arrangement of the integral par- 
ticles of the mass, or to this co-acting with enormous external pres- 
sures, the origin of which is left perfectly vague, or to some play 
of successive and joint actions of all these various forces. 

Prof. James Thomson, in a paper read some years ago, and 
since repeated at the late Belfast meeting of the British Associa- 
tion, has proposed views in some respects new, tracing prismatic 
structure to contraction by cooling only, and has expressed entire 
doubt as to the part supposed to be played by concretionary 
spheroids pressed together. Prof. Thomson's views, however, are 
still far from complete, and the mode assigned by him for the pro- 
duction of cup-shaped cross joints in the prisms fails to account 
for the phenomena. 

The aim of the author is to point out in this paper that all the 
salient phenomena of the prismatic and jointed structure of basalt, 
as observable in nature, can be accounted for upon the admitted 
laws of cooling, and contraction thereby, of melted rock possessing 
the known properties of basalt, the essential conditions being a very 
general homogeneity in the mass cooling, and that the cooling shall 
take place slowly, principally from one or more of its surfaces. 

Thus, taking the simple case of a tabular mass of molten basalt, 
whose top surface is level, the depth being great, and the two other 
dimensions indefinitely greater than that, and assuming the 
material at one temperature initially, and homogeneous and 
isotripic, and that cooling takes place from the top surface only, he, 
on these data, proceeds to consider the phenomena that will 
successively result by contraction in cooling. 

While the mass remains at its upper part still plastic by heat, 
contraction will be met by internal movements and subsidence of 
the top surface, and no cracking or splitting can take place until 
the material there has become rigid enough to break under tensile 
strain. He points out that this degree of rigidity, or ‘* splitting 
temperature,” is not reached until the top surface has fallen to 
between 900 deg. and 600 deg. Fah. 

At this temperature the cooling surface begins to separate by 
fracture, penetrating perpendicularly to it into smaller surfaces. 
These must be similar and equal in area, and such as that their 
edges in contact can make up a continuous supertices. To relieve 
the orthogonal strains in the cooling surface, and to meet the above 
conditions, only three geometric figures for the separating surfaces 
are possible, namely, the equilateral triangle, the square, and the 
egular hexagon. 

The author then inquires why the last of these is normally the 
force found in nature. He traces this to the law of least action 
which governs the play of all natural forces whose final result is 
produced by the least possible expenditure of force. He shows 
that, in a contracting surface splitting up into equal areas, the ex 
penditure of work will, for the equilateral triangle, the square, and 
the regular hexagon, be approximately as the numbers 1°000, 0°680, 
aml OD This economy of force decides the hexagon as the form 
found in nature. The diameter of the hexagon, which is the 
upper surface of the inceptive hexagonal prism, is shown to be 
fixed by the relation that subsists between the coefficient of con- 
traction and that of its extension at rupture by a tensile force at 
the splitting temperature. This decides the diameters of the 
separate prisms. The splitting by contraction proceeds into the 
mass always in a direction perpendicular to the cooling surface, 
and at any instant the splitting is limited in its progress by the 
isothermal couche, which is at the splitting temperature within 
the mass; for within that couche the mass is still plastic. In the 
case assumed the prisms formed are straight and vertical. When 
the splitting has proceeded to some distance within the mass, the 
further cooling of each prism takes place, not only from the top, 
but from the sides, and the more important conditions influencing 
the latter in nature are pointed out, 

Any one prism is coldest at its extremity, and its temperature 
increases along its length to the other end, where the splitting is 
still proceeding. The prism is hotter also, for any transverse 
section, as we approach its axis, than about the exterior; differen- 
tial strains in the longitudinal direction thus take place, by cooling 
and contraction, between the successive imaginary couches, taken 
from the exterior to the axis of the prism, which tend to cause the 
outer portions of the prisms to tear asunder at intervals in length 
dependent, like the diameter of the prisms themselves, upon the 
relation subsisting between the coefficient of contraction and of 
extensibility at rupture of the material. 

The prism contracts not only in its length, but in its diameter; 
transverse fracture at its surface, when it occurs, is therefore due 
to the resultant of two orthogonal forces, the one parallel to the 
axis of the prism, as already referred to, and the other in a plane 
transverse to the axis, These two forces are proportionate, the 
first to the length of the prism from a preceding joint, or from its 
extremity, the second approximately to the semidiameter of the 
hexagon; and the resultant of these two, at any point taken round 
the prism, is oblique to the axis, and tending towards it in diree- 
tion. As fracture in a homogeneous solid always takes place trans- 
verse to the line of strain, so the fracture producing a transverse 
joint takes place oblique to the sides of the prism; the obliquity 
becoming less as the fracture advances towards the axis of 
the prism, so that when complete it is cup-shaped, the convex 
surface of the fracture always pointing in the same direction as 
that in which the splitting of the prism itself is proceeding. 

This solution, which is believed to be the first ever presented 
which, resting upon admitted laws, completely accounts for the 
production of the very remarkable cupped-shaped joints, is verified 
antl illustrated by several diagrams, showing the mode of produc- 
tion of these joints and the modification of their curvature pro- 
duced by varied conditions in the cooling. 

It is further shown that the partial or complete detachment of 
certain fragments, frequently observed to be partially or wholly 
detached from the cusps of the concave side of these joints at and 
near the solid angles of the hexagon, is a consequence necessarily re- 
sulting from the mode of production of the joints themselves. 
The author then points out that in the case of very slendous prisms 
other (and mechanical) conditions besides those of differential 
cooling enter into the production of the cross joints, which are at 
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more considerable and irregular distances apart, and in planes of 
fracture often nearly transverse to the axis of the prism. 

He also discusses the modifications produced in the prisms them- 
selves, and in their cross joints, by heterogeneity in the mass of 
basalt itself—as, for example, by a more or less previously 
developed cleavage in the basalt in planes transverse to the axis of 
the prism, or by the presence of heterogeneous substances imbedded 
in the mass. To tiese latter, and to differences in conductivity, 
or in the cooling energy at different points of the cooling surface, 
are chiefly to be ascribed the divergences from the normal hexa- 
gonal form of the prisms, as occasionally observed, the author 
remarking that where such divergences occur they disappear, and 
the nor ial hexagonal form is returned to in such a manner as to 
require only the minimum expenditure of work. 

The conditions producing greater or less interspaces between the 
prisms, which may vary from point to point of the same mass, are 
pointed out, as also those which cause the spaces between succes- 
sive joints in adjacent prisms to coincide in successive planes, 
transverse to their axes, or the contrary. 

The author then proceeds to discuss the various positions in 
space, and relatively to each other, which the axes of the prisms 
must assume, dependent on the general law, as already stated, 
that the axes of the prisms, however produced, are always normal 
to successive isothermal couches or planes at the splitting tempera- 
ture, taken in succession within the mass, 

If the mass be tabular, as already assumed, and cooling take 
place only from the top surface, the prisms will be straight and 
vertical, extending from top to bottom nearly of the tabular mass 
and being separated from the bottom on which it rests by a more or 
less thick layer of irregular angular fragments, or of badly conducting 
material, tufa, scoriw, &c., the convex surface of the joints all 
pointing downwards. If the mass cool, both from the bottom and 
the top, the prisms, vertical and straight, will split upwards and 
downwards, and meet in an irregular intermediate stratum of 
angular fragments, the convex surfaces of the joints of the lower 
prisms pointing upwards, and the respective lengths of the upper 
and lower ranges depending on their relative rates of cooling. If 
the tabular mass cool also from one or more of its sides, as by an 
abutting wall of rock, prisms will be produced with their axes 
perpendicular to that wall, and will be separated from the vertical 
ranges of prisms by an inclined stratum of angular fragments. Also 
if the basalt fill a crevasse producing a dyke, the prisms formed by 
cooling will be generally transverse to the plane of its walls, and 
meet somewhere towards the centre in a stratum of more or less 
irregular fragments, due in all cases to the irregular contractions at 
the extremities of the prisms breaking up their mass there into 
wholly irregular forms. If the upper and cooling surface have a 
curved convex contour, the prisms shall be taper and convergent 
from the surface of the mass; and on the contrary, if the cooling 
surface have a concave contour, or rest upon a concave bottom, the 
prisms shall be divergent from the interior of the mass, the natural 
law of economy of work, limiting the length or amount of taper in 
either case, limiting the length of the prisms, and a new range of 
larger diameter partially or wholly then commencing. The con- 
vergence or divergence are simple consequences of the general law, 
that the splitting takes place always normal to the isothermal 
couches which are at the splitting temperature. 

The author then proceeds to develope and illustrate by diagrams 
some of the varied and curious combinations which are observable 
in nature, and due to the more or less combined play of these 
conditions. He then proceeds to develope, as a consequence of the 
general law, the production of curved prisms, or those with 
apparently bent axes, which are observed in almost all basaltic 
countries. If the cooling mass of basalt be in one of its vertical 
sections of such a form that successive isothermal couches, taken in 
descending order, are not parallel to the original cooling surface, as 
they are in all cases of straight and parallel prisms, but divergent 
gradually from the cooling surface and from each other, then the 
lines of splitting of the prisms, always normal to these couches, 
must be curvedin one direction. This will be true whether the 
isothermal couches be plane surfaces divergent from a thinner to a 
thicker part of the mass, or whether they be curved surfaces arising 
from the mass reposing on a curved bottom, and diverging in like 
manner, This explanation of the production of curved prisms, 
without the necessary intervention of external mechanical forces, 
having bent into curves prisms originally formed straight, is, the 
author believes, here for the first time presented. He shows that 
great difficulties exist to the supposition that curved prisms are 
ever the result of the bending of prisms originally straight by 
extraneous mechanical effort. The author having thus shown that 
all the salient phenomena presented in nature by the forms, joint- 
ings, positions of the prisms, \c., of columnar basalt are accounted 
for as consequences of contraction in cooling, submits that this 
solution given by him must be the trueone. He, however, proceeds 
to examine at some length the different views of those who have 
imagined that prismatic and jointed basalt has resulted from the 
squeezing together by some wholly imaginary external force of 
spheroidal masses, more or less resembling those known as “onion 
stones,” or concretionary spheroids, such as those imagined by Mr. 
Gregory Watt. The author submits all points of the subject to 
a searching examination, and points out that, upon the only 
probable suppositions that can be made as to the pre-arrangement 
of such spheroids, no extraneous force of compression could produce 
prisms at all, but must squeeze the spheroids instead into rhombic 
dodecahedrons, 
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1940. Improvements in Kyittinc Macuryes, Frederick Macklin Willson, 
Liverpool.— A communication from Parsons and Grist, Watertown, New 

** York, U.S. 

1942. Improvements in apparatus for CrrcuLaTinc WATER in BoILers, 
John Jordan, Liverpool. 

1944. Improvements in machinery or apparatus for CurTinG Stoxe or 

@other mineral substances, John Jordan, Liverpool. 

1946, Improvements in the TrREatMENT of ALUNITE, or of natural pro- 
ducts containing the same, so as to obtain aluminous compounds 
therefrom, John Henry Johnson, Lincoln’s-inn-fields, London. — A 
communication from La Soci¢té Financitre de Paris, Paris. Bs 

1918. Improvements in apparatus for the manufacture of Gas, Walter 
Lewis Copp and Charles White, Watchet, Somersetshire. 

1950. Improvements in Wrencues or SPANNERS, David Wood, Lavenham, 
Suffolk. 

1951. An improved Serine Burton Luxx or Fastexer, Charles Besancon, 
Boulevard de Strasbourg, Paris.—27th May, 187 
52. New or improved slow or regulating feed apparatus for FeepinG or 

na definite proportions of different Grains or Sreps, or different 
qualities of the same grain or seed, William Augustus Riches, Norwich, 
Norfolk. 

1953. Improvements in SuppLyine or Recu.atina the Suppry of Water 
by means of a self-acting apparatus for Urtnats and other purposes, 
Frederick Charles Jones, Blackfriars-road, Surrey. 

1954 Improvements in the Treatment of the Excreta of Towns, Joseph 

James Coleman, Glasgow, Lanarkshire, N.B. 

955. Improvements in apparatus used in the PuriricatTion of Gas, 

eorge Thomas Livesey, Old Kent-road, Surrey. 

1957. Improvements in Dare and other Stames having MovaBLe Tyre, 
in the mode of securing or fastening the face to the body of the stamp 
when closed, and to the handle thereof, John Edward Massey, Chadwell- 
street, Clerkenwell, London. 

1958. Improvements in HayMakine Macuines, William Salter, Culmstock, 
Devonshire. 

1959. Improvements in machines or apparatus for Rotiinc Tea Lear, 
William Haworth, Lothbury, London. 

1960. Improvements in means for ADVERTISING, Henry Jacob Herbert, 
Charterhouse-buildings, Goswell-road, London. 

1961. Improvements in the TreaTMENT of Ferric and ALuminous and 
Ferric Matters for the purposes of obtaining useful substances there- 
from, Peter Spence and Francis Mudie Spence, Newton-heath, Man- 
chester. 

1962. A new or improved mode of and apparatus or balance for AscEer- 
TAINING the Loss of Woot in Wricut by the process of Wasnina, Peter 
Jensen, Chancery-lane, London. — A communication from Friedrich 
Bockhacker, Htickeswagen, Rhenish Prussia. 

9 Improvements in machinery for Doustine Yarn, John Brown 
Moscrop, Red Lumb Mills, near Rochdale. 

1964. Improvements in apparatus for Supportinc the Snetves of Book 
Cases and other shelves, Matthew Ker, Mansfield-road, St. Pancras, 
London. 

1965. Improvements in Gas Stoves, John J. West, Chicago, Illinois, U.S. 

28th May, 1875. 

1966. Improvements in Looms for Weavinc, William Shorrock, Preston. 

1968. Improvements in Steam Esarnes, Alfred Hilton Legge and John 
Stevenson Richardson, Darlington. 

1969. Improvements in means for Protectinc the Orrnrnes or Door- 
Ways COMMUNICATING With Hotsts, Thomas Pickering, Eccles, Lanca- 
shire. 

1970. Improvements in apparatus for WARMING and VENTILATING rooms 

and buildings, George Livermore Shorland, Manchester. 

1/71. Improvements in the method of Makrinc Matt From Raw GRAIN, 
and in the machinery and arrangement of machinery for that purpose, 

Edward Kunkler, Lenzburg, Switzerland. 

Improvements in <cTING, Receivinc, and Treatinc the 

EGETABLE ¢ . 'sE and Sewace of large towns, and in 

treating the same for the manufacturing of manure, and the production 
of a fine carbonaceous powder, to be used as an agent for filtering 
sewage water, house drains, and other obnoxious fluids, as well as 
absorbing and deodorising exhalations from water-closets, urinals, and 
other places, and in the means employed therein, as also the application 
of the aforesaid powder to the preservation of food, Daniel Wilks, 
Bloxwich, Staffordshire. 

1973. Improvements in machinery or apparatus for Courtine and Screw- 
THREADING Pipes and other articles, and tapping nuts and pipe fittings, 
Sanford Elton Gee, Wilson-street, Finsbury, London.—A communication 
from Francis Wayland Allin, New York, U.S. 

1974. Improvements in Dyernc Woven Faprics, Henry Schroeder, Leeds. 

1975. Improvements in AMALGAMATING MACHIN John Henry Wiggins 
and Samuel Leonard Tilley Carvel, Clayton-squé Liverpool.—A com- 
munication from Samuel Francis Clouser, New York, U.S. 

1976. Improvements in the manufacture of ALKALIES and HypROCHLORIC 
Actp, George William Hart, Grosvenor-road, South Norwood, Surrey.— 
Partly a communication from J. Bennett, Michigan, U.S.—29th May, 
1875. 

78. Improvements in Movunprna or Castine Corrs or Core PIrcEs, 

and in the moulds employed for this purpose, John Garrett Tongue, 
Southampton-buildings, Chancery-lane, Condon.—A communication 
from Veuve Edouard Zegut, Paris 

1979. New or improved self-resisting PLANK Levers for Pianos, Thomas 
Benjamin Howell, Acacia-road, St. John’s-wood, London. 

1980. Improvements in the methods of Preventinc Loss of Lire and 
Damace to Property from the breaking of ropes, chains, connections, 
or machinery in hoists and shafts, Henry Percy Holt, Leeds. 

1981. Improvements in Pix or Pirn Wixptnc Macuines, Joy Robinson 
and Albert Settle, Bolton. 

1982. Improvements in fittings for Carryinc CaTtve or other animals in 
vessels or carriages at sea or on land, Francis Heron Relph, Merton, 
Surrey. 

1983. Improvements in the mode of and apparatus for IMPELLING, PRo- 
PELLING, or Movinc CARRIAGES, Boats, and other bodies, Michael Henry, 
Fleet-street, London.—A communication from Narcisse Huret, Boulevart 
St. Martin, Paris, 

1984. Improvements in the construction of WureL or RoLLerR SKATEs, 
William Thackthwaite, Worthing, Sussex. 

1985. Improvements in the construction of Furnace Bars, Frederick 
Charles Richardson, Henlow, Bedfordshir« 

1986. Improvements in FasTeNING Tires on WHEELS, Dugald Drummond, 
Cowlairs-house, Lanarkshire, N.B. 

1987. An improved portable Fotp1nc Craik or Seat, particularly adapted 
for railway travelling, John Jones, Westgate, Peterborough, North- 
amptonshire. 

1988. Improvements in the preparation of Mirror PLATEs or LOOKING 
GLAS John Henry Johnson, Lincoln’s-inn-fields, London.—A com- 
munication from Jean Joseph Etienne Lenoir, Paris. 

19%. Improvements in the manufacture of Stee. Pens, parts of which 
said improvements are also applicable in the production of other useful 
articles, William Nelson, Birmingham. 

1901. Improvements in Noble’s and kindred Comping Macuines, Henry 
Walton Whitehead, Holbeck, Leeds. 

1992. Improvements in apparatus for Propuctnc Equitiprium in Suips’ 
CaBins, applicable also to furniture and other articles used on board, 
William Lanphier Anderson, Court-lodge, Caterham, Surrey.—3lst May, 
1875. 

194. Improvements in means or apparatus for Conpuctinc and Con- 
TROLLING the Fiow or PassaGe of Water, Gas, or other fluids or 
vapours, William Brookes, Chancery-lane, London.—A communication 
from Louis Alexandre Farjon, Brussels, Belgium 

1995, Aa improved Brercn-LoapING Fire-arM, Martin Joseph Grandjean, 
Cherotte, Litge, Belgium. 

1996. Improvements in STEAM Enaines, Edmund Edwards, Southampton- 
buildings, Chancery-lane, London. 

1998, An improved apparatus and mode of SIGNALLING to prevent colli- 
sions at sea by steamers, Robert Ediss Harris, East Hackney, 
Middlesex. 

1999. Improvements in the manufacture of CiotH, Arthur Charles 
Henderson, Southampton-buildings, London.—A communication from 
Barthelemy Picard and Sosthénée Cheynet, Paris. 

2000. Improvements in Hyprocarpon GAs Apparatus, Carl Ferdinand 
Schiissler, Hamburgh, Germany. 

2002. An improved Steam Generator With beiler or vaporisator rivets, 
Amédeé Collet, Landerneau, France. 

2003. Improvements in the manufacture of CHLorinr, Henry Deacon, 
Widnes, Lancashire. 

2004. Improvements in the manufacture of Cicars, and in apparatus to 
be employed in the said manufacture, Diedrich Leonardt, Birmingbam. 

2005. Improvements in the manufacture of certain kinds of Screws, and 
in tools and machinery to be used in the said manufacture, John 
Frearson, Birmingham. 

2007. Improvements in, and in apparatus for, the Separation of the 
OrLy and Fartnaceous ConsTItvE of Maize, and in the application 
of the same for the manufacture of various useful products, Alexander 
Melville Clark, Chancery-lane London.—A communication from Louis 
Chiozza, Paris.—1lst June, 1875. 

2010. Improvements in machinery for Rottinc Lear Tea, James Lyle, 
Armagh, Ireland. ~- A communication from William Stewart Lyle, 
Dibroeghur, Assam, India. 

2011. Improvements in the production of Printixa Surraces, Thomas 
James West, Lorrimore-square, London. 

2012. An improved composition for Lusricatina Macurnery, softening 
and waterproofing leather, and other uses, in place of oil and grease, 
John Wilkins, Oak-strect, Wolverhampton. 
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2013. Saguermeentie in ‘quate dn ‘Damaano Hotes in Ben Sus- 
STANCES, and which is also applicable to other purposes, and in sup- 
ports for such apparatus, Edmund Edwards, Southampton-buildings, 
Chancery-lane, London. : : 

2014. Improvements in Tempres used in Weavinc, Edwin Martin and 

* Wright Firth, Lindley, near Muddersfield. 

2015. Improvements in imildings and constructions forming parts of, or 
connected to the same, with reference to the VentTiLaTion, Heatine, 
Smoke-curt, LIGHTING, ORNAMESTING, WATERPROOFING und Fire: 
proorixa ; and in the ms aterials, modes, methods, processes, apparatus, 
and machinery for carrying the same into effect ; partly applicable to 
movable or locomotive structures, Thaddeus Hy: att, Gloucester-gurdens, 
Hyde Park, London. 

2097. vements in the construction of Fitters, 
Crease, Eastney, Southampton. 

2018, _Improveme nits in the Treatment or Uticisation of the Waste 
arising from the Srixnina of Fiax and Tow, Juhu Clayton Mewburn, 
Fleet-street, London —A communication from Jules Lang rand Ernest 
Desjardins, Lille, France. 

2019. Improveme nts in the construction of Sorrrarres and Srups, 
applicable also to snap fastenings for boots, gloves, and other dress 
purposes, Thomas Greaves, Birmingham : 

2020. Improvements in the mode of and apparatus for Numnrrine 
Covrons, BANK-NoTES, Curques, Receirts, and other like documents 
or articles, which improvements are also applicable for performing 
similar operations, John Thomson Duncan, Glasgow, Lanarkshire, N.B. 

-A communication from Thomas Richards, Sydney, New South Wales. 

2021. Improvements in tools, tool holders, and machinery for CUTTING or 
DRESSING STONE, SLATE, M ARBLE, Coa, and _—, similar substances, 
William Bennet "Adamson, Glasgow, Lanarkshire , N.B. 

2022. go ce in Tixsnep Piates, and in the manufacture of the 
same, John Henry Johnson, Lincoln’s-inn-fields, London.—.\ communi- 
cation from George Edwin Taylor, Philadelphia, U.S. 

2023. Improvements in RoLLer SK. ates, John Harrington, Ryde, 
Wight. 

2025. Improvements in feeding apparatus for Carpinc Macnines and 
other machinery for treating fibrous materials, Frederick Foster 
Burlock, Coventry, Warwickshire.—A communication from George 8. 
Harwood, Massachusetts, U.S 

2026. Improvements in STEAM Pumrs, John Wyman Blake, George- 
street, Manchester.—A communication from Charles Henry Hall, New 
York, US. 

2027. Improvements in apparatus for Drawine orr Liquips from Casks 
and other vessels, Alexander James Eli, George-street, Euston-road, 

London. 

2028. Improvements applicable to Rartway Ports and Switcn Bars, and 
in the means of keeping the same free from obstructions, John Brierley, 
Frederick Wade Brierley, and Walter Wright Brierley, Kilburn, and 
Francis Samuel Reynolc Is, Edyeware-road, London. 

2030. Improvements in Taps or VALVes for "controlling the flow of liquids 
or fluids, William Dykes and James Scott, Glasgow, Lanarkshire, N.B. 
2031. A new or improved construction of Piston Rops, and modes of and 

apparatus for manufacturing the same, Wilhelm Anton Gottlicb 

Schineyder, Camden-town, London. 

2. Improvements in Mortice Locks, Thomas Elsley, 

trect, London. 

2033, Improvements in machinery or apparatus for Steaminc Woven 
Faprics, Horatio Stead, Halifax, ro Bennett Appleyard, Wakefield, 
Yorkshire. 

2034. Improved means of and apparatus for SiGNaLLinc on Rattways 
with the aid of Evecrniciry, Charles Alexander Calvert, Petersham, 
Surrey. 
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Inventions Protected for Six Months on the Deposit cf 
Complete Specifications. 


2015. An improved engine for Utitisinc the expansive force of Varours 
or Gases, cither by gradual pressure or explosion, De Victor Bruce and 
Thomas Murphy Antisell, San Francisco, California, U.S.—2ad/ June, 
1875. 

2024. Improved means for Preventine the FLoopine of Warruouses and 
other Buizpixas in case of Firr or otherwise, Alexander Melville 
Clark, Chancery _, | ore y —A communication from John Henry 
Morrell, New York, U 2ad June, 1875. 

2042. Improvements in ‘the production of protosulphuret of iron and 
sulvhuretted hydrogen gas for the Extraction of Correr from Motner 
Liquours, and for other purposes, George Tomlinson Bousfield, Sutton, 
Surrey. — A communication from tlie Société Anonyme du Cuivre 
Francais, Paris. —3rd June, 1875. 

2043. Improvements in ELecrro-MaGnetic Enoines, Alexander Melville 
Clark, Chancery ate, B areery A communication from Charles A. 
Hussey, New York, 3rd June, W875. 

2)45. Improvements in _e SMELTING of Meratiic Ores, and in the 
manufacture of iron, and in furnaces therefor, William Robert Lake, 
Southampton-buildings, London. — A communication from William 
Rogers, Leechburgh, Pennsyly: mia, U.S.—3rd June, 1875. 

2072. Improvements in the manufacture of Horsr Snors, and in the 
machinery or apparatus employed therefor, Alphonse Pilté, Rue des 
Petits Hotel, Paris. —5th June, 1S75. 

2030. Improved composition for Pavine, Roorins, and other like pur- 
poses, William Robert Lake, Southampton- buildings London. —A com- 
munication from James Rolston McC lintock, New Orleans, Louisiana, 
U.S.—5th June, 1875. 

2084. Improvements in Kins or Ovens, George Tomlinson Bonsfield, 
Sutton, Surrey. A communication from the Société Anonyme du 
Cuivre, Fran , Paris. —5th June, 1875. 

2039. An improved manufacture, consisting in the production of LEaTner 
Putr, and the utilisation of the same for the making of articles 
usually formed by moulding or compression, William Robert Lake, 
Southampton-buildings, London.—A communication from Benjamin 
James, Worcester, Massachusetts, U.S.—7th June, 1875. 











Patents on which the Stamp Duty of £50 has been Paid. 


1728. Finisuina Prixtep Surets of Parer, James Morris, Liverpool.—7th 
June, 1872. 

1729. Nocturnal TELEGRAPHIC ao, William Edward Newton, 
Chancery-lane, London.—7th June, 18 

: Power, Richard Searle, “Manor- gardens, Hackney.—12th 






2s, Ernst Kérting, Hanover.—14th June, 1872. 
Alfred Hookham, Southwark-bridge- road, Surrey.— 





1938. Money 
27th June, 1 
ae SiGN 





8 
Lamp, Walter Olive Palmer, Clapham-road, Surrey.—11th 








Martin Rae, Uphall, N.B.—10th June, 1872. 

PERFORATING Parer for Traxsmirrixe Tr 
“Henry Edward Newton, Chancery lane, London.—1l0th June, 1872. 

1805. Roap STEAMERS, &c., Edward Sacré, Parliament-strect, London.— 
15th June, 

1934. Dryr owe Leap, &c., Alexander Melville Clark, Chancery-lane, 
London. —26th June, 1872. 

2041. Printine Mac ~ 
London. — 26th June, 
1756. Bow Saws, Willa um Cotter, Gloucester-street, Bloomsbury, 

—l1th June, 1872. 
7151. — r HING, &e., 
June, 
1769. Pronvcrios of Fipres, 
June, 
1770. 4... and Sree, John Birch, Newton-heath, Lancashire.—12th June, 
1872. 












, Alexander Melville Clark, Chancery-lane, 





2. 





London. 






Woven Fasrics, James Farmer, Salford.—11th 


&c., Jouanem Dupont, Liverpool.- 12¢h 








1774. “Honpine Bee &e., Sasites, 
Lanarkshire, N.B.—1! 2th June. 1872 
788. Piers, &e-, John Milroy, E eimai, Midlothian, N.B.—13th June, 


Dougald Ballardie, Glasgow, 





STRETCHING Lace, &c., Leonare Lindley, Nottingham.--17th June, 
lt 

1848. Sprinc Mattresses, &c., Thomas Morris, ne aten, Matthew 
Kelly, and Charles F letche 2, ” Manchester.—19th June, 

1784. Door Fastener, Joseph Heald, jun., Chorley, 


June, 1872 


Patents on which the Stamp Duty of £100 has been Paid. 
1838. Biast Furnaces, William Ferrie, Lanark, N.B.— 10th June, 1868. 
1882. PaARQueT FLOORING, George Howard, Berners-street, Oxford- street, 
London. —9th June, 1868, 
1898. EMBROIDERY ApPaRATUs, William Fash Proctor, Glasgow, N.B — 
10th June, 1868. 
1933, Turina and Borina Woon, &c., 
June, 1868, 





— ashire.—13th 


James Toft, Manchester.—13th 





Notices of Intention to Proceed with Patents. 

4 44. Bate Banps or Ties, William Robert Lake, Southampten-buildings, 
London. —- communication from Richard Te rrell.—17th December, 1874. 
378, Dourte and Sixa_e Srexncn Trars, John Brawley Buckley and 

tdmund Stoc k, Oldham. i ‘ 

. Lame for P ARAFFINE, &e., Arthur William Murray, Dublin. 

83, OrGANs, &c., Frederic William Rider and Henry Llutehence, 
—2ad Februar ‘v, 1875. 

390. Preservation of Lire at Sra, Callistus Augustus, Count de G. 
Liancourt, Richmond-road, Dalston, London. 











Leeds 
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392. Lamp BURNERS, meer Siectom, Islington, and in Turner, 
Victoria Park, London 

394. SappLe Girtus, William Henry Beck, Cannon-street, 
communication from Alois Steinbach and Co 

410. Umprettas and Parasois, Joseph Mitchell and Walter Mitchell, 
Sheffield. —srd February, 1875. 

419. Cytinpers for Founpations, Allan Munn, John Rennie, 
Sutherland, Glasgow. 

424. Sewina MAacuiNes, Thomas Reeves, Wandsworth-road, 
February, 1875. 

435. Avromatic Roiirrs in Carpina gy Thomas Rawsthorne and 
William Monk, Preston.—5th February, 18 

448. Trarrinc Water-cLosets, &c , Kod rt Philip Pope, 
Gray's-inn, London. 

464. Currina Parer, William Caspar Kritch, Leeds.—tth February, 1875 

471. Harvesting Macnines, William Robert Lake, Southampton-build- 
ings, London.—A communication from David Munson Osborne. 

474. Macutnery for CLeaninG Botries, Thomas William Wilson, Wood- 
bridge.--8th Febrvary, 1875. 

180. Compinc Woor, &c., Christopher 
Bradford. 

482. Rexprrinc Tivprr Imerrviovs to 
Harewood. 

Crorcnet Hooks and ‘aoe gs, &c., 

1am. —Oth February, S87: 

491. Firernoor FLoorixe Robert Swarbrick, Manchester. 

500. EXTRACTING Copper, &c., from So.tutions, George James Snelus, 
Workington.—10th Febrevary, 1875. 

515, Water Casks for Boats, Forbes Bowerbank Dignum, 
London. 

518. Drvyina, &e 


London.—A 





and John 


Surrey. —4th 


King’'s-road, 





Bradley and John Campbell, 


Decay, &c., 


Thomas Jones, 





Cornelius Devenport, Birming- 





Austin-friars, 

, Sopa Asn, &c., Robert Milburn, Pomeroy-strect, New- 
cross-road, Surre ‘Jac kson, Park-square, Leeds. 

525. Mrasurinc Heicurs, &c., Thomas Newnham Laslett, Me aryon-road, 

Charlton,—12th Febreara, 1s75 . 

3. COMMUNICATION between PasseNcers and Gvarps of RatLway 

Trains, William Perkins, Herne-hill-road, Brixton. 

535. Sream Borcers, Carl Pieper, Dresden. —A communication from Emil 
Kaselowsky.—l3th Febrvary, 1875. 

555. Sprinc Fasteninas for Weartno APPAREL, &c., Edme Maria Thomas 
Garnier, Great Marlborough-street, London. —Lth Febrvas #, 1875. 

556. Loapine Coa, &c., George Parker, Denaby. 

3. AMMONIA, Alexander Melville ¢ ‘lark, Chancery-lane, 
communication from Farnham Maxwell-Lyte 

564. Exaive and Borer, &c., John Richardson, Lincoln, and Charles 
Juli Ball, New Bridge-street, Blackfriars, London.—lith Februery, 
1875. 

593. Inox Wueexs, William Arnold, Barnslev. 

600. OrpNance, Alfred Vincent Newton, Chancery-lane, London. — A 
communication from George Henry Felt —18th rvuary, 1875. 

633. Tootn Brusues, &c., William Donald N apier, George- stree t, Hanover- 

square, London..-20th February, 1875. 

663. PoRTABLE, &c., ENGINES, David Greig and Max Eyth, Leeds.—23rd 
February, 1875. 

684. CABLE to be 
Taylor, Pope's-head-alley, Cornhill, 
road, London. —24th Februar 4, 1875. 

711. DistripuTine ArtiviciaL’ MANURI 8, 
mg = s County, Ireland, 

LATING V APOUR in Lamps, &c., Sanders Trotman, 
















London. —A 











> 











Usep in Durtex Teriecrarny, &c., Herbert Arnaud 
and Alexander Muirhead, Camden- 





David Jacob, Maryborough, 


Stowmarket 





728. BANKER's Cire Battersea. 
27th, February, 1 

777. Spinpve for Fixep Macuines, Henri Adrien Bonne ville, Piccadilly, 
London.—A communication from Celestin Martin, —3rd March, 1875. 

$27. Paren, &c., John Scoffern, Canal Bank Works, Ww ‘illesde n Junction, 
and George Tidcombe, jun., Watford.—5th Maveh, 1875 

8s0. Faciirratine the Use of the Sxiper when Practisine, &c., William 
Walter Morton, Charlotte-street, Caledonian-read, Islington. — 10th 
March, 1875. 

064. Ain Poses, William Morgan-Brown, Southampton-buildings, 
London.—A communication from G. A. Hagemann. 

965. ConceNTRATION of Fiutps, &¢., William Morgan-Brown, 
ampton-buildings, London. — A communication from Gustav 

H mann.—lteh Merch, 1875. 


, &c., Alfred Cooper, Kingsley-street, 





South- 


Adolf 





1012. Screw Prorecier, Alexander Melville Clark, Chancery-lane, 
London. -- A communication from Elbert B. Porter. — 22a! Merch 
1875. 


1054. Inox, &c., 
Louis Rudolph Bodmer, 
1875. 

1004. Dyrine Sirk, &c., Je: * ee ste 
Denis, France.—25th March, 

1266. PHorograrnic Stumo a 

orwood,.—Tth April, 1875, 

7”. WALKING Sticks, William Luce Hosking, 

Lith April, 1875. 

1421. Nurs for Tarrine, &c., Peter Jensen, Chancery- -lane. 
cation from Carl Wegener.—1th April, 1875 

142. Ror ARY Exaine, Pierre Samain, Rue d 

pril, 187! 

. Sew ING Mt ACHINE Nrepvies, William Heath, 
1875. 

1601. Woop-movtpinc Macnines, Johann Franz Winkler and 
August Zeidler, Berlin. —30th April, 1875 

1607. Puxcninc Macuinery, &c soa w Betts Brown, Rosebank Iron- 
works, Edinburgh. -—1 at Ma, /, 

1684. TAKING-OFF APPARATUS for P — Macuines, Edmund William 
Roxby and Thomas Walker, Quebec Works, Leeds. —tith May, 1875 . 

1782. CLEANING Pipes for SMoKkING, Horatio Nelson Hornby, Strand. 

178%. DistTituisc APraRATUs, Willis am Henry Gilbert, Hanworth. —1sth 
May, 1875. 

1857. Measurtne Liquips, &c., Alfred Tylor, Newgate-street.—20t/ May, 


John James Bodmer, The Grove, Hammersmith, and 
Lansdowne-road, Notting-hill.—: Murch, 


Charles Henri Petitdidier, St. 


Henry Vander Weyde, 





Upper 





Ventnor, Isle of Wight.— 





A communi- 





> la PFidélité, Paris. —27th 





Redditch.—29th April, 


Albert 









875. 
1877. River WALLs and EmBaskments, Colin Mather, Salford, and Edwin 
Heywood, Manchester. 
1879. Sarety Vatves, William Lockwood, Sheffield.—22/ May, 1875. 
1893. Cottixna Woop, Thoms Newcomb and Thomas Henry Newcomb, 
Coburg-road, Old Kent-road.—24th May, 1875 
1902. BREECH-LOADING SMALL-aRMs, William 
mingham, 
1911. Scourtnc Wueat, &c., James Higginbottom and Edward Hutchin- 
son, Liverpool.—25th May, 1875. 


‘ Middleditch Scott, Bir- 








1926. Furnaces, Robert Dunn Wylam-on-Tyne.—26th May, 1875 

1048. Gas, Walter Lewis Copp and Charles White, Watchet.—27th Mey, 
1875. 

2003. Cuiorine, Henry Deacon, Appleton-house, Widnes. — Let June, 
1875 





i. 

2015. VENTILATING BuILpinGs, &c., 
Hyde Park, London. 

2016. Urinisinc Expansive Force of Varours, De 
Thomas Murphy Antlsell, San Francisco. 

2022. Tinnep Piates, John Henry Johnson, Lincoln’s-inn-fieclds, London 

communication from George Edwin Taylor 

2023. RoL.er Skates, John Harrington, Ryde. 

2024. Froopise Warenouses in Case of Fire, Alexander Melville Clark, 
Chancery-lane, London.—A communication from John Henry Morrell. 
—2ind June, 875 i 

2043. ELectro-MaGNetic Enaines, Alexander Melville Clark, Chancery- 
lane, London. —A communic: ation from Charles A. Hussey 

2045. Iron, &c., William Robert Lake, Southampton-buildings, London. 
—A communication from William Rog gers. 

2049. ELECTRO-MAGNETK Motors, Lyle Nelson and Isaac Edward Anderson, 
ag York, U.8.—A communication from Henry M. Paine and Edwin 

. Paine.— rd June, 1875. 

ont. Hlorsk SHOES, Alphonse Pilté, Rue des Petits Hotels, Paris. 

2080. Pavine, &c., William Robert Lake, Southampton-buildings, London 
—A communication from James Rolston McClintock. —5th Jui ne, W875. 
2080. Leatner Pur, William Robert Lake, Southampton-buildings, 

London.—A communication from Be rom Benji unin James,—7th June, 1875. 
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ABSTRAOTS OF SPECIFICATIONS. 
4003, Meratuic Fences, B. G. Devoe and W. L. 
Dated 20th November, 187A. 

This invention relates to certain improvements in ornamental and 
other metallic fences, and has for its object to dispense with brick or 
similar foundations and walls, as well as copings, thereby reducing the 
cost of such fence very materially. And in constructing the different 
parts composing the fence in such a manner as to be readily and easily 
put together, dispensing in a great measure with bolts or similar fasten- 
ings, and produce a fence at once light and substantial, and at the same 
time capable of almost any degree of ornunentation. Another, and not 
the least feature of this invention, is the peculiar construction and 
arrangement of the ornamental pirts, and the devices, by means of which 
such parts and the cross rails and pickets are fastened together, enabling 
such fence to be adjusted to any grade or any surface of ground, an object 
long sought for, but heretofore not attained. And the invention consists, 
First, in a peculiar construction of the base and post so combined and 
arranged as to give stability to the fence without the use of brick or other 
| foundations and walls and copings. Secondly, in a novel device for 
| fastening or joining two sections of cross rails, either in a length of sue- 
ceeding panels or when turning corners. Thirdly, in a novel arrangement 
and construction of the ornamental portions of the fence, and the pickets 
or uprights combined therewith, in such a manner that such pickets and 
| ornament il portions may be adjusted on the cross rails to any surface. 
| Fourthly, in «a novel means for fastening the ornamental portions and 
their respective pickets to the cross rails. And Lastly, the invention 
relates to slight modifications in the construction of such fences 
4096. Movips ror Castine or Metats, 8. Farasirarth and S. Sansom 

Manaziell.—Dated 30th Novewher, W374 

According to the invention the moulding table is formed with a true 
surface, and is fitted to receive the moulding boxes and the mould plate 
The moul ling boxes used are fitted with pins on one half and holes in the 
other, and are all in duplicate. The patterns are secured tu a pattern 
plate, and are capable of sliding through the mould pl ite the forms of 
the one being exactly the counts rpart of the other, so that the sand is 
prevented from being pulled down in the withdrawal of the pattern 
rhe pattern plate is crpable of being slided up and down in the framing, 
wd is operated for this purpose by a pinion acting on a rack to the 
table, such pinion being actuated by ordinary gear and hand-wheel or 
other means 


Walker, Kenton, Ohio.— 
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4097. ae Lip Brpsteaps, W. Jack, Culford-road, De Beeucoir Towa.— 
Dated 30th November, UST4 
The Sue ct of the invention is to afford increased facilities for raising 


and lowering the patient, for using a commode and an invalid table, and 
for turning the patient on either side. The head part can be raised and 
the foot part lowered simultancously by turning a screw, which with a 
nut acts on alever and bar connected with the said parts respectively. 
An aperture in the centre part of the bed is filled up by a cushion, which 
can be withdrawn, and a commode brought under the aperture by work- 
ing a lever. The invalid table is made to fold back at the head of the bed, 
and can be brought forward and placed at the required distance in front 
of the patient. And there is a movable frame or cradle fixed to the centre 
part of the bedstead, which can be swung on a centre, so as to raise the 
patient on to his side if required 


4098. Cui_pren’s Carriace, F. L 
Brusacla.—Dated 30th November, WT4 
The nevelty of this perambulator consists in setting the body of the 
vehicle upon an arrangement of axle springs and rings forming turn-plate 
or fore-carriage, so that the said body may be turned at pleasure, and the 
child be thus guurded from sun, wind, or rain, in whatever direction the 
perambulator may be drawn or propelled. 
4100. Stream Boirrrs, £ 
Srom CR. Bevareen, Roit 
A series of boiler cylinder “l te sother sick = si 
place being under first cylinder. The thues follon v the p haem a of the 
lower purts of cylinders chind cylinders there are upright water tubes 
connected to cress junction pipes and to longitudinal junction pipes 
Applicable to portable engine boilers. 
4102. Wixpwiuts, C Vincent, Bel fast. —Deted 30th Ne er, 1874 
This invention consists in the use of a grooved whec L or ¢ up with a bolt 
or wedge, or belts or wedges fitted inte the groove and pussing through 
the stationary plate, dise, or ring, whereby to jamb or lock the whee lor 
cap when adjusted, 
4106. Tipe Inpicator, @. A, Adams, Peel, —Dated 30th Noveuwher, ST4 
This invention consists of an improved apparatus embodying the com- 
bination of a float actuated by the tide and working a screw which 
communicates motion to an index wheel and dial hand constructed to 


Vondeaweghe, 


cery-lanc.—A commenication 


Novewshery 18s 





le, the fire- 









show the rise and fall of the tide in the harbour or dock. The indicator 
consists of a vertical screw about equal in length to the depth of water 
required by the indicator to show, placed in a pipe or case, and worked 


by «a float, and having attached te it a beve: wheel comm inicating 
motion to a horizontal spindle connected to an upright shaft working a 





large index wheel. The dial hand is attached to the axle of the index 
wheel, and every foot vertical passed over by the float in the revolution 
of the screw the index hand records. 


4110. Snor Fixtures, 7. W. Wilson, Woodbritae.—Deted let D Wei, 
1s74 


By this invention the inventor substitutes for the ordinary incon- 
venient boxes, jars, and other like receptacles a compact and convenient 
arrangement of lockers or bins. The said lockers or bins are formed by 
constructing an upright case with vertical divisions extending from the 
top toe the bottom of the case At the bottom or lower end, cach bin or 
compartment terminates in a forwardly projecting pocket or box provided 
with a downwardly sloping hinged lid or cover. These pockets are of 
convenient shape and size for the intreduction of a scoop for taking eut 
their contents. The bins are filled through openings at their upper ends, 
which openings are tightly closed by suitable covers 

4111. Water Gavoes, L. J. Crossley and R. Hanson, Helifex, ai 

Hicks, Hattoa-garden, London.—Dated Lat December, UST4 

The invention consists in the application of white or coloured enamel 
to the back of the tube, or to the back of the chamber to enable the level 
of the water to be readily seen. 

4112. Recovery or ALKA, D. A. For 
—Dated Lat December, 74 

The inventors inject streams of heated air or hot gases from furnaces 
into the liquid to be evaporated. They also burn out the carbon in the 
residuum in chambers, i.nd employ the hot gases issuing therefrom as 
aforesaid. 

4113. Raimwav Crossines, IL L 
stvert,—Dated lst December, 1874 

This invention relates to the construction of railway crossings, so that 
the line which is most used is made continuous without flange gaps. For 
this purpose the line that crosses it is made to rise gradually in level till 
at the crossing point it is so far above the main rail that while the tread 
of a wheel is on the crossing rail, its flange shall be taken on the main 
rail. A gap is left on the inside of the main rail for the pussage of the 
flanges of heels running on it. On the outer side of the main rail, the 
crossing rail at its high level receives the tread of crossing wheels, and by 
its side is fixed a flange bearing rail sloping gradually downwards, 
whereby the bearing of crossing wheels is gently changed from the flange 
to the tread. 

4114. PwKine Sticks ror Looms, C. Wright, Bradford.—Dated lat 
December, 1874. 

This invention relates to forming a hole of a curved shape, enabling the 
strap to come on a flat surface, preventing the turning of the strap on 
the side. An apparatus is employed for forming the curved hole, having 
1 shoe in which is placed the bottom part of the stick ; on the shoe is 
fitted a projecting red which works in a slot, giving the stick a curved 
motion : the top of the stick is placed on an angular surface, and the 
stick is worked forward and backward by a weight attached to a guide 
rod fitted on the shoe ; the drill being brought to the picking stick forms 
the curved hole by the action of the slot, and by the forward and back- 
ward movement. 

4115. Suurties, C. Wright, Bradford.— Dated 1st December, UST4 

This invention relates to employing two pins fitted in the shuttle sides, 
on which the leck strikes and rests: also in employing two or more 
rollers or wheels having a quick rotative motion ; these rollers or wheels 
are covered on the surface with a lining of india-rubber, and over the 
india-rubber with sand or glass paper ; a guard with openings, through 
which pass the tops of the rollers or wheels, is fitted on the frame, and 
the shuttles are passed on the guard and over the rollers or wheels, 
smoothing them, doing away with the present hand labour and use of 
scraper and file ; brushes are fitted under the rollers or wheels to keep 
them clean. A similar apparatus is employed to pclish the shuttles, but 
the rollers or wheels are covered with lasting instead of sand or glass 
paper. The apparatus may be used for amoothing and polishing vencers 
and wood, the rollers or wheels being made broader. 
4117. Treatino Finre ror Purr, C. HW. Roeckner, 

Dated lat December, UST4 

This consists, First, of a propeller for giving the pulp an upward 
direction by itself or in combination with an uptake ; Secondly, placing 
fibre boilers in diagonal position and rotating same ; Thindly, removing 
injurious material by causing same to boil over, or by skinning ; 
Fourthly, obtaining suction in strainers by oscillating fan ; and diagonal 
blades or a worm are used for propelling knots or other impurities ; 
Fifthly, the chemicals are recovered by using tanks with compartments 
below one another, liquor flowing from one to the other; when 
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4118. Cottectinc Fares, J. Kaye, Kirkstall.—Dated 1st December, 
1874. 


A hopper is made of glass or other transparent substance or of perforated 
metal. The hopper may be hinged on top of box over table, and locked. 
Or om § of the sides or tops may be made to open, but in such case 
ocked. The key is chained in some pi place in conveyance. 
4119. Winvine Yarns, J. and T. A. Boyd, Shettleston.—Dated 1st December, 





This invention has partly for its object to improve the action of certain 
machinery for winding yarn or thread described in No. 2226 of 1873, and 
relates to an arrangement for winding two or more yarns or threads on 
one bobbin, for the purpose of what is known as “doubling.” The pre- 
sent invention also relates to certain simple and pact modificat 
of —— described inthe said earlier specification, but now arranged 
or adapted for winding single yarns or threads ; and also to an improve- 
ment in the pirn or cop winding machinery. 

4120. Permanent Way, A. M. Clark, Chancery-lane-—A communication 
From L. Jucqueau, Paris.—Dated 1st December, 1874. 

This inventionn relates to the emplevment of rolled iron sleepers of 
a peculiar form ia cross section, to which the rails are secured by 
wedges and bolts of peculiar construction, with or without the interposi- 
tion of a sole piece 
4121. Renperina Lever Weicninc MacuInes AUTOMATIC OR SELF- 

2GISTERING, J. Parkinsonand H. Morgan, Liverpool, and P. Eadington, 

neaster.—Dated 1st December, 1874. 

This consists :—First, in employing as weight a hollow counterpoise, 
contained in a liquid, such counterpoise being open to the liquid at bottom 
and provided with air holes at top. Air pipes are sometimes used. The 
shape of the container or tank may vary. Secondly, the opening at 
bottom of the counterpoise is partially closed by wire gauze, or perforated 
material. Thirdly, a flange is cast around the bottom of the counter- 
poise. Fourthly, a double vessel or tank is used, one for the counterpoise 
and one for the index. 

4124. Rearina anp Mowixa Macutyes, J. 7. Griffin, Worship-street, 
Finshury.—A communication from W. A. Wood, Hoosick Falls, U S.— 
— Dated 1st December, 1874. 

This relates chiefly to improvements in the pitman rod holder, and 
consists in attaching to the top plate, or upon the inner shoe or drop 
catch, the long end of which, when down upon its seat, serves to retain 
the pitman roe in connection with the eye or the pin of the knife bar, 
while the knife bar is working withont fear of a disconnection taking 
place, except when the drop or swivelled catch or holder is lifted or 
moved clear to enable the pitman rod to be canted or slid sideways for 
the release of the knife bar. ‘ 
4125. Cuarr Currina Macuines, £. Nayler, Dudley.— Dated 1st December, 

874. 

This invention consists of substituting for the usual fly-wheel, to which 
the knives are attached, a roller, carrying spiral shaped knives, so 
placed that the cutting is continuous, whereby a great saving of labour is 
effected. 

4126. Stream Encine Vatves, W. 
December, 1874. 

The improvements have for their object a simple arrangement of piston 
valves, so as to obtain a variable point of cut off of the steam without 
altering the points of lead, exhaust, and compression, together with a 
small capacity of the steam ports, thus effecting a saving of steam and 
fuel, and at the same time having the valves in perfect equilibrium at 
every part of their stroke. 

4127. Drawine Orr Liquips, W. Shanks, Kentish Town.—Dated 1st 
December, 1874. 

The end of a syphon that is introduced into a cask or barrel is jointed 
by a flexible tube to another short tube, at the lower extremity of which 
is a float which will always support the tube near the surface of the liquid 
to be drawn off. 

4128. Sewina Macnines, A. V. Neston, Chancery-lane.—A communication 
Srom J. MeCloskey, New York, and D. C. Folk, Brooklyn.—Dated 1st 
December, 1874. 

This invention relates to a process of producing a lock-stitch of novel 
e¢ mstruction from a single thread by interlacing a loop of a needle thread 
a’ter its passage through the cloth with a loop of the same thread formed 
witbout passing it through the cloth, and then passing the outside or 
supply portion of said thread through the first-named loop. 

4129. Perino asp Ain Compressinc Encines, B. Walker and J. F. A, 
Pilaum, Leeds,—Dated Vat December, 1874. 

This provisional specification describes employing a heavy weight 
rimning on wheels or supported by levers, or in other similar manner, 
aidattached to the piston rod of the engine (which is horizontal) and 
a soto the plunger of the pump. 

4180. Sizing AND Prevarning Yarn, J. Pilliag, Rochda'e.—Dated 2nd 
December, UT4 

In sizing yarn it is customary to pass it through size combined with 
tulow, This invention consists in melting the tallow in a separate 
vessel, and causing it to flow direct into the boiling chamber, where it 
emmbines with the farinaceous or other size. The improvements 
iu preparing warp yarns consist in causing them to pass over a block of 
8 earine or other suitable matter for greasing or waxing them before the 
wurp is wound on a beam, 

4131. Pite Drivine, Stampinc, Borwnc, AnD HaMMeRtNG Mactinery, 
G. Lowen, Salford.—Dated 2nd December, 1874. 

This improved machinery consists of one or a series of stampers made 
of wood or metal connected by chains, cords, or bands, to one or a series 
of friction dises, which are loose or an axle ; between cach of the said 
dises is a metal washer; the dises can be moved endwise by means of a 
cum on an axle acting on a bowl in a lever or other equivalent, The axle 
in revolving lifts the stampers, and they fall by their own gravity when 
the friction is released. 

4132. Petroteum Stoves, W. FP. Lotz, Carter-lane, St. Paul's-churchyard, 
London,-- Dated cad December, 1874. 

This invention describes a lamp in which the support for the burner is 
mounted upon « diaphragm, which is isolated, except in its outer cireum- 
f-rence, from the petroleum reservoir, in which an air chamber surrounds 
tie wick holder pierced with holes for passages of air, with a metallic 
ciimney, annular jacket for support of cooking utensils, and combination 
of two, three, or more burners a heating purposes. 

4133. Drvine Tea, &e., T. Pridai, Assiim.—Dated 2nd December, 874. 

This consists of a cylinder having tubular walls for circulation of steam. 
The cylinder is lined with wire gauze, and carries a spiral inside. The 
tea or other material to be dmed is put in at one end, and as the cylinder 
with spiral revolves, the material is carried to the opposite end and dried 
during its passage. 

4134. Srrinos rorCarriaces, M I. Simpson, Birmingham.—A communi- 
caution from F. H. Simpson, South Windham, U.S.—Dated 2nd December, 
1874. 

According to this invention the ends of a semi-elliptical spring are 
hooked or connected together by two rods under the spring, the inner 
ends of these rods being hooked together under the middle of the spring. 
A short rod fixed to the middle of the underside of the semi-clliptical 
spring bears upon the junction of the two rods. One of the jointed rods 
is made in two parts, which parts are connected together by a coiled spring, 
which draws the two parts together and tends to short «nthe rod. Pressure 
put upon semi-elliptical springs is transmitted by the short middle rod tothe 
under rods, and the divided rod of the latteris thereby lengthened The re- 
sistance of the said lengthened rod is thus combined with that of the semi- 
elliptical spring, and increased strength in the said spring is obtained. 
The tension of the divided rod may be adjusted, 

4135. Looms ror Wreavine, 7. Longworth and F. L Jones, Blackburn.— 
Dated 2nd December, 1874. 

The inventors employ a shaft extending across the loom near the top 
rail rotated by a peg wheel; on the shaft is a barrel carrying lags forming 
an endless web. In the lags are pin holes and pins, which as the barrel 
revolves come in contact with the outer arms of the border shedding 
levers, the other end of the said levers being weighted. There is a like 
series of such levers at each side of the loom, suid levers being adjusted 
to the desired width which the fabric orfigured border may require. 
4136. Porras_e Forces, J. G. Rollins, Old Swan Wharf, London.—A 

communication from W. P. Kellogg, Troy, U.S.—Dated 2nd December, 
1s74. 

The invention consists in the combication in a portable forge of a blast 
fan and case with swinging doors and system of friction-pulleys and 
adjustable journal boxes and springs for constantly maintaining the 
contact of the faces of the pulleys, all arranged below the plane of the fire 
pan and operated by a lever. 

4137. Srameina Paver Couiars, &c., C. Reuter, City-voad.—Dated 2nd 
December, 1874. 

This invention relates more particularly to the stamping or impressing 
of paper collars in imitation of folds and stitching, and with any other 
necessary marks or ornamentations, and the cutting of button holes 
therein, but is also applicable to the stamping or impressing of other 
articles, and consists in the employment of a peculiar arrangement and 
combination of machinery or apparatus for effecting these objects, whereby 
a considerable saving in time and labour is effected. 

4138. Kiins on Ovens, H. Wedekind, Great Tower-street, London, H. 
Chamberlain, Barnsley, and J. Craven, Wakeleld.—A communication 
JSrom F. Hoffmann, Berlin, —Dated 2nd December, 1874. 

This invention relates more particularly to kilns or ovens for burning 
bricks and other like substances, cted on what nown as 











H. Dugard, Birmingham.—Dated 1st 


constru 
Hoffmann’s system, and it has for its object the utilisation of a er 
portion of the heat evolved from the bricks in the of eee = ‘or 
the purpose of heating and drying those which are in a green or soft state, 





whereby the labour and expense entailed by the use of fires in the door- 
ways for drying the lower courses of the bricks under treatment may be 
obviated, whilst at the same time the operation is performed in an 
efficient and uniform manner. In order to effect these objects it is pro 
to construct an annular or continueus hot air flue by preference 
meath the level of the ground, instead of the upper hot air flue 
ordinarily employed. This additional flue, which is constructed and 
ted with the diff t chamt or compartments, may in the case 
of existing kilns be arranged outside of the Seuntedioms or outer wall, 
but in constructing new kilns it is preferred to place it between the 
outer wall and the wall of the burning chambers or compartments, 
although it may, if found desirable, be arranged underneath the floor of 
the burning chamber or compartment, or within the inner wall of the 
same. 
4139. Darninc Macuine, J. A. Turner, Burghill.—Dated 2nd December, 
1874. 





The features of novelty in this invention are :—A cogged wheel working 
on acogged plate, with a straight groove in each, the needle following in 
the centre, and doing single darn cut at each end, or a double darn with 
loops crotcheted at one end, the double darn being done by single thread, 
thereby causing great saving of labour combined with simplicity. The 
machine can be worked either by hand or foot. 

4140. Inpicatinc Names or Srreets, &c., S. Holness, Church-road, 
De Beauvoir Town.—Dated 2nd December, 1874. 

The chief feature of novelty in this invention is the manufacture and 
use of letters, numbers, and devices, each with a tongue piece or pro- 
jecting piece, having arms or eyuivalent pieces to enter into slits in strips 
of sheet metal or other suitable material, and then bent back, so as thereby 
to be secured therein, the said strips then to be fixed in the desired posi- 
tion on the intended surface. 

4141. TeLecrapnic Apparatus, S. M. Yeates, Grajston-street, Dublin.— 
Dated 2nd December, 1874. 

These arrangements are applicable to indicate the position and move- 
ment in either direction of any axis at a distance. 

4142. Skates, J. L. Plimpton, New York.—Dated 2nd December, 1874. 

The object of this invention is to provide improved facilities for skating 
upon guidable roller and runner skates, and to facilitate the change from 
one to the other by providing the runner skate with some of the 
advantages afforded by the guidable roller skates invented by the inventor 
and patented on his behalf by Alfred Vincent Newton, the 25th of August, 
1865, as well as other advantages afforded by the present improved roller 
skate. 

4143. Pencit-cases on Houpers, EB. Wolf’ and L. Wolfs’, Great Queen- 
street, London. —Dated 2nd December, 1874. 

This invention of improvements in pencil-holders consists in combining 
the use of ordinary cedar lead pencils with a sliding holder by construct- 
ing three tubes; the inner one to carry the pencil and sliding in a second 
tube, and the third or outer tube sliding on the second tube and carrying 
with it the inner tube, to which it is fastened by a pin or rivet. % 
4144. Preservinc Wooven Posts, 7. dale, Lime-street, London.—Dated 

2nd December, 1874. 

Consists of a socket of glazed earthenware closed at bottom, in which 
the post is fitted, pitch or tar being filled in between the post and socket 
to keep out wet. The post may have an overhanging flange from which 
rain will drip clear of the socket. 


4145. Traxsmittinc AND Mvutip.yino Rotary Motion, M. H. Simpson, 
Birmingham.—A communication from FP. H. Simpson, South Windham, 
U.S.—Dated 2nd December, 1874. 

This invention consists of a combination of parts consisting of two 
parallel shafts, each shaft having upon it two wheels of the same 
diameter. One of these shafts is capable of a sliding motion in its 
bearings, so that it may be made to approach to or recede from the other 
shaft. Between the pairs of wheels on the two shafts, the end of a third 
and parallel shaft, to which rapid rotary motion is to be communicated 
is situated, the said third shaft having a very limited sliding motion. By 
this arrangement the peripheries of the wheels on the first described 
shafts may be made to press on the opposite sides of the third or middle 
shaft, and on their rotation to communicate rotation to the said third 
shaft. The first described shafts are driven by bands passing over pulleys 
situated between the pairs of wheels on the said shafts. This mechanism 
is well adapted for driving shafts where a high velocity is required, such 
as driving circular saws, fan blowers, grinding and polishing machines, 
and the like. 

4146. Preranine Orancr Peer ror MARMALADE, D. M‘Donald and J. 
M‘ Donald, Glasgow.— Dated 3rd December, 1874. 

This invention consists in the construction and arrangement of a 
machine having a pair of feeding-in-rollers, which receive the peel in 
pieces, cleaned of the inside part of the orange, with the inside upper- 
most upon an endless travelling band of wire gauze, near the upper front 
end of the two main side frames, bolted together by transverse stays 
carrying the whole. The upper feeding-in roller is fluted longitudinally 
with close sharp-angled grooves and ridges, and rises and falls by its 
spindle working through vertical slots in the side frames over the fixed 
bearings of its lower stationary roller, and by its journals working in 
bearing bushes or in levers pressed down by a spring or springs, so that 
these rollers gripe and feed the peel through them up against the sharp 
edge of a horizontal knife fixed transversely close up to the back of the 
rollers, so as to split or slice off the upper useless inside part of the peel, 
which passes over the knife on to a travelling band, which delivers it by 
a spout quite behind the machine, and separate from the outer useful 
oleaginous part of the peel, which is delivered in thin slices below the 
knife on to another corresponding endless travelling screen, which carries 
and delivers them to a second pair of rollers which cut them into narrow 
strips and deliver them into a receptacle ready for being made into 
marmalade. The under roller of these finishing rollers is preferably made 
of brass in the form of a plain cylinder revolving in stationary bearings 
in the side frames, as the lower roller of the first pair is, and geared 
thereto through a spur wheel on cach of the spindles, and an intermediate 
pinion working into it on a stud on the outside of one of the side frames ; 
while the upper rollers are driven from their respective under rollers by 
pinions keyed on their spindles at the other side, so as to revolve at the 
same surface or circumferential speed. The upper roller, which cuts and 
delivers the outside part of the peel in strips, is formed of a set of dise- 
shaped knives, sharp at their outer periphery, with thin small discs or 
washers between them, to maintain the knives at the ‘‘ pitch” or distance 
apart to which it is desired to cut the strips of peel; these knives and 
washers being screwed together between two strong end collars (as a 
cylindrical roller) on its spinale working in bush bearings tightened up 
by pinching screws in covers over slots in the side frame above the fixed 
bearings of the under roller, which has corresponding iron collars against 
which the end collars of the upper roller work, so that its knives cut the 
peel quite through against the middle brass part or slight grooves in it, 
without blunting them, while a set of thin, sharp, chisel-shaped short 
steel plates, with their angled edges reversed, are fixed by eyes with thin 
washers between them, on a transverse bar, with the sharp ends close up 
between the knives, so as to keep them clean and press the strips of peel 
as they are cut out from between the knives, and deliver them separately 
and finished into a receptacle below. 

4147. Mitts ror Grinpina, J. Creig and C. Spinks, Leith.— Dated 3rd 
December, 1874. 

In one modification the improved apparatus comprises a cylindrical or 
slightly tapered case having within it a cylindrical or slightly tapered 
drum. A number of strips of steel are fixed in grooves in the internal 
surface of the case and in the external surface of the drum, and the sur- 
faces of these stecl strips are roughened or dressed like the grinding 
surfaces of millstones, or in any other suitable way. The drum is made 
to revolve, and the grain or substances to be ground being admitted by a 
feed hopper into the upper end of the casing become ground between the 
roughened surfaces and are finally delivered at the lower end of the 
casing. The drum does not present a complete cylindrical surface but 
has portions cut away at two or more parts, which causes it to act asa 
fan and drive air between the grinding surfaces so as to keep them cool, 
4148. Sicnat ror Couwieries, &c., W. Leech, Wigan. — Dated 3rd 

December, 1874. 

This invention relates to the construction of a signal apparatus for 
collieries, mines, and other underground works, the object of the inven- 
tion being to combine visible and audible signals from the persons at the 
bottom of the shaft to the engineer at the pit mouth, such signal remaining 
visible until the engine has commenced to wind up and then returning 
automatically to zero. 

4149. Orcans, J. B. Hamilton, Oxford, G. EB. Wade, Soho-square, 
Loudon, and R. W. 0. Voysey, Hampstead.—Dated 3rd December, 
1874. 


A musical instrument formed by the combination of notes afforded by 
the connection of reeds and strings controlled by keys or pedals as in an 
ordinary organ. 

4150. Ciranina Corron Waste, A. Ford, Woburn-square.—Dated 3rd 
December, 1874. 

This invention relates to improvements in the mode of cleaning cotton 
waste, and in utilising the fluids employed therein of the character 
described in the specification of letters patent granted to the said Alfred 

“ord, dated 22nd January, 1874, No. 26, and the novelty of the present 
improvements consists in re oleaginous substances for the purpose 
of liquefying the oil contained in dirty cotton waste,Jund thereby enabling 
the same to be effectually pressed out. 

4161. Distrisvtine Scents anv Liquips, J. M. Plessner, Golden-square.— 
Dated 3rd December, 1874. 

This consists of a metal tube (provided with an air nozzle) having an 
india-rubber ball or other compressible air containing medium attached 
at the top. Inside the air nozzle isa liquid nozzle, Corks of different 








sizes exteriorly (but of the same sized bore) receive the metal tube. By 
air used to rise 


compressing the vessel the liquid cal and escape 

through the liquid nozzle. The compressed air at the same time 

escaping through the air nozzle, the liquid becomes broken into a dense 
vapour or spray. 

4152. Cooiinc, RerriGeRaTiInG, AND Makin Icr, M. Benson, Southamp- 
ton-buildings, London.—A communication from J. Beath, San Francisco. 
— Dated 3rd December, 1874. 

This consists, First, by the congelation of water over surfaces in flowing 
stream.; Secondly, forming ice around or upon vertical, inclined, or 
horizontal hollow cores, containing the refrigerant, the water falling in 
constant currents over ice being made. Thirdly, arranging congealing 

»ipes in vertical position. Fourthly, combining with congealers a water- 

eeding or delivering apparatus. Fifthly, the combination with 
congealer of a trap for containing condensed portions of the refri- 
gerant. 

4153. Crariryinc Cane Juice, B. Hunt, Serle-street, Lincoln's-inn.—A 
communication from J. Girdwood, Kingston, Jamaica. — Dated 3rd 
December, 1874. 

To carry this invention into effect the air in the juice or liquor box is 
first exhausted by a Giffard’s injector, which causes the sulphurous gas 
mee in a furnace of ordinary construction and washed, as has been 

itherto accomplished, by a falling shower of water, and then stored in a 
receiver to pass therefrom into the box ; the cane juice is then allowed to 
fall into a trough from agutter from the mill. The trough causes the 
juice to spread into a thin stream, so that it falls through the cover of the 
box into two trays (perforated with diamond holes) equally across its 
whole width, falling through the holes of the trays in a_ shower 
which, owing to the shape of the holes, takes a “‘fish-tail” shape, 
widening as the fall, thereby sub-dividing the particles of liquor more 
fully than round holes could, and absorbing a large quantity of sulphurous 
gas. The cane juice fallen to the bottom of the box is, by the usual 
acting ef the injector, drawn up by its lower pipe, its upper pipe at the 
same time drawing from the box acurrent of the sulphurous gas. At 
the junction of these two pipes the sulphurous gas is brought again into 
direct contact with the cane juice, and passes through the injector along 
with it, under a considerable pressure, into the pipe leading to the 
clarifiers ; the cane juice is thus elevated into the clarifiers and made to 
absorb more of the sulphurous gas. e entire apparatus can also be 
used for the production of bi-sulphite of lime or other combination of 
sulphmous gas or carbonic acid gas or other gas with an alkali, by using 
water in which lime or any other alkali has been dissolved in place of the 
cane juice. 

4155. Drawino Imp.Lement, W. H. W. Campbell, Norwich.—A commu- 
nication Jrom W. Smith, Boston.—Dated 3rd December, 1874. 

This invention relates to a drawing implement which forms a 
combined rule, square, triangle, scale, and rotractor, and which 
is designed to be used in place a number of separate instruments. 
4156. Rippon Looms, A. V. Newton, Chancery-lane.—A communication 

Srom J. J. Schwartz, Gross Ammensleben, near Magdeburg.—Dated 3rd 
December, 1874. 

The objects of this invention are, First, to provide for the insertion into 
the shuttles of tape and ribbon looms, of bobbins of far larger capacity 
than those at present employed for that purpose; and, Secondly, to 
render the speed of the throw ef the shuttle independent of the speed of 
the loom. 

4157. Looms, J. Byrd, Dudbridge.—Dated 3rd December, 1874. 

The object of this invention is to obtain the beat-up motion in looms by 
amore simple and efficient means than at present employed. To this 
end the inventor employs a cam, either heart-shaped or egg-shaped, 
according to circumstances, for giving the throw to the batten. 

4158. Crariryine Sewace, R. Goodall, Armley.—Dated 3rd December, 
1874. 

The inventor takes common ashes, or gas lime or waste lime, and adds 
thereto sulphuric acid or brown oil of vitriol ; he then adds water in 
sufficient quantity to make the mass flow along the pipes. When the im- 
pure waters contain soapy or unctuous matter the inventor uses slacked 
lime first, or the fullowing mortar: say, six parts of slacked lime and one 
part animal carbon ground together with water, and agitates. He then 
adds a portion of acid mixture as above, and agitates the whole together. 
To prepare the sludge for re-use the inventor lifts it on to strainers and 
allows it to remain for a time to thicken, and then mixes in about the pr 
portion of one-third sludge to two-thirds newly slacked lime, and grinds 
the mixture, which may then be used to clarify. 


4159. Hair Brusuine anp Ciippine Macuine For ANIMALS, J. H. Small 
Buffalo, U.S.—Dated 3rd December, 1874. 

This said invention relates to further improvements upon the machine 
described in the specification of letters patent bearing date the 2nd 
day of January, a.p. 1873, No. 27, which machine has a rotary brush 
mounted on a jointed and extending shaft. The present machine has a 
series of jointed revolving shafts connected by bevel gear wheels or by 
peculiarly constructed universal joints. 

4160. Curvep Evecrrotyre Printino Piates, W. Loftin, Charlea-street, 
Camberwell-road, W. Koolman, Stamford-street, Blacksriars-road, and 
A, J. Isger, Lauwsanne-road, Peckham, London.—Dated 3rd December, 
1874. 

The electrotype is backed in the ordinary manner ; the printing surface 
is filled in with wax or other material ; the plate is placed between two 
other plates and passed between bending rollers, 

4161. Horse Nats, J. A. Huggett, Ferndale-road, Clapham.—Dated 3rd 
December, 1874. 

This provisional specification describes shearing the nails from a bar 
rolled to the section of two nails placed point to point. The metal em- 
Fs ge is a soft cast steel produced in Sweden by the Bessemer process 
rom charcoal iron. 

4162. Pyrrornone, A. M. Clark, Chancery-lane.—A communication from 
G. B. F. Kastner, Paris.—Dated 3rd December, 1874. 

This invention relates to improvements on a former application for 
letters patent relating to the above instrument; and consists in obtain- 
ing in the same tube in which the sound is produced, not only its 
fundamental tone, but also the sharp, semitones, and intermediate 
tones. 

4163. Axe Boxes, J. A. Longridge, Clapham.—Dated 4th December, 
1874. 

This invention consists in dispensing with the so-called rolling brass. 
The inventor makes the cheeks or flanges on the axle box, in which the 
axle guides or horns work, so as to pn two convex surfaces to the 
axle guides or horns instead of a parallel groove as hitherto, the narrowest 
part of the groove being in the centre line of the bearing, and widened 
out above and below. 


4164. Removinc Deap Centres 1n Crank Suarts, J. Davison, South 
Shields.—Dated 4th December, 1874. 

This invention relates to the removal of dead centres in crank shafts, 
and is eftected by keying on toa straight longitudinal shaft, supported 
in journals, a hollow barrel with solid ends. This barrel is divided 
diagunally and spirally into two portions, and so set apart from each 
other as to permit a pin to travel to and fro on the shaft and between and 
along the divided edges of the two portions. Connected to the external 
end of the pin is an upright arm fixed to the cross-head that works on a 
centre below the barrel. When the pin is driven to and fro along the 
shaft, by the revolution of the barrel, the pin carries with it the upright 
arm of the cross-head, causing the same to oscillate, and by that means 
giving motion to the pump rods attached to the two horizontal arms of 
the cross-head. 

4165. PRoreLLER AND Brake For Veunicies, D. Pritchard, Gloucester- 
road, South Kensington, and W. Jackson, Pimlico.—Dated 4th December, 
1874. 

This invention consists in a propeller for vehicles by the application of 
a portion of a wheel constructed upon a novel nee which said 
portion of a wheel, when under the action of a ch¢ck, becomes an effective 

ake. 

4166. Breecn-Loapina Cannon, W. Morgan-Brown, Southampton-build- 
ings, London.-—A communication Jrom G@. Harding, Paris.—Dated 4th 
December, 1874. 

This invention ists in dispensing with the ordinary breech of a 
cannon, the cannon itself being a simple tube and the breech being 
formed by an adaptable breech held in place by straps preferably 
attached to the trunnions of the gun, and with a movement round the 
centre of the trunnions, so that the breech can be brought over the 
beech-end of the cannon for firing, or removed out of the way for cleaning 
and loading. : 
4167. Removine THE Wuir or Fasrics, J. Burnett, Kilmarnock.— Dated 

4th December, 1874. 

The features of novelty which constitute this invention are, First, the 
arrangement of the feclers or fingers relatively with the edge of the 
knife or bar. Secondly, arranging the cutters above the edge of the knife 
or bar. 

4168. ConpeEnsine Stream, A. Lacordaire, Lonsdale-voad, Barnes.—A con- 
munication from B, Fourlinnie, Lille, —Dated 4th December, 1874, 

This invention has for its ubject improvements in the method of, and 
apparatus for, condqnsing steam or vapour, and applying to useful pur- 

voses the liquid of ¢ tion, and the condensing medium by which 
eat has been absorbed or taken up; and is designed to obviate waste of 
heat attending systems of condensing at present a practised. 

Steam which has ex force in machines is according to this invention 

brought into direct contact, in a suitably formed ing apparatus, 

with a blast or current (or currents) of cold air or combustion supporting 
elastic fluid, whereby heat is taken up from the steam or vapour, whi 
is thus caused to assume a liquid form, in which state it is returned to 
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the boiler or steam generator, whilst the air or elastic fluid, whose 
temperature has been raised by the heat taken up from the steam or 
vapour, is applied to support combustion in the furnace of the boiler or 
steam generator, whence the steam it has condensed was ori y 
taken, or it may be utilised in any other furnace. Several forms of appa- 
ratus are used, in all cases constructed with an inlet or inlets for 
steam or vapour to be condensed. An inlet or inlets for cold air or elastic 
fluid to effect the condensation, spaces or chambers wherein the same are 
caused to commingle. An outlet or outlets and conduit or conduits for 
conducting the heated air or elastic fluid to a furnace or , and an 
outlet or outlets for conducting the liquid of condensation to a vessel or 
reservoir or vessels or reservoirs, 

4169. Winpow Guarps, J. Dickie, Glasgow.—Dated 4th December, 1874. 

The improved window guard is made of bars of iron or other suitable 
metal, arran; to cross each other like trellis work and jointed together. 
A small washer of copper is at each joint interposed between the two 
bars to facilitate the working of the joint. When in use the guard is 
distended in such a way that the bars cross each other at angles giving 
more or less open spaces, but when removed from the window the 
—— may be compressed in one direction so as to bring the bars close 
together. 

4170. Treatixc Grain anv Seeps, J. A. A. Buchholz, Hammersiith.— 
Dated 4th December, 1874. 

A pile of hulled grain is formed above the drum which becomes tritu- 
rated and — before leaving the mill, which is permitted through 
apertures in the casing, the apertures having adjustable shutters. Drums 
are made conical an: parallel, the conical part being used for 
decorticating and the 1 for triturating. 

4171. Covrtines ror Raitways, W. R. , Southampton-buildings, 
ndon.— A communication from L. Becker, Vienna.—Dated 4th Decem- 
ber, 1874. 

With the screw coupling fitting the screw with a kind of ratchet brace, 
the end of which is made with an eye oraring for the reception of a 
loose hooked rod forming the handle, making this hooked rod of such a 
length that the ratchet brace can be worked, and the screw thereby 
tightened or slackened, or completely screwed out of the nuts without 
the operator holding the said rod having to get in below or between the 
cal . Keeping the said nuts of screw couplings from turning round 
or unlocking themselves by means of a plate ring against one of the 
flat sides of each nut, the plate itself being held by the ends of the cou) ling 
screw. In the case of chain couplings fitting the links of the same with 
eyes or rings in such wise that the chains can be coupled or uncoupled by 
means of the hooked rod. 

4172. PrRepariInG or TREATING Sitk, C. M. Tessié du Motay, Lyons.— 
Dated 4th December, 1874. 

This invention relates to a process whereby baryta is substituted for 
soaps in boiling, scouring, and bleaching silk, and for fixing metallic 
oxides on silk. A quantity of baryta, equal to about 12 per cent. of the 
weight of silk to be treated, is dissolved in a bath of pure water which is 
heated to about 176 deg. Fah. The silk is then immersed until the dull 
skin or coating which covers the silk fibre has been entirely dissolved, 
whereupon the silk is washed in soap and water and is then plunged for 
a few moments in dilute sulphuric acid. The salts of iron, manganese, 
and tin when combined with silks for the purpose of dyeing are decum- 
posed by the action of oxide of barium, which combines with the acid 
and fixes the metallic oxide on the silk. 











THE FrENcH Coat Trape.—The downward movement in coals 
is considered to be checked in the North of France. Some of the 
local coal-mining companies are endeavouring to increase their 
extraction so as to reduce the proportion of their working 
expenses, 

THE IRON TRADE AND THE Factory AcT CoMMISSIONERS. —The 
ironmasters of South Staffordshire have been represented before 
the Factories and Workshops Act Commissioners, who have been 
sitting throughout the week in Birmingham. The deputation 
represented 75 firms employing some 150,000 a The 
main object of the commission is to inquire if it is advisable, still 
further to extend the Act of 1874, which determines that boys 
shall only work full time in the ironworks when they are thirteen 
years of age. That it was undesirable to increase that age there 
was no doubt whatever in the minds of the deputation, all of 
whom strongly objected to any older age being fixed. Indeed, 
some would have the working age brought down to twelve; and 
there were others, who, like their fathers, had begun their working 
life early, would have the age even reduced to eleven years. It 
was declared to be impossible to employ boys in ironmaking under 
the half-time system. Members of the deputation said they had 
tried it, but were obliged to abandon it. The working of the Act 
had considerably augmented the expenses of modern ironmaking, 
and it was pointed out that work which boys at one time did for 
1s. 4d., men could hardly be found to do 4s. Orders had been 
lost because the Act limited the capability of the ironmaster to 
execute them within a given time, and ata figure which would 

full pete with ironmakers in other countries, For it 
was not alone in prohibiting boys under thirteen years from working 
full time that the Act operated ee it was injurious to 
the industry likewise in compelling ironmasters to give certain 
holidays. In the remarks of the commissioners to the deputation 
there was very little encouragement to hope for any lowering of the 
age-standards, though it is likely that the representations of the 
ironmasters have done much towards preventing an extension of 
the Act of 1874, so far as the iron trade is concerned. And we 
are inclined to think that the recommendation of the commis- 
sioners will be in favour of option being granted to ironmasters to 
give the Good Friday holiday upon some other day. 

BARROW-IN-FURNESS.—The general depression in the iron trade 
of the country has at length arrested the singularly rapid and 

ful devel t of the manufacture of iron and steel in the 
north-western district. Though manufacturers have no doubt 
been enabled, owing to exceptiona! causes, to keep their works 
oing for a somewhat longer period here than in other iron-pro- 
Somes districts, the sensitiveness of what is, after all, compara- 
tively a new field of iron industry, is en ae | indicated by the 
condition which affairs have now assumed. Nearly one-third of 
the furnaces in North Lancashire, and about one-half of those in 
West Cumberland, are out of blast. It is true that no heavy 
stocks of iron are accumulating in the district, but makers are 
compelled, in order to keep clear, to accept prices which cannot 
leave them even a small margin of profit. Nevertheless, there is 
a very general feeling that no further reduction in the output of 
iron will be necessary, and that an accession of new orders may 
very shortly be looked for. The anomalous condition of the iron 
market just now is forcibly illustrated by the prices at present 
quoted for Bessemer forge iron respectively. The former, until 
very recently, commanded a price considerably in advance of the 
latter, but now the quotations for the two qualities show little if 
any difference. At Barrow-in-Furness, one of the three large 
sheds appropriated by the Barrow Hematite Iron and Steel Com- 
pany to the manufacture of Bessemer steel has just been put out 
of work. This course may perhaps have been adopted in order to 
take advantage of a slack period for the ~ of making those 
important alterations which would be absolutely necessary were 
the company to resolve upon adopting a portion at least of their 
plant for the employment of the “‘direct process.” The fact of 
some experiments having been made there recently in connection 
with this process, with, it is said, very satisfactory results, lends a 
good deal of probability to the suggestion. However this may be, 
there can be no question as to the scarcity of orders just at present, 
as the company would hardly care to sacrifice, even temporarily, 
one-third of their producing power so far as the manufacture of 
steel is concerned. A report was current at the beginning of the 
week that they had booked an order for rails, which would insure 
full work for the concern for a twelvemonth, but like many other 
canards in connection with the iron and steel trade which have 
been set afloat of late, the report appears to have had no founda- 
tion, or, at any rate, to have been premature, since no official 
co! tion can be obtained. A few new orders have fallen to 
the lot of our local steel manufacturers recently ; it is time, but it 
is doubtful whether they would represent in the ageregate any- 
thing half so extensive as the transaction which m the 
subject of so much comment in local business circles for the last 
of trade is undoubtedly far from 
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nothing in the state of affairs in the district, or any portion of it, 
to give rise to uneasiness, or to suggest the probability of its 
resources being subjected to a serious trial at any early date. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


To-MoRROW, Friday, there will be another special ting of the 
shareholders of Messrs. John Bagnall and Company, Limited. It 
n gna because of the refusal of certain of the directors 
to support the resolution of the shareholders to take proceedings 
against the vendors, Mr. Carlton, and some others. It became 
legally necessary in order to the action being prosecuted that the 
signatures in question should be obtained ; and the committee who 
have the legal proceedings in hand, fining themselves stopped at 
this stage, have required the directorate to summon this Rotor 
meeting. 

To-day the secre of the Ironmasters’ Association has received 
an official application from the men’s secretary to convene a meeting 
of the Conciliation Board at which to discuss the course to be taken 
in South Staffordshire upon the new wages scale, now that the 
 onpgaian ironworkers have resolved to arbitrate the minimum ques- 

ion. 

A fair trade was done to-day—Thursday—in Birmingham, 
on ’Change, in hematite ore. Most qualities experienced a 
slight demand, but consumers would buy only enough to supply 
their wants till Quarter-day. The prices obtained were varied, 
and it was an indication of the weakness of prices that agents were 
~~ gnaee to promulgate the terms upon which they had concluded 
sales, 

Northampton ore was freely offered at 7s. per ton; but there 
were instances in which less money was taken. 

Considering that the furnaces in this district have recently been 
damped down, and that the demands of the makers o* finished 
iron are but small for pigs, the business doing in ore is fairly satis- 
factory. But owing to the long stoppage of operations in South 
Wales, and the lessened demand in some other districts also, the 








mineowners alike in Lancashire and Northampton are by the | 
consumers in this district understood to have accumulated stocks, 
At the same time the claystones of this district keep at a high 
| price because of their scarcity. Owing, however, to the probability 
| of much stone now under water being by-and-by made available to 
the market through the operations of the Mines Drainage Act, the 
tendency of rates for this article is not in the direction of further 
strength. 

Coal of best quality ruled strong. Cannock Chase and Brown: 
hill firms assert that there will be n> change in their quotations 
this year; and, whilst there were men who affirmed this after 
there was no ground to expect any other course to be taken 
by the Dudley firms, there were others who ventured a confident 
opinion that the ruling prices in the last-named district will be 
altered at the close of this month. These different views made 
buyers of iron, and of ironmaking materials, who have been lately 
holding off till it should be known what will be the Quarter-day 





prices, still more resolute in their attitude. Quotations are all 
strengthened by the scarcity of labour. 

Local pig makers are firm at £5 to £5 5s, forall-mine hot-blast, 
and at £3 to £3 5s. for cinder. Nor can hard bargain makers 
| succeed in getting even a fractional reduction upon the quotations 
as to the first described quality. Pigs made in other districts, 
however, are more open to negotiation. Wigan pigs are quoted at 
| 67s. 6d. short weight for No. 5, but a good offer at under that 
| figure will no doubt be taken ; and Yorkshire and Derbyshire iron 
| is in abundant offer on terms in favour of consumers. 

Finished iron is being sold in small lots to some of the merchants 
at weakening prices for second-class qualities, 

The unprofitable nature of the business now being done at the 
ironworks in South Staffordshire, if not indeed throughout the 
whole country, was much discussed to-day and yesterday. Iron- 
masters fully concur in the testimony given before the Factory 
and Workshops Commissioners in Birmingham by the chairman 
of the Ironmasters’ Association, by Mr. Groucutt, by Mr. William 
Hatton, and Ly other ironmasters. Mr. Hatton’s statement that 
nine out of every ten ironmaking firms in this district are not now 
making iron at a profit, is declared to be in no respect an exaggera- 
tion of the correct state of things. How then prices are to come 
down, producers affirm they cannot see till relief is in some way 
obtained. There must be a reduction in the expenses of the maker 
of iron if the buyer is to get his requirements supplied at less 
money than he has now to pay. Ironmasters’ expenses have for 
some time past been steadily on the increase. Of this Mr. Grou- | 
cutt’s illustration before the committee is quoted as a specimen, 
when he said that ironmasters had to pay 4s. ty men to do the 
work before done by boys ata little over 1s., at the same time that 
by the enforcement of Good Friday asa holiday, portions of works 
have to be put to a stand. Whilst every ironmaster concurs in 
the moderate request of the chairman of the trade, that there 
should be no extension of the age limit (13) at which boys are 
allowed to begin full work at the mills and forges, and that the 
ironmasters should be allowed to give Good Friday or any other 
convenient day in its stead to the boys as a legalised holiday, the 
great majority hold with Mr. Hatton, and others who advocated 
that the age limit should be made 12 years, and that there should be 

rmission to the ironmasters and operatives to make up for the 
bolidays enforced by the breakages of machinery, and other neces- 
sary stoppages which, Mr. Hatton told the commissioners, reached 
at his works an average of thirty days yearly. The same speaker, 
when he observed that he had lost orders because of the restric- 
tions which the Factories Act imposed, is averred to have stated 
the case of other manufacturers. 

While every item of saving, however small, is at this juncture in 
the trade of great importance, there is no one item to which so 
much significance is attached as a reduction in the price of coal. 
When sensible relief is to come from this quarter is still, it will 
have been seen, surrounded with much doubt. 

In the meantime certain ironmasters are trying to reduce their 
expenses by utilising in the puddling process the increasing accu- 
mulations of slack coal. Mr. Casson-Smith, who has the manage- 
ment of the finished ironworks of the Earl of Dudley, has attained 
considerable success in attracting air to the slanting bars of a pud- 
dling furnace, the fuel being slack; and he is about to make fur 
ther and more complete experiments by burning slack and forcing 
air under the bars of the furnace. By this means it is hoped that 
the cost of fuel in puddling upon the present system may be 
reduced one-half. 

The Birmingham and [general district trades are in a healthy 
state for the most part, though business is more or less interfered 
with by stock-taking and the nearness of the end of the half year. 
Hardware goods are fairly in demand for New Zealand and 
Australia, and Canada is a better customer for many chief kinds of 
our products; but with the United States little is doing. Our 
commercial relations with the North of Europe have received an 
impetus by the reopening of the Balticports. The business transacting 
on continental account islesssatisfactory. The home trade is. if any- 
thing, slightly less active. A steady demand for galvanised ironwork 
maintains present quotations, and affords moderate employment 
to the operatives engaged in this industry. Engineering works and 
iron pipe yards are noticeable for the animation they display, but 
the tube trade is languid. Agricultural implements form the main 
feature of the satisfactory d d being experienced for edge tools 
generally. In spite of a keen competition from the north, naval 
and marine makers are able to find steady work for their hands, 
Vices and anvils are in fair request, and so also are bolts and latches 
and ht nails; but there is a falling off in the inquiries 
for cut nails and washers. Iron plate workers and braziers have no 
grounds for complaint, and the lock trade is still distinguished by 
considerable activity. ‘ 

Most of the iron iers of Wolverhampton moves their men 
a rise of 10 per cent. in their wages; and steps which threaten some 
inconvenience to certain employers in the tube trade of Birming- 
ham are being made by the operatives tosecure a uniform 9-hours 
in that industry. 

















Neither at the collieries not at the ironworks are more men to 
be had than are needed. It is regarded as significant of the course 
which the puddlers are likely to take in t of the offer of the 
masters as to a reduction of 1s. per ton in the minimum s, 
viz., from 9s. 6d. down to 8s. 6d., that the union agent here an 
2 a few days ago to send a roller and four puddlers to 
Wigan. He did not experience much difficulty in getting a roller, 
but he could not find one puddler in all South Staffordshire who 
was wholly out of work. 

A petition for liquidatien has been filed in the Birmingham 
County-court by Mr. Hillel Harris, of 44, Frederick-street, in that 
town, merchant. The liabilities are estimated at £15,000. 





NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

_THE position of the iron trade of this district continues most 
discouraging, and there appears little prospect of any material im- 
provement. Transactions are of the most limited and irregular 
character, the purchases being simply made to cover ing re- 
quirements. Instead of buying over three months or longer periods, 
as was formerly the custom, it now seems to be the fashion to cover 
from week to week, or, at most, from month to month. Lancashire 
makers of pig iron have made no material alteration in their quota- 
tions, No. 3 foundry, delivered in the Manchester disteiet, being 
still quoted at from 66s, to 68s. per ton, and forge numbers at 
about 65s. per ton. Little or no business, however, is being done, 
sales being chiefly confined to very small parcels, as consumers are 
able to supply their wants from other quarters at very much lower 
prices, Indeed, so far as the brands of other districts which are 
offering here are concerned, it is very difficult to arrive at what 
really is the market price. In Middlesbrough iron there is a diffe- 
rence of 3s, per ton between the various sellers, and quite as much 
in Scotch and Lincolnshire. Prices are decidedly weaker than 
they were last week, and where sales are pushed considerable con- 
cessions have to be made, Scotch iron has been offering at very 
low rates, and I have heard of one considerable sale of No. 3 
foundry at 60s. per ton, delivered at Runcorn. In Middlesbrough 
iron the quotations are now about 61s. per ton for No. 3 foundry 
delivered in the Manchester district, and about 59s. for No. 4 forge. 
In the finished iron trade there is not much change to notice. Any 
activity in the trade is still confined chiefly to ordinary crown 
bars, for which there is a tolerably fair demand, and prices remain 
at about £8 10s. per ton delivered. 

There is some talk of putting cut one or two of the furnaces in 
the Lynn district, but as yet nothing in the direction has been 
done. The forges in the Lynn district are reported very short of 
work, but in some other districts they are fairly engaged for the 
present month. Founders, especially of builders castings, are 
tolerably well employed, and although there is not so much doin : 
in engineers’ castings, still there is not much to complain of. 

A rather serious failure has taken place in the Manchester i: 
trade during the past week, Messrs. Walter Mabon and Compa» 
of the Raven-street Ironworks, having stopped payment, with lia’) 
ties amounting to £30,000. The firm is a very old-established o 
formerly a a prominent position in the district, ani 
times past undertook many important works, particularly in con 
nection with the Manchester Corporation and other gasworks. 

The coal trade continues very dull, stocks generally are increasing, 
and prices are weak and very irregular. Nominally late rates are 
unaltered, but in large sales the list prices are not taken into con- 
sideration. The average pit prices in the Wigan district are about 
as under: Pemberton four foot, lls. to 12s.; common coal, 9s, 
to 10s, 6d.; burgy, 6s. to 7s. 6d.; and fair qualities of slack about 
5s. per ton. For gas coal there is a very fair inquiry, and con- 
sumers are exhibiting some anxiety to receive tenders. Prices are 
tolerably steady, good Wigan four foot screened suitable for gas 
making being worth about 11s. to 12s. 6d. per ton. In the shipping 
trade there has been a little better inquiry for coastwise shipments, 
but foreign shipments, which of late have been falling off remark- 
ably, are still very small. Altogether the shipping trade is very 
much below the average for this season, and not at all in proportion 
to the supplies available in the market. Some of the first-class 
houses maintain late rates, but it is only in those cases where 
concessions have been made that any real business is at present 
being done. 

The principal firms in the Wigan district still hold aloof from 
taking any initial actions with regard to the reduction of colliers’ 
wages, but there is an increasing agitation amongst the smaller 
houses, and some of these who did not co operate when the last re- 
duction was made have been pressing the matterforward. When 
seen that there isa prospect of united action amongst the coal- 
owners it is probable that a meeting to consider the matter will not 
be long deferred. In the Bolton districta reduction of wages has 
ra been under consideration, but no general action has yet been 
taken. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

TRADE remains in a quiet condition, and is, apparently, likely 
to remain so, until a reduction in the price of fuel, or some further 
lowering of wages, enables the producers of finished iron and steel 
to meet the wishes of their customers in the matter of prices. Pig 
iron has been a couple of shillings or so weaker since the decline in 
Scotch values set in, but I am unable to gather that the local 
demand has been greatly stimulated thereby, the few sales on 
record having heen of good foundry or the best forge numbers in 
small lots, varying from 100 to 750 tons. The following quotations 
for the hematite pig irons largely used in the Bessemer steel- 
works in this district are those of producers, but are of 
a somewhat nominal character, large buyers, if such there be at 
the present juncture, being able to shade these figures somewhat 
materially —_ hematite, No. 3, 82s.; No. 4, Sls. 6d.; 
No. 5, M. and W., 80s. to 81s. per ton; Bessemer, No. 1, 83s.; 
No. 2, 82s.; and No. 3, 81s. to 82s., all less the customary 24 for 
prompt cash ; Millom Bessemer, No. 1, 87s. 6d. to 90s.; No. 2, 
86s, to 87s. 6d., and No. 3, 84s. to 85s.; ordinary, No. 3, 84s.; 
No. 4, 83s ; No. 5, 87s. 6d. to 89s.; W., 93s.; and white, 88s. to 
90s. per ton on four months’ terins. Ordinary merchant iron is 
quiet, and is not being largely sold. Common bars in large lots 
are obtainable at £8 to £8 2s. 6d., but really reliable bars are not 
to be had under £9 to £9 10s., and the superior irons of this class 
are quoted at £11 10s, to £12 10s. Sheets are £14 to £14 10s,; and 
hoops £11 to £11 10s, The bars and plates of the Bowling, Low 
Moor, Ki and Butterley companies are in good request for 
special purposes, and are unflinchingly maintained in prices. The 
armour-plate departments continue to be steadily and fully 
employed on large-sized plates for British, Italian, German, and 
Brazilian vessels, as also on shields for our own and various 
foreign forts and fortifications. These departments have long been 
fully occupied, and it is shrewdly suspected that they have been 
of great service to the firms engaged during the great depression 
in other branches. 

Rails are being turned out in rather large quantities by several 
establishments. The Atlas Works—John Brown and Com; . 
Limited—are, I notice, sending off consignments by canal to full 
whence the rails will doubtless be shipped to their destination. 

There is a clearly upward movement in several branches of the 
cast steel trade, owing, so far as I am able to ascertain, to the 
renewal of American favours for best and ‘‘ special” tool steel, 
plough and saw plates, axe steel, and wire. It is also stated that 
two or three of the home railway companies have renewed their 
contracts with good local houses, and have initiated the re-engage- 
ments by giving out orders of respectable size for spring and mis- 


ce 
Of late a very well sustained and at times pressing demand has 
been i for both iron and steel wire. The former gal- 
vanised has been in request for telegraphic purposes, fencing, Xc., 
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and the tougher, as well as lighter, steel strands are still bought for 
colliery winding ropes and steam ploughing tackle, where much 
strength is absolutely necessary. Several new works, or extensions 
of existing establishments, have been erected in order to supply 
these new requirements. i : 

The coal trade is quiet, but it cannot be said-that prices are 
falling in the same ratio as the demand. There is very little 
doing in household qualities, but a tolerable tonnage of steam and 
gas coal is being shipped, foreign and coastwise, from the Humber 
ports. 

. The annual report of the directors of Charles Cammell and Com- 
pany, Limited—a concern second only to that of John Brown and 
Company—was issued to the shareholders on Wednesday morning. 
The balance-sheet shows the net profits available for dividend to 
be £79,128, out of which a division at the rate of £6 per share 
(£80 paid up) is proposed, leaving £10,000 to the reserve fund, and 
£9128 forward. The directors remark that the past year has been 
one of a very anxious and disquieting character in the iron and 
steel trades generally; and profits have been diminished by the 
great and sudden reductions in the value of material and the 
extreme competition consequent on the undue inflation of trade 
during the two preceding years. The company has also sustained 
an exceptional and very considerable loss in connection with two 
heavy contracts with an American railway company, the whole of 
which has been charged against the revenue of the year. All the 
buildings, machinery, and working plant have been maintained out 
of revenue, and are throughout in excellent condition. The 
collieries have proved a valuable acquisition to the company, and 

iderable additions have been made to the plant, including a 
large Guiball’s fan and a new pumping shaft. e capital of the 
company, it may be remarked, is £1,000,00%, in 10,000 £100 shares, 
of which £80 each are paid up. The properties owned and worked 
by it are Cyclops Steel and Iron Works, Sheffield; Grimesthorpe 
Steel Works, Sheffield; Yorkshire Steel and Iron Works, Penistone; 
and the Oaks Collieries near Barnsley. ; 

A petition in bankruptcy has been presented, this week, by 
James Hall, trading as James Hall and Co., of the Midland Iron- 
works, Lincoln, engineer. 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


A SLIGHT reduction nas taken place in the value of pig iron since 
the date of my last report. No. 3is now quoted at 53s. per ton, and 
during the last few days some parcels have been offered at even 
less than that figure. 1n other respects, however, the aspect of 
this department of the iron trade remains without any material 

hange. The production of the blast furnaces on Teesside is well 

kept up, and the shipments to foreign ports exhibit little or no 
falling off to speak about. C cial fid continues to 
improve. in 

Complaints are still being heard as to the restriction 
of output by the miners of Cleveland. A general impression 
prevails that this restriction is practised with the view 
of compelling a further advance of wages. I have good 
reason to know that such is not the case. At the last council 
meeting of the Cleveland Miners’ Association a resolution was 
passed, relegating the recent proposal for another advance of wages 
to an indefinite future, and I am assured that recent complications 
and ‘he adverse aspect of the iron trade generally have almost placed 
the hope of another immediate advance entirely out of reach. It 
is the custom of those who work in the ironstone mines of Cleveland 
to seek for outdoor employment, such as agricultural or navvy labour, 
during the summer months, and to this fact alone most the falling 
off in the production of ore be referred. 

A strike which took place at the Rosedale Abbey Mines of the 
Rosedale and Ferryhill Iron Company in the early part of last week 
was settled on Saturday by a conference between the employers 
and a deputation of the workmen, when it was agreed that a joint 
committee of each should be appointed for the purpose of — 
with all grievances or matters of dispute arising between men an 
masters. During the strikea large quantity of ironstone had to be 
sent to the Ferryhill ironworks and used in its raw or uncalcined 











sta.e. 

A petition has been presented to the Court of Chancery for the 
winding up of the West Hartlepool Iron Company, Limited. No 
further progress has been made with the plan proposed by Major 
Beaumont, M.P., for the resuscitation of the company by means of 
debentures. 

The wages question in the finished iron trade may now be said to 
have been settled. At aconference of the operative members of 
the Board of Arbitration, held at Darlington on Monday last, it 
was resolved—‘‘ That the question of a minimum shall be submitted 
to the arbiter to decide what it shall be. Shall it be 9s. 6d., or 
what other sum? but that it shall not be fixed at any sum below 
8s. 6d. per ton, on the basis as laid down at the meeting that was 
held at the Westminster Palace Hotel, London, on May 28th, 
1875. That we repudiate the claim of the employers to pay a lower 
price on mottled, white, and grey iron, and that if the employers 
will insist on making this demand, we h: reby instruct the operative 
members of the standing committee to bring before the arbiter the 
right of the employers to pay doubling and other rates that are 
paid to the workmen in Staffordshire.” The employers have all 
along recognised tae appointment of an arbitrator in all questions 
of difference, and as they are likely to do the same on the present 
occasion, no difficulty need be apprehended. 

At the same meeting of workmen’s representatives a resolution 
was passed condemning in strong and decided language the recent 
action of the millmen at the Britannia Works, Middlesbrough, 
which was declared to be opposed to the principle and practice of 
arbitration, and for this reason the operative members of the Arbi- 
tration Board have resolved to oppose the collection of subscriptions 
on their behalf. 

Upwards of 150 men in the employ of Watson and Kipling, 
chemical manufacturers, Seaham Harbour, have struck work, 
because they allege that they are paid fully 15 per cent. below the 
chemical workers on the Tyne. A strike of 500 glassworkers has 
also taken place at the Wear Glass Works of Messrs. Hartley and 
Company, in consequence of a notice for a reduction of 10 per 
cent. 

A correspondence as to the probable construction of a railway 
to rival the gigantic monopoly now wielded by the North-Hastern 
is now exciting attention in the North. The promoters of the 
proposed Durham and Yorkshire Railway are notidle. They have 
already placed in competent hands the work of surveying the sixty 
miles of length proposed to be traversed by the new line. A few 
weeks more cal we shall probably know the proposed route. The 
new railway will render the freighters of this district independent 
of the North-Eastern in Durham and North Yorkshire, or rather 

fiom the raising of the coal and iron ore to the manufacture of 
the finished article, but when they come to transport the finished 
article they will still be at the mercy of the North-Eastern unless 
they depend entirely upon shipping, and that recourse, it need 
hardly be said, is not always convenient. But the freighters on 
Teesside are not alone in their discontent at North-Eastern Rail- 
way management. Other freighters in the neighbourhood of 
Sunderland and Newcastle are smarting under a sense of wrong or 
neglect, and ——— for rival railways are under discussion. One 
— lays down an elaborate scheme for a new railway from 

ewcastle to Leeds, which could be constructed, he thinks, for a 
sum of £3,000,000. Other gentlemen have, however, conclusively 
shown the f: of any such calculation, and the new line, if 
ever it is undertaken, will require a very much larger capital than 
this. Meanwhile, the North-Eastern directors are showing more 
anxiety to meet the reasonable requirements of the district that 
are admitted by themselves to be their main source of support. It 
is poer.ble that by a little more conciliation on their part the 
threatened o ition may be entirely averted. 

In the coa e of South Durham ‘there is no prevailing feature 


except that of dulness. Coke continues in moderately good request, 
but prices do not improve, and as more coke is being thrown upon 
a rather languid market, the pro: of an early revival is not 
very strong. Manufacturing coal is in tolerably fair request, there 
being only limited stocks accumulated at the pit bank, while a 
small advance has recently been conceded in value. Households 
are quiet, and the output is less than it was two or three months 
ago. In other respects the coal trade is in statu quo. New 
resources of production are gradually being developed, but the 
larger winnings now in progress will not be completed for another 
year or eighteen months, and coalowners are hopeful that before 
that time things will have mended so far as to warrant the etended 
production now in contemplation. 

The Northumberland coalminers held their annual picnic at 
Morpeth on Monday. A general holiday was observed throughout 
the county. The Cleveland miners held their annual gala or 
demonstration at Guisbrough to-day—Thursday--which was also 
held as a holiday at all the ironstone mines. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

Arter three or four weeks of a steady decline in prices, the 
Glasgow iron market has, within the a” few days, been firmer, 
and the trade appears to give promise of a more settled character. 
On Friday the warrant market was firm, and prices were 1s. above 
the average of the two previous days, while on Monday a quiet but 
firm business was done, at about 3d. over the closing quotations of 
last week. The tone of the market continued steady on Tuesday, 
and tr tions were effected between 58s. 9d. and 59s. 3d. There 
has been a marked improvement in the demand, although it is yet 
far from satisfactory. 

On Wednesday and to-day (Thursday) the warrant market did 
not manifest any material change, notwithstanding the disquieting 
influence of the large commercial failures in London and the 
provinces, Business in the iron market to-day was perfectly 
steady, though of small proportions, Transactions effected at 
58s. 3d. cash, at which buyers closed; sellers at 58s. 6d. 

The trade in maker’s iron has also become more settled, and the 
spokes, which are subjoined, show ie 4 few alterations :-— 

-m.b., at Glasgow, No. 1, 60s.; No. 3, 6d.; Gartsherrie, 
No. 1, 65s. 6d.; No. 3, 61s.; Coltness, No. 1, 67s.; No. 3, 63s.; 
Summerlee, No. 1, 65s.; No. 3, 62s.; Langloan, No. 1, 64s.; No. 3, 
62s.; Carnbroe, No. 1, 61s.; No. 3, 60s.; Monkland, No. 1, 60s.; 
No. 3, 59s.; Clyde, No. 1, 61s.; No. 3, 59s.; Govan, No. 1, 60s.; 
No. 3, 59s.; Calder, at Port Dundas, No. 1, 65s.; No. 3, 63s.; 
Glengarnock, at Ardrossan, No. 1, 67s. 6d.; No. 3, 61s.; Eglinton, 
No. 1, 60s.; No. 3, 59s.; Dalmellington, No. 1, 60s.; No. 3, 59s.; 
Carron, at Grangemouth, No. 1, 70s.; Shotts, at Leith, No. 1, 
66s.; No. 3, 63s.; Kinneil, at Boness, No. 1, 61s.; No. 3, 59s. 

The shipments of pig iron from Scotch ports for the week ending 
the 12th inst. amounted to 11,625 tons, showing an increase of 
6142 tons as compared with those of the corresponding week of 
1874. The imports of Middlesbrough pigs at Grangemouth for the 
week were 1335 tons, or 395 less than in the corresponding week of 
last year. There is an improvement in the exports amounting to 
close upon 3000 tons since the last return. 

At some of the malleable works there is a fair amount of work, 
but the majority of them are poorly employed. Prices of manu- 
factured iron are nominally unaltered. Generally speaking, a 
better trade is now being done at the foundries, and to this circum- 
stance is to be attributed the fact that No. 3 is selling compara- 
tively little below the first brand. 

The coal trade in the West of Scotland continues dull at the 
following prices :—Household sorts, 8s. 6d. to 10s. 6d. per ton; 
steam, 8s. 3d. to 11s.; smithy, 14s. 3d. to 14s. 6d.; splint, 8s. 3d. 
to 9s.; Wishaw Main, 7s. 6d. to 8s. 6d. Both the home and foreign 
demands are in a feeble state, and there is a plethora of supply. 
In the eastern mining counties, especially in Fife, however, a better 
demand has sprung up within the past week or so, and orders are 
coming to hand somewhat more readily for house and steam coals, 
Prices are, in these circumstances, more easily and fully sustained. 
The demand for gas coal has also improved, and the shipping trace 
gives tokens of greater activity. At the port of Granton the coal 
shipments have, indeed, been exceptionally heavy as compared 
with the bulk of the trade in recent times. The exports at the 
other harbours on the Firth of Forth have been good. 

The ironmasters appear, as a rule, to be keeping the output of 
pigs within narrow limits, and are also making reductions in the 
wages of the furnacemen. Some opposition is being offered at 
certain works by the men. Those in the employment of Messrs. 
Colin, Dunlop, and Co., at Quarter Ironworks, in Hamilton 
district, have intimated their refusal to work at the reduced rates. 
The employers urge that, in the face of a falling market, they have 
no alternative but to reduce the rate of pay, and it is feared that, 
should the men carry their threat of resistance into execution, the 
furnaces will have to be damped down. The miners employed by 
the same firm have had their wages broken by another shilling per 
week, but they are expected quietly to submit. 

The shale and coal miners at the Balaclava pits of Messrs. Merry 
and Cuninghame, near Johnstone, who were ejected from their 
dwelling-houses a fortnight ago, for refusing to accept the reduced 
wages, have nearly all left the place, and as work at the collieries 
is entirely suspended, the ‘‘ oncost ” men have now received notice 
that their services will be dispensed with in the course of a few 
days. The stoppage of these works has reduced the inhabitants of 
the village of Balaclava to a state of poverty, as mining was the 
only industry on which they had to depend. In the important 
district of Motherwell, the miners are more fully employed, as a 
result of a large number of men having gone to other places and 
other kinds of work. Still, mining here is being carried on within 
greatly narrowed limits. A very important colliery, that of Watson- 
ville, was recently closed, and on account of the low prizes of coal 
the oe pe that used to characterise the locality has received a 
decided check. 

The Lochgelly Iron Company have given notice of a reduction of 
6d. a day in the wages of their ironstone miners, but the pay of 
the coal miners is not at present to be touched. 

The shareholders of the large iron and coal concern of Merry 
and Cuninghame, Limited, held a meeting at iMaclean’s Hotel, 
Glasgow, on Monday—Sir Robert Napier presiding—and unani- 
mously confirmed the resolutions adopted at a previous meeting to 
transfer the entire properties and business of the company to the 
vendors, by whom the works will be carried on as they were before 
the formation of the limited company. The shareholders appear 
shighly pleased with the terms on which Messrs. Merry and 
Cuninghame have bought back their property. These terms, I 
should add, were fully explained in a recent issue of THE ENGINEER. 

Considerable progress is being made with the work of extend- 
ing the Callander and Oban Railway from Tyndrum to Oban. 

The returns of the Clyde shipping trade for the month of May 
show that the arrivals exceeded by 4000 tons, and tho sailings 
by 17,000, those of the corresponding month of last year. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE decision to carry on the Plymouth and Abernant works has 
lessened the consternation in the district aroused by the failure of 
Messrs. Fothergill and Hankey, and hopes are now held out that, 
after all, things may not turn out so bad as many predicted. I 
hear there is actually an intention to blow in some of the furnaces, 
_ this news — be “Seated omen’ ey sand trade = 

‘inues to present a very depr », an ough very low 
uotations, which by no means could be paying ones, are put into 
the market, still business is rémarkably dull—indeed the latest 
item of news is discouraging toa di At Cyfarthfa, which 





was beginning to assume quite a hopeful appearance, a number of 
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men will be dismissed this week. These men are puddlers, and 
this alone is significant, as one can get a sale of puddled bars when 
rails are not even thought of. 

A slight dispute at the or works has been settled, and 
there now a little briskness observable. At Briton Ferry, 
Tredegar, Landore and Cardiff, appearances are better, but no 
one can yet write of the Welsh iron trade in an encouraging spirit. 
No new speculation, for instance, would be | hed at p t 
My only wonder is that some of the old ones are not put into the 
market in conjunction with coal properties which might work the 
others off. 

The coal trade is rapidly assuming its old character. Dowlais, 
Cyfarthfa, and Plymouth, are pretty well occupied, and at no place 
is coal going a ing for customers, It is as I conjectured, the 
best seams of Welsh coal are attracting back the old customers, and 
we have the additional consolation of knowing that if Belgium 
affects our iron trade and deprives us of a large share of business, 
we are now enabled to send to Belgium a quantity of our coal. 

The great dispute between Dunraven and Pritchard, for a tract 
of coal ground in the Rhondda Valley, has been settled in Mr. 
Pritchard’s favour. 

As an instance of the improvement which has begun to set in 
with our coal workings, I am glad to note that at Deep Duffryn 
Colliery, the Lge ne of Messrs. Nixon, Taylor and Co., 576 tons 
were raised on Monday. The usual output previous to the strike 
was about 600, and this case may be taken as a fair sample of the 
surrounding, the ae from the monotonous puffing of the 
engine, and the absence of all life about the workings, to that of 
marked activity, being accompanied with those signs of comfort 
around the dwellings of the colliers which are always so pleasant 
to behold. I look upon labour questions as now happily settled 
for a long time tocome. We may have a bit of a brush at the end 
of three months, when the arrang ts are completing for fixing 
a basis and a sliding scale, and then farewell to strikes. 

Ican only just touch upon the Resolven and Pentwe collie 
dispute, and remark upon its importance and interest. Until 
= committee of inquiry have reported progress nothing can be 
sai 

In closing my dispatch I learn that all puddling operations have 
a suspended at Abernant; this is one of the properties of Mr. 

‘othergi 
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“THe STEAM ENGINE EXPLAINED.”—During the last two years, 
whilst this work has been out of print, Messrs. Hopkinson and Co. 
have had very numerous inquiries from all parts of the country, 
and many from abroad, concerning a new edition. Having, since 
the issue of the former edition, invented a new and superior steam 
engine indicator, Messrs. Hopkinson and Co. did not think it 
advisable to reprint the work, and they have had in preparation a 
new work, with an almost entire change of matter, giving examples 
from almost e description of engine. They now beg to notify 
to all inquirers the new treatise is now ready, particulars of 
which will be found in the book advertisement column of this 
journal,—({Apvrt.) 
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THE BRAKE COMPETITION. 

WE publish this week a two-page table in which are 
embodied the principal facts connected with the competi- 
tive trials of brakes on the Midland Railway. The figures 
contained in this table require some explanation, which we 
shall give here. ; f 

In the first place, the table containsall the data supplied 
by observations made in the way explained in our last 


impression. The weights of the engines and tenders and | 


those of the trains are given separately, while the third 


column of weights gives the total weights of the engines | 


and trains combined. These are followed by a statement 
of the observed times in seconds occupied in running suc- 
cessive distances of 800ft., the last column of seconds 
giving the figures from which the speed is deduced. Thus 
it will be seen that in a great many cases the last 800ft. 
was run in 11 seconds, which corresponds to a speed of 
49°5 miles per hour. The uniformity with which train 


after train attained this speed and failed to exceed it is, of | 


course a coincidence, but it is all the more remarkable. 
While on the question of speed, we may also call attention 
to the fact that although the members of the commission 
contemplated the testing of brakes at a speed of 60 miles 
an hour, this velocity was never once attained with any 
train. Every possible exertion was made to reach 60 miles 
an hour, and the engines used are with one exception— 
that sent by the Lancashire and Yorkshire—among the 
most powerful passenger engines in the world. It may 
therefore be taken as proved that no engines are now 
running in England which on a straight and level line can 
attain a speed of 60 miles an hour in a three miles run 
with a fully loaded train of 15 carriages. One fact worth 
comment became apparent during the competition. In 


almost every ease the drivers ran their engines up to the | 


trial ground fully linked up; but the moment they passed 


the flag they put the link in full gear and opened the | 


steam regulator as wide as possible, with the immediate 
result that the speed very often fell off. This will be seen 
at once by a glance at the seconds column in the table. 
When full steam was thus given at a high speed the engines, 
to use a technical phrase, became “choked with steam;” in 
other words, the exhaust could not get away fast enough, and 
the back pressure was augmented. The highest speeds were 
attained, it will be seen, by the engines of Mr. Johnson, 
of the Midland, and Mr. Fletcher, of the North-Eastern, 
and it isa specially noteworthy fact that Mr. Johnson’s best 
engine was new out of the shop ; so that it is evident that 
both for design and perfection of workmanship and of 
erecting, the Midland engine works at Derby deserve no 
small approval. The engine of the Lancashire and York- 
shire Company gave excellent results, considering her 
small dimensions ; but she was driven by a man who per- 
fectly understood all her peculiarities, and her frictional 
resistance was no doubt at a minimum, as a consequence of 
continued service. In a small table below we give a pre- 
cise statement of the distribution of weight on the engines. 


| all the work out of it in one foot, then a retarding force 
equal to 120°25 times the weight of the train must be ex- 
erted through that foot. In other words, the whole of the 
work stored in the train may be reduced to an equivalent 
representing the weight in tons or pounds which the energy 
of the moving body would be able to lift to a height of 1ft. 
| This is obtained simply by multiplying the whole weight 


| of the train by the distance obtained by the formula - ; 
29 


| 
| ‘ Wr? . 

| and expressed algebraically, 39 represents in all cases 
| the stored up energy in any moving body, W being the 
| weight of the body. 

Now we have explained that before a train can be 
| brought to rest the work which accumulated in it while 
| its velocity was*augmenting must be taken out of it. 
| In the case of the brake competition the work was taken 
| out by the brakes ; and one element in estimating the 
relative capacities of the general systems tried for stopping 
| trains is supplied if we know what was the work stored 
| up in the train at the moment the brake was put on. 
| This we have calculated for all the cases in which we 
| obtained the requisite data, and it is expressed in the 
| column of foot-tons. It will be seen that this quantity 
| varies not as the speed but as the square of the speed, and 
thus an apparently moderate increase in the velocity of a 
train greatly augments the work which the brake has to 
| perform. Thus, for example, the London and Brighton 
train, No. 16, when running at 52 miles an hour, had as 
much work stored up in it as would suffice to lift 18,319 
tons one foot high. But the same train when running at 
49°5 miles an hour had work stored in it equivalent to 
| only 16,830 tons lifted a foot high, and similar ex- 
amples of the same truth may be found in the table. As, 
| then, this stored work has to be taken out by the brake, 
| no better measure of the work actually done by each brake 
| system can be found than that which we have adopted. Our 
| table, in a word, shows on inspection the actual work done 
| in foot-tons by each system of brake in each experiment. 
But such a statement in itself is incomplete, because 
although it shows the total work done, it takes no account 
of the time in which it was done. Thus, of two brakes 
doing precisely the same amount of work, one might be 
twice as long in doing this work as the other, and con- 
sequently it would really be only half as efficient. To get 
over this objection we have supplied a second column of 
figures, which gives not the whole work in foot-tons, but 
the work done In foot-tons per second, and this column is 
that which must be used for all purposes of comparison. 
The figures therein contained show the power of each 
brake, and the deductions which are to be drawn from it 
are sufficiently remarkable. Thus for example we find 
from numbers 17, 18 and 19, that while Fay’s brake, in one 
experiment, did work to the amount of 452°! tons lifted a 
foot high in a second, Smith’s vacum brake on the Great 
Northern train did 748°1, and Clark’s brake on the London 
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A simple statement of the speeds and distances run after 
the application of the brake conveys very little informa- 
tion concerning the relative efficiency of the various systems 
of retardation employed, and our readers may well confine 
their attention to the last three columns of our table, as 
that contains all the data which are required, in our 
opinion, to establish the comparative merits of the brakes 
tried, regarded simply as train-stoppers, and without 
consideration for the mechanical peculiarities of their con- 
struction. As the system we have adopted in compiling 
these three columns of figures may not be familiar to some 
of our readers, we shall make no apology for briefly ex- 
plaining it. ; 

During the time that a train is acquiring a given velocity, 
work is being stored up in it, and all this work must be 
expended on something and in some way before the train 
can be brought to a state of rest. The amount of work 
stored up will depend on the weight and velocity of the 
whole moving mass of the train, and will, in all cases, be 
equivalent to that which would be expended in lifting the 
whole train—engine, tender, and all—to that height from 
which the train would have to fall to acquire the given 


velocity. This height is expressed by the formula = »v 


being the velocity, and g representing the action of gravity. 
We shall not go into details to explain how the formula is 
obtained; that can be learned from any text-book of 
science, or from a series of articles on weight, force, 
inertia, momentum, &c., which appeared in the thirty- 
fifth volume of this journal. In the preceding for- 
mula g stands for 32°2, and the formula means this: 
—If the velocity of the train in feet per second be 
squared—that is, multiplied by itself—and the square 
be divided by 64°4, the quotient will give the height in feet 
from which the moving body—in this case a train— must 
fall to obtain the required velocity. Thus, let us suppose, 
for example, that the speed of a train was 88ft. per second, 
or sixty miles an hour. Then, 88 squared and divided by 
64°4 gives us 120°25 as the number of feet from which the 
train must have fallen to acquire the given speed; and the 
work stored in a train running at sixty miles an hour will 
obviously be great enough, if the motion could suddenly 
be diverted to one at right angles to that at which the 
train was proceeding, to carry the train up in the air to 
a height of 120°25ft. Now if, instead of letting the 
rain rise into the air to a height of 120°25ft., we took 





and North-Western did 633 foot-tons per second. Here 
then it will be seen we have an excellent standard, when 
properly used, by which to compare the various brakes 
tiied. But even with this the facts are still not as clearly 
expressed as is desirable, and we have, therefore, introduced 
a third column, which shows the distance to which all the 
trains would have run under the conditions of each experi- 
ment had the speed been 50 miles an hour. The figures 
are instructive, and claim examination. It may be well to 
explain that the distances which a train, or any other 
moving body, will traverse against a constant retarding 
force, vary as the squares of the velocities, while the time 
spent in traversing these distances will vary only as the 
velocities. That is to say if a train running at 10 miles an 
hour was brought to rest in 100ft. and 22 seconds, 
then under the same conditions of retardation, if the 
train were running at 20 miles an hour, it would traverse 
400ft., and occupy 44 seconds in being brought to rest, 
this is the proposition on which the table of reduced 
velocities has been calculated. To the great majority of our 
readers the explanations we have given are not necessary, 
as they are familiar with the laws of matter and motion. 
But the interest excited by the brake competition is not 
by any means confined to engineers, and as it is but right 
that all interested should understand the questions involved 
as fully as possible, we have been explicit at the risk of 
appearing to be prolix. 

It is time now to offer a few words of explanation to 
engineers, on points which they will hardly overlook. In 
the first place it will be seen that we have assigned the 
whole duty of retardation to the brakes ; but it is certain 
that various other resistances were at work, as, for instance, 
the friction of the journals, the resistance of the road, of the 
air, &c. As, however, it is impossible on the data given to 
estimate what we may term the normal resistance of each 
train with anything like accuracy, and as we know that in 
any case it bore a small proportion to the brake resistance, 
and did not vary to a large amount among the different 
trains, we have neglected it altogether, and dealt with the 
force of retardation as though it were all performed by the 
brakes. A certain amount of error is thus introduced 
beyond question ; but the error is very small, and its pre- 
cise amount could not possibly be determined under the 
conditions of the competition. Again, it will be seen that 
in all cases, although we have given the precise weights of 
the trains as obtained by actual weighing at Derby the day 








after the trials concluded, we have in our calculations 
neglected the odd hundredweights and quarters, and taken 
the weights in round tons. Tn this way, again, a small 
error is introduced; but this error could not possibly be 
eliminated, because, as a matter of fact, no one knows what 
was the precise weight of any train when it was actually 
running its trial. In the first place, although the trains 
were loaded with pig iron, springs, or chairs to represent a 
fullcomplement of passengers, the trains were further loaded 
by those present at the trials. On one occasion for 
example, a train carried no fewer that seventy passengers, 
representing over five tons. Again, some of the trips were 
made when the tenders of the engines were full, others 
when they were nearly empty. Here we have a possible 
variation of several tons. Under the circumstances, to deal 
with hundredweights would have been absurd, and as we 
have stated, we have taken in all cases the nearest ton to 
the weights obtained at Derby. 

As to the lesson to be drawn from the table, it will be 
seen that as far as the action of the brake-blocks alone 
is concerned, the work done by all the brakes appears to 
have been about the same. In scarcely any instance were 
the wheels skidded. No attempt was made to measure in 
any way the force with which the blocks were applied to 
the wheels, but as far as can be judged from the effects 
produced, there was no special advantage produced by any 
one system: over any other system in this respect. But the 
figures in our table show that, in spite of this fact, certain 
systems presented very remarkable advantages as train- 
stoppers over other systems. Thus, for example, in the 
experiment No. 37 in our table, we find that the Westing- 
house automatic brake developed a resistance of no less 
than 1017 foot-tons per second, which is far in excess of 
the work done by any other brake in the whole course of 
the competition. In the same series, a little lower down, 
we have experiment No. 39, in which Smith’s vacuum 
brake developed 669°6 foot-tons per second. Now in both 
trains all the wheels were fitted with brake-blocks, and it is 
tolerably certain that the force with which the blocks were 
applied to the wheels was about the same in both cases. But 
in an experiment made to test the time required to apply 
the blocks the trains being at rest, all the brakes were 
applied simultaneously, and in not more than 3 seconds 
after the valve was opened, in the case of the automatic 
brake, while the time required to apply the blocks on the 
Smith’s vacuum varied from give about 7 seconds to as 
much as 18 seconds. Now the whole time required to pull 
up the Great Northern train, No. 39, was only 24°5 seconds, 
from which it will be seen that many of the blocks could 
only have been on for 65 seconds. The Westinghouse 
automatic brake stopped its train in 18 seconds. If the 
Great Northern train were pulled up in the same time, 
then some of the blocks would only just be put on at the 
time the train stopped. If we take 3 seconds as the time 
required to put on the brakes on No. 37, then the whole 
time they were in action was but 15 seconds. If we strike 
an average, and say that the whole time required to apply 
all the blocks in No. 39 was 12° seconds, then the 
time the brake was really in action was but 12 seconds. 
It might be argued from this that the Smith blocks are 
more efticient than the automatic blocks; but such was 
not the case. Taking the reduced number of seconds in each 
caseas representing the true time of application, we find that 
the Westinghouse blocks did 1221 foot-tons per second, while 
the Smith brakes did 1320 foot-tons per second. As it is 
possible that the assumption that the time during which 
the blocks in case No. 39 were in action is not strictly 
accurate, it will be seen that the work done in each experi- 
ment during the time the blocks were on -was sensibly the 
same. Weare quite aware that this conclusion may be 
questioned, because the weight of the Great Northern train 
was in excess of that of the Midland train. But it must 
be remembered that we have already credited the Great 
Northern train with its increased weight, because our 
estimate of brake efliciency per second is based on the 
total work stored up in the train, and in arriving at the 
total the weight of the train is, as we have shown, a most 
important factor. It will be found, indeed, on examination 
that in every case that brake which was the most quickly 
applied was the most efficient. In this way alone is it 
possible to account for the admirable results obtained with 
Fay’s brake on the Lancashire and Yorkshire train. 
Careful examination proved that so closely were the wood 
blocks fitted to the wheels of this train that less than half 
a turn of the lay-shaft sufficed to put them hard on. Now 
a careful experiment made with van-brakes, reported in 
our table, showed that when a guard stood at attention, he 
could apply a handbrake with suclr force as just not to 
skid the wheels in 3 seconds. We shall certainly be 
within the mark if we say that the Fay brake was put on 
in five seconds after the signal was given. The best result 
obtained with the Fay brake, per se, is that stated in 
No. 9. The brake in this case did 608°4 foot-tons per 
second. If we deduct 5 seconds as the time spent in 
getting it hard on, we find that the work is augmented 
from 608°4 tons to 768°6 tons. This is a long way below 
the result obtained with either the automatic or the vacuum 
brake, and the falling off in efticiency is no doubt due to 
the fact that manual power was unequal to the task of 
competing with the arrangements adopted by other in- 
ventors for applying their brakes. The Fay brake may in 
this respect be singled out from the others, and what we 
have stated in general terms concerning the uniformity of 
force with which the blocks are put on will not apply to it. 

Another point worthy of consideration is that the mere 
extension of a continuous brake throughout a train may, 
under certain circumstances, be of no possible utility. 
This is a most important fact, to which we wish to direct 
the special attention of railway companies. If we assume 
that all the blocks in a train can be applied simultaneously, 
then the larger the number of wheels braked in a given 
train, the more efficient will the brake be. But the only 
brake tested which fairly complied with this condition was 
the Westinghouse automatic. That of Steel and McInnes 
approximated to the required condition, and so did Clark’s 
chain brake, but the vacuum brakes, both of Westinghouse 
and Smith, were especially deficient in this respect ; there 
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was nothing like a simultaneous application of the brakes 
under the action of a steam ejector. If the time required 
to apply a brake to a given carriage is such that the train 
may be brought to rest by the other brakes before the 
laggard can be got to act, then is the laggard a useless 
excrescence. In the experiments with Clark’s hydraulic 
brake, it must be borne in mind that but eight carriages 
were fitted up. It might be assumed that if the whole 
train had been fitted much quicker stops would have been 
made. This is possible; but the fact that it is possible 
does not, standing alone, prove that any advantage what- 
ever would have been gained had a block been applied to 
every wheel throughout the train.* Before it is certain 
that any advantage would have been gained by fitting 
fifteen vehicles instead of eight, it is necessary to prove that 
the brakes would have been applied approximately as 
rapidly in one case as in the other. Indeed, it is easy to 
see that circumstances might arise under which a multipli- 
cation of brakes would do anything rather than add to their 
efficiency; and brake systems which may work very well 
indeed over short lengths of train may give very disap- 
pointing results when fitted to long trains. Putting all 
things on one side, it is indisputable that, regarded as a 
train stopper, the Westinghouse automatic brake was by far 
the most efficient tried by the railway commissioners. 
There is no oversetting the fact that this brake not only 
did the largest amount of work per second, but that it 
actually stopped a train in less time and in a shorter dis- 
tance than any other train on the ground moving at the 
same speed was stopped. How this fact was brought to 
pass may perhaps meet with various explanations. The 
only satisfactory one to us is that which we have already 
given, namely, that it was due to the admirable prompti- 
tude with which every block throughout the train was 
brought into operation. 

In another respect the automatic brake asserted its 
claim to be considered thoroughly satisfactory. It will be 
seen that one of the most important features in a brake is 
that the parting of a train should not interfere with its 
efficiency. We have no desire to draw invidious compari- 
sons, but we must use facts to illustrate our propositions. 
The vacuum brake, whether that used on the Great 
Northern or on the London and Brighton line, is depen- 
dent for its efficiency on its connection with the engine. 
If this be severed, not only can no vacuum be made, but 
the pipes being broken between the carriages air will rush 
in and destroy ths vacuum. It is argued that the ex- 
hausters in the vans, which we have already described, will 
maintain a vacuum, but itis obvious that this they cannot 
do unless the mouths of the pipes are closed, even when 
the train is running at speed, while the exhausters become 
useless when the train is nearly brought to rest. It weuld 
be quite possible under the circumstances, if a train by ke 
in two, for the latter portion to run into the remaint- 
with very serious results. Now, with the automatic brake 
it was proved during the competition that the only effect 
produced by the parting of a train was to stop both por- 
tions in a few seconds. The use of a slip coupling with 
the Great Northern train, on the other hand, was followed 
by a protracted run, steam having to be kept on in order 
to keep the tirst portion of the train out of the way of the 
last. Again, with the Fay brake, the parting of a train might 
leave a large section without any brake power whatever, 
and, in effect, the actual parting of the train during the 
competition did so disarrange the brake gear, by the 
bending of one of the square coupling rods, that the train 
had to be sent to Derby to have a new lying shaft coupling 
put in. In the Westinghouse vacuum brake, valves are 
titted to the hose pipes in such a way that when the couplings 
slip apart the tube ends are closed ; and so, if the brake were 
already applied to the tail end of a train, it would remain 
on till leakage took it off, and this is, so far, a step in the 
right direction. But the utmost that can be done with any 
brake dependent on union with the engine for its entire 
efficiency is very little. If we suppose that all the brakes 
are hard on under the hydraulic system of either Clark or 
Barker, even if the hose be fitted with valves, it is certain 
that at the moment the train parts some leakage will take 
place. But any leakage in an isolated system of pipes 
intended to be under hydraulic pressure will take the 
pressure off at once; and we are irresistibly led to the 
conclusion that if a train fitted with hydraulic brakes 
parted, then the brakes would cease to operate on the 
hinder portion of the train, while they might be in full 
operation on the leading portion, and unless great care was 
used a collision might result. The great feature of the 
automatic brake is that the carriages are practically inde- 
pendent of the engine; that is to say, each carriage conveys, 
stored up beneath it, the power required to apply the brake, 
and it was proved during the competition that no leakage 
could take place during the few seconds required to bring 
the train to rest which would impair the efliciency of the 
brake. Finally, we may point out that there was no test 
to which the Commissioners thought proper to submit the 
automatic brake that it was not only ready to encounter, 
hut did encounter successfully. There was no hitch in its 
working, Nothing broke down, or gave way, or required 
vepairs. The brake was used almost daily in working the 
train as a special from and to Derby. It complied with 
every demand made upon it, and in this respect it was 
more satisfactory than any other of the kind. 

One point remains for consideration—-one, we may add, 
on which, were it practicable, we would willingly remain 
silent. The Commissioners drew up a programme setting 
forth the manner in which they proposed to conduct their 
experiments. From this programme many departures 
were made. Thus, for example, no experiments under the 
heads © and H were carried out. On the whole, however, 
there is no reason to complain of the system adopted. But 
it was very freely stated during the trials that inventors 
interested in the success of their inventions did not 
rigorously comply with the orders of the Commissioners. It 


* It should be stated here that after the first experiment, in which the 
Loudon and Nerth-Western train parted in two, Mr. Clark threw some of 
his chain brakes out of action. Thus, in his first experiment, the brake 
was applied to the whole train; in the second and third runs it was 
fitted to eleven vehicles, and in the fourth trial to ten vehicles only. 





will have been seen from what we have stated that very 
important advantages would result, from putting on the 
brakes at the earliest possible moment, and there is reason 
to believe that in certain cases brakes were virtually on 
before the signal was given. Again, advantage would be 
geined—in one case at least—by the simultaneous applica- 
tion of he brake from several carriages at once, instead of 
the duty of applying it being left to the guard or driver, or 
both. We confess that from our position in the trains it 
was impossible to see the precise method in which the 
brakes were in each case applied; but we know that from 
the Duke of Buckingham down, every member of the 
Commission present was active and vigilant, and instead 
of stating that any special method of applying a brake 
was adopted, we have preferred to assume that in 
every case the brakes were applied agcording to the 
programme, and we have consequently contented our- 
selves with stating in our table how it was intended 
that the brakes should be operated. Until the publication 
of the official report we can have no certainty that the 
programme was in this respect departed from in any way. 
From the figures we have given many more deductions can 
be drawn by the intelligent reader than those to which we 
have called attention. We may, before concluding our 
notice of the whole subject, point out that the experiments 
on train resistance are of comparatively very little value. 
The observations made were in no sense complete or 
satisfactory, though they are of some use as showing the 
relative frictional resistance of certain trains. 

In conclusion we must beg to express our sense of the 
courtesy displayed by every member of the Commission, 
and every officer of the Midland Railway. These gentle- 
men used every exertion to promote the comfort of the 
large party of engineers who were present, and we can 
assert, without fear of contradiction, that as regarded their 
tools, their shops, and their men, the Midland Company 
left nothing undone to help competitors—no matter from 
what quarter they came—and that Mr. Allport, and Mr. 
Johnson, and their subordinates, manifested the most 
strict impartiality, and the best possible feeling towards 
every individual concerned, directly or indirectly, in the 
competition. 

Finally, we wish to explain that the numbers preceding 
the experiments in our table do not represent the order in 
which the experiments were made. We have adopted 
them simply for convenience of reference. In point of fact, 
the experiments were very much mixed up—a B or an E 
experiment, for example, often coming between a couple of 
G or Fruns. A great deal of rain fell during the experi- 
ments, but we have not thought it necessary to 1efer to 
this fact in our table, because on no single occasion were 
the rails in such a condition that the efliciency of the 
brakes was affected by the state of the weather. The rails 
were always quite dry, or thoroughly wet—there was none 
of that clammy greasiness which reduces the coefticient of 
adhesion. 





TRIAL TRIP OF THE GENERAL STEAM NAVIGATION COMPANY'S 
STEAM SHIP PLOVER.—This fine vessel, built by the well-known firm 
of Messrs.Mounsey and Foster of Sunderland, and engined by the 
North-Eastern Marine Engine Company, Limited, made her official 
trial on Wednesday last, and proved a great success. She has been 
built under special survey, and is a model as to workmanship and 
finish, her lines combining carrying capacity and great speed in a 
very unusual degree. She is intended to trade between London and 
Charente, and is admirably adapted for this particular service. 
Her dimensions are as follows :—Length, 230ft. ; breadth, 27ft., 
depth, 17ft., and on trial had 1100 tons dead weight on 
board, leaving a clear side of 4ft. Gin. at the lowest part. The 
engines are compound surface condensing, 110 horse power, on Mr. 
Allan’s well-known patent, and during the trial gave the following 
results at ordinary working speed :—Steam, 63 lb. per square inch ; 
vacuum, 27in.; revolutionsat 60; indicating 480 horse power, 
and driving the vessel 8} knots per hour, on a consumption of fuel 
of 792 lb. per hour, or 1°65 lb., per indicated horse power per hour, 
a result rarely arrived at full power. The engine ran at one time 
at 65 revolutions per minute, indicating 562 horses power, or more 
than five times the nominal, and driving the vessel at 94 knots, or 
a knot per hour more than contracted for. The dimensions of the 
engines are as follows :—High-pressure cylinder, 28in. diameter ; 
low “or yon 52in, diameter: stroke of both, 4ft. in. 30th 
vessel and machinery have more than answered the expectations 
of the representatives of the General Steam Navigation Company, 
and reflect credit on the shipbuilders and engineers. The super- 
intendence of the construction of the vessel and machinery was 
entrusted to Messrs. Wawn and Wilcox, consulting engineers of 
Sunderland, 


A FoRMIDABLE GuN Boat.—On Saturday, the Bermejo, which 
is one of two gunboats now in the course of construction by the 
Messrs. Rennie for the Government of the Argentine Republie, was 
successfully launched from their iron shipbuilding yard, Greennock. 
Looking to the vessel merely as a floating gun-carriage the aim of 
Messrs. Rennie has been to adapt it to the powerful gun it is to 
receive, Its draught of water is small, its buoyancy great, its 
speed for its size considerable, its handiness remarkable, while its 
offensive power is most formidable. On the side of the defence 
something had to be given up, and so the gunboat carries no 
armour. As she will be only a speck on the water, she will trust 
for safety to her own insignificance. The Bermejo and Pilcomaijo 
are of the Arrow and Bonetta class, several of which have been 
built for the British Navy. But while the 18-ton gun is the largest 
carried by any British gunboat, the Bermejo and Pilcomaijo will 
carry one 264-ton 1l-in. 600-pounder gun. This formidable 
weapon will be able to pierce 12}-in. armour-plate backed, and 
will still have a reserve of power. The gun is to be made by Sir 
W. Armstrong and Co. ; it is to he a muzzle-loader, to be fired 
over the bow, and to be capable of discharging three rounds in two 
minutes. The gun platform is movable, as in the British gun- 
boats, and is lifted and lowered by means of screws worked by a 
small engine. The same engine is also used to work a rammer by 
means of hydraulic pumps, so as to load and ram the gun with 
hydraulic power. The dimensions are—length 105ft., beam 30ft., 
depth 10ft. 6in. ; a draught of water about 7ft. 6in. when loaded, 
with a contemplated speed of about nine knots per hour. The 
tonnage is 416 tons B.M., and a crew of 31 men can be carried, 
The engines consist of two pairs of inverted compound twin-screw 
engines, each driving a separate screw under the quarter, and are 
on the same system as those made by Messrs. Rennie for her 
Majesty’s ships Briton, Thetis, Amethyst, and Encounter. They 
are expected to give an indicated power of about 400 horses. They 
are also fitted with a steam steering apparatus similar to that in 
her Majesty’s ship Comet, so that the gunner can point the gun 
by means of the rudder, without the necessity for separate means 
of training. The rudder also is made of unusually ample dimen- 
sions, and a small temporary forecastle is to be fitted forward to 
enable the vessels to proceed with more comfort and safety to their 
destination, the River Plate. These improvements were suggested 
by Mr. Barnaby, of the Admiralty. 
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THE MANCHESTER EXHIBITION, 
(From our own Correspondent.) 

Peruars there is no department of the constructive art in 
which greater advances have been made during the last few 
years in economising labour by the introduction of machinery 
than im the carpenters’ and joiners’ trades. Long after the 
adoption of machine tools by the workers in metals, woodworking 
continued to be effected by manual labour only. This state of 
things is rapidly passing away, and now the shops of the large 
builders in the country are fitted up with machine tools of the 
most approved construction, while even the smaller firms who do 
not conduct their operations on a sufficiently large scale to war- 
rant the use of steam power have small machines worked by hand 
for performing certain operations. 

The advantages of the use of machinery in woodworking are, 
the superiority of the work turned out, the rapidity with which 
it can be executed, and the accuracy with which duplicate articles 
can be formed, so a8 to insurea perfect join between correspond- 
ing parts. These advantages are so great as to compensate for 
the cost of the machinery in all shops where there is a suffi- 
ciency of work. A very complete collection of machines for 
woodworking is contributed by Messrs. Furness and Co., of Liver- 
pool, and only want of space compels me to abstain from giving 
a complete description of each machine. The principal features 
in these machines are the simplicity and solidity of construction, 
all the tables and standards being cast in one piece, and in many 
instances with the base plates attached. Ample provision is 
made for compensating for wear and tear, and, taking into consi- 
deration that many of the spindles make 4000 revolutions per 
minute, and the timber operated upon at 30ft. per minute, it 
will be seen that these are essential particulars. A planing and 
trying-up machine taking in a log 2ft. 6in. wide and 16in. thick, 
and of any desired length, puts a true surface upon the log at a 
rate of about 15ft. to 30ft. per minute, according to the nature of 
the material. The revolving cutter or plane is driven by two straps, 
one on each side of the machine, and a graduated scale is pro- 
vided so that the machine can be set to cut any thickness with- 
out the application of a rule. A saw bench 6ft. long by 3ft. 
wide, with a 42in. saw, is a good specimen of work, and is fitted 
with very useful appliances for keeping the timber up to the 
fence, and a self-acting motion for drawing forward the timber. 

A very ingenious and well-contrived tool is the moulding and 
planing machine, in which the timber is operated upon on all 
four sides simultaneously. The great advantages claimed by the 
makers for this machine are the methods employed to hold the 
cutters to enable them to be readily changed, and the depth of 
cut of the bottom cutter head can be instantly adjusted by 
means of a screw. The timber is kept up to the cutters by 
means of weights, so as to provide for any variation in thick- 
ness. The tool exhibited will plane and mould a piece of timber 
din. wide and 2sin. thick, but they are made to take in timber 
llin. by 4in. The rate of travel of the timber is 10ft., 15ft., and 
20ft. per minute. 

A combined planing and moulding machine and saw bench, 
with rising and falling spindle, is a very convenient article for 
rmall builders, as it combines the advantages of an ordinary saw 
bench with many of the characteristics of the more elaborate 
moulding machine I have just described, only to mould and 
plane a batten on all sides it has to be passed four times through 
the machine instead of only once, as in the larger article. 

A tenoning machine, only recently introduced, possesses many 
advantages, one being that it can cut a trench across any portion 
of a plank, the space near the cutters not being interfered with 
by any standards or gearing. The table on which the timber is 
placed is provided with an adjustable fence that can be set to 
any angle for bevel cutting. 

A power morticing and boring machine is driven by steam 
power, will mortice Jin. to 14in. wide and 5in. deep, or by 
reversing the timber, 10in. deep. On setting the chisel in motion 
it does not enter the work to the full depth at once, but is 
brought down gradually by means of a foot lever, or by a screw 
handle at the side of the machine. When the desired depth is 
obtained, a stop prevents the mortice from being cut too deep. 
The boring apparatus is in line with the chisel, and may be used 
in morticing hard woods to bore a hole to clear the chisel. An 
improvement in the form of the chisel consists in giving it a 
shoulder on each side, by means of which the timber is cut loosz 
in the mortice, and can easily be knocked out, instead of being 
punched into the wood as with a solid chisel. A hand machine 
of similar design is also shown. 

A very handy little tool is one for turning small pins, rods, 
cornice poles, and dowels. No centreing is required as in a lathe, 
the square timber being put in through the head, where it is 
turned by revolving cutters, and passing out through a hollow 
spindle, the diameter of the latter regulating the maximum size 
of the work. A band sawing machine possesses no striking 
novelty, but good workmanship and great attention to details. 
A vertical boring machine can bore holes in either hard or soft 
wood with great rapidity. It is driven entirely by straps, and 
can be run at great speed without the noise attendant upon bevel 
wheels. It can be fitted with tools for cutting or sinking circular 
recesses in planks, and also with a very ingenious tool for cutting 
plugs, such as are used by shipwrights for closing bolt holes in 
decks, &e., and in which the grain of the timber is at right angles 
to the axis of the plug, in order to correspond with the grain of 
the timber in which they are inserted. 

Of nearly equal importance to a good tool is the means of 
keeping that tool in an efficient working condition. Messrs. 
Furness and Co.’s saw-sharpening machine has only one fence or 
vice for holding any description of saw, whether it be a circular, 
frame, cross-cut, or hand saw. No filing is required, as all the 
sharpening is effected by a rapidly revolving emery wheel fixed 
in a balanced swinging carriage, and brought down to the saw at 
any angle required. A grindstone is shown fitted with a slide 
rest for plane irons, by means of which a boy can grind plane 
irons, work hitherto only intrusted to a skilled man. 

A stand fitted with six small grindstones of various thicknesses 
and shapes, running in a cast iron trough and supplied with a 
cistern and small tap over each stone, is intended for grinding 
moulding irons. Altogether, this collection of wood-working 
machinery, which is shown in motion, is one of the most interest- 
ing and instructive in the exhibition. 

Messrs. Smith and Coventry occupy a large stand with a dis- 
play of their special machine tools, including a complete set of 
lathes required to turn out a perfect bolt, which are seen in ope- 
ration under the management of boys. A rough bolt from the 
forge is placed first in a lathe specially adapted for centreing, and 
for that purpose only, and capable of centreing three or four 
bolts per minute. The bolt is then transferred to another self- 
acting duplex lathe, where the shank is turned or slided; two 
tools are used—one for roughing the other for finishing—and are 
set to the required size. The shank of a five-eighths bolt 3in. 
long can be turned in fifty seconds. The bolt-head is then 
finished in a slotting machine, which has a special arrangement 
of chuck for gripping the bolt ; two sides of the bolt head are 
finished at each traverse. The bolt is then taken to a patent 
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chasing lathe to be threaded. This is done on an ordinary 6in. 
lathe provided with Messrs. Smith and Coventry's patent con- 
centric chuck box. The three chasers can be set to any 
standard gauge by moving one lever, the concentric chuck-box 
holding the dies perfectly central with the spindles, insuring an 
accurate thread. After this operation the bolt-head is chamfered, 
and the point formed in a capstan rest lathe. The time occupied 
in finishing a five-eighths bolt 3in. long by means of these vari- 
ows machines is four and a-half minutes, and the bolt being held 
between centres in the turning and threading, the work is accu- 
rately performed, and skilled labour is entirely dispensed with. 

The attention of many visitors is drawn to Weston’s patent 
hydro-extractors, exhibited by Messrs. Mirrless, Tait, and Watson, 
owing to the loud musical sound produced by these machines 
when running empty, a distinct note being produced at varying 
rates of speed. There are several peculiarities in the details of 
these machines which cannot be described without the aid of a 
drawing, which I hope shortly to be able to send you. The 
principal advantage claimed for them is that they are self- 
balanced and are suspended freely from the centre of the driving 
pulley instead of running on a fixed centre. 

In my notice of the machines exhibited by Messrs. Shaw, 
Hossack, and Co., I overlooked a very neat plate shearing 
machine, with circular steel cutters to shear straight or circular 
plates up to three-sixteenths of an inch in thickness. The shaft 
carrying the upper cutter is furnished at each end with eccentric 
brushes, by turning which the cutter is brought down to its 
work when worn, and by means of graduated marks on the 
bushes the shaft is kept perfectly horizontal. A self-acting cir- 
cular shaping machine is a special tool for finishing the circular 
ends of locomotives, links, rods, &c. 

Messrs. De Bergue and Co., Limited, show two very fine 
machines, which are doybtless familiar to the readers of THE 
ENGINEER. One is a riveting machine for girder and boiler work 
—see advertisement—and the other a splendid combined punch- 
ing, shearing, and angle iron cutting machine. For strength and 
excellence of workmanship this tool is not surpassed by anything 
in the exhibition. 

Messrs. Bard and Massey have some small self-acting hammers 
and a stamp, not remarkable for any novelty. One of the most 
ingenious instruments that I have ever examined is Mr. Tighe 
Hamilton’s dovetailing machine. It comprises some exceeding 
novel and ingenious mechanical movements, the principal of 
which is called the “reciprocator,’’ or Hamilton movement. The 
cutting of the dovetails and corresponding pins is effected by the 
peculiar motion imparted to an ordinary circular saw, which 
somewhat resembles that of the so-called “drunken saw ;”’ but 
the movements of the inebriate are controlled within certain 
limits in Mr. Hamilton’s machine. There are two types exhi- 
hited, one with two circular saws set for cutting the dovetails 
and the pins respectively ; the other has a movable headstock, so 
that the same saw can be made to cut either tails or pins. These 
machines cannot be described properly without the aid of draw- 
ings, and even with that assistance it would be exceedingly diffi- 
cult to give an idea of the movements to anyone who had never 
seen the machines at work. They may not be equal to some of 
the larger and much more expensive machines for dovetailing 
now in use, but when their small relative cost is taken into con- 
sideration they ought to be largely adopted in shops where the 
amount of work to be performed would not warrant a large ex- 
penditure. These new machanical movements will no doubt soon 
be introdueed into other machines besides those exhibited.. In 
the same stand as Mr. Tighe Hamilton’s dovetailers is a very 
handy little lathe for gas joints, taps, and other light brass work, 
manufactured by Messrs. Low and Duff. It is furnished with a 
revolving slide rest, which falls below the bed, so as to give 
ready access to the article to be bored or finished by hand, and 
a quick reversing motion is used for tapping holes. 

A very attractive stand is that of Messrs. Elkington and Co., 
where the gilding and silver plating processes are shown in ope- 
ration. The tanks containing the gold and silver solutions are 
connected with one of Wilde’s magneto-electric machines, con- 
taining ten magnets, and capable of depositing 600z. of silver 
in an hour. The whole process is exceedingly simple and 
interesting. 

Fox's mineral fusible cement should have a large sale if it pos- 
sesses all the valuable properties attributed to it by the inventor. 
It is intended to supersede lead and rust joints, and for running 
in bolts, bedding machinery, &c. It is exceedingly light and 
cheap, and is certainly worthy of a trial. 

It would be useless for me to attempt to describe the various 
articles exhibited in Division 2, consisting of domestic appliances, 
such as sewing machines, washing machines, lawn mowers, grates, 
cooking ranges, &c., but I may notice a few articles that have 
been included in this division. A large hydro-extractor shown 
hy Messrs. Tuer and Howarth does not claim as many novelties 
as Weston’s, but is a strong, useful machine, with a small engine 
attached to drive it. A very interesting article is Kuhlman’s 
patent shoe-pegging machine, exhibited by W. Harrison and Co. 
It cuts the pegs from prepared slips of wood, and by exceedingly 
ingenious motions drives them into the sole of the boot, either in 
a straight line or in a zigzag, and far apart or close together, as 
may be desired. A small self-acting machine for painting laths 
or strips of wood is certainly a labour-saving machine, as by its 
aid 6000 lineal feet of laths may be painted in one hour by a 
man and two boys. The laths are simply pushed in between 
two paint rollers, which are supplied with paint by means of two 
elevating wheels running by the side of them and revolving in a 
paint trough, into which the superfluous paint returns. The 
edges of the laths are painted by four horizontal rollers, and the 
superfluous paint removed by brushes. No power is required to 
drive the machine, the action of the laths in passing through the 
rollers setting all the parts in motion. The cooking stoves, 
ovens, and ranges comprise many of the articles exhibited at last 
year’s show of the society at Peel Park, and noticed in THE 
ENGINEER at the time. Messrs. Leoni and Co. are the great 
advocates of the advantages of heating and cooking by gas, and 
exhibit a large number of appliances for that purpose. Mr. 
Smith, of Shrewsbury, sends his tubular stove, which has already 
been illustrated in THe Enarvcer; and Messrs. Brown and Green 
their excellent and highly-finished kitchen ranges and “Gem” 
cooking stoves, which have also been previously described. 

In the Sanitary Class, the Universal Disinfecter Company show 
water-closets fitted with apparatus for discharging a disinfecting 
fluid into the pan at each movement of the handle. One gallon 
suffices for one th d injecti Cobbe’s dry closet is a sim- 
plification of Moule’s well-known system, and by it all machinery 
is practically dispensed with, though there is considerable room 
for improvement in the arrangement of the sliding cover. The 
commode shown by the same inventor will prove very convenient 
for bedroom use; the lid forms a hollow box containing earth or 
dry ashes, and each time it is shut it discharges a portion of its 
contents into the pan. Mr. Stott has a working model of his 
method of ventilating drains and sewers by connecting them with 
boiler furnaces, which system has previously been described in 

attractive stand near the entrance to 
the building is that of Mr. John Faulkner, who exhibits a great 








variety of electrical appliances, lightning conductors, &c., and 
who attracts large audiences by his graphic description and illus- 
trations of his new Altandw system of electricity. This consists 
of removing some of the wire from an ordinary coil, and substi- 
tuting for it a tube or guard of iron. By this means Mr. Faulk- 
ner claims to have concentrated and, as it were, caught the 
diverging rays of magnetism, which are lost in an ordinary 
magnet, and by this means he obtains more power with one of 
his coils than is possessed by two ordinary ones, He illustrates 
his meaning by the well-known experiment of sprinkling iron 
filings on a sheet of paper placed over, in the first instance, a horse- 
shoe magnet ; secondly, over the pole of an ordinary electro- 
magnet; and lastly over the pole of an Altandw magnet with the 
shield or guard tube. 

A very neatly finished model of Boomer and Boschert’s com- 
pound lever and screw press is shown by Mr. John H. Ladd. It 
has a quick and a slow motion, and the former is used at the 
commencement of pressing and the latter at the close of the 
operation. By turning the crank handles the right and left-hand 
screws force in towards a straight line the two jointed levers, and 
greater power is obtained if required by using the long lever and 
ratchet and pawl movement. Hosking’s combination cheque is 
hardly in my line, but if payment by cheque becomes extensively 
adopted, it appears to be a very useful invention, and calculated 
to save a considerable amount of labour in book-keeping. 

(To be continued.) 








BAILEY’S TURRET CLOCK. 

Our engraving shows one of the large turret clocks manu- 
factured by the well-known firm of Bailey and Co., of the Albion 
Works, Salford, Manchester. It is what is known in workshop 
parlance as the “lathe bed ” pattern, in contradistinction to those 
which are called the “cage” pattern, made by our forefathers 
out of strips of wrought iron bolted together to form a cage, and 
bushed with brass where requisite. There are points of superiority 
about this clock to which we think profitable attention may be 
directed by those engaged in mechanical pursuits. The adjust- 
ing of the external dials by means of the internal minute dial 
is very simple. The old-fashioned way to do this was to have a 
long bearing on the pallet shaft to enable the pallet wheel to be 
disengaged, and thus to “run down” the clock until the right 
time was indicated outside. If this was done in a clumsy manner 
very often the teeth were damaged, and sometimes entirely 
stripped by allowing the pallet to slip into gear when the wheel 
was revolving at a great speed. Messrs, Bailey effect the opera- 
tion in a totally different way. Fig. 1 is plan of hour shaft with 
a friction clutch lock-nut and set dial, Fig. 2 is the friction clutch, 
and Fig. 3 is elevation of dial and bevel, and on reference to 
the large engraving it will be seen with what ease the upright 
shaft which leads to the dials may be adjusted by this simple 
arrangement. The pendulum has appeared in many shapes in 
the hands of horologists ; many of the means of compensating for 
the effects of temperature on their length seem to be ingeniously 
contrived to create a great evil in order that a little one may be 
cured, The most approved system of compensation is the mer- 
curial. A steel rod carrying a glass jar containing mercury, the 
expansion of the mercury upwards will compensate for the 
lengthening of the steel rod downwards, and thus keep the centre 
of oscillation at one fixed distance from the point of suspension. 
The compensation is only applicable to small clocks. If a wood 
pendulum rod be used, well dried and varnished, its expansion 
is very trifling, and very little compensation is required. Figs. 4 
and 5 show the front and side elevation of the wood pendulums 
used in the large clocks made by Messrs. Bailey and Co. At the 
bottom of the rod at Fig. 4 is a cotter pin, upon which rests a 
brass rod standing up the centre, about 12in. lang ; the bob rests 
on this rod, a cotter pin driven through its centre causing all the 
weight to rest on the upright brass rod ; the expansion of the 
rod of wood and the suspension springs is compensated by the 
expansion of the small brass rod. The way in which these large 
pendulums are adjusted will be seen and understood by reference 
to the upper ends of Figs. 4 and 5. A brass nut is let into the 
rod through which works a bolt having a milled head resting on 
the crutch. © This crutch is so arranged that the pendulym slides 
between its two jaws. This simple manner of adjustment at the 
top of the pendulum is an obvious improvement on the plan of 
adjustment used at the bottom, as it enables a slight adjustment 
to be made without stopping the clock. The horizontal adjust- 
ment for the springs at the top of the pendulum has been copied 
from the small French clocks. This enables the clock to be put 
in beat if a slight variation takes place after it has been fixed. 

When winding the heavy weights of the striking parts of large 
clocks the winch handle cannot be used direct on the drum shaft ; 
a pinion wheel being added to the wheel similar to the arrange- 
ment of a hoisting crab; Fig. 7 shows a plan adopted by Messrs. 
Bailey for using the first pinion of the train for this purpose. It 
will be observed that the pinion works loose from the second 
wheel when required for winch purposes, the ratchet wheel and 
clicks enabling this to be done, but when required for the clock 
purposes it is equal to a fast pinion wheel, and thus does duty 
for both. This improvement is so obvious that no comment is 
required. Although the clock here illustrated has been designed 
by Mr. W. H. Bailey, it is only doing justice to the late Richard 
Roberts, of Manchester, to say that the specific improvements 
mentioned have been very slightly altered from his designs, with 
the exception of the framework. The wheels in this clock are of 
hard gun metal, engine cut, and the pinions are of hardened steel. 
The drums have a worm cut on them to enable the wire rope to 
coil freely. A number of these clocks are being fixed at home 
and abroad by Messrs. Bailey and Co., one of a larger size, and 
to strike the quarters, having during the past few days been 
fixed at Walkden Church, near Manchester, having been pre- 
sented by Mr. Wm. Crompton, ex-mayor of Wigan, an extensive 
iron and coal proprietor. 








ROWAN’S BEAM ENGINE. 


Asbeam engines are still often preferred by some millowners 
to any other type, we give at page 440 a sectional elevation of one 
as generally made by Messrs. John Rowan and Sons, of Belfast. 
The diameter of the cylinder is 36in. and stroke 6ft. The valve 
motion is the chief feature of the arrangement, the valves are of 
the Cornish equilibrium double-beat type, and are wrought by 
quick action tappets, the regulation of the expansion being 
effected direct from the governor by means of Rowan’'s patent 
fluctuating sliders, previously illustrated in our pages, cutting 
off the steam at any portion of the stroke according to the 
amount of work required done. A glance at the drawing 
will make the mechanism quite clear. When the slider is 
fully drawn out and the governor at its highest point, the 
tappet scarcely touches the slider, but as the slider is pushed in 
a longer time elapses before the tappet can slip from under it, 


and duri be he sa ate | itted. e arrangement 

is ex simple and the cut off vi uick. Noise and con- 

cussion are averted by the use of water pots attached to the 
jer, 





We have only to add that a large number of these engines 
have been in use for years, and have always given much satisfac- 
tion and proved very economical. 








CALAIS HARBOUR. 


Our Boulogne correspondent writes under date June 16 :—“ The 
Dover Pier and Harbour Extension Bill, upon which the Select 
Committee have recently reported to Parliament, has now its 
counterpart on the opposite shore of the Channel, the French 
Government engineers having lodged in the Préfecture at Arras and 
the sous-Préfecture of Boulogne plans of improvements projected 
in Calais harbour, with a view to an enquéte, which is to continue 
until the 3rd of July. The imperative need of a harbour on the 
French coast of sufficient depth for large passenger and goods 
steamers, of easy access at all times of tide, and of adequate accom- 
modation for extensive shipping operations, is more and more 
forced upon the attention of the French authorities and traders, 
In fact, the daily-increasing diversion of traffic from France to Bel- 
gium and Germany, owing to greater facilities at Antwerp, and 
cheaper railway and canal rates, is viewed with just alarm by the 
Channel ports, and all the French Chambers of Commerce, In- 
dustry, and Agriculture. It is thought hardly likely that matters 
can be mended by such schemes as anti-sea-sickness boats. What- 
ever success may ultimately attend the submarine Channel Tunnel, 
although it may properly be viewed with passing interest as an un- 
exampled engineering feat, commercial men hereabouts are not free 
from misgivings as to its practical results. They distrust its 
heavy fares — rates. It may in a degree answer for a passenger 
traffic and some small portion of first-class goods, but it will by no 
means supersede navigation for bulky ot heavy merchandise, 
which cannot bear five-fold mileage rates. A good harbour, mo- 
derate rates, and inner water communication with the remainder 
of the Continent, are the foremost requirements of Northern France. 
These views have heen acted upon by the Calais Chamber of Com- 
merce, Which is the prime mover in the improvements of Calais 
Harbour, embodied in the scheme now undergoing the official 
enquéte in its second or public stage. Working in concert with the 
military and naval authorities of the district, with the Municipal 
Councils of Calais and St. Pierre, as also with the Board of Direc- 
tors of the Northern of France Railway Company, the Calais Cham- 
ber of Commerce, instructing the resident Government engineer, 
M. Aron, provides for a three-fold improvement of postal, pas- 
senger, and shipping accommodation. The present piers, dock, and 
sluicing basin are left unchanged, so as not to interfere with the 
present traffic arrangements or with the defensive works of the 
place. All these occupying principally the western side of Calais, 
the new plans deal partly with the eastern between the tidal pier 
(Quai de Marée), the Courgain, and the sea, partly with the ground 
lying along the eastern and southern fronts of the fortitications, 
co ranging over the sandy beach, the dry ditches and the grass 
glacis. From a point 250 metres S.E. of the eastern —— a 
breakwater will be constructed facing the sea ; this breakwater will 
run W.S.W. and E.N.E., and will havea total length of close 
upon 2000 metres, its breadth varying between 125 metres and 50, 
because it is designed to receive batteries and to be used both as an 
experiment ground for artillery and as a practising range for mus- 
ketry. Walls returning landwards from each extremity of the 
breakwater, and almost at right angles, will enclose an irregular 
parallelogram of beach ; thus, some eighty hectares (nearly 200 
acres) will be secured as a reservoir for sluicing purposes, which 
when dug and dredged to a depth of one metre and a half lower 
than low spring-tide level, will contain 1,350,000 cubic metres of 
water, intended to lessen the height of the bar at the harbour’s 
mouth. The four sluicing gates, twenty-four metres wide in all, 
by being constructed 200 metres nearer the bar than those now in 
use, and by discharging 445 cubic metres of water per second, and 
during the first thirty minutes—that is, a volume of 110 cubic 
metres in excess of the present sluice—will insure seventy-five cen- 
timetres and ultimately one metre additional over the and in 
the fair way. A corresponding increase in the draughts of steam 
and sailing ships will then be available, and the port remain acces- 
sible during a longer period each tide. East of the present Quai 
de Marée a new tidal harbour or Port d’ Echouage be formed 
out of part of the Crique de Courgain, of an average width of 140 
metres, the south side ef it being a stone pier or quay 300 metres 
long, wholly reserved for the postal and passenger service, It is 
intended that steamers drawing three metres, or l0ft., shall find 
water enough to swign and float alongside at all times of tide. 
From the upper or eastern end of this new Port d’Echouage a lock 
twenty-one metres wide and 120 metres long between the gates will 
lead to a wet dock, averaging 700 metres by 120, lying parallel to 
the eastern front of the town. In it the depth of water will range 
between 8°25 metres in the ordinary spring tides and 
6°35 metres in the lowest neap tides, thus reaching one- 
half metre below the crest of the present bar. At its southern end 
a channel 500 metres long and 40 metres broad, with proper locks 
and weirs, will establish water communication with the St. Omer 
and the Marck canals, and also with the present wet dock, thus 
connecting the new harbour with the inland parts of France and 
foreign canals. One result of this series of the docks and channels 
will be actually to make Calais a sea island, salt or brackish water 
girding it round. Lines of rails will be laid along the western side 
of the sluicing reservoir basin, the new tidal pier or quay, the south 
side of the new tidal basin, and on both sides of the new wet dock. 
After crossing the canal they will run along the south front of the 
fortifications until they reach ground lying south of the southern- 
most bastion of the Citadel, in the park of St. Pierre, close to the 
Ecluse du Crucifix. There an extensive railway station is to be 
erected, which will be the great international terminus fon con- 
tinental travellers entering or leaving France, a short branch line 
connecting it with the Paris, Brussels, and Boulogne lines at a 
point 250 metres north of St. Pierre station. The estimates are 
—for the sluicing basin, 2,800,000f.; tidal harbour and pier, 
2,500,000f.; wet dock and canal, 7,200,000f. — making a grand 
total of 12,500 000f.—one half million sterling—which in view of 
unforeseen miscalculations or other causes, is raised by M. Stoeck- 
lin, the chief engineer, to fourteen or fifteen millions of francs. 
Of this sum the Calais Chamber of Commerce lends to the State, 
at four anda-half percent. interest, eight million francs—£360,000- 
payable in six yearly instalments. As it is to borrow at six per 
cent. the difference in the rates of interest will be made good by 
tolls chargeable upon shipping and passengers using the new port, 
45c. per ton being levied upon trading ships and 10c, per passenger. 
The capital is to be repaid by the State in thirty-one yearly instal- 
ments.”"—T'imes. __ 








THe Maprip Markets.—The new markets were formally 
opened by the king and court on the 11th inst. There are two 
markets, one on the Plaza de la Cebada, in the most crowded part 
of the city, and the other in the Plaza de los Mostenses. The 
construction = these oes affords om Wy ony = ay d a 
enterprise in in, as the capi was found here, and 
the Sentteens et are item, was —_* by Andrew Handy- 
side and Co., of Derby and London, and erected by them in Madrid. 
The Cebada market, which is the largest, covers an area of 60,000 
square feet. It is comprised of four regular pavilions, each 119ft. 
long and 79ft. wide, three irregular pavilions and a large central 
dome. The Mostenses market is composed of three rectangular 
pavilions, each 127ft. long and 90ft. wide, connected by covered 
ways, and covering altogether an area of about 40,000 square feet. 
Below the markets the space is utilised for cellars, The markets 
generally resemble those in Paris, but are more elaborate in design 
and more ornamental. Nearly 4000 tons of cast and wrought iron 
were used in the construction, and this having been made by 
Andrew Handyside and Co,, at the Britannia Iron Works, Data. 
was transported vid Liverpool, Alicante and Saragossa, to Madrid, 


and erected by them on the sites, almost enti with local 
labour, only a few ski English foremen having sent ta 
superinten 


Eo EPS 


ae 


Sera 
tee hype 


ramen 


4 
i 
{ 








436 THE ENGINEER. JUNE 25, 1875. 














IMPROVED TURRET CLOCK. 


CONSTRUCTED BY MESSRS. BAILEY AND CO., ALBION WORKS, SALFORD. 
(For description see page 435.) 
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BLAKE’S STEAM PU MP. 


In the accompanying engra- Fic.2 
ving we illustrate the Blake pump 
manufactured by Messrs. Owens 





and Co., of itefriars-street. 
This pump is constructed with- 
out a cylindrical valve; it has two 
valves, viz., main and auxiliary, 
both of which are plain flat slide- 
valves, the same as used in the 
ordinary steam engine. An im- 
portant feature, peculiar to the 
Blake pump, is the mechanical 
connection between the movable 
seat, which in certain cases 
becomes the main valve, and 
the main piston. It permits the 
pump to run at very high 





Fic. 
VIEW FROM UNDERSIDE 








oy without danger of striking 
the heads. The piston, it is be- 
lieved, cannot reach the end of the 
cylinder, as the mechanical con- 
nection referred to gives a lead as 
certain as can be obtained with 
aneccentric. In order to under- 
stand the action of the valve, 
suppose the piston, A, Fig. 1, to be 
moving to the right, the movable 
seat or auxiliary valve, B, will 
then be at the extreme left, with 
the exhaust-port, C, open on the 
right-hand stroke, as shown in 
the illustration, and steam on to 
the left-hand through the port D ; 
directly the piston, A, approaches 
the end of its stroke it operates 
the tappet, G, which com- 
municates motion through the 
lever, H, and the rod, I, to the 
movable seat and auxiliary valve, 
B. By this operation steam is 
at once given to the right-hand 
side of piston A through the port 
E, which it slightly opens in 
sufficient quantity to cushion the 
piston, A, and start it on its 
return stroke; at the same time 
steam passes through the auxiliary 
port, J, Fig. 2, which commu- 
nicates with the right-hand plun- 
ger, M, at once opening the 
main slide-valve, F, and giving 
the piston, A, full steam; the 
steam at the back of plunger N is 
exhausted through L and K to 
the main exhaust, C. The valves 
are operated in the same way 
at the other end of stroke, only 
in the opposite direction, thus 
giving continuous action to the 
steam piston and to the pump 











COMBINED MOVEABLE SEAT 
AND AUXILIARY VALVE 





plunger. The plungers M and N 
are prevented from striking the 
covers by an ingenious arrangement of ports and valves at either 
end, which checks them. It is mentioned, asa proof of its re- 


liability, that it is the only direct-acting steam pump which has 
been adopted for the use in the United States Navy. 





McGLASSON’S 


VALVE GEAR. 








ELEVATION 


In the accompanying engraving we illustrate a form of valve 
gear recently patented by Mr. Robt. McGlasson, of Brixton. 
Fig. 2 is a cross section of the main and counter shafts on the 
line H, Fig. 1, showing the gear for driving the counter or 
valve shaft from the main shaft. Fig. 3 is a similar section on 
line L, Fig. 1, showing the gear for accelerating the motion 
of the valve shaft in order to reverse the engines. Figs. 4 and 5 
are transverse sections of the gear wheels shown in Figs. 2 and 3 
respectively, but instead of bad as shown, bevel, friction, 
or a | te may be employed. In Fig. 1 B is the crank 
shaft, DD the valve rods operated from eccentrics E on a 
counter shaft F. This counter or valve shaft F is driven by a 
spur wheel G, Fig. 2, keyed on the main shaft B, working into 
another spur wheel H of equal diameter to G loose on the counter 
shaft F. This wheel H is provided with a stop I, which allows 
it to revolve freely between the limits of two abutments, K, K', 
on the counter shaft F, and placed in such a position that when 
the stop J abuts against K or K* it will cause the counter shaft 











F with its eccentrics E or cranks for working the valves to 
revolve, and operate those valves for moving the engine ahead or 
astern as the case may be, according to which of the two abut- 
ments K or K* the stop I bears against. 

Now, if the counter shaft F be turned round in the direction 
of the arrow, Fig. 2, faster than the wheel H is moving, so that 
the other abutment K* will come against stop I, the valves will 
be moved, and admit the steam the reverse way. In order to 
thus accelerate the valve shaft F, there is keyed on the main 
shaft B a spur wheel, K*, of larger diameter than the wheel G, 
which spur wheel gears with another spur wheel L, of smaller 
diameter than wheel G, mounted loose on the counter shaft F. 
On either side of the wheel L, and fixed upon it, are half-clutches, 
M, N, one right and one left-handed, and in feather ways O, 
formed in the counter shaft F, slide the corresponding half- 
clutches M’, N*, one on each side of the spur wheel The half- 
clutches M* N* are moved to the right or left to throw the one 
or other into gear with its corresponding half-clutch on the 





wheel L by a forked lever, P, each arm of which is also forked to 
embrace M' N'. This lever is pivoted at P', and terminates in 
a handle provided with a catch spring, and working in a quad- 
rant face R, notched at the centre to hold both clutches out of 
gear, as shown in Fig. 1, except when reversing. When it is 
required to reverse the engines one of the clutches is thrown 
into gear, thus temporarily connecting the wheel L to the valve 
shaft F, whereby the latter, in consequence of the quicker motion 
of wheel L, is caused to run in advance of the main shaft B, thus 
bringing the valves into the reverse position. After reversal, the 
curved shape of the clutch teeth brings the lever back to the 
centre position, where it is held by thecatch spring before men- 
tioned. Should the lever be thrown the wrong way no damage 
will ensue, as no action on the shaft can take place, Auxiliary 
gear S is also provided to start the valve shaft when required. 
Separate expansion gear is used—as usual—when required. 





THE ATMOSPHERIC POST BETWEEN PARIS 
AND VERSAILLES. 

A REPORT on the system of M. Crespin, of the application of 
meumatic power over long distances, has been reported upon by 
N Tresca, of the Conservatoire des Arts et Metiers, with the 
Acadamy of Sciences, and the report is now published. When it 
was found necessary to connect Paris and Versailles by means of a 
pneumatic tube, it was impossible to make use of the method 
adopted in Paris, which only gives the required speed over a dis- 
tance of 1200 to 1500 metres. The problem was to apply the same 
force along a line from 18 to 20 kilometres in length. This result 
has been obtained by the adoption of an apparatus called a 
“relay,” which, placed at various points along the line, acts upon 
the train and urges it at full speed to the next station. The column 
of air within the tube is set in action by forcing or by exhaustion, 
and the two operations are employed concurrently, but in a novel 
manner. 

As in the pneumatic telegraph, M. Crespin uses a series of boxes 
to form a train, the impulse is given by forcing the air in at one 
end of the tube and exhausting it at the other ; the pressure accu- 
mulated in the reservoirs comes into action at the moment the 
train passes a relay, and continues until the arrival of the train at 
the next post, when it is taken up by another reservoir, and so on 
to the end. 
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The line is double, up and down, and each is divided into six- 
teen sections of 1125 metres in length, and each section has its 
relay. The necessary motive power is obtained from three stations, 
one at each end of the line, he other in the middle. The last is 
the most important, and comprises two engines of fifty horse-power 
each, with pumps capable of exhausting the 211 cubic metres con 
tained in the part of the line it serves in ten minutes, at the same 
time storing it in the reservoirs under the pressure of one atmo- 
sphere, necessary to supply successively behind the train 141 cubic 
metres of air, representing 18 kilometres in length. The two 
stations at the ends of the line have each two engines of twenty- 
five horse-power, with pumps, which in ten minutes exhaust 4500 
metres of line, and which at the same time compress in the reser- 
voirs sufficient air to fill at the moment required double that length 
of line. 

The reservoirs at each of these three stations are connected 
together by means of cast iron tubing, 120 millimetres in diameter, 
placed in the same excavation as the main tubes at a depth of 75 
centimetres, and opposite to each relay a branch is connected 
with a reservoir, containing fifteen cubic metres of air for the 
service of the relay in both directions. The relays are placed under 
the main tubes in a small chamber closed by a trap similar to those 
used for sewers. The exhaust relays are placed at two points each 
one quarter of the length of the line from the end, and conse- 
quently with half the length of the line between them. The 
exhaust receivers are much larger than the others, and they are 
connected with the central establishment by means of cast iron 
pipes 100 millimetres in diameter, which contribute to regulate the 
action of the exhausting engine. In order to insure regularity in 
working, large reservoirs are also placed at each end of the line, 
and all the accumulators of pressure are in communication with 
each other. At the central station, the capacity of the pressure 
reservoirs is 60 cubic metres, and those at the termini half that 
amount. The exhaust reservoirs have a capacity of 80 cubic metres 
at the central station, of 60 cubic metres at each intermediary 
station, and of 40 cubic metres at each terminus. The last named 
are not in communication with the rest, and thus nine kilometres 
of tubing are dispensed with. 

With this arrang tno ebstacle can arrest the movement of 
the trains ; the pressure in the reservoirs is an atmosphere higher 
than that of the ordinary air. The train is introduced through a kind 
of sluice gate, or chamber, closed by means of a valve at the 
entrance of the line, and the train is furnished with a piston fitted 
with leather, which has precisely the contour of the tube. When 
the train is in place the valve is opened and the pressure turned 
on. With a pressure of one atmosphere behind, and a partial 
vacuum in front, the train starts with a speed of forty metres per 
second, and, at the moment of passing the first pressure relay, at 
1125 metres from the terminus, it opens behind it a large valve, 
which places the line in communication with the reservoir of 15 cubic 
metres placed at the foot of the relay, and this second current of 
air takes up the work, When the train arrives at a station an 











2a See 








438 


JUNE 25, 1875. 





ITHE ENGINEER. 





electric bell informs the attendant at the station last past, and he | 
closes the valve there. 

In order to suspend the current of air of one relay, after the 
train has entered the next section, the pressure itself is made use 
of to set in motion a piston in the cylinder; this piston moves, of 
course, at the same rate as the current of air, and it is so calculated 
that the piston stops at the end of the section. Admission is thus 
cut off, but the tube is full of compressed air. When the train 
has passed the third and fourth sections of the line, and has arrived 
at the first vacuum relay, the compressed air which follows the train 
acts on a piston freed by the train, and this piston enters rapidly 
into a cylinder with a valve, which puts the up line in communica- 





tion with the exhaust of 60 cubic metres at this station. The com- 


pressed air escapes rapidly through a safety-valve placed above the | 


exhaust relay. As soon as the train has passed the fourth section | 


the current of air of the relay presses on the exhaust valve, closing | 


the line, and the train proceeds at the same rate as before, but by 
a special arrangement the speed slackens towards the terminus to 
avoid any shock. 
minutes, 


The time occupied in the transit is eight | 


two < mate meogrd tube itself is formed of wrought iron tubes brazed, | 


100 millimetres interior diameter, with a thickness of 4 milimetres, 


| 


may be roughly divided into two kinds—first, double-acting ram 
pumps with fly-wheel, crank and eccentric; and second, double- 
acting automatic bucket pumps without Ay-wheel, ke. Now what 
are the advantages claimed for each kind of pump compared with 
the other? Which is the most economical both with regard to first 
cost, maintenance, and in working, and which is the most efficient ? 
In the old-fashioned kind first named above there are many more 
details of the pump part of the machine subject to wear and tear. 
The first cost is also considerably higher, taking the quantity of 
water lifted as standard of efliciency, and the cost of maintenance 
also is greater for the first year or twoat least. With regard tothe 
engine part of the machine, the fewness of parts and their wear 
and tear is immensely in favour of the automatic steam pump. 

In oases of bad water, where the pump piston or bucket be- 
comes rapidly destroyed by it, the ram is preferable and will be 
employed, apart from other considerations of simplicity or at 
The simplicity of engine in the case of the automatic pump should 
certainly lead to the production of a much cheaper machine in the 
first place per inch of cylinder and pump, yet a comparison of the 
prices does not always make it appear so. This is probably owing 
to the royalty attached to nearly all the automatic pumps. One 
great advantage the automatic pump has, especially in the smaller 


and weighing about 12 kilos. per metre run. They are jointed | sizes, is the great length of stroke which the absence of the crank 


together by means of six bolts with an india-rubber washer between. 
In places the tube is curved, but the radius generally exceeds six 
metres, 

The working of the line is regulated throughout by electric 
signals, and a special wire connects all the pressure relays and tells 
whether they are in action or not. The carrier pistons are of iron, 
with an interior diameter of 85 millimetres, and 24 centimetres in 
length ; the boxes are placed in a case which is slightly conical. On 
the outer surface of the carrier pistons are fixed two strips of 
metal which are turned to 95 millimetres and striated longitudi- 
nally so as to produce rotation, this arrangement causes the wear 
to be equally distributed, and should a grain of sand get into the 
tube, it prevents stoppage by friction. The piston is also hollow 
and tidiediresethel and between the two strips of metal there is a 
series of openings into the interior to receive any dust which may 
arise from the wear of material. The packing leather is fixed 
solidly between two washers by means of a bolt at the end. 

The exhaust relay consists of a piston which enters a vertical, 
cylinder and draws with it a disc, which closes the pneumatic line, 
and a valve, which opensa large rectangular orifice communicating 
with the reservoirs, The top of the cylinder in which the piston 
moves is connected by a tube with the back part of the valve above, 
mentioned, and above the valve is a grating closed by a clack. 
The piston is held down by means of a bolt until the passage of 
the train, when the adjoining pressure relay comes into action. 
The piston thus released has then its upper portion in relation with 
the exhaust and the lower acted upon by the pressure of two 
atmospheres, and therefore it rises rapidly into the cylinder and 
closes the line, at the same time it opens the lower valve by which 
the exhaust is effected ; all the air at a pressure superior to that of 
the atmosphere has been expelled by the safety valve placed above, 
so that the aspiration only draws off air at the nomival pressure. 
The pressure relay is the main feature of the arrangement, but 
should it not act the train is only retarded, not stopped. 

The accompanying engraving will show the arrangement of the 
relay, which communicates with the line by means of a kind of 
lantern pierced with holes. The outlet of the air is caused by the 
striking of a bolt against the rod T when the piston P, which is of 
considerable weight, descends, carrying with it the slide T, which 
allows the air to enter the tube. The length of the supply of the 
air is regulated by the ascent of a second piston P"' in the other 
cylinder, and this ascent itself is regulated by means of a small 
stop-cock, which alters the counter pressure behind the piston P"; 
when this piston has arrived at the height of its course in 40’, the 
valve S stops the inlet of air into the tube, and the chamber 
is then in equilibrium of pressure with the reservoirs, This con- 
dition is maintained till the moment when the train has passed 
the several relays of pressure which precede the first exhaust relay, 
the pressure in the tube is thus taken off; then the piston P, 
pe upon below by the pressure of the reservoirs, while the 
vacuum exists above, mounts the cylinder with the slide T and 
stops the aes of the compressed air. The chamber V then in a 
few minutes falls to the pressure of the atmosphere by the com- 

ication established by means of a small orifice in the valve S. 
In consequence, the piston P'' descends, and all the parts assume 
their former positions. 

Each of the pressure relays is in immediate communication with 
its reservoir of 15 cubic metres for accumulating the pressure. 
‘These reservoirs are formed of iron plate like ordinary boilers, and 
are tested to four kilogrammes per square centimetre ; they are 
cylindrical in form, the ends being closed with a single plate, they 
are five metres long and two metres in diameter, the exhaust 
receivers differ from the others by having their ends concave 
without and convex within. The tubes which connect the relays 
of pressure are 120 millimetres in diameter, and those of the 
exhaust 100m. The pumps make forty strokes a minute, are 
single action, with cylinders one metre in diameter, and 1°40m. 
stroke ; they draw or force one cubic metre of air at each complete 
stroke of the piston. 

If by any accident the automatic action of the relay is arrested, 
if anything prevents the piston P rising, the chamber does not 
lose its pressure ; in such a case the valve S remains in its seat, 
the relay loses its ~ and whistles violently. If the small stop 
cock on the valve for the admission of air should be broken, the 
passage of the train will at once raise the piston P, and simply 
annul the effect of the relay ; but the train will not be stopped but 
only retarded, because the exhaust is in action in front. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our corre- 
spondents. ) 





THE LIVERPOOL LANDING STAGE, 

Sir,—In your last issue we see a statement that “the Liverpool 
George’s Landing Stage has had another narrow escape , ond 
destruction by fire,” and as your information is quite at variance 
with the facts of the case, perhaps you will be good enough to 
allow us to place the matter before you in its proper light. The 
stage was not in graving dock as stated, we have no such dock on 
our premises, but afloat in the Birkenhead wet dock and moored 
alongside the Mortar Mill Yard which is temporarily in our occu- 
pation for the purpose of repairing it—the stage. The fire 
originated -in a small wooden shed on these premises, which is 
used by our men for spinning oakum and for taking their meals in, 
and it then spread to a few pieces of timber on the ground, At 
no time was the stage in danger of fire; in fact it was not even 
singed. The fire was easily and quickly extinguished by our men 
with buckets, and although a hose was kindly brought by the 
Pacific Steam Navigation Company from one of their vessels it was 
not used, as by the time it was ready the fire was put out. This, 
and the fact that the damage done does not exceed £5, will show 
that the whole affair was very trifling. 

We regret that you have been misled by such exaggerated 
information, as it will naturally mislead others, and we trust you 
will do us the kindness to insert this contradiction. We may 
remark that some of the Liverpool newspapers published state- 
ments similarly exaggerated ; but in their next issues they inserted 
our contradiction as above, THE CANADA WorKS, 

Birkenhead, June 17th, 





STEAM PUMPS. 
Sim,—Most engineers who have visited the exhibitions at Leeds 
and Manchester must have had their attention arrested by the 
reat variety of small steam pumps shown, and many an one must 
ave asked himself the question—“ How is it that pumps of such 
different kinds find so large a market?” For comparison, the pumps 








renders obtainable. But this advantage is not common to all this 
class, and where it is absent it is difficult to see where this pump is 
better than the double-acting ram, as there is no saving in first 
cost but generally the reverse, and with the same stroke « bucket 
pump will be nearly as expensive to keep up as the ordinary double- 
acting ram. 

The automatic pump may, roughly speaking, be divided into two 
classes—first, those in which the steam cylinder slide valves are 
worked by tappits or outside gear, and those in which the steam 
piston as it approaches the end of its stroke uncovers a passage 
through which the steam behind it passes to the valve which 
reverses the slide for the return stroke. As a rule, the steam- 
reversed piston engines will not run above a certain speed, say about 
130ft. per minute, whilst those reversed by an outside tappit motion 
can be run up to almost any speed. Now, for a suction pump 
drawing from a depth of 20ft. or more there is no gain in having a 
high piston speed, especially where there is no air, or rather vacuum 
vessel on the suction side—but there is in a force pump to which 
the water flows by gravitation when once in motion, and the greater 
the speed the greater will be the efficiency ; the theoretical dis- 
charge may even be exceeded, once there is sufficient way upon the 
water flowing to the pump, which will continue to flow through 
the valves after the piston has finished its stroke, unless the bad 
shape of the suction pipes and passages prevent it. But one objection 
to the possibility of attaining a high speed from steam-reversed 
slides is the danger of the steam piston breaking the cylinder 
covers when the pump starts off quickly in the event of the suction 
supply failing. This objection does not appear to apply to cylinders 
where the reversing motion is outside the cylinder. 

The chief argument in favour of the pumps without outside 
tappits is that they can be placed down a well or shaft without 
any 1isk of their being broken or damaged. Some of them can 
even be started when below water. Of course they do stick and 
refuse to go, and often too; the usual plan of getting them to start 
is to tap them until they do go, or when down a well to drop a 
brick or two on them. But when tapping, gentle or severe, fails to 
make the pumps go, and the pump valves are not at fault, the 
makers have to be sent to, as these automatic pumps are but little 
understood by engineers in general, And no doubt the great 
drawback to automatic — without outside tappits is that they 
are liable to stop or stick without any apparent cause, and even the 
makers are sometimes puzzled to tell us is the matter with them, 
For this reason the majority of engineers who have tried them 
return to the more complicated, but better understood, ram pump, 
with crank, fly-wheel, Xe. 

There is another reason why many prefer the old-fashioned pump 
or its modifications, viz., it is far less wasteful of steam than the 
other kinds, through most of which there is a constant leakage of 
steam from the steam chest to the exhaust, in addition to the ex- 
travagant use of steam by the absence of expansion, when fly- 
wheel, &c., are wanting. As to these new-fashi 1 cond 3, 
which are said to cause the automatic pumps they are applied to 
to go so many more strokes a minute—and no wonder when the 
suction supply is throttled and the steam helps to lessen the weight 
to be lifted at each stroke—it will require the results of very 
reliable experiments to convince any engineer of ordinary intelli- 
gence that anything like 50 per cent. of effect is gained by the use 
of the condenser as now made, 

Marine engineers still stick to the ram pump with crank, Xe. 
Have they ever given the automatic pump a fair trial, and if so 
what kind of automatic pump was it ¢ B. B. 

Leeds, June 8th. 








TUG-BOAT ENGINES, 

Srr,—In your issue of June 18th, is shown a pair of tug engines 
by Messrs. Wilson and Co,, London, I am not aware if this is a 
new design or not of the Messrs. Wilson, but I have made the 
same style three years ago, viz., central hollow standard with 
guides on the faces, cylinders supported at the steam chest ends, 
sometimes with two and sometimes with four wrought iron columns, 
solid reversing links, similar feed pump attachment, and the same 
arrangement of reversing levers ; indeed, it is as near an approxi- 
mation to engines I have made, as can very well be. In the 
description given of the engines it is stated ‘‘ that the general 
arrangement is somewhat similar to a well known pattern intro- 
duced by Messrs. Wilson, except in regard to the framing.” If 
this is the case, they are not surely the engines Messrs. Wilson 
illustrate in their advertisements in THE ENGINEER, and the 
exception, ‘‘ the framing,” is so vastly different, that it is not likely 
they can lay any claim to have used that previously. My object 
in writing this is to show that they are not anything novel, as I 
can abundantly prove, although they are no doubt well arranged. 

Stockton-on-Tees, June 21st. F, T. HARKER, 





THE ROOT-BOILER AT SEA, 

Srr,—Reverting to the letter of ‘‘ Brevity” in your last week’s 
issue, with reference to the use of the above system for sea pur- 
poses, it is interesting to find that these boilers have been tried, 
and that so large a saving of fuel is secured. Having several of 
these boilers in use for land purposes, I had long wondered that 
they were not adopted for marine use. I presume that the fact 
that the company manufacturing them do not understand marine 
engineering, may account for the trouble given by those mentioned. 
Safety can be compatible only with the tubulous system, and the 
‘tortuous ” path in small tubes in the simplicity of this system, I 
find freeand rapid circulation is not impeded, and priming being 
effectually prevented, it seems to me that if these boilers were well 
handled in the setting, they must successfully cope with the old 
marine systems, A LarGe STEAM USER. 

June 22nd, 





ROTARY ENGINE TESTS. 

S1r,—I desire space for a few words in rejoinder to the letters of 
Messrs, Joshua Rose and J. W. Banks, in your issue of April 23rd 
on the rotary engine tests at the American Institute. I have 
said in my letter in the same issue, that Mr, Rose in his previous 
letters on the subject had exhibited an ignorance of the real con- 
ditions of these trials; and I am sure that this last attempt, as 
well as that of Mr. Banks, shows a lamentable amount of it in one 
essaying the réle of critic. 

The affidavits and correspondence which Mr. Rose speaks of as 
on file at the American Institute, have, as he well knows, but failed 
to mention, been met by others from competent persons to the 


contrary effect ; so that so far as any unfairness having been prac 
tised in these trials is concerned, 

are, or at least ought to be, satisfied. 
_ Mr. Rose makes his great faux paa in supposing that it was an 
incorrect proceeding to place the steam gauge, by which the 


but Messrs. Rose and Banks 





pressures of steam entering the engine were indicated, outside of 
the throttle valve. instead of between the latter and the engine ; and 
makes an absurd ado over the fact that---owing to the boiler pres- 
sure happening to be less in each case at the conclusion of the 
economy trials, when the five minute maximum trial was had, than 
a mean of the pressures during the economy trials—the engines de- 
veloped a greater power with the lesser boiler pressure; and 
sapiently asks, ‘* Does it require any research to discover a fallacy 
in the above ?” 

No one reading my report with ordinary care could fail to under- 
stand that the steam gauge was purposely placed outside of the 
throttle valve, and that the engines were run in the economy 
trials with considerably less than the boiler pressure in the 
cylinder ; inasmuch as the engines were kept down to what the 
exhibitor considered the most economic speed by means of the 
throttle. I can assure Mr. Rose, that what he is pleased to 
characterise as an “error,” was neither ‘‘ unintentional ” nor ‘‘ un- 
fortunate ;” and that I shall continue the ‘‘ folly” of supporting it. 

Leaving out of the question the fact that it was impracticable to 
take indicator diagrams from these engines, and that if such had 
been practicable the determination of the weight of steam used by 
means of them could not have been as correctly done by the 
method adopted, it is hardly necessary, I think, for me to say to 
engineers that, in erder to ows a correct measure of the thermal 
units entering the engine in a given time, the pressures must be 
taken before the steam had passed the throttle valve. This is 

wretty well understood, but for the benefit of Messrs. Rose and 
3anks, I will explain why it is so. 

It is well known that saturated steam in being wire-drawn, 
or throttled down, to a lower pressure, without performing external 
work, and no heat escaping from it, by radiation from pipes, 
valves, &c., becomes superheated. The work of friction in passing 
through the opening or pipes reappears as sensible heat and super- 
heats the steam, unless io be radiated, absorbed, or lost in some 
way. ‘To put it in singular form, we may say that saturated steam 
in becoming reduced in pressure without performing work—and that 
is precisely what occurs in wire-drawing or throttling—and having 
no heat abstracted from it, contains as many thermal units as are 
equal to the sum of its native and sensible heat before reduction in 
pressure ; and as we know that for saturated steam the total heat 
is about *3 of a unit less for each degree of decrease of tempera- 
ture under the lower pressure, it must exist as superheated steam 
unless heat had escaped from it somewhere. I have expressly stated 
in my report that the radiation from the engine and pipes was neg- 
lected, and only because under the management of these trials it was 
toosmalla quantity perceptibly to affect the result, and, moreover, 
a practically incomputable quantity. Now, if the thermal units 
entering the engine had been computed from pressures inside the 
throttle, that is the lower pressures existing in the cylinder, we 
should have had °‘3 of a unit for each pound of steam, for each 
degree of diminution of temperature less than that due to the boiler 
pressure of which we would have no account, and which had existed 
in the steam as superheat at the lower pressures; and thus we 
would have charged the engines with too great a weight of steam by 
dividing the total units discharged into the tank by too small a 
quantity. 

I trust, therefore, that Mr. Rose will see that it was by no means 
an error to place the gauge between the throttle valve and bo ler, 
whereby to ascertain the thermal units entering the engine, but 
that it would have been a very great one to have adopted his 
lan. 

; Mr. Rose has in another place—and now I see that Mr. Banks 
has followed his predecessor's example—given great prominence to 
the fact that in an early copy of my report two or three numerical 
errors appeared, but one of which, however, was of any monrent. 
As Iam quite sure that both of these gentlemen were aware that 
said errors were long ago corrected, and that the corrected copies 
were easily accessible to them, I think a due regard for fair dealing 
would have prompted them to make use of the latter. Mr. Banks 
makes an elaborate display of figures over one of these numerical 
errors, giving an erroneous space displacement of piston for the 
Lidgerwood engine; but is constrained to admit, after wasting so 
much paper and ink over a carefully tabulated statement as to 
what might have been, that none of the computations were based 
upon this piston displacement; then most amusingly goes on to 
say that ‘‘it is certainly a vital one—‘element’—by which to 
approximate the cubic inches of steam which should under ordinary 
circumstances have been exhausted into the tank;” as if, had the 
engine been of the capacity indicated by the erroneous figure, we 
might have failed to measure the steam by means of the tank 
in the same way as was actually done. If Mr. Banks can make 
any capital out of this kind of criticism I think I can bear 
it, and feel that he is entirely welcome to it. 

The oil question so persistently harped upon is again given 
prominence by Mr. Banks, ‘‘as likely to pack the leak line” in 
the engine through the enormous quantity supposed by them to 
have been used. The absurdity of such a statement requires no 
comment, particularly as the gentleman afterwards discovers the 
oil being skimmed from the surface of the water in the condensing 
tank. Ifthe passage of the oil through the engine or through 
what Mr. Banks so glibly calls the “‘ leak line” could prevent the 
escape of some steam which would otherwise escape, it is pretty 
certain that this saving of steam, by packing the engine with oil, 
would be much more than compensated for by the loss of heat 
which would ensue from the injection of so great a quantity of 
cold oil into the hot steam in the cylinders. Mr. Banks says, 
‘furthermore that skimming the oil from the surface of the tank 
carried away a large number of units of heat which might have 
been otherwise accounted for in the discharge water, facts which 
Mr. Rose no doubt clearly foresaw;” but neither he nor Mr. Rose 
seems to have foreseen that if the oil had all been permitted to 
remain upon the surface of the water, the loss of heat from evapo- 
ration such as would obtain in the tank test would have been 
prevented, and thus have been unfavourable to the engine which 
caused the greatest accumulation of oil on the surface of the water. 
Observing these facts, and desiring to provide as nearly as possible 
for average and equitable conditions, Tinctrested the attendant to 
remove a portion of the oil whenever an undue amount of it was 
observed, E 

I am accused finally of negligence, but I think a careful exami- 
nation of the efforts at criticism of these gentlemen will not only 
accuse, but ‘convict them of negligence, also of gross ignorance of 
the subject; moreover, from the use they have made of the nume- 
rical errors referred to, they convict themselves of disingenuousness 
to an unpardonable degree, JouN T. HAWKINS, 

Late Supt. Machy. Am. Inst. 

220, Clinton-street, N.Y., May 24th. 


BARKER’S CONTINUOUS HYDRAULIC RAILWAY BRAKE. 

S1r,—I shall be obliged if you will kindly permit me publicly to 
explain in your valuable columns the reason why the stops recently 
made by my brake before the Royal Commissioners were from 
peculiar circumstances no test of its real power, nor such as experi- 
ence with the brake on the Great Eastern Railway would have led 
the public te expect. The cause was briefly that, owing to the short- 
ness of time, the work being only just completed the day before the 
trial, there was no opportunity of testing it before it was tried, and 
I was ——_ to enter the field with a totally new and untried 
plan, which had been designed for simplicity, viz., a double-acting 
steam accumulator, in order to do away with the necessity for a 
pump, but which from recent experience, I am altering to my 
original princiy le, viz., an accumulator kept one by a small force 

ump. By so doing I shall regain the power and rapidity of action 
For which my brake has been noted on the Great Eastern Kailway, 
where I have seven trains at work, and my only regret is that one 
of these well tried brakes was not worked at the recent trials. 

I trust, therefore, you will give me the opportunity of thus ex- 
plaining the real cause of the stops made the train fitted with 
my brake on the recent occasion, DWARD D, BARKER 

June 23rd, bys Patentee, 
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RAILWAY MATTERS. 
THE surveys for Scindiah’s railway have been completed, and the 
work will shortly be commenced. 
TuHE London and North-Western, the Great Northern, and Mid- 
land Railway Companies have reduced their coal rates to London 
as from the ist of July next by about 6d. per ton. 


Tux section of the new Wigtownshire Railway between Wigtown 
and Sorbie is almost ready for opening, and the further extension 
to Garliestown is making rapid progress towards completion. 


Last month the Beyrout Waterworks were opened for public 
use, in presence of the Governor General of Syria, the Governor of 
the Lebanon, Abd-el-Kader, and other distinguished persons, 


THE Settle and Carlisle Railway is now complete, and the direc- 
tors intend to commence running goods trains on Monday, the 2nd 
of August ; but as the works are of unusual magnitude, it will 

wrobably not be thought wise to run passenger trains over it till it 
- been well tested by heavy traffic in the first instance. 


AN important project has been submitted to the Italian Chamber 
for the construction of lines of railway to place the district of the 
Alban Hills in direct communication with Rome. The railway is 
intended to pass through Grottaferrata, Marino, Castal Gandolfo, 
Albano, Ariecia, Genzano and Nemi. The project is looked upon 
favourably. 

THE construction of the bridge over the river Severn for the 
Severn Bridge Railway Company has just been commenced. It 
will cross the river near Sharpness Point, and give direct com- 
munication between the Sharpness Docks and Forest of Dean 
coal-field. The total length of the bridge will be 1320 yards, com- 
posed of two spans of 327ft. each, with others varying from 150ft. 
to 170ft. The girders will rest on cylinders sunk into the rock of 
the Severn bed some 50ft. below low-water mark, The height of 
the tides at this point varies about 30ft.; the bridge will be 75ft. 
above high water. Only a single line of rails will be laid down, but 
provision will be made for doubling if necessary. The contractors 
tor the bridge are the Hamilton and Windsor Iron Company, 
Liverpool, whose estimate is £190,000; the contractors for the 
masonry and railway work are Messrs. Vickers and Cook, of West- 
minster, and the cost will be £90,000. No bridge crosses the river 
below Gloucester, and the intended structure will benefit the trade 
on both sides of the river. 


One of the most important railway amalgamations which has 
taken place for many months is announced by the South Wales 
Daily News. The Great Western Railway Company have made a 
working agreement with the Monmouthshire Railways Company 
which practically absorbs the various lines of the latter company 
into the Great Western system. The arrangement not only com- 
prises the numerous lines of the Monmouthshire Company running 
northward from Newport up the various Monmouthshire valleys, 
but is believed to include the Sirhowy Railway also. This arrange- 
ment will give the Great Western complete and exclusive control of 
the Monmouthshire coal-fields, and also enable it to compete 
successfully for the whole of the South Wales coal and iron rail- 
way carrying trade, unless the Midland or London and North- 
Western secure the Brecon and Merthy railway, which is the only 
independent line now remaining in Monmouthshire. The Mon- 
mouthshire Railway Company are to obtain in perpetuity 6) per 
cent. upon the ordinary capital, and one-half the surplus profits. 

Tue report of the directors of the Scinde, ~~ and Delhi 
Railway Company states that comparing the result of the past half- 
year’s working with that of the corresponding half-year in 1873, 
the gross receipts showed a falling of £29,255, the greater part of 
which had arisen in the grain traffic on both sections of the com- 
pany’s line in consequence of the cessation of the famine. The 
expenditure on protective and restoration works rendered necessary 
by the floods of 1871-72 amounted during the half-year to £7387. 
The expenditure had been debited to capital as a ~~ ay account, 
as in the previous half-year. Much credit was due to Mr. J. 
Harrison, their late chief engineer, for the successful method in 
which he had protected the piers of the larger bridges, which were 
liable either to be undermined by scour, or to be carried away by 
the Punjab rivers when in fl An arrangement had been con- 
cluded with the East India Railway Company for reducing their 
rate for the carriage of this company’s coal over their line, which 
would enable coal to be used instead of wood over the entire 
distance between Ghazeeabad and Lahore, an arrangement which 
the directors considered would be very beneficial to the company. 


Ar the half-yearly general meeting of the Madras Railway 
Company the chairman said that it was surprising that after 
so much mischief to their line and works by violent floods 
the weekly traffic returns should have shown in the current 
half-year a decided improvement. The board had taken every step 
to discover. the dates of former violent floods, but they had been 
unsuccessful, and other railway companies in India had also 
suffered in a similar way. He trusted that the recent experience 
they had had would place them in a superior position for the 
future. Every precaution was being taken to insure absolute security 
from the recurrence of such disasters. Mr. Anderson, their 
engineer-in-chief, had topographical photographs taken of the 
floods at different places on the line to give Sir J. Hawkshaw, their 
consulting engineer, a correct idea of the nature of the floods 
during two monsoons. They had considered the matter well 
together, had allowed for ample water way, and he could assure 
the shareholders that there was a good deal of hard work to do in 
carrying down ee pow of the bridges from 60ft. to 90ft. below 
the ordinary bed of the river, and to insert them in the solid rock. 
The Huggery Bridge had been dismantled, and they were obliged 
to use some of the materials. He did not suppose that the 
necessary work of restoration would be completed before the end of 
next year, so as to ee it ina state of substantial security. He 
read a letter, dated 22nd January, from the consulting engineer, 
stating that great credit was due to the staff for completing the 
temporary repairs in so short a time on the south-west line to re- 
sume the traffic. Another letter on the 19th of March informed 
them of the piers of the Cheyair, the Chittravutty, and the 
Paupugnee bridges which had been swept away by the floods being 
replaced by screw piles, and every effort was being made 
made to restore the Pennair Bridge soon after. He had no doubt 
the four bridges were completed by this time for traffic. Sir J. 
Hawkshaw had given a very much wider space for the water to 
flow away in future. The roadway of the bridges had been o—_ 
improved and made more secure for the passage of trains. Althoug 
the traffic on the North-West line was interrupted for two or 
three months, the amount was only £4000 less than in the corre- 
sponding half-year. The traffic manager calculated that the brakes 
in the line from the floods caused a loss of £25,000 in the receipts 
for traffic in the past half-year. The harbour of Madras would 
have to be made as shown in the plancirculated with the report. 
They would require at least 1,000,000 tons of stone to construct 
it. The stone would be brought over a portion of the railway for 
two or three years to come, he did not expect they would get any 
great profit out of it. The harbour would accommodate 16 large 
vessels from 800 to 2000 tons, but by an improvement in moori! 
the ships, double the number might be accommodated. He hope: 
the ur would encouw the running of coasting steamers to 
and from Madras. They about 2600 tons of coal from 
Raneegung, and they were found very for locomotives. They 
had hopes of getting coal from the Godavery district, which would 
come 22 per cent. cheaper. At all events, it was probable that the 
would be independent of the English collieries. The company’s 
bridges had been very cheaply constructed. Twenty-four of their 
a were constructed at a cost of 523 rupees per foot, and seven 
8 ler bri were constructed by their own staff at a cost of 153 
ru r foot run. It was proposed that the company should 
double the line from Madras to the Arconum Junction at a cost of 


£150,000, without a guarantee to lease or purchase another line, but 
those proposals were not before them at present. 





NOTES AND MEMORANDA. 


Ir is stated that colcothar exposed while at a red heat to the 
vapour of oil of turpentine furnishes a valuable material for the 
manufacture of printing ink. 


TaLc has been recommended by MM. Vigier and Aragon for 
the prevention of incrustation in boilers. It is used on the Paris 
and Lyons Railway, and it is stated that the quantity of tale intro- 
duced into the boiler is about one-tenth of the weight of deposit 
accumulated between two consecutive blow-offs. It is stated not 
only to prevent but to loosen and remove old incrustation. 


A process for the determination of tannin in wine has been 
suggested by M. E. J. Maumene. A known volume of wine is 
measured off, to which is added some alcohol. Pourinto this a solu- 
tion of caustic baryta, in excess, also nitrate or chlorhydrate of 
ammonia. Heat for a few moments, allow to cool, wash prec'pitate 
with concentrated alcohol, then with cold water. Treat the tannic 
precipitate with boiling dilute sulphuric acid, and determine tannin 
in the solution by permanganate of potassa. 


PROFESSOR CorNU, of the Ecole Polytechnique, Paris, has put 
into successful use a new instrument for measuring the velocity of 
light between two stations, in which an electrical registering appa- 
ratus is used, giving, it is believed, more accurate measurements 
than the well-known toothed wheel arrangement of Fizeau. 
Foucault fixed the velocity of light, by his instrument, at 185,157 
miles per second. Professor Cornu, by his new instrument, fixes 
the velocity of light at 186,660 miles per second, or 1503 miles 
faster per second than Foucault. 


At the last meeting of the Geographical Society of France, M. 
Levasseur, member of the institute, presented the subjoined 
statistics of primary instruction in the different European States. 
The average number of pupils registered at the schools is per 100 
of the population :-—Russia, 2 per cent.; Portugal, 2); Turkey and 
Greece, each, 5; Italy, 64; Hungary, 74; Ireland, 8, Spain and 
Austria, {; England, 12; Norway, France, and Bavaria, 13; 
Sweden, 13}; Holland, 14; Denmark, Prussia, and Switzerland, 
15; Wurtemburg and Baden, 16; Saxony, and other minor states 
in which education is compulsory, 17}. 


THE exports from France during the first five months of the year 
amounted to 1,608,000,000f., as compared with 1,402,000,000f. in 
1874. There was an increase of 76,000,000f. in manufactured 
goods, 124,000,000f. in food and raw materials, and 15,000,000f. in 
gold and silver. The imports were 1,391,000,000f., while in 1874 
they were 1,403,000,000f., the decrease being 80,000,000f. on food 
on acount of last year’s abundant harvest; 31,000,000f. on raw 
materials and natural products, 31,000,000f. on manufactured goods, 
and 9,000,000f. on gold and silver. The Customs and indirect 
og have yielded 494,000,000f., as compared with 426,000,000. in 

74, 

THE following modification of Lucas’ blowpipe is effected by M. 
A. Dupré :—In the place of the mouth-piece is soldered a 
cylindrical tube about 1 centimetre in diameter and 4 centimetres 
long, having several openings just above the point of juncture. 
The open end of the cylinder is closed by a cork through which 
passes the mouth-piece, to the lower end of which is attached a 
Bunsen valve (a caoutchouc tube with a longitudinal slit). A piece 
of very elastic rubber hose is attached by ligatures, one end to the 
cylinder just below the cork, the other to the conical part of the 
tube below. The expansion of this rubber takes the place of the 
expansion of the muscles of the cheek, and the valve prevents the 
backward flow of the air. 


THE reports of the mining surveyors and registrars of Victoria 
for the quarter ending December, 1874, shows that there were 
45,151 miners employed, of which number 18,622 Europeans and 
12,056 Chinese were employed in alluvial mining, and 14,349 
Europeans and 124 Chinese in quartz mining. The approximate 
value of the mining plant in use was £2,078,936. There are 17 
boring machines in operation, Ararat being the only district in 
which no rock drill is at work. There are 1063 square miles of 
auriferous ground actually worked on, and 3398 distinct reefs have 
proved to be auriferous. The total quantities of gold got during 
the quarter were 112,287 oz. 8 dwt. from alluvia, and 171,621 
oz. 16 dwt. from quartz, making together 283,909 oz. 2 dwt. 
From 244,367 tons of quartz 149,949 oz. of gold were obtained, or 
at the rate of 12 dwt. 64 gr. per ton. From 11,244 tons of quartz 
tailings and mullock there were obtained 1033} oz. of gold, or at 
the rate of 1 dwt. 20°11 gr. per ton. From 1619 tons of pyrites 
and blanketings 5387} oz. of gold were obtained, or at the rate of 
3 oz. 6 dwt. 13°19 gr. per ton. With regard to wash-dirt and 
cement, it appears that during the quarter 14,2974 oz. of gold were 
obtained from 434,737? tons of wash-dirt, being at the rate of 15} 
gr. perton. From 11,240 tons of cement 3442 oz. of gold were 
obtained, the rate being 6 dwt. 3 gr. per ton. 


THE first vessel ever built in Massachusetts was a ship launched 
at Mystic, now Medford, on the 4th of July, 1631, and named by 
Governor Winthrop, to whom she belonged, The Blessing of the 
Bay. In the course of the season this vessel made several coasting 
trips and soon after visited Manhattan Island, New York. ‘'On 
this occasion,” says Governor Winthrop, “‘ the sailors were sur- 
prised on seeing on Long Island Indian canoes of great size.” 
Another vessel of 60 tons, called the Rebecca, was built in 1633, at 
Medford, where Mr. Cradoch had a shipyard. <A ship of 120 tons 
was built at Marblehead by the people of Salem, in 1636. The 
business of shipbuilding appears to have received its first impulse 
about this time from the same cause which threw the colonists upon 
their own resources for the supply of many of the necessaries of life. 
The first ship built in Boston, of which we have any record, was 
the Trial, of about 160 tons. She sailed for Bilboa on the 4th day 
of June, 1642, with Thomas Graves as master, laden with fish, 
which she sold there at a good rate, and from thence she freighted 
to Malagar, and arrived there March 23rd, 1643, laden with wine, 
fruit, oil, iron, and wool, which was a great advantage to the 
country, and gave an encouragement to trade.” Thus early began 
the circuitous and profitable trade to distant ports, in which colo- 
nial vessels, at no remote period, bore so prominent a part. In 
1642 five other vessels were built at Boston, Plymouth, Dorchester, 
and Salem ; and in 1644, two of 250 and 200 tons respectively were 
built at Cambridge and Boston. The first large ship built in Boston 
was one of 300 tons, in 1646, 


Mr. Davip MusHET states in his paper on “Iron and Steel” 
that 4 tons of coke was the quantity of fuel employed about the 
year 1810for each ton of pig iron made in Great Britain. In 
Shropshire it was ascertained, about the year 1840, by Mr. 
William Jessop that the quantity of pig iron made amounted to 
82,750 tons, consuming in its manufacture 409,000 tons of coal, or 
nearly 5 tons of coal to each ton of pig iron. In Great Britain, in 
the same year, Mr. Jessop further ascertained that the quantity 
of pig iron made amounted to 1,396,400 tons, consuming 4,877,000 
tons of coal, or an average of 34 tons of coal to each ton of pig iron 
manufactured. In July, 1867, the commissioners appointed by a 
Royal Commission in the previous year to inquire into the question 
of the probable duration of our coal-fields and their resources, — 
the important inquiry entrusted to them, and periodically for five 
years pursued their investigation. This investigation of the Coal 
Commission, as regards the statistical inquiry, was entrusted to 
the late Sir Roderick I. Murchison and Mr. Robert Hunt, Keeper 
of Mining Records, and forms vol. iii. of the Coal Commission 
Report, consisting of nearly 500 pages. The deductions drawn 
from this report show that in the year 1869 the quantity of coal 
employed in the manufacture of a ton of pig iron amounted to 3 
tons in Great Britain, and the inquiries subsequently instituted 
by the Mining Record Office show that in Shropshire in the years 
1872 and 1873, it amounted to the like quantity, while taking the 
average of Great Britain in the same years, 1872 and 1873, we find 
that 51 cwt. of coal was the quantity used in the making of each 
ton of pig iron, 








MISCELLANEA. 

WE understand that the Bessemer steamship is at Millwall Dock 
for repairs. 

THE Gwalior mail steamer to Hong Kong has arrived very late, 
She had broken a cylinder cover. 

THE Chinese have imported from Europe a number of torpedoes, 
which are now stored at the Taku forts, 

ENGINEER Thomas Skinner Gissing has been promoted to the 
rank of chief engineer in her Majesty’s fleet. 

THE Roorkee College has, says the Homeward Mail, to be 
temporarily broken up, owing to an outbreak of cholera among 


| the students, 


A sPEcIAL gold medal (grand modéle) has been given to Messrs. 
Aveling and Porter, at the Amiens show, for their exhibition of 
steam ploughing machinery. 

THE business of Messrs, Hamer, Giles, and Company, of North- 
wich, is about to be taken over by a limited company which will 
retain the old name of the firm. 

THE Belgian iron trade continues feeble. Some important 
transactions are, however, stated to be in prospect. The John 
Cockerell Company, Seraing, has obtained an order for two pilot 
boats with iron hulls for the Belgian Government. 

THE Manchester and Salford Sanitary Association have forwarded 
a memorial to the Marquis of Salisbury in relation to his lordship's 
Pollution of Rivers Bill. The memorialists approve generally of 
the bill, but suggest that the prohibition as to putting solid matter 
into streams be made absolute, 

THE Russian Government has approved plans for uniting the 

Caspian Sea to the Black Sea and the Donetz coal basin to the 
Steppes of the Dnieper. Works of lines for establishing these com- 
munications are to be commenced without delay. The Council of 
Ministers has also been occupied with the question of the Siberian 
Railway. Altogether there appears a probability that Russia will 
absorb considerable quantities of rails during the next year or 
two. 
_ THE Falmouth Harbour Commissioners held their annual meet 
ing on Wednesday at Falmouth. The chairman dilated en the 
dredging question which had been taken in hand by the commis- 
sioners on their own responsibility and under their own engineer ; 
38,000 cubic yards of deposit, equal to 47,500 tons, had been 
already raised (at the rate of 150,000 tons per annum), and at the 
low cost to the present of about 8}d. per cubic yard, whereas the 
lowest available estimate tendered by a contractor was above a 
shilling per yard. 

Some interesting particulars were given in the course of the 
Schiller inquiry of the life in the Bishop Lighthouse, which 
is, in the winter months, cut off from communication with the 
world for long periods of time. The sea dashes sand right to the 
top, though it is 110ft. above high-water mark, and the ordinary 
way of embarking and disembarking fiom a boat is to make fast 
the boat by a grapnel and then let a man down by a rope, or 
hoist him up in a similar way to the door of the house. Ina 
storm the tower trembles so much that plates and cups fall 
from the shelves and the glasses of the light break. According 
to The Navy, this part of the evidence was given in court, but not 
from the witness-box, and it does not all appear in the notes. 


THE French Government has voted 600,000f. towards the French 
department at the Philadelphia Exhibition, and a telegram has 
been received from the English Commissioner in London which 
removes a difficulty felt by many would-be exhibitors. The Ame- 
rican Government had insisted that the prices affixed to the foreign 
articles exhibited should include the import duties, but as the 
object of European manufacturers was to show the American 
public that their goods were produced at less cost than across the 
Atlantic, they naturally objected to a regulation which prevented 
a fair comparison from being drawn, and some, especially Sheffield 
and Bradford houses, refused to exhibit under such a condition. 
The telegram announces that prices may be affixed in a certain 
form, without including the import duties. 


Tue Rev. Henry Willett, hon. sec. and treasurer of the Sub- 
Wealdon exploration scheme, writes to the Jimes under date 
June 19:—** Three days after my last report to you, and when we 
had attained a depth of 1134ft., the rods snapped about 20ft. from 
the bottom. The auger was grasped the same day, and brought 
to the surface with 10ft of ‘ calcareous grit’ within it, on Friday, 
June 4. On attempting to resume operations it was found that 
the sides had fallen in, and 140ft. of loose detris obstructed us. 
We had but two alternatives—viz., to give up altogether or tube 
the whole distance. This latter course was decided upon, owing 
to the very liberal terms offered by the Diamond Rock Boring 
Company. The decision arrived at on Tuesday last was acted 
upon without delay ; 900ft. of 4in. continuous tubing were screwed 
together and lowered in twenty-four hours, and I am pleased to 
inform you that the whole length of 1138ft. was affixed in its proper 
position at two o'clock this day. On Monday we shall be occupied 
in washing out the new lining with a stream of water at 200]b. 
pressure directed to the bottom of the new lining, and on Tuesday 
we hope to recommence boring.” 


PREPARATIONS are being made for erecting a new outfall sluice 
for the middle level drain. It will be remembered that after the 
blowing up of a former sluice by which a wide extent of land was 
inundated with tidal water from the Ouse in the summer of 1862, 
a plan was adopted, at the suggestion of Sir J. Hawkshaw, C.E., 
of carrying the drainage water over an embankment by means of 
syphons into the river, The plan has worked well, but doubts are 
entertained whether the syphons would carry off a sufficient 
quantity of water in the event of a very heavy rainfall. The 
syphons have also become somewhat worn, and under all the 
circumstances it has been deemed advisable to erect a new sluice, 
from designs prepared by Sir John Hawkshaw. Mr. Webster has 
agreed to build the sluice at a cost of between £50,000 and £60,000, 
The plan proposed is to construct a new curvilinear branch drain 
southward of the middle level main drain, connected with it to the 
west of the syphons, and returning and emptying itself into the 
main drain about a furlong on the north side of them, so as not to 
necessitate any new outfall through the Ouse bank. The sluice is 
to be erected in this new drain, and will consequently be several 
hundred yards from the river, and removed from the danger of 
tidal scour, which produced the great inundation which occurred 
in 1862, 

THE Austrian correspondent of the Times says: “It turns out 
to be the case that the artillery committee has decided to recom - 
mend the adoption of the steel-bronze gun of General Uchatius. 
Of course, this technical committee is only called upon to give ap 
opinion, the final decision resting with the War Department and 
the Emperor. Still the opinion of a committee composed of some 
of the highest authorities as to artillery matters in Austria cannot 
but weigh heavily in the decision. No one thinks of questioning 
the authority, and all that the taxpayers have a right to ask for is 
that the decision should only be come to after an exhaustive com 
ay trial, not only as to the physical qualities of the article, 

ut likewise as to the certainty of producing it in large quantities 
and as to its fitness to stand the wear and tear of field guns. If 
the steel bronze gun can stand these tests th hly, every 
patriotic heart in Austria will rejoice at the success of the Austrian 
inventor ; but until the evidence comes forward, people can scarcely 
be blamed if they point out that almost all over Europe the steel 
gun has been adopted, and that Italy and Russia, who have tried 
a similar method of casting bronze, have given it up. After the 
sad experiences made with the rifled guns at Magenta and Solferino, 
and with the breech-loader at Kénigsgratz, it would be scarcely 
erg if Austria were again, according to the saying of the 
= Napoleon, one idea and one army behind the rest of the 
wor! 
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EXPANSIVE BEAM ENGINE. 
MESSRS. JOHN ROWAN AND SONS, BELFAST, ENGINEERS. 


(For description see page 435.) 


—waa STAT) 








HH 
unin | 


TAA 


i 


CONRAN 
} y 
8 
LS x 


Mt P= 















XN 


gH il 





i 


Mii!) s | WM i I 
tL vorseattaataeaeeee a) IS SOY es nea = == 2227 ONS 
We : as : 





























nil : 
Ups SO 
WK 


ASQ a 
SSAA Ys 





& LOWER VALVE CHAMS=Z.rsS 















































































































































































































































= a ae a" = a ae | oe eg ac ao —— fF Ser § Sr § Sew ve ve a ee ee a ee S88 ess eo 
7 ey | } | | | | | | | | | ‘ | ore | ure | v + an | | | | 
° ‘ 
AUVININATddOSs JO CuYIHL GNV ‘) SINIWIYIdxd 
099T *eac | o2zo1 | c-ez | erer | c.g | — — } 4 } Fee f fee} fer 4 ter tet tr 4 +s Shah aba Seats Sobel 21 — = _ PaSTPHt ve 
gitl “2e9 | sezct |ez-e2 | ssor| -ee| — | — | ker | et | tar | fet | et | et | tat “UMNOTA 8,4} TS — ~ — TASTHON YO oF 
6621 | 0-994] F9FST | Te | 69ST | e-eF}| — | — | — | — Il It | fit ra It *SOUUTOW PUL [9935 “< i = UWE ~ ro > 
*oyvtq ou sordde’ oga ‘“eatap 09st | 0-898) LOFIT t€ | OOZL Fi — P ESI ecl "OL ra ZI rat *puvy 8, AB _ _ = : AP — }-4 
0} Suayeusis ynoyyra eyxviq ao synd pavnsd ‘syuouttedxo §) uy | 096 b-bOL | O89Z1 | SL | 009 | S-6e¢! — | — | Fer | €et #1 eI #1 FI +1 “Ivy 8, 41IO -- _ AN pae "T 
 » SUNT WNIi Ae at xX 
j l 
*IVOL WHOL] OPOIGOA YRANoy | | | | | aS 
Wor; WATS pwusig “yuowrtodxo siqy ur poysnfpe Ayferoods p1oy | OLEL | 9-699 | SOFT | G-FZ | SGOT | o-eh| — | — | fat | fat | at | Ear ECL | EI | tet “CMNOVA 8,4ITUIS — — _ “WIOT ION JVOIH 68 
“£1OpORJSTFVSUN JMOL | | » 
-ledxg ="¥10M Jou pIp PIO “vor yu UWA Mody UeAIS [VUdIC | EPCs  -bId SELET ge | OLSI [G2-zF | ESI | FST SI er | tet | fat fel fel eI *OMNVA 8,11}ITIS “= _— aia en eb 88 
LPIL | +B2L C861 oo | S80 | 8h — = oom jit fr | i git | gtl FIL | ‘orearoyne esnogSuryso4, cia ~~ = = ad 18 
98ST G-2b9 L¥ELT Le | G2bT [92-09 |; — | — —- ioe OT =| TOT rOT gor Il ‘ornvrpsq 8.4189 _ — ae * ny 98 
L¥EI | GOLD S98sL 4@ | S601 + oe = “se aaa él él ai cGL | «661 *puvy sAvq _ = , AP p by | —_ se 
L#91  -9-6E¢ SZL9T € | ZISt | o-6h, — — _ _ It ! tI aa fit | at *OINNIVA BSNOYSUISOA, = — — ICON) qos puv‘g"T | 
‘aywiq snonayym0s =| 9JOT | 0-LL9 IBF @| 016 | 99%; — aaa — — | SII (IT | gt | git | FIT “SOUT PUB [0035 a - ae Brag ore 88 
wo 4nd 0} Ive Wor JoATIp s[uasis pavnd ‘syuouttsedxo WT uy 101 8-068 Z180a tts | 9601 (22-09 _— —_ tor TE | TE | ell rtT | rIT “aIey 8, 4IeIO —_ _ ACN pas "Ty 6 
“EL SoONAWIi aati da xX 
| | a= . 7 
9LL | L-LIOT | GIST | BI | OF8 | — — — | for | for | for a Yor | for | tomeuroyne osnoySurjso _ _ s ; PUVIPE, 1g 
got} 6-2 | geet fez | ete cor] — | — | — | but qu yet | got | ot | gtr “MyBO 8,4AV[) _ = = ehtsncoe 4 
IIT | 0-208 OfLZT | G6 | 026 yy S| wid rat al ol Fer ger fat *UIMNOVA 8, q}CIg — _— ana ars eee d 66 
SIII | 6-982 | sEL6l , 0G | O98 | O-KF | — | — | kal | Fol aI — | — | gt | fer “CINNIvA §,yITUIG — _ pa N 9) - 
S801 | Z-SeL 1g0st | SB | OIIT |¢2-09| — | — | — | gor rat IL II II IL ‘oynerpag 8.toy1vg ie a ’ e en id 
‘ourSua useysuyq-t.40N | g20T | 2-808 | OFFS | 8S | OOFT S-z2| — | — | — | fe | ¥6 ot | or | 6 | $6 ‘pueq s4vuq | T Zt gos | & AT 981 | & FI 99 “x me "I 9% 
IfII | 8-38S | 99801 | 2 | 836 | O-<e| — | — — ro | éI rat {el aI fz1 *puvy sAvq sa = asi ‘anil tbe - fd 
‘puvs Supnjour | let | 9-68¢ | gzlot Ie | seat} o-6h) — | — | — | WH | tor] {IL | GOT | TT | “cmnova csnoqduysoy, eal 4 = eee et 
‘posn oq 03 Surddoys jo suvour opqepivav A100 ‘syuouttredxe J uy | geri | ¢-9L9 | eezgl 7 | SOIL} oer] — | — ~~ Il Il II TIL | IL | TIL *SOUUPO]Y PUB [9075 — a TuopeTey &% 
“LE SoONATATWIiAtad & 
l | ; ; | 
S8tI | 0-99 —s- [8081 ,o8 | GHST | o-1¢ | — - — | for FOL IT I oe 1 “ornerpay 8,1aytvg | _ —- = Terie | 8% 
OGIT | O-@BL OGLLL “6G | GIGI | OBS |) — a = FOL =| «TOL ol t | for | for ‘onnerpay 8.4181) | sa — ii fn | 1% 
tts T-$96 61ST 6 St6 | 6-¢ei|- _ — | For yor at Ce ae “OIPBULOZNG OSNOYTUySe gy | _ _ = : P TREN | 08 
Sotl | Z-b69 ZEssl | 6S LEST | S-Lzb) — = | = eee een ieee fr 1¥tt | $11 “UgEyO SAVIO | -- _ a a A Noa | 6I 
L141 | T-8bL 16913 | GZ StF | 9-6h | — wo | we | ae | ll | ft | FIT ‘mmnowa 8S | Z 9 B93 = & Fl 99 | aMHION 9 r) $I 
“aUISUO WAOJSUY-YWON | SOFT | T-2Sb GLEZl | f4G | OIL | o-tR | — — — | fer | fat et ter | fet | far “pueg svg | — — ales x e T é | LT 
*poXojdute o10a ‘pus jo osn TOOT | O-18S GIgsl | fre | 8ZLT | OBS | -- a — Or OI Il Il FOL | {OI ‘UIUNIVA BSNOYSASOA, | — _ | } ped me dw a ot 
oy} ydooxa ‘Surddoys yo suvomt ofquituav [uv ‘syuouytodxe (J uy | eggl | S-T6b | 98691 | THE | CO9T | 2-64 Sh Call fool Ta. for FL etl | GIL | FIT “SOUULOTY PUL [9935 | = = = | TOPE’ | at 
| | 
“CL SL_NFATWIi At dad & 
| | | | . | yma . 
| 0991 | $-90S | OZZLI | 8 | gcor [eer ;, —- | —{— TE | rOr | Or | FIT Il | II “oynuapag 8 10¥.0g, ped Piet | < ‘PUVPEN HA 
*S[MO sedvt11vo 4YSIo 0} poyy oyvag | 668 @-L86 | 18961 1% | OLOL| 3-48}; — ow as OL OT | 56 I yor | or ‘atnepAY 8, 418[D —_ _ 7 Lee . 
“UNI TO pooy Jo JUBA Loy UAvIp ory pur poddoys oq 0} pvY omsug} | eI8 8-896 s6Iz | ce oz0l| 0-99) — | — | — | fe OT | fOr Or FOL | Tr |*owmoynvosnogsunsoy | 1 F GOs | SLE OFL | F 9 29 ‘Pus! 
*arvty Jo WoTjtod 4s.ty Jo odvitivo =| {— = | = = = | — = | es — on | ee _— —-;i— ‘oymeapAy §,10y10g 0 3 OZ 6 Lt 2eT | O st 39 | od Ley o 
qaUy OY} WOT yovq “IFFEG PUNOJ su Ivq AGAP EG} Jo Yoo" | GOST 0-004 gONI| 8B OBE) g-2F); —— | — | — | Fr | Ftr | fit | ot | far | €1t “TANNICA 8, TITS al = - | | oes =" . 
ey TL, ‘dorsod ysay on} Jo avr Oy} UT “3jG9T PUBS vO} omMvD | GOL $-809| FOOHT | #2 OTOL | S-9h| — | — | — | ftrr | mm | it) at at oat ‘parqsseq | 0 gt 98T | S 2t 98 | T St BF | 48¥0) Yyhog pus g “T | g 
uorjwd pury oy, ‘oulsue wos eSvt.11v9 qyUeAOs yu pojaud ulvyO, | 80S 6-S6E | GIRT re 0066 | 0-42 | — | — _ ot | for fol II i Il *TUNNIVA BSNOTSUI}SO AA aati = ee ‘ “avIUopoyey) L 
‘[eusis pio 10 Buy uo spavnd Aq porydde oyvaq | 8216 “198 | Qgcol | TOF | GCIs | 9-66); — | — | — | Il 1 a ee Sa a “SOUMTOFY PUL [9035 i a | = “44 NT PUR "Ty 3 
snonuyjm0o pus ‘oyxviq ava, ‘eyviq «opto, ‘syuouttodxo GJ uy |, SIFT O09 | FFRGL| If | Hel gor; — | — | — | II | tr | frre | ert “ure 8, 4Iv[Q = = | AAS 
| ! | | | | 
“EL SoMLUNAFATWIi Aad xX 
| | | | Nl | | ie : 
zg | f ze | @ fr | . : 9 | g cet | 3 91 89 | PUYPPHT g 
osss | b-bET | 98Z9T | Tes 9s | o-6r) — — — | tr | ur | fn | ft Ir arneapAy 8,4AvID 0 F gel 62 3 69 | ‘ 
Goss | T-Sh | 9GIIG | 18 | 1688 | ¢-6h | — = =| €¢ [ORE oR 1 at | él ra ‘umnova sqm | gf Bl 196 | O GI S6r é 4 oo ey oy , i 
‘posn oLOM SULA TI GLE) SPLAT | BSLIT 96 Sole | Ger) — — | — | ro a | tt | fr | ftt | Ste | -ummova osnogsansogy | 0 ¢ Fos | & LI GSI | ss 60 | an” le 
pu¥ Jepud} Wo soyviq puvy Areurpio oy} Ajuo yuemtsedxe Wu ¢9ze | L-S8E_| 98291 98 | Goze | c-6¢| — oo — |X II FIT FIL rat ZI *sOUUTOJY par [903g | t 2 toa : o ds I Se o “A N pue "ry . 
BTS : a BG | $°6 os aaa _ | Zz — _ Zz “UIvyO §,yae 6 FA 3 | & @ g AA 
sia nied — ” wi ied | | m | ” " ™ | ee | wh 4m9 “BUOT, “ib ‘yuo “saoy, | “ab Mo “smo 
| | | | 
a | i} 3 | | | 
el 2 | Fl ek ele | ¥ 
2) ee | 2B Fe sel F | g 
= a | > 4 Bs se) & | 
ef| $2 | 92 (82 28) | | | 
E; | Bs 2 > | . { 
ee 4 g | oo S3 a | | 4008 30 | janis “Jopue} pur 2 
"SHUVNAY ES =a | oe = §6,558 > | SOOULISIP OAISSOVONS SUIsSIOAV.} UE | ayeiq Jo uojdiuosoq | “yy Breas [e}OL, be eursue NIVUL - | 
- BE| =B “Sp ,2|oe] 2 | thon ge He JO IYSIOAY ounie eS 
ek Sa | =8 Bo | =e | pordnooco spuovos ur omry, | | JO ISILON 3 
e=| £8 | Be 88) 3) 2 5 
7s as ss aE) ee} oo = 
c me s o'S.| we | & H 4 
| 58 © | 83/56) g | | | e 
| 8 : i a gi? | | | + 
a | , . | 7-4 | 
a Si NTATWIi aakd X¥ 
"GL81 “ounp ‘hvajpnoy punppiyy ey} UO 7nO paitina “saynag Utz snonuuog Yyyim “1 ‘OAT sarag ‘spuamwodeg fo synsay bumoygy —"T ATAIVL 
. 
NOLLILDHAIWOO AWMMVUaA AHL 





mi! 





pwr ee 


ee oe nee Mees me re 













































































































































































































































"S181 “ANAL HIGZ 40 WAANIONY 4], OL NAKA TMAg 
| | } 
‘spuoses yqS1o ‘pris 0} poammber omy, “popprys , - — oO |ter 1 | or | for gor tet gs 3 ‘omneapay 8, 420[Q ‘PUMTPHT | 9 
suvA IMoy ApUQ ‘ejqissod su pau, su uo ynd oq 0} OYMIg rol £22 ow | 6 6 6 | $902 GF el el tel a Ye cI | oO &I &¢ “ULITHION 305) | 
L 6 28 . om — - om & 21 98! “3 pee *I) 6 
uo extaq yud 0} poamber spuoses oot *yOo} MOJ ab 9 $07 . _ a ; ™ a LL Oeet “Moy YN pas ‘g *]| ¢ 
B10} popprys Uva yyy Jo aud FuypuoryT “soo prjs o} “S008 FRE “ULUL pt 8 +t g9lz Tor } $I wt | Rf Fat 0% fiz 0 6 6el “aBaopeyy) | & 
jou ysnf sv os opqissod se Ayyomb su uo ynd soyerq paugy 06 629 | TOF 1 jv UBL dopuy paw oultay |} of G SlOd sb | SI €1 fat Eat €I bia | @ St tel “H19} 80 M-GHON Y UopaoT! | 
| on “UY | ‘ab “Ymo sao], 
‘s : = ~ 2 A = wv % Z 
$2 et | se EE 3 42 <8 36 
‘SMUVICGU 53 eo =a = "SMUVIVAY = 258 22 "UIUE} fo FYROM “NIVUL a 
eS i. -" | 39 ® PS | ty ats BS 
‘< 3 7 |8a | ri * |} BS 
: | | § 
‘soynigD punyp Ypin pop sung pumpiyy ‘sumay fo 
5 - . . - . e é ° . 2 
“ig fo burjpsisuoa wns o yp spuauasedrg— AT ATI VAL dIUDISISIY 9Y) atimddjog 07 “G “ogy Sarsagy ‘spuomutodeg Jo synsay burimoygy—yy Tl ATIVE 
’ ' . 
“MUBO}S [[UF TIM pesivsat oulsue pur eyniqg dopuey O16 Liz gee Iz 0 | S78 trp | “UIMMOBA SIRIUS | — ‘TIO HON yor 6 
‘topue} puv ousae 0} peydde oyvaq omnoey | OOLT $6z cell 0 9981 09 | ‘TaMNwA 81g _ “Ge {suy-TION 8 
| | ‘ 
*WUMO}S JID YIM posses oun puv oynaq Aopuey, 2101 C6I | 969 62 0 ee | *syu0 Jopuea} uo oRWIG PUUET ns 19450 4\-W}40N paw Wopuory L 
| | { } i 
| | 
Ocol . | | =~ ool OF “TUNA 8, PITS — “TIOG}ION 38O1s) 9 
‘ 4 | 
LBS | AI 6219 yee 0 Clk .ta9 — _ } “au Bue U10;8Uq-G}10N ¢ 
“posed SUA Jepuoy UO oyBiq pug Ajuo syoMIEdxe Jo sotos | uy scfl 8eT j sels OF 0 atLI eg “A[UO Jepue} UO oYywAy PUV_T — | “UIOPSIA\-AOW puw Uopuory 7 
= ~~ a 6 6219 be “oyBiq WnnoV A Z 0 oo “UIOTAON FBIIF) g 
, - = 6 g StLo 2 -€8 “TANDOVA 6,.GIMS 6 Ft 99 | “UO SV -Y}.10 N 3 
“pest OOM PUIY SUV Jo BoyYRIG OU SJMOUUTIedxO Jo SoLIOSs W uy — ~~ fre 7 12t9 e *A[GO Jopus} Wo eyRiq puLyzy 2 Sst 99 “T1dgee Ay-AONT pue uopuory I 
‘008 *ULUT ab *ym0 ‘suoy, 
= z m a 2 2p az 
Pm gH Se g = 3 B 
== 3% os BS zz - g 
a & = Ae ee Bs eS 1 B ho ° 
. ; _— a Fog © 2” apes B.e 0 5. . *1opuo} pur ni = 
SMUVINA Se ze = Ze ae A 5 rs > | = jo wodr19seq ourSaa jo S104 NIVUL & 
2° os os 03,5 3 iS s 3 | 5 
* & =o 8S ob &. 2 “ | E 
~ 28 ze 2 Be 3° es | e 
eS oe ? = os & ° 2 5 
3 3 g 2 5 | 
ff Poe ‘ . > . Sa ° > > , . , 
hjuo saplayT puv ourbug ype *% ‘oyr sara ‘spuourodeg fo synsoy bumoyy— TT ATIVE 
| = | | | 
*OUISUO WOT] O[OITOA PAI} JO Iu0I > poddits S6Ll 4:869  6ZtIL = f9I | 698 | O-s¢ = | mm | 268 EOL t Il £01 tol IL | ‘oyRUIO;NE asnoysurysoAy _ eu eal ‘PUVIPHK j 9 
“spams Aq 70 | | | | 
qnd ayviq purge ‘ourSue woz oporyaa puooos Jo puo yw poddyg | goz¢ 9-9LT L696 f6s | 609% | ¢-0F — — sd fel gL - _ —_ -- “UIMNIVA 8, TWIG -- _ _- H “UIOYPION VOILE) | 0g 
*post JOU WIV JO [IV] 4AwsuUVA UT | | | | | 
Soywiq puryy ‘ouBue wory opryoa paryy uo poddys Buaydnog | ez9I b-28z G6tO8 fez | Ozel | O-cF as — = ZI ZI tI fr ZI aI ‘SOUNPO]Y pue [991g Pa | — _ “nBIaOpeTey GF 
*TIt.1} OGY Jo UOTyI0d | | | j H | | 
poddyys 10 avot oy} 04 1oJor sornSy oy} puv ‘Surydnoo dys v Aq , | | | | 
OM} UL poziud sem ures} oY} ‘Suvjuomorddns % ‘oN syaoutytodNo uy | | 
| } | j | 
} | 
1966 T-L81 O16E 69 | 8163 | $-8F asia om —_ fal tal 4a eI fal EZ. | ‘olguuroyne esnoySuyso 4, a _ <> | “pusiPriy | SF 
*oufFUO UO OVAG ON | GSH] F-WSL seek | #6  66zE | o- = 4 a ae Tol tal ECL | cel éI | “UIVYD 8 YAvID - aaa ~ “MN Pas "]T Ly 
*posn 
Oq 0} SOYVAG Aopuo} pus ourZue Ajuo ‘syuetmtsedxe Jo sores JT uy | } | 
oa , a ae , oe \ a | | | 
‘ *popnpoul Jopus} puv oui8ue ‘soyusq pv pordde parny | gy G-HOOT| 26002 03 086 G-FE _ OL tol SOL for for fol for fot | corweroyne osnoysursa\y — _ ae “pus pry 9F 
"OYVAG JO OOUVISISAT S[9O} AOATAP [[} Wo ydoy BT UIVAIG | | : 
*oyviq uo synd JoSuossud ‘Auvyupmejddns jo pag puv £) soites Uy | 006 0-469 | tOIIT | 9T | 009 | ¢-oF | — | fet | fet | fet | Fel +t | fet | Fer | ker. | omemoqne esnoysunso\y _ — — “pusypryy cP 
| 
° ‘ 
AUVININATdOs JO CaIHL GNV ‘) SLNOWIYddxd 
o99T ‘eae | oezoi | c-ez | erer | c.ee | — — _}|14+-} +4 ++ter—t+4r—+—1r+4 + Sieh SS Sat Sobel — ‘ = OP, sels) Ad 
grit | “aeo | sazat loavae | anor | cer] — | — [dat | ar {tet {fet er | et | tet MINTOUA 8 4),101S ne ra SS UYEUODOTE) 3 
: 66st | 0-992] FOHET | Is | eo | e-eF] — | — | — | — i tL | fUt | FL | FIT *‘SOUTTOIY PUY [0038 = = ane pg ty 4 
*oyvtq ou sordde’ oga ‘aeatp 09st 0-898 LOFIT tg | OOZL “SF — — —_ pal €2l aL ZI Tat aI *puvy 6A oa _ ‘ AP a 
Hien tie, wen we eek wel Gememeeion MA te z.zne | oeazt | er | ana | eee] — am» | ter ZT eT ay | & *T1NUD & HIBID —_— —- _ MON pave "Ty OF 





nak 


a na 














=—CT 








a ARE ON 





JUNE 25, 1875. 


THE ENGINEER. 





441 








FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

» BERLIN.—Asner and Co., 53, Mohren-strasse. 
VIENNA.—Messrs. Group and Co., Booksellers. 
LEIPSI°.—A. TwizTMEYER, Bookseller. 

NEW YORK.—WItiMer and Rocers, 47, Nassau-street. 











PUBLISHER’S NOTICE. 

*,* With this week's number is issued as a Supplement a two page 
table showing the results of the recent Brake Trials. Every copy 
as issued by the Publisher contains this Supplement, and sub- 
scribers should notify the fact should they not receive it. 





TO CORRESPONDENTS. 


*,° We at undertake to return drawings or manuscripts; we 
must therefore request our correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

D. H. O. N. N.—We shall endeavour to supply you with the information you 

ire as soon as the works are completed. 

A Workinc [RoNMONGER.—It would be impossible to give you an answer 
w you can say how much iron you want to melt in the day. 

J. W.—Already proposed by another correspondent, as you will see by 
referring to our back numbers. : 

J. B. (Plymouth).—Make a model in cardboard, and solve the question for 





yourself. 

J. P.—We shall deal with"the questions you raise in an early impression. 

L. F.—There is no such book. 

J. J.—The temperature of steam with an absolute pressure of 200 lb. is 
381°7 deg. 

G. J.— Watt invented the Cornish pumping engine, properly so-called. Pole’s 
“* Treatise on the Cornish Engine” will supply the information you want. 
R. B. 8.—The zinc may be suspended in the boiler, the only point necessary to 
consider is that it should be in metallic connection with the plates. We are 
not aware that any special course of study is prescribed by the Board of 

Trade for those desirous of obtaining engineer's certisicates. 

G. E. (Homerton).-—The cylinder is too far from the beam centre, and you 
must alter its position. When the engine is about at’quarter stroke and not 
when it is at mid stroke, the parallel motion should be in the position 
shown in your sketch, Fig 1. 

S.oper (Inchicore).—The book in question is very defective. You can easily 
try the experiment concerning the scalding powers of high-pressure steam by 
opening a gauge cock, and holding your hand in the current of steam ; 
better begin with the tip of your little finger, as the proposition that such steam 
will not scald is only true under certain conditions not always realised by 
the student. 2 ; 

ErRAtTuM.—In our last impression, page 416, first line of middle colvmn, for 
space representing half a minute, read space representing half a second. 


SUBSCRIPTIONS. 


Tae ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office, on the following terms (paid in advance):— 

Half-yearly (including double number)... .. £0 14s. 64d. 
wo tae (including +8 double numbers}.. .. .. £1 98. Od. 
it occur, an extra charge of two shillings and sixpence annu i 
be made. THE ENGINEER is registered for transmission vend. aes 


FOREIGN SUBSCRIPTIONS. 


In consequence ef permanent increase in size of Tue ENGINEER involving 
double postage, it has been Sound necessary to make some change in the 
rates of foreign subscription. The subscription for the year 1875 will also 
include one number more than usual. Foreign Subscriptions for thin 
paper copies are accordingly received at the following rates: Subscribers 
paying in advance, at these rates, will receive THE ENGINEER weekly 
and post-free. Subscriptions sent by Post-office Order must be accompanied 
by a letter of advice to the Publisher. Tuick Paper copies may be had 
¥Y preferred at increased rates. 











Remittance by Post-office Order. 
Per year. Per year. 
a a 4s. ad, 
116 8 India .. - 116 8 
116 8 os - 215 0 
+ 1168 - 116 8 
116 8 + 215 0 
+ 116 8 - 116 8 
116 8 - 116 8 
- 11468 + 116 8 
- 116 8 - 11 8 
es - 2 510 - 116 8 
Denmark .. .. - 215 0 - 116 8 
Boypt .. «1 « « « 116 8 + 2 510 
Fount (Upper) co co oo 8 510 - 116 8 
Prance (Parisonly).. .. 116 0 + 3 510 
Germany «.. « «+ «+ 2 510 - 116 8 
Gloraltar - 116 8 - 116 8 
Helland + 2 510 - 116 8 
Remittance by Bill in London. 
Per year. Per year. 
4s. 4, 484 
Austria =. 3510 + 3 510 
Buenos Ayres 116 8 - 3423 
Borneo... « + + 2 510 - 1146 8 
Ee FT - 116 8 
Chili, vid Southampton .. 2 510 » 2150 
Franceand Algeria .. .. 116 8 + 3 510 
@resss «0 «- oc o oo 36D - 2 510 
Tonian Islands .. 3498 . 





Cloth Cases for binding THE Encineer Volume, price 2s. 6d. each 
The following Volumes of THe ENGINEER can be had, price 18s. each: —Vols. 
5, 10, 14, 24, 25, 26, 38. 
ADVERTISEMENTS. 

u*s The charge for Advertisements of four lines and under is three shillings; 
Sor every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages eight words. When an adver- 
tisement measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by stamps in 
pe Alternate advertisements will be inserted with all practicable re- 
gularity, but regularity cannot be guaranteed in any such case. All 
advertisements, except weekly ones, are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DeLIveRED BEFORE Six O'CLOCK ON 
. Tavurspar Bvenine in cach Ween. 

«"» Letters relating to adverti ts and the publishing department of the 
paper are to be addressed to the Publisher, Mr. ypold Riche; all 
other letters to be addressed to the Editor of Tux Encineer, 163, Strand. 











MARRIAGE. 

On the 19th June, at St. James’ Church, Clapton, by the Rev. H. D. 
Pearson, M.A., Ernest Benepict, M.LC.E., only son of Sir Juiivus 
Benepict, Kt., to Evetyn, only daughter of the late Jounn West HERRING, 
solicitor, of Regent’s Park, London. 








DEATHS. 

On the 16th June, at his residence, 6, Argyle-square, W.C., Mr. MicHAEL 
Henry, Arsoc.C.E., of 68, Fleet-street, E.C., and Editor of the ‘‘ Jewish 
Chronicle,” aged 45. 

On the 19th June, at Buckingham House, Headingley, in his 55th year, 
Mr. Georce Tay1or, J.P., senior partner, Clarence Ironworks, Leeds. 


THE ENGINEER. 


FRIDAY, JUNE 25, 1875. 














MUZZLE-LOADING AND BREECH-LOADING. 
TuE comparative merits of muzzle and breech-loading 
guns have once more been discussed after a fashion in the 





House of Commons. On Tuesday night Mr. Hanbury 
Tracy moved for the appointment of a new Ordnance 
Select Committee, in a speech ingeniously contrived to 
show that a Committee was not required. The occasion 
was seized, and something more was said about breech 
and muzzle-loading heavy guns. In the end the Govern- 
ment very properly refused to appoint a Committee. It 
was stated that they had endeavoured to obtain a Krupp 
gun for experiment, but Herr Krupp is cautious. He is 
afraid that his gun would be roughly handled at Woolwich, 
and so he refuses tosend a gun to England. This must be 
a severe blow to the advocates of Krupp’s artillery. 
As in a good many other instances, most people suppose 
themselves competent to form an offhand opinion upon the 
merits and demerits of muzzled and Seuckiadins uns, 
as indicated at the late meeting of the Iron and Steel In- 
stitute, when the flippant remark of one present that he 
“hoped our future guns would not be made to load at the 
wrong end, i.¢., the muzzle,” was received with general 
approbation, as though the enunciation of a self-evident 
truth. Yet the question of muzzle or breech-loading is 
one full of delicacy and difficulty to any one whose informa- 
tion respecting artillery and its uses is sufficient to enable 
him to grasp the very numerous and varied conditions 
which are involved in the decision. That breech-loading 
is practicable for all smaller natures of artillery 
may be viewed as proved. When we consider, how- 
ever, the application of breech-loading to the heaviest 
natures of artillery now in use at sea and on land, 
the problem becomes far more doubtful and difficult of 
solution, and we may well hesitate to admit that as yet it 
has been completely solved by artillerists of any nation. 
By England breech-loading, as applied to heavy artillery, 
was flung aside without any attempt at exhaustive trial as 
soon as the signal failure of Sir W. Armstrong’s breech- 
loading arrangements as regards all natures of guns above 
his 40-pounder became apparent ; and since then no serious 
attempt has been made experimentally amongst ourselves 
to discover conclusively whether it may be within the 
limits of mechanical practicability to produce any breech- 
loading arrangement.which shall be applicable to the largest 
guns in our service, or those still larger now in preparation; 
in fact, to everything between the 9-in. gun and the 
intended 81-ton monster. Germany has indeed some very 
large breech-loading guns, constructed by Krupp, which 
have been talked of as very terrible weapons since 1867, 
when they were first prominently put before Europe at 
the Paris Exhibition; but we apprehend that the Germans 
themselves have but little experimental experience as to 
the value of the ponderous cannon thus constructed chiefly 
for coast defence. We are not aware that any such guns 
were brought by them into position before Paris, the only 
great siege in which they have been engaged since 1867, 
nor have any reports of an exhaustive and trustworthy 
character been made public in England as to the points on 
which it is specially important to have exact information, 
though it is possible that our War Office may possess some 
secret information on the subject not in the hands of Par- 
liament or the public. Yet this, from the reticence and 
secrecy observed by the German war authorities, seems 
improbable. The only one point which is tolerably cer- 
tain, though even this seems to demand confirmation, is 
that in point of quickness of fire these very heavy Krupp 
breech-loaders are very inferior to our 9-in, muzzle-loading 
gun. That other nations which do not stand in the first 
rank either in military experience or in the magnitude of 
their fleets and armaments, or in the mechanical means by 
which to construct weapons of this magnitude for them- 
selves, have ordered to some extent Krupp’s breech-loading 
heavy guns, really argues little, indeed nothing at all, un- 
less we knew what they have done with them antl with 
what results. Our own opinions on the relative merits of 
muzzle and breech-loading we have often stated. We are 
by no means averse to seeing a good breech-loading gun 
made ona large scale and fully tested, the moment it can 
be shown that the gun to be thus made is really likely to 
be better than our own muzzlie-loaders. But we 
should desire to see the experiment carried out not 
in deference to the wishes of an individual in- 
ventor, but as a matter of principle. We cannot shun the 
conclusion that the time has come when as regards our 
own heaviest artillery we ought to have, on a definite ex- 
perimental basis, a clearly-uttered decision as to whether 
we are certainly right in continuing our muzzle-loading 
system, or wheter Weechbeling for our most ponderous 
artillery may not contain some advantages of sufficient im- 
portance to warrant the necessary expenditure of brain and 
money necessary to elicit these impartially if they exist, 
to indicate their value, and to prove their practicability. 
We are quite aware of the not unnatural dislike with 
which our War Department and constructive authorities at 
Woolwich may regard the opening-up of this subject. We 
have got a anietasiing system which, on the whole, 
whatever its defects, is the best in the world, and which is 
well adapted to the coil-construction of our guns in 
wrought iron and steel; and we have got a costly and mag- 
nificent plant adapted to the special requirements of our 
built-up guns, more or less serious modification of which 
would become necessary in the improbable event of our 
wrought iron rings and steel inner tubes giving place to 
Krupp’s enormous lumps of steel. Our muzzle-loading 
system, as hitherto carried out at least, whatever may be 
its advantages as compared with breech-loading, upon 
which broad question we do not attempt here to enter, has 
hitherto involved two separate and grave disadvantages, 
viz., the employment of studded projectiles with consider- 
able windage, and, as a consequence of these, the rapid 
deterioration of the steel inner or A tubes, both as respects 
the rifle grooves and the entire interior of the chase for a 
greater or less length about the place of the shot. These 
involve, as consequences, diminished precision and range, 
waste of projectile force, diminished durability, and occa- 
sionally diminished safety in the use of the gun. The 
advocates of breech-loading enumerate with more or less 
truth a long catalogue of advantages in the actual working 
of a gun and economy of the lives or limbs of the gun- 
ners ; into these we do not enter here, but we do affirm 





that it would be well worth while to pass the controversy 
out of the region of talk and advocacy into that of experi- 
ment, and to determine once for all whether, with our 
existing knowledge and mechanical appliances, we could 
construct a breech-loading rifle gun Ton of the larger 
natures, which being, in all other respects at least equal to 
our present muzzle-loaders, should enable us to get rid of 
those disadvantages to which we have above referred, and 
that should enable us to abandon studded in favour of some 
other form of projectile, steadily centred and without wind- 
age, and thus prolong the life of the inner tube or of the 
gun itself. Wedo not for a moment propose that we should 
start upon such an inquiry from the basis of the Krupp or 
German heavy breech-loader, which is, in fact, but a mon- 
strous expansion of a mode of closing the breech known 
more than 300 years ago, and in principle but follows the 
steps of Sir W. Armstrong’s earliest breech-loaders, with 
unscientific alterations therefrom. But there is another 
basis from which we might proceed with, we think, a fair 
chance of producing a better heavy breech-loader than any 
yet known. We refer to the system of heavy breech- 
loading guns now for several years employed in the French 
naval service. From what causes it is perhaps difficult to 
say, this system has remained to the present hour almost 
out of sight and unnoticed in England ; we ourselves in 
Tue Eneineer (October, 1870, pages 273-277-289) gave to 
our readers the only description, accompanied by accurate 
illustrations, that has, so far as our knowledge goes, been 
published in English, and to which we now refer the reader. 
We are not aware that a single heavy rifled gun thus con- 
structed has ever been purchased, or constructed, or experi- 
mented upon in England, and yet these very guns mounted 
upon one of the detached forts round Paris performed ser- 
vices that ought to have attracted the earnest attention of 
our artillerists. Though only constructed of cast iron of 
excellent quality, and reinforced by shrunk-on steel rings, 
some of these guns gave magnificent ranges, one having 
thrown a projectile from Fort Valerien, which landed in 
the Prussian head-quarters in the ?’/ace d’ Armes in front of 
the palace at Versailles. 

We are not aware whether any official reports have been 
made public since the siege of Paris as to the casualties 
which may have befallen any of these guns in the severe 
service to which they were then subjected, but we believe 
there is no contradicting the fact that for upwards of ten 
years they have proved safe and serviceable weapons in the 
French navy; and indeed the mere fact that in the mo- 
ment of stern necessity they were transported from Brest 
and Cherbourg to the forts around Paris sufficiently proves 
the confidence in them entertained by the best artillery 
authorities in France. This system combines all the chief 
and most valued properties demanded by breech-loading 
arrangements. It is simple, rapidly and easily manipulated ; 
it involves no laceration whatever of the body of the gun, 
and the strains of explosion, as well as the means of resist- 
ing the same, are perfectly equal and symmetric round the 
axis of the piece,and had we space other advantages might 
be enumerated. It would equally adapt itself to our con- 
struction of built-up gun of steel and wrought iron as to 
the cast iron bodies with steel reinforce rings, which the 
French adopted, not through choice, but of necessity; and 
it may be applied to any form of rifle grooving, or to any 
nature of twist, uniform or otherwise, and if its adapta- 
tion to the better material and construction of our 
Woolwich guns should prove advantageous and practicable, 
even to the extent of removing the two undesirable disad- 
vantages of our present Woolwich system, without intro- 
ducing at the same time new or extraneous evils, we 
believe the result might well repay the labour, cost, and 
time required for the result, which, if attained, would 
involve but little alteration in the plant or methods of ow 
Gun Factory. We must not shut our eyes to the drawbacks 
which the introduction of a new system for very heavy 
rifled guns would for a time involve—chietly, the render- 
ing obsolete a large amount of ammunition prepared for 
the existing system, and the co-existence for a time of two 
systems in our service. But in reality have we not two 
systems at present, though for different natures of guns, 
and have we not a formidable array of heavy Armstrong 
breech-loaders of early date encumbering our arsenals and 
stores, which are of no earthly use but for old iron, but 
which might be made into etticient weapons as_breech- 
loaders upon a system to be derived from the French one ? 


THE MERCHANT SHIPPING AMENDMENT BILL. 
AFTER a great deal of unnecessary talk by various members 
who were all eager to give their general ideas on the sub- 
ject of this bill, the House of Commons at last went into 
Committee on Thursday week, on the action of Mr. Plim- 
soll, who very justly observed that although he had a good 
deal to say on the subject, he could say it much better in 
committee. It isa pity that some other members did not 
take the same line, as in that case a great deal of valuable 
time would not have been wasted. On the first day only 
the first eight clauses were disposed of, and on these no 
less than three divisions took place. The most important 
of these divisions was really that on pee the clause 
on the advance notes, as it was a subject which could not 
be hastily dealt with, and, indeed, occupied the greater 
»ortion of the second day. As Mr. Samuda pointed out, 
0th shipowners and sailors are in favour of ane notes, 
but it is natural that they should be, for if the system were 
done away with, there is no doubt that the former would 
have more difficulty in getting crews; in fact, they would 
have to give higher wages, and half-pay to wives and fami- 
lies at home, in the same manner as we do in the navy; 
and it can be easily understood that sailors would be in 
favour of advance notes, not asa means of support for their 
wives, but rather in order to have more money to spend in 
riot and debauchery; and we quite agree with Mr. A. Peel, 
who remarked that he would venture to say that not 
a penny was spent otherwise, and that the system of 
advance notes weakens the character of the seamen and pre- 
ventsthe shipowner from getting good and trustworthy men. 
The real gainers from the advance note are the crimps, as 
was very rightly pointed out by the Royal Commission in 
their report. Although we cannot go with them in the 
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whole of their recommendations, we must say that we 
most heartily concur with them in all that they advised on 
this subject. Indeed, when we consider the evidence 
which they received in the matter, we cannot conceive 
their coming to any other conclusion than that the advance 
note is most pernicious, and in reality one of the greatest 
obstacles to the amelioration of the condition of merchant 
seamen. The whole of the evidence against the advance 
note was of the strongest description, Mr. Monro, the 
ehairman both of the General Shipowners’ Society and of 
the London Steamship Owners’ Mutual Association, saying, 
that he had consulted with their captains on the subject, 
and they all thought it ought to be abolished; for they 
considered that the sailors are not likely to be any better 
until they are trained to habits of thrift and sobriety, and 
the advance note, which gives men money for which they 
have never worked, encourages thriftlessness, drunkenness, 
and licentiousness. Workmen in other trades are not paid 
beforehand, and we cannot see why it should be done with 
the sailor, especially if, as the evidence goes to show, the 
advance note is given to the crimp, not for cash, butdn 
discharge of debts which the sailor has been induced to 
incur. When sailors are paid-off after a voyage, they have 
plenty of money; but instead of spending it with care, 
they embark in every sort of license and vice, even after 
their own money is spent, as long as they can get an 
advance from the crimp, which he naturally is nothing 
loth to give at good interest, knowing, as he does, that 
it will all be more than covered by the advance note which 
the sailor will receive from the next owner with whom he 
~~ It appears to us simple nonsense to talk of wives 
and families starving for want of the advance note, when 
it is a notorious fact that a large portion of the ship’s crew 
is often brought on board in a helplessly drunken condi- 
tion. The sober man who comes on board in a proper 
condition is not the man who is most clamorous for an 
advance note, as he is probably a thrifty and provident 
man, who would naturally put aside money to provide for 
his family during his absence were no advance note pro- 
curable. This was the view taken by Mr. O’Dowd before 
the Royal Commission, who, in support of his opinion, 
remarked that the command of money obtained by the 
advance pote often brought sailors into bad company, and 
if there w: c no such things as advance notes they would 
probably save a little money. It is all very well for Mr. 
Bates to say that the Royal Commission knew nothing of 
the subject; but surely, if he has looked through the 
minutes of evidence, he would hardly say that the 
numerous witnesses were equally ignorant. On Friday Sir 
Charles Adderley endeavoured to effect a compromise by 
accepting Mr. Bates’ amendment to limit the advance note 
to one month, but by this proceeding he not only dis- 
gusted his own friends, who got up one after another 
regretting that the Government had not stood firm, but he 
also failed to conciliate those opposed to the clause, for, 
as Mr. Norwood rightly observed, in its amended form it 
was neither fish, flesh, fowl, nor good red herring. 
The consequence was that at Mr. Reed’s suggestion 
the clause was omitted. We must confess that we 
were surprised throughout at the very poor defence of 
the clause made by Sir Charles Adderley ; for, although it 
was inserted in consonance with the views expressed by 
the Royal Commission, the President of the Board of 
Trade failed to impress upon the House the crushing 
evidence which was adduced by the Commission in favour 
of the abolition of the advance note, nor was a word men- 
tioned concerning the abominable condition of the crimping 
system at (Quebec, referred to in the evidence of two mer- 
chants of that port, who said that it had got to sucha 
state that crimps would even go on board a vessel there b 

night with loaded revolvers, order the captain into his 
cabin, and take the men off by force, and that they were 
then reshipped in such a drunken condition that many a 
ship is lost going down the St. Lawrence in consequence. 
We must say that we think that the time has come when 
such a large interest as the mercantile marine should be 
represented by a separate department in the Government. 

The first part of Monday’s sitting was occupied with 
Mr. Norwood’s proposed amendment to Clause 6, pro- 
viding that there should be two or more assessors instead 
of one ; insupport of which Mr. M‘Iver said that the Courts 
of Inquiry were often a scandal to justice, a terrible 
pe being placed in the hands of the judge, who ought to 
»¢ aided by competent assessors; and Mr. J enkins thought 
that one of the assessors should be connected with the mer- 
cantile marine. The amendment was finally withdrawn on 
Sir Charles Adderley promising on the report to introduce 
words to the effect that one assessor at least should be an 
officer who had served in the mercantile marine. The 
questions of competency and discipline caused several dis- 
cussions, and with some slight alterations the clauses were 
agreed to. On Clause 18, which provides for the main- 
tenance of a proper look out, Captain Bedford Pim moved, 
that in the Vicinity of rocks or shoals the lead should be 
kept constantly going, but the amendment was lost by a 
majority of 100 against it. This seems a curious decision 
when the reports of the loss of the Schiller, the Aberdour, 
and the Cadiz are so fresh on our minds, and we remember 
that the two former vessels were lost through negligence 
in not heaving the lead, and the last-named ship through 
incompetency on the part of the sailor entrusted with that 
duty. Twenty clauses have at present only been disposed 
of out of 55, so that much yet remains to be done before 
the bill passes through committee, especially as the subject 
of load _ has still to be dealt with, on which there is 
sure to be a long discussion. 

REPORT ON THE IRON AND STEEL TRADE IN GERMANY. 

An ofticial report, just issued, gives, incidentally, some in- 
teresting information upon this subject. Speaking of the 
depression in the German iron trade, it is mentioned that most 
of the works in the Rhenish provinces have been obliged to 
dismiss their foreigners—Italians, Swedes, &c.—and to reduce 
wages to a considerable extent. This, too, it is mentioned, may 
be regarded as preparatory to an agitation for repealing the law 
abolishing the Customs duties on iron; and a society of iron- 
masters has been formed at Berlin for the purpose ed setting 
the iron duties. The ebject of the society is to convince the 





Government that the law which established a progressive scale of 
diminishing duties on manufactured iron, ought to be meen’ " 
and it is predicted that the iron trade will be ruined unless the 
final abolition of the iron duties in 1877 be postponed. The 
opinion is expressed at the same time that the Government will 
not allow itself to be influenced by this agitation, as the iron 
trade has not suffered more in Germany than in Scotland 
or Yorkshire. Further, it is stated that Germany requires 
not protection but free trade for the expansion of her manu- 
facturing power. One of the causes to which the continued 
depression of her manufactures may be assigned is the privilege 
of Government to interfere in matters which ought to be 
allowed to adjust themselves. In order, however, to show with 
what energy the people of that country are striving to develope 
their manufactures, the following facts with reference to the 
steel industry deserve to be recorded. At the beginning of 
1872 the number of Bessemer converting furnaces in the 
Rhenish provinces did not exceed thirty-nine, of which fifteen 
belonged to Herr Krupp. The yield of these furnaces could not 
exceed 140,000 tons per annum. At the close of 1874 there 
were sixty-nine Bessemer furnaces in full working order, capable 
not only of producing 500,000 tons of steel, but of supplying the 
whole of the demand for steel rails and other railway material on 
the Continent. The trade, however, has been not a little 
impeded by the Government giving authority to the railway 
companies to raise their carriage rates to the extent of 20 per 
cent., one effect of which has been to stop the export of coal 
from the Rhenish provinces to places hitherto supplied by the 
collieries of that district ; and it is stated that the Rhenish and 
Westphalian collieries produced and exported less coal in 1874 
than 1873, although some impulse was given to the English coal 
trade. The Saar coal measures have been spared some of the 
prevailing depression. Their markets always absorb the supply, 
and, though prices fell at Saarbriicken, the output was not 
seriously affected. The total yield of the Saar collieries in 1873 
was 4,275,223 tons, while in 1874 it was 4,222,786 tons. The 
total yield of the Rhenish collieries was 16,219,914 tons in 1873, 
while in 1874 it did not reach 15,000,000 tons. The average 
price of coals at the pit’s mouth in that district was 10s. 8d. per 
ton in 1872, 14s. in 1873, and 10s. 6d. in 1874. The cost of 
production is calculated to have increased 40 per cent. between 
1872 and the close of 1874. 


COAL PRICEs. 

Onr of the leading inquiries which now occupy the attention 
of smelters and the users of steam power in forecasting the 
future is the probable price of fuel in the ensuing few years. 
Their investigations should be aided by the views expressed by 
the members for North Durham. Sir George Elliott and his col- 
league, Mr. C. M. Palmer, have just given evidence before the 
Metropolitan Gas Supply Committee. Sir George thinks it cer- 
tain that prices will fluctuate—not, it may be, to reach so high 
a standard as that of 1872 and 1873, but the price of coal—and 
especially of gas qualities—will, in that gentleman’s opinion, be 
very much influenced, as was the case in 1872 and 1873, by the 
manufacture of iron. So decided was Sir George’s opinion that 
prices will advance if the iron trade revives, that only a day or 
two before he gave his evidence he refused to enter into a con- 
tract for 100,000 tons, to extend over 1876. Mr. Palmer, whose 
firm sends from twenty-five to thirty thousand tons of coal every 
week to London, would not presume to predict for any length of 
time, for he believes that coal will not rise during the next year or 
two, seeing that iron is declinging in value, and stocksof that metal 
are accumulating throughout the country. Though Mr. Palmer 
is scarcely so positive in his views as Sir George about the prices in 
the early future, yet he agrees with him in the main. He does 
not anticipate a return to the state of things which produced the 
great advance of coal in 1872 and 1873, and in the beginning of 
1874, but says that the Mines Regulation Act has imposed an 
additional cost upon colliery proprietors of from 1s. 6d. to 2s. 
per ton. 


THE BESSEMER. 


THERE does not seem much chance at present of public anxiety 
with regard to the success or failure of this vessel being set at 
rest, as she is now lying in the Millwall Docks, and likely to 
remain there for another two months at least, waiting her turn 
to go into Smith, Pender and Co.’s graving dock, in order to 
repair the damage done to some of her outside plates in her col- 
lision with Calais pier. It is probable that she will follow her 
rival, the Castalia, who is also awaiting her turn in the dry dock. 
In the meantime the curious have an opportunity of inspecting 
this extraordinary piece of naval architecture, as she is daily 
open to the public at the rate of 1s.a head. We cannot help 
thinking that these two months might be more profitably 
employed in taking out the swinging saloon, which apparently 
will not swing, and decking her in. A weight of over 200 tons 
being thus removed, her designed draught might be obtained, 
and consequently greater speed and better steering. Although 
the saloon is so far a failure, the ship herself is admitted on all 
hands to be a success, as her low bows and large bilge keels give 
her comparative immunity from both disagreeable rolling and 
pitching, and if the saloon were removed she would be the 
quickest and most comfortable vessel on the Channel service. 


BIRMINGHAM JAPAN TRAYS FOR JAPAN, 

Amonc the curiosities of the export business now being done 
in England we have to state that for some time past at least one 
of the Birmingham japan firms has been quite busy in making 
japan one for Japan. They are iron japanned, and in sets of 
the usual sizes, viz., 14in., 16in., and 24in. The patterns are 
designed to suit the market, being chiefly a mosaic of Japanese 
characters, inlaid with gold, and there are as many as sixteen 
colours used in every tray. So elaborate is the artistic work 
that in decorators’ wages alone it costs the makers 18s. per set. 
We know the price at which the sets are sold by the manufac- 
turer, but it would be unfair to state it. It may, however, be 
said that, considering the heavy decorative cost, the figure should 
not lead to any complaint by the merchant. As far as is known, 
the trade with Japan in this branch is likely to increase, and 
there is a decided promise in favottr of a growing profitable com- 
munication between this country and that. It cannot but come 
about that the makers of hardwares will be benefited by the 
active business which the sedulous Japanese manufacturers are 
themselves doing with our own country; bttt it is sad to see how 
Japanese art is suffering, 


AMERICAN PIG IRON, 

Mucu has recently been suid in some quarters about the capa- 
bility of certain United States ironmasters to send us charcoal 
pig iron, eminently suited for, amongst other uses, chilled-roll 
pag: ey: the most recently published information is, that 
an Alabama firm of ironmasters, who owns one furnace which 
turns out 12 tons of charcoal iron a day, has shipped 100 tons to 


Liverpool, at prices which will allow of its sale in that port at 
£7 per ton. e have later information. It is that merchants 


in Liverpool are soliciting orders for this same iron from 





engineers and ironfounders, claiming for it that it 
remarkable chilled properties. We are unable to say whether it 
does or does not, but we do know that American charcoal iron, 
for which similar properties were claimed, was some time ago 
tried by engineering firms in this country, and though £16 a 
ton was given for it, yet it was not only not suitable merely, but it 
was eminently unsuitable, for the roll made of it was so soft that 
the impression of the metal manipulated was found to have been 
left upon the indented surface of the roll itself. Leading 
engineers in this kingdom have ransacked every available source 
of supply for iron suitable to the making of chilled rolls. They 
have gone even to Italy, to New Zealand, to Australia, and to 
Siberia ; but they have found nothing equal to the cold-blast 
argillaceous irons of Mid-England. Unhappily, there has, in 
late years, been so marked a tendency amongst the producers of 
even, first best of this class to use a mixture of ores in their 
furnaces, that engineers can depend with much less certainty 
than heretofore upon uniformity of quality. They are not, we 
fear, likely to get much help from the United States, 


THE DEUTSCHLAND. 


Tuts iron-armoured frigate, the sister ship to the Kaiser, built 
for the Imperial German Government by Messrs. Samuda Bro- 
thers, from the design of Mr. E. J. Reed, is now almost ready to 
be handed over. She is at present lying in the Millwall Docks ; 
but is expected to go down to Chatham, on Monday week, to be 
docked in the Royal Dockyard, in order to have her bottom 
painted. It is said that there is no dry dock on the Thames 
large enough to hold her. Though her length is only 280ft., her 
beam is 63ft. ; still we should have thought that she could have 
been accommodated either in Messrs. Lewis and Stockerill’s dry 
dock, or at the Thames Ironworks. Perhaps, however, the Ger- 
man Government like to save a few pounds as much as any one 
else. The magnificent work put into her both by Messrs. Samuda 
and by Messrs. Penn, who have supplied the engines, deserves the 
highest commendation. Indeed, the engines are a picture to feast 
the eye upon—their compactness and finish being so admirable. 
We notice that in these two frigates Messrs. Penn have intro- 
duced some improvements which are not to be found in any of 
their previous engines. Formerly the screw-shaft worked upon 
only three bearings, with the turning-wheel at the after end of 
the engine-room, situated about the middle of a length of shaft 
between two bearings some 11ft. apart, by which great vibration 
was caused. Now a fourth bearing has been introduced, and 
the turning-wheel placed in the centre of the engine-room, by 
which means great steadiness ensues. This arrangement alsv 
admits of the shaft being made in two pieces, and coupled in the 
centre. The Kaiser and Deutschland are also provided with 
steam starting-gear, which we do not remember having seen 
before fitted by Messrs. Penn to trunk-engines. The Deutsch- 
land is complete with the exception of her guns, of which she is 
to carry eight 26in. guns of 22 tons each, and one 22in. gun of 18 
tons. These are to be supplied in Germany, by Messrs. Krupp, 
of Essen, who will also fit the racers for them. 


THE WIGAN ACCIDENT. 


THE trial of the action Anson v. the London and North- 
Western Railway Company, by which it was sought to hold the 
company liable in respect of the disastrous accident at Wigan in 
August, 1873, has resulted in a verdict for the plaintiff. As 
might be expected, this action is only one of many which could 
have been brought; but it is understood that the company will 
accept the decision as final, and proceed to settle claims for 
compensation. The plaintiff urged, and the jury came to the 
conclusion, that the points had been opened before the train 
had completely passed over them, and the company did not 
very strongly contest the proposition. This verdict will not, 
however, be universally accepted as true. There are still many 
who hold with Captain Tyler that it is quite possible that the 
train may have forced vpen the points for itself, and such persons 
observe on the peculiar pattern of points which then obtained at 
Wigan, and urge that with that pattern their theory is by no 
means devoid of plausibility. They further contend that the 
points could not have been opened in the usual way while a train 
was passing over them at sv high a speed as 40 miles an hour. 
On the other hand there are very many engineers who contend 
that it is quite possible so to open the points, and that all that 
followed was quite consistent with this having been done. They 
argue that to have forced open the points would have been to 
destroy them, while in the case before us they were practically 
uninjured. Moreover the circumstance of the Staleybridge train 
being waiting and anxious to pass into the loop, which would 
have required the points to be moved as it was contended they 
were, and the fact that the pointsman’s box was 40 yards from 
the points themselves, are capable of strong application in 
favour of this proposition. No doubt the evidence adduced 
on behalf of the plaintiff was very convincing to a jury, but the 
defendants hardly allowed them to hear what could be said on 
the other side. To have done this would, however, have led to 
no practical good, for it would have entailed the admission of 
evidence as to the faulty design of the points, and it could have 
mattered little to the company whether the verdict was against 
them on this or the other ground. Whatever opinions may be 
held as to the true cause of the accident, there will probably be 
no doubt that substantial justice has been done; and we are sure 
that, although their duty to their shareholders required the 
directors to insist on a public and solemn examination into the 
case, they will cheerfully accept the duty cast upon them by an 
adverse decision. 








PRIVATE BILLS IN PARLIAMENT. 


Tuk House of Lords is now doing the greater part of the work 
in respect of private legislation, and on Friday last in that House 
the Gas and Water Orders Confirmation Bill was further pro: 
ceeded with. The preamble was proved of the Broadstairs Water 
(No. 1) Bill, with an extension of the area of supply, and a limi- 
tation that the old well should be the chief source of supply. 
The consideration of the clauses was deferred until Monday. 
The preamble of the Broadstairs Water (No. 2) Bill was not 
proved. The Cork Harbour Bill was next proceeded with. The 
Waterford Improvement Bill was proceeded with, and the 
preamble was proved of the Metropolitan Board of Works 
(Various Powers) Bill, subject to Deptford Bridge—which it pro- 
poses to free from toll—being vested solely in the Greenwich 
District Board, and the limitation of the time (five years) upon 
which the value of the tolls is to be estimated being struck out. 
The consideration of the clauses was adjourned until Monday, 
when the South-Eastern Railway Company, who are the lessees 
of the bridge, were heard as to the mode in which their 
interest is to be dealt with. The London and St. Katharine 
Dock (Victoria Dock Extension) Bill was proceeded with. On 
Monday the preamble was proved of the Gas and Water Orders 
Confirmation Bill (Lords) so far as it relates to the Newington 
(Hull) Waterworks Company, Limited. The Newport (Mon- 
mouthshire) Gas Bill was afterwards proceeded with. The clauses 
were settled of the Broadstairs Water (No. 1) Bill, and the Cork 
Harbour Bill was further proceeded with. The Waterford 
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Improvement Bill was also further proceeded with. The preamble 
was proved of the London and St. Katharine Docks (Victoria 
Dock Extension) Bill; the clauses were settled of the Me- 
tropolitan Board of Works (Various Powers) Bill; the Felix- 
stowe Railway and Pier Bill was proceeded with. On 
Tuesday the Newport (Monmouthshire) Gas Bill was fur- 
ther proceeded with; the preamble of the Cork Harbour 
Bill was proved, with amendments; and the Longwood Gas 
Bilt, the Waterford Improvement Bill, and the Felixstowe 
Railway and Pier Bill were further proceeded with. On 
Wednesday the preamble was proved of the Newport (Mon- 
mouthshire) Gas Bill, and the Worthing Gas Bill was proceeded 
with ; the Longwood Gas Bill was adjourned, with a view to an 
arrangement with the opposition ; the preamble was not proved 
to the Waterford Improvement Bill ; the Pier and Harbour 
Orders Confirmation (No. 2) Bill was further proceeded with ; 
the preamble was proved to the Felixstowe Railway and Pier 
Bill, and the consideration of the Birmingham Gas Bills was 
proceeded with. The opposition to the Manchester (Corporation) 
Water and Improvement Bill is withdrawn. 

Before Lord Redesdale the following unopposed matters have 
been dealt with during the week, and the preambles proved :— 
The Glasgow and Yoker Road, Belfast Street Tramways, Lon- 
don, Chatham, and Dover Railway (Amalgamation of Crystal 
Palace Railway), Plymouth and Dartmoor Railway, Glasgow 
Corporation Tramways, and Tiverton and North Devon Rail- 
way, Busby Water, Hamilton Water, Kilmarnock Water, Alford 
Gas, Galway, Oughterard, and Clifden Railway, London Central 
Railway (Abandonment), and Romford Canal Bills. 

In the House of Commons there has been very little work. 
The Chairman of Ways and Means has passed the Greenock 
Police and Cornwall Minerals Railway Bills from the Lords, but 
there has been no other business worth noting. The referees 
are expected to sit on Monday, and two new groups are antici- 

ted. 

In the House of Lords the following bills have been read :— 
For the second time, the Caledonian Railway (Additional 
Powers), the Metropolitan District Railway, the Metropolitan 
and South-Western Junction Railway, the Llanelly and Mynydd 
Mawr Railway, the Hull Street Tramways, the Boston and East 
Coast Railway and Pier, the Whitby, Redcar, and Middlesbrough 
Union Railway, the South Dublin Railway, the Burntisland 
Harbour, the Edinburgh Street Tramways, the Leith Harbour 
and Docks, the London Central Railway (Abandonment), the 
Teign Valley Railway, the Weardale and Shildon Water, the 
Tiverton and North Devon Railway, the Blackburn Water, the 
Sevenoaks, Maidstone, and the Tunbridge Railway. For the 
third time, the Carmarthen and Cardigan Railway, the Cambrian 
Railways, the Market Rasen Water, the Metropolitan Railway, 
the Great Eastern Railway, the Regents’ Canal and Dock, 
the Tees Conservancy, the Middlesex Industrial Schools, 
the Widness Local Board, the Newport Pagnell Railway, 
The Barrow-in-Furness Corporation, the Middlesbrough and 
Stockton Street Tramways, the London, Brighton, and South 
Coast Railway, the Swindon and Highworth Light Railway, the 
Cork Improvement, the Chelsea Water, the Great Northern 
Railway, the Bristol and Exeter Railway, the Midland Railway, 
the Lancashire and Yorkshire Railway, New Works, &c., the 
Glasgow and Yoker Road, the Southport Improvement, the 
Great Western Railway, and the Lancashire and Yorkshire 
Railway, New Works, &c. Bills. 

In the House of Commons, the South Staffordshire Water Bill 
was read a second time, and the South Devon Railway, and the 
Inverness Water and Gas Billa have been read a third time and 
passed. 








TESTS OF IRON AND STEEL. 


THE following circular is being issued to ironmasters by the 
committee appointed by the American Government to carry out 
an inquiry into the qualities of iron and steel :— 

The United States Commission on the Tests of Iron, Steel 
and other Metals, propose making a series of determinations 
of the effects of carbon, phosphorus, silicon, manganese and 
other elements, upon the strength, toughness, elasticity and 
other qualities of iron and steel. The specimens will be 
analysed by the chemists attached to the commission and 
subjected to tension, torsion, compression, and other mechanical 
tests. All experiments will be repeated often enough to 
reduce errors to their minima. You would greatly aid the 
commission, as well as the iron trade, by furnishing iron and steel 
bars as follows: bars to be 7ft. long, and lin. round. Bars to be 
rolled, in case you have suitable rolls; if not, hammered billets, 
3in. square by 18in. long, to be furnished in place of bars. Bars to 
be stamped on one end with the initials of the maker, and the 
number of the heat or charge at which they were made ; or, in case 
there is no such record, to be stamped with the initials of the 
maker and numbered on one end, A full description of the kind 
and make of raw materials, and of processes employed in the 
manufacture of the bars, and also of the size of the ingot or pile, 
the number of reheats, and the extent to which hammering or 
rolling were employed in the reduction, to be kept in a reference 
book—each description having a number corresponding with that 
of the cage g be of great value. Such a record is, therefore, 
particularly requested. Your own analysis, including colour carbon 
tests—in case you have made them—to be given in the above 
description. Your mechanical tests of the material furnished, with 
statement of shape and di ions of i tested, to be also 
recorded and furnished. Please store the bars until the commission 
informs you where to send them. 


Kind of Iron and Steel Wanted--Any or all the following :— 
Per cent. carbon. 
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After selecting these bars by means of your carbon tests, please 
repeat the tests, so that there maybe noerror. It is veryimportant 
that the other elements should be uniform ; therefore, these bars 
should be selected from charges made as far as possible from the 
same raw materials, and under similar conditions, 

Also, please furnish—one bar of each of such irons or steels as 
may show any particularly good or , penteouiety bad qualities, or 
such as may exhibit any very marked or unusual characteristics ; 
one bar of your best wrought iron, with its trade mark stamped on; 
one bar of very hard, but not cold short wrought iron; one bar of 
extremely soft wrought iron; one bar of average puddled steel. 
ing Po ay a ee Be Bape J subjected to these 
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When these bars are tested, it is proposed to test a series in 
which the manganese varies by tenths of a per cent., other elements 
remaining the same, and another series for phosphorus, and so on. 
Tool steels will be tested in another series of experiments, These 
determinations must, of course, require thousands of specimens, 
and be continued through a series of years The final result must 





inevitably lead to a scientific synthesis in the iron and steel manu- 
facture, by which all required mechanical qualities can be 


accurately produced at pleasure, A. L. Hoey, 
Chairman Committees on Chemical Research, and on 
Steels produced by modern processes 
A rEPORT by M. Nogues, engineer, of Lyons, on a great bridge | 
which is to connect Fourviéres tu the Croix Rousse, shows that the 
total weight of the bridge will be 2325 tons. 


SoutH KENsINGTON MvusEuM.—Visitors during the week ending 
June 19th:—On Monday, Tuesday, and Saturday, free, from | 
10 a.m. to 10 p.m., Museum, 10,938 ; mercantile marine and other | 
collections, 1413. On Wednesday, Thursday, and Friday (admis- 
sion 6d.) from 10 a.m. to 6 p.m., Museum, 3793; mercantile | 
marine and other collections, 197. Total, 16,341. Average of | 
corresponding week in former years, 15,046. Total from the 
oa of the Museum, 14,323,389. Patent Office Museum, | 
3962. Total number since the opening of the Museum, free daily 
(12th May, 1858), 3,195,604. 

INDUSTRIAL INTERESTS versus RIVER PURIFICATION,—At the 
last meeting of the South of Scotland Chamber of Commerce, held 
at Galashiels last week, Mr. C. J. Wilson, Hawick, presiding, an 
interesting discussion ensued on a draft petition against the Rivers 
Pollution Bill, which had been prepared by the acting committee. 
Ex-provost Roberts, of Selkirk, contended that if the bill was to be 
passed a clause should be inserted to compensate manufacturing 
proprietors who held a prescriptive right to their works for forty 
years and upwards. He hell there was nothing to prove that 


| audience were Sir George Biddlecombe, K.C.B., - 
| Frederick Nicholson, and numerous Fellows of the Koyal, Chemical, 





injury had been done to health, to the fisheries or otherwise by the 
discharge from the mills into the Tweed and its tributaries, and he 
dwelt on the immense importance and advantage which these works 
were to the country. The further progress of the bill should, he | 
advised, be resisted by counsel and witnesses, Mr. Stewart having 
pointed out that the bill was a public one, Mr. Roberts, continuing, 
expressed the opinion that no one hada right to interfere with 
their honest and useful industries. If the class of people who were 
pushing forward this measure wanted pure rivers, let them go to 
the wilds of Canada, where there were no industries. The discus- 
sion having been continued at considerable length, the petition was 
agreed to. It set forth that while heartily recognising the desira- 
bility of securing, as far as possible, and consistently with manu- 
facturing interests, the purity of the rivers of the country, the 
petitioners ‘‘ consider this measure if passed into law certain to 
produce wide-spread dissatisfaction and ruin to some of the most 
important industries of the country; that before such a measure 
receive the sanction of the Legislature, they consider it would be 
wise and right that experiments should be made oun a large scale, 
and at the expense of the nation, to prove that it is practicable to 
purify the sewage of towns and the discharge from manufactories; 
that to throw on an individual manufacturer, or a single corpora- 
tion, the cost of proving in each case how far the test of the statute 
was practicable, is almost certain to create a law which will prove 
either ruinous or futile, and that from other grounds specified, 
a firmly and respectfully urge that the bill do not pass into 
w. 


GunTHORrE Bripce.—On Friday, the 18th, a fine new bridge 
was opened at Gunthorpe, with someceremony. The bridge is situated 
almost exactly half way between the Trent Bridge at Nottingham 
and the bridge over the Trent at Newark, and is about eight miles 
from Nottingham, The company was formed in 1869, and appli- 
cation was made to Parliament in the session of 1869-70 for the 
necessary powers to establish a bridge, to extinguish the old ferry, 
and to take the necessary tolls, The Act was obtained in 1870, 
and the estimate for the work was £7500, but at that time the 
enormous rise in the price of iron took place, which put the 
building of the bridge entirely beyond the power of the directors. 
The land requisite on the south side was, however, purchased, and 
the undertaking stood still for about two years. On the demoli 
tion of the old Trent Bridge at Nottingham, in the latter part of 
1872, by Mr. Smart, the contractor, a contract was made between 
the company and Mr. Smart for the building of the abutments of 
the Gunthorpe Bridge with the old and well-tested sandstone from 
the Trent Bridge, and the abutments were built accordingly. The 
foundation stone of the bridge was laid on May 16th, 1873, with 
some ceremony, by the right hon. Earl Manvers, and by the 
winter of 1873 the abutments and hauling path for the Trent 
Navigation Commissioners were completed. Iron still being very 
high in price, it was impossible to proceed with the superstructure, 
and the company were reluctantly compelled, on the advice of 
their engineer, to modifiy the construction of the bridge,*so as to 
bring the cost within the powers of the shareholders. The width 
was reduced from twenty feet to sixteen feet, and it was decided 
to use timber piers instead of iron screw piles for the smaller spans | 
of the bridge. The building of the four timber piers was next pro- 
ceeded with, and by the spring of 1874 they were completed. The 
bri-lge works then stood for some time, until a favourable contract 
could be obtained for the ironwork. During 1874 the price of iron 
fell considerably, and in the autumn the directors were enabled to 
enter into a contract with Messrs, Handyside and Co., of Derby, 
for the completion of the bridge. The work has therefore been 
completed a little time within the period fixed by the Act of Parlia- 
ment. The hauling path on the north side is constructed of timber 
piling, securely braced and bolted together, except next the abut- 
ment, where the road is carried on strong iron brackets. The 
foundations of the whole masonry are carried down through the 
Trent gravel into the red marl rock, which lies from eight to nine 
feet below the bed of the river, and all the masonry is built in ground 
lias lime and washed Trent sand. The embankments of the 
approaches are pitched at the base to prevent scour, and the road- 
ways are metalled and fenced with timber. The clear waterway | 
between the abutments is 356ft., which is divided into six bays or | 
spans. There are five spans of 50ft. each, and one span of 106ft. 
—including the cylinders—for the navigation ; the latter is next the 
northern hes of the river. The small spans are formed of 
wrought iron plate girders, 4ft. deop, one on each side of the 
bridge, but all these are bolted together, and form two continuous 
girders each 250ft. long. These rest on the abutment at one end, 
and on a pair of iron cylinders at the other, and are intermediately | 
supported by four 4 constructed of timber. Friction rollers | 
and frames are used on every bearing, and every provision made 
for expansion and contraction. The large span consists of a pair of 
bowstring girders, 12ft. deep in the centre and 4ft. deep at the 
ends. These are of careful design and excellent workmanship, and 
are supported at one end by the north abutment, and at the 
other by the pair of cylinders above mentioned. The bowstring 
girders are entirely of wrought iron, the top boom is 2ft. wide | 
and lft. 9in. deep, and the bottom boom 2ft. Gin. wide and 2ft. 
deep; the bracing and vertical pieces are of tee and angle iron. 
All the transverse girders are of wrought iron, 12in. deep, and 
have cambered surfaces to receive the roadway, which is formed of 
memel timber Gin. in thickness, viz., 4in. longitudinal timbers, and 
2in, transverse wearing plates. The channels are of angle iron, 
and cast iron gates receive the surface water. The pair of | 
cylinders, forming the large pier, are of cast iron, 6ft. diameter, | 
sunk by means of divers into the solid red rock, and filled with 
Portland cement concrete, upon which teak bed plates are bolted | 
down to receive the ends of the girders. The total height of the | 
cylinders is 28ft. The four smaller piers are formed each of six 
large timber piles, driven down into the rock, and framed and 
braced together with timber and iron, and protected from scour by | 
granite pitching. The engineer to the company, from the time of | 
the parliamentary application to the completion of the bridge, 
was Mr. M. O. Tarbotton, M. Inst. C.E., and the contractors have 
been as follows :—For the stonework, masonry, and timber piers, 
Mr, Wm. Smart, of Nottingham; for the ironwork, Messrs. A. 
Handyside and Co., of Derby ; for the toll house, Mr. D. E. Lynam, 
of Nottingham, 





ON THE METHODS OF ASCERTAINING THE 
RELATIVE VALUE OF COALS FOR NAVAL 
PURPOSES. 


On Monday evening, 7th inst., a lecture upon this subject was 


| delivered at the Royal United Service Institution, Whitehall-yard, 


by Mr. Edward Eckersley, Chief Engineer K.N. Admiral Sir 
Henry Codrington, K.C.B., occupied the chair, and among the 
Admiral Sir 


and other scientific societies ; Mr. Wood, Chief Engineer R.N., of 


the Royal Naval College, Greenwich; also several students from 


the Royal Naval College. P 

The aohemn, before proceeding to detail and review the various 
existing systems of testing the coal which is employed in marine 
engines, referred to the elements which enter into the composition 
of coal, and described its geological formation from the earliest 
stages. He said: Coal is a substance which, during modern times, 
has played a very prominent part in the naval and commercial 
history of the world; and, taking into consideration the amount 
exported from these shores, I think I may fairly assert that from 
our coal mines is drawn the greater portion of that fuel which is 
the real motive power of the steam engine. Officers are sometimes 
placed in positions in which it would be beneficial if they could 
form a just estimate between different qualities of coal. This is 
my excuse for attempting to describe a few of the methods in 
which scientific men approach this subject, coupled with my own 
practical experience and observation. So many eminent men of 
science have written upon the subject, ‘‘ What is Coal!” that 1 
could hardly take up your time in giving a detailed account of 
their various theories. All are agreed upon this one point- that 
coal is of vegetable origin, and the majority of them consider it but 
the decomposed remains of a luxuriant vegetation, which this and 
certain other countries possessed at a remote period. This being 
so, we can understand with what rapidity ferns, lichens, rushes, 
and similar plants, grew; the air then containing more carbonic 
acid—‘‘ now about four parts in ten thousand "—more moisture, 
and the heat intenser. In the spring these plants increased enor 
mously, but as winter approached numbers died; the next year 
they were succeeded by others, quantities of which in their turn 
also died, and so were deposited layer upon layer; the whole 
eventually becoming covered with earth by the streams carrying it 
down the hill sides, or by a sudden upheaval, and in time we find 
this vegetable substance changed to the different forms in which 
we now see it, viz., peat, lignite, bituminous, and anthracite coal. 
The following table will give you some idea of how these substances 
vary, and by its means we are enabled to form some estimate of 
the action and progression of coal through different stages. By 
keeping the amount of carbon up to 100 we have : 


c. H 
Wood 100 i21s 83-07 
Peat low Y'Bo te 
Lignite 1080 S-s7 42°42 
Bituininous coul 100 ile 212 
Anthracite os 100 234 re) 


Thus showing that the different kinds are formed by a slow deoxi 
dation of woody fibre. The lecturer having made some remarks 
upon the stowage of coal, continued:—The amount of water 
contained in coal is a matter of serious consideration, varying, 
according to Dr. Perey, from one to twenty per cent. IJf the coal 
have absorbed much water, and the vessel be sent into a tropical 
climate, the contained water will become heated, and will thus by 
its expansion cause the disintegration of the coal; and as small 
coal is not so valuable as that of an average size, you can form some 
estimate of that loss, But there is another reason, and one which 
is not so likely to strike you. To illustrate this I will suppose a 
case which is likely to occur in actual practice. A troop-ship 
arrives at a port in, say China, and, requiring to fill up with coal, 
has the option of several kinds, The ship stows 1000 tons, 
and the different varieties are unlike in the amount of water 
contained, from one to six per cent. Thus in 1000 tons of the 
former description we should be purchasing 10 tons of water, 
whilst in the latter kind of coal it would be not less than 60 tons, 
**a difference of 50 tons.” Now, at the price of coal during my 
period of service, that was nearly £4 per ton, we should by 
choosing that containing the greater amount of water be paying « 
difference of £200 for a thing which was detrimental, and which 
could easily be obtained over the ship's side, if wanted, without 
charge. Unfortunately, this loss does not end here, for a certain 
amount of the carbon will be required to evaporate this water, 
without giving heat to the boiler ; thus, more heat is dissipated, o1 
in other words, so much more loss, As a proof that I am much 
within the average, I call your attention to a table by Professor 
Whitney, made upon coals on the Pacific coast : 
Prorimate Compositi m of Cretaceous Coals, 
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Weber... <6 se 1s 47 1400 13s4 SST 
Bituminous substances 405 35°80 40-27 83-6 oh 
Fixed carbon a 4005 4054 4402 4508 $4631 
Ash . 552 458 WoT Wes 85s 


To make it still more striking, he quoted the case of a lignite 
from Bovey, Devonshire, where 34°66 per cent. of water was found 
in the analysis ; and these facts proved, he said, that there is a 
great variation in the amount of water contained in coal. The 
lecturer then detailed how this amount might be ascertained by 
means of the water-oven. Practically, one of these water ovens 


| could easily be made on a steam vessel. He described the method 


of ascertaining the amount of ash in coal, with directions 
for calculating its percentage. He next came to the sulphur 
which exists in coal; touching upon the question of the great 
injury which was caused to boilers by the presence of sulphur 
deposits in the boiler tubes, which came from particles of pyrites 
in the coal. [On the lecture table were specimens of these iron 
pyrites or ‘‘coal brasses.”] On this point the lecturer related his 
experience whilst engineer-in-charge of H.M. gunboat Fervent, 
then lying at Bristol; with reference to which difficulty he at the 
time consulted several authorities, including Dr. Debus, F.R.S., 
professor of chemistry at the Royal Naval College, and some loco- 
motive authorities. Mr. Eckersley gave, in extenso, an analysis for 
sulphur, ending as follows :—Heat the crucible te redness over a 
flame, allow to cool, and again weigh; the increase of weight will 
give the amount of — of barium obtained from the weight 
of coal used, from which the percentage of sulphur may easily be 
calculated thus :—Sulphate of barium = Ba SO‘, the atomic weight 
of which is, 


Ba = 137% 
8S = 3290 
= 64°0 


233°5 (Ba SO, 
233°5: weight of Ba SO,::32:S 


found. 
Then as weight of coal : S : : 100 : percentage, or 
(Ba SO,) found x 16 x 100 

116 X coal taken 


We now come to the most valuable part of the fuel, viz., carbon; 
for that which contains the largest quantity of carbon, under 
ordinary circumstances, is the best for heating purposes, The 


= percentage of 8, 
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most practical method is that adopted by Berthier, and known 
as the litharge test. It consists in taking a small quantity of 
finely powdered coal, and mixing it with thirty times its weight of 
litharge (Pb. O.) This is placed in a crucible and covered over 
with an equal quantity of litharge. The crucible, covered, is placed 
in a furnace or over a Bunsen’s flame for a period of twenty 
minutes, or until the gases have ceased to bubble through the 
covering of fused litharge. The crucible should not be more than 
half full, and care should be taken not to use the flame too strong 
at first. A button of lead will now be found at the bottom. The 
crucible should then be tapped slightly, so as to throw down any 
globules of lead that may have remained in the fused litharge. 
When cold, the crucible is broken, and the button of lead carefully 
cleaned and weighed. It is generally asserted by chemists that 
the results so obtained fall short of what they actually sbould 
be, by an amount nearly equal to one-ninth. The per- 
centage of carbon is ascertained as follows :—Litharge con- 
tains 207 parts of lead and 16 parts of oxygen, and when 
subjected to the heat of a furnace—in presence of which 
carbon has a greater affinity for oxygen then lead,—the carbon 
from the coal will combine with the oxygen in the litharge, and 
pass off as carbonic-acid, leaving the lead at the bottom of the 
erucible in the following proportions :—For every one part of 
oxygen evolved, 13 of lead will be found. For every 12 parts 
of carbon there will pass off 32 parts of oxygen ; or, one part of 
carbon mingles with 2°666 of oxygen to form carbonic acid. Let 
# = quantity of oxygen taken from the litharge by the carbon in 
the coal. Let ) = button of lead found; then 13:1::b:2, or 
i = 25 and .= quantity of carbon contained in the coal used. 
. « ’ 
The percentage of carbon can then be ascertained. Example : 
Find the percentage of carbon in a button of lead weighing 300 


: ming. 200 X16 =: 22-07 
Coal tested 10 grains :—— 07 - 15 23°07 parts of 


9247 
oan = 8°65 parts of carbon passed off for 10 parts 
«- UD 

of coal. Therefore 10 : 100 :: 8°65 : 86°5 = percentage of carbon, 
This method, although admitted to be unreliable for original 
tests, in consequence of the difficulty of commercially obtain- 
ing pure litharge, as well as being based upon the assumption 
that carbon is the only combustible substance in coal, is undoubt- 
edly valuable from its simplicity, and in the hands of practical men 
could always be used to test one coal against another, that coal 
producing the heaviest button of lead being the richest in carbon. 
It has been found that pure carbon gives a button of lead 34°5 
times its own weight; therefore, if a sample of fuel gave 25 times 


pe should equal the percentage of carbon when 
» 





grains, 


oxygen and 


) 
its weight, .~ 
i=} 34 


multiplied by 100. Berthier and other experimenters have given 
the following tables :—Coking Dowlais coal gives 31°8 times its 
weight of lead; Glamorgan, 31°2; Newcastle, 30°9; Wigan coal, 
28°3; Cherry coal, Derbyshire, 27°2; Glasgow cannel, 24°9; Durham, 
31°6; Pennsylvanian anthracite, 30°. By a comparison with 
these figures an experimenter can judge of the fuel used. The 
most accurate method for the ultimate analysis of organic substances 
is that adopted by chemists for the estimation of the carbon in 
coal. For this the following apparatus is required, which I have 
placed upon the lecture-table. Combustion tube, made of hard 
and annealed glass, in which the coal is burned. Before using, it 
must be thoroughly cleaned and dried, by passing it rapidly over 
a flame, and sucking out the heated air by an inserted glass tube ; 
when this is done it should be corked till required. A small glass 
tube closed at one end to contain the coal ; the cork of this should 
be covered with tinfoil. Set of Liebig’s potash bulbs filled with a 
clear solution of potash, as free as possible from carbonate of 
potash, sp. gr. 1°27 up to + of lower three bulbs. Care should be 
taken when filling the bulbs that only this end [indicating] should 
be inserted in this liquid; the bulbs are filled by applying suction 
to elraw in the solution, the ends then perfectly dried with twisted 
hits of filter paper and the outside with clean cloth. <A calcic- 
chloride tube, which must have a small portion of cetton wool 
inserted before filling with calcic-chloride. When filled within 
three-quarters of an inch of top, another piece of wool should be 
inserted, and then closed with a perforated cork, through which a 
narrow glass tube passes; the protruding part of the cork cut off, 
and end covered with sealing wax. A furnace in which the 
combustion tube is heated; a quantity of fused chromate of lead, 
kept in a dry-corked tube. The process is carried out thus: 

Weigh the potash bulbs and calcic-chloride tube separately; 
then insert in the combustion tube some chromate of 
lead. Add to this about half a gramme of dried coal, ascer- 
taining the exact quantity by weighing the tube containing the 
coal, before and after the addition ; then more chromate of lead, 
which must now be intimately mixed with the coal, using a clean 
wire formed at the end like a corkscrew. The contents of the tube 
are now placed so as to allow the gases to pass over the top, which 
can be done by gently tapping the tube on a table; then connect 
the calcie-chloride tube, by means of a dry perforated cork, to the 
combustion-tube, and the potash bulbs to the end of the calcic 
chloride tube with a vulcanised india-rubber tube. The potash bulbs 
should be carefully handled, The tube is now placed in the fur- 
nace, the bulbs resting upon a piece of folded cloth. It is then 
requisite to test—by slightly heating the bulbs, and allowing to 
remain a few minutes--whether the whole is air-tight. The furnace 
is then lit, and the number of gas jets gradually extended until 
the whole is red hot. During this period the carbon of the coal 
will combine with the oxygen of the chromate of lead, and pass off 
as carbonic acid ; but will be absorbed by the solution of potash. 
The hydrogen of the coal also combines with some more of the 
oxygen, and forms water, which is absorbed by the calcic chloride. 
This operation should be performed so that the bubbles of 
CO, should only pass into the bulbs at about half-second 


intervals. When the bubbling has entirely ceased, the pointed 
end of the combustion tube should be broken off with 


a pair of pliers covered with a small glass tube about 2ft. long, and 
the CO, contained in the combustion tube sucked carefully through 
the potash solution. During the analytical process the bulbs must 
be kept in a slightly oblique position. The potash bulbs and calcic- 
chloride tube are now disconnected and re-weighed, the difference 
of weight in each case giving the amount of COe and water pro- 
duced. The calculation is now simple. To find the carbon from 
the atomic weight of carbonic acid 
( 


. Oe = 32 


44 
Then, as 44: weight of CO,::12: weight of C, and you can then, 
knowing the weight of carbon in a given weight of coal, calculate 
the percentage. Ina similar manner the hydrogen can be found. 
H-O, which is absorbed in the calcic-chloride tube 
e= 2 


O = 16 


18 

Then, as 18: weight of water :: 2: weight of hydrogen; and, as 
before, knowing the amount of coal used, and of hydrogen in that 
coal, the percentage can be also obtained. Nitrogen is of 
such little moment that I will not take up your time in 
describing the tests for it, but proceed to an instrument, which 
I think should be in the hands of all persons who purchase 
large quantities of coal. I allude to the calorimeter invented by 
Mr. Lewis Thompson. It consists simply of a glass cylinder, 
— to hold 29,010 grains of water, a combustion cylinder of 
rass, with stem and stop cock, with spring clutch-base, copper 
furnace, and thermometer. In using it, we assume the latent heat 
of steam to be 967 deg, Fah., and that coal burned in oxygen gives 
off as much heat as when burned in air. If we heat 967 parts of 
water 1 deg. Fah., we expend as much heat as if one part of water 
yere boiled off from 212 deg. Fah, Similarly, if heated 10 deg. 


| 
use 
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Fah., the heat would have been enough to have boiled off ten parts 
of water, the thermometer thus indicating the number of parts 
capable of being boiled off by the heat. If one grain of coal were 
burned in 967 grains of water, the temperature would show the 
number of grains of water that the coal in question would convert 
into steam; by using tons or pounds, instead of grains, we could thus 
find how many tons or pounds of water a ton or pound of coal 
would evaporate, thus giving an approximate value of its evaporative 
agg In this instrument there are thirty grains burned ; there- 

ore the amount of water is increased thirty times, viz., to 
29,010 grains. The coal used must be finely powdered, and passed 
through a hair sieve. Thirty grains of this powdered coal are then 
weighed in a perfectly dry state, and mixed with ten or twelve 
times its weight of a mixture composed of three parts of chlorate to 
one part of nitrate of potash; this is generally termed an oxygen 
mixture. The coals must be reduced to powder separately, as the 
mixture is liable to ignite if pressure be used. en intimately 
mix them and place in a narrow copper furnace, tapping 
so as to fill it. The furnace is then placed in its position, 
and a hole made in the mixture to receive a fusee, which 
is fixed by pressing the mixture round it. The tempera- 
ture of the water is now taken by a delicate thermometer, 
and the fusee lit; cover with condenser and quickly insert the 
whole under water, the stopcock having been previously closed. 
This must be done smartly or it is dangerous should it take fire in 
the air, perhaps burning the operator. It is generally found that 
if the water is about 60 deg. Fah. before the experiment, the results 
are most reliable. When combustion has ceased, the condenser is 
moved up and down, to mix the water, and the stopcock opened, 
from which air should issue ; a thermometer is then quickly inserted 
and from the temperature observed the approximate evaporating 
value of the coal is calculated. Each instrument itself absorbs a 
quantity of heat, which is ascertained by the making, and must be 
added to the result. The one before you absorbs 10 per cent. I 
will now, with your permission, perform this experiment. (Ex- 
periment performed). 

The calorimeters of Rumford, Favre, and others, were then 
described, also a modification of them used at the Royal Naval 
College. A good practical method is adopted in our dockyards, in 
order to test the coal as it arrives. A tank is fitted which contains 
a known quantity of water ; this is allowed to run into the boiler, 
and is there evaporated, the amount of water evaporated being 
known by having certain marks on the gauge-glass. The coals used 
for this experiment are weighed, as well as the ash made, and then 
its evaporative power can be calculated. As these experiments are 
generally made in a special boiler, under similar conditions, by the 
same person in each dockyard, I am sure that they would make a 
valuable table of reference if published. However, most of these 
experiments are too expensive for general use, but, in the hands of 
ready manipulators, the Admiralty—or other large purchasers of 
coal-—have in Thompson’s calorimeter a ready and ge ese g 
method of testing the evaporative value of different kinds of coal. 
For practical men, the tests for water, ash, and the litharge test 
for carbon, with the aid of the calorimeter will, I feel certain, be 
sufficient. It often happens that an officer in her Majesty’s service 
may have a piece of fuel given him in a distant land; with these 
tests he will certainly be able to form an approximate estimate of 
its value for the services, and by these means, perhaps, aid our 
ever-increasing steam fleet, which, as time rolls on, will require 
more and more coaling-stations. If we can thus obtain supplies 
from other countries, we shall have more left for home consump- 
tion, without which England must sink to the position of a second- 
rate power. Devoid of coal, we should be unable to compete with 
other nations in the production of those useful articles of commerce 
which supply the very sinews of our maritime prosperity. 

A discussion ensued, during which 

Mr. Tuck, R.N., complimented Mr. Eckersley upon his lecture- 
a chemical lecture on the subject of coal, and which entered in a 
lucid manner into the analysis of that useful substance. It repre- 
sented how much had been done in the Royal Naval College by 
turning out such a pupil. The subject was of vast importance to 
the naval engineer. But during the delivery of the lecture he had 
doubted whether, brought before practical men, they would regard 
it in any other light than as showing what can be done in the 
laboratory upon terra jfirma—that was to say, that although all 
these experiments could be performed to great advantage and use- 
fulness in the laboratory, whether it was possible to perform them 
when afloat was not so certain. They had a calorimeter in 
at sea-—-not Mr. Lewis Thompson’s, but a calorimeter 
made up as a boiler, and it was in the boiler-calorimeter 
referred to that they must endeavour to ascertain, with as 
much exactness as was practicable under the circumstances, 
the heating power of the coal. Of course, what was especially 
required was, to make a more perfect combustion of the carbon 
which exists in the coal; but with reference to the experiments 
which had been carried out in steamships with the existing 
apparatus, they had, after all, been obliged to fall back upon the 
skill of the trained stokers, who had been found better able to deal 
with this matter than all the scientific introductions of apparatus 
and methods that had been tried in steam vessels up to the present 
time. He was now merely relating his — and not posi- 
tively asserting that it might not be done by improved appliances 
in future, as was argued by the lecturer. For instance, he remem- 
bered asking an experienced engineer what he thought of Baxter's 
mixture and the arrangements for smoke consuming and so forth ; 
the reply was, “‘ Smoke consumers, without doubt, but steam 
destroyers,” and that, although they got rid of the smoke, the 
combustion was so bad that it did not give them all 
the value of the coal. On one occasion, when in the 
China service, he and an officer from the Royal Engineers 
were required to ascértain the heating power of several speci- 
mens of steam coal. All the tests that could be got at were 
tried, but without satisfactory results. He remembered that the 
litharge test was an entire failure —he supposed on account of the 
adulteration of the litharge ; they took the same quality of coal 
and tried it several times with different results. The tests tried 
were, therefore, no aid to them in drawing comparisons between 
the coals used in the several classes of vessels. On such occasions 
as that referred to it would have been a great gratification and 
advantage to him to have had the facts placed before him which 
were given in Mr. Eckersley’s lecture. Therefore he considered 
that this information being given to men in the service they would 
be very glad of it; they would summarise the whole and reduce it 
to practice, and would endeavour to obtain, as nearly as possible, 
the evaporative effect of the coal placed before them. 

Mr. Thomas Wills, F.C.S., made some remarks from a chemist’s 
point of view. Any knowledge regarding the process of testing, 
and the chemicals employed would doubtless be of value. Manu- 
facturers had come to see that it is to their interest to know all 
they can about the materials used by them; but it was to be 
regretted that in the case of a substance like coal, used in immense 
quantities and for such diverse purposes, there are no efficient 
methods of testing it, which are at the same time quick and 
applicable to the various conditions and circumstances; no direc- 
tions how to proceed in the analysis; in short, no means of deter- 
mining the value of coal for the particular purpose required. The 
methods extant were not ready and speedy, and not adapted for 
use in a commercial sense; they could not apparently have 
accuracy and quickness at the same time. The method of burnin 
coal with chromate of lead was a perfectly accurate method, an 
was the one adopted by chemists for the ultimate analysis 
of organic substances; but that process was a very tedious one, 
and, under these circumstances, a test of that sort would be utter]: 
useless to be applied in a commercial sense. Berthier’s tests with 
litharge, as we!l as the calorimeter, are quicker but not so accurate. 
Coal, boing such a complex substance, is capable of undergoing a 
variety of ———— and, under different circumstances will 
decompose into different products. The litharge test is inaccurate 
when you have to deal with a heavy descri of coal, such as 
the anthracite, where the quantity of hydrogen is large in comparison 
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with the o . An engineer had say three or more coals, and 
had to judge between {them which was the most valuable for the 
purpose required; he could form a good estimate by uring and 
comparing two such methods, 

In answer to a question from the secretary—Captain Burgess— 
Mr. Eckersley stated that the cost of the calorimeter specially 
described by him—Thompson's—together with the whole of the 
apparatus required, would not exceed £5, and would be most 
useful if supplied to flagships. 

Admiral Sir Henry Codrington, K.C.B., said that in actual 
practice all these experiments would be of great use, and he saw 
no reason why they should not be made on our ships with 
accuracy. It was important to know how they could best apply 
the means at their disposal to burn the coal more efficiently and 
economically, and they might find that a little alteration in the 
furnace would so adapt it to the coal as to aid in effecting such 
improvement. That was, of course, the engineer’s department. 
He thought they would be able to test and burn coal to increased 
advantage now that they knew more of the substance they were 
going to burn, and that the information given that evening would 
be of high value to the services. 

The discussion was continued by a few remarks from the. 
secretary and two more speakers, in the course of which an 
opinion was exp! , and received with marks of much approval 
by the meeting, that the Admiralty might be induced to take the 
matter up with reference to the examinations of engineer students 
on this subject; and that chief engineers of the Royal Navy should 
be required by the Admiralty to make a more special study, at the 
Royal Naval College, Greenwich, and at the Royal Laboratory, 
Woolwich, of this important question of how best to analyse steam 
coal when afloat according to the most recent and improved 
methods. 

The proceedings then terminated. 
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2035. Improvements in the manufacture of Hose Pipes, and in Looms for 
Weavine the same, and for other purposes, Matthew Smith, Ashton- 
under-Lyne, and George Hilton Smith, Manchester. 

2036. A new Sroprerep Bortrie, Mason Gill, Huddersfield.—2nd June, 
1875. 

2037. Improvements in arranging and forming the parts and materials 
—— in making Burrers for Raitway Ro.iine Stock, Herbert 
Hall Davis and Francis Giles Henwood, Cannon-street, London. 

2039, Improvements in Mo.tipLe Dritus, part of such invertion being 
also applicable to other drilling or boring machines, Joshua Buckton 
and Joseph Hartley Wickstead, Leeds. 

2041. A new or improved apparatus to be used in Mrxine or Prepare 
the Breveraces called “ toddies” and ‘‘ neguses,” and for other like 
purposes, William Herbert Williams, Birmingham. 

2047. Improved self-acting apparatus for SuppLyino Fver to Boiter and 
other Furnaces, James Proctor, Burnley, Lancashire. 

2049. Improvements in ELectro-MaGnetic Morors, parts of which im- 
provements are applicable also to other purposes, Lyle Nelson and Isaac 
Edward Anderson, Cecil-street, London.—A communication from 
Henry M. Paine and Edwin L. Paine, New Jersey, U.S.—ird Jui, 
1875. 

1919. A new or improved method of and apparatus for the Brrakino Up 
of Ice, Henry Robert Lumley, Marlborough-place, St. John's-wood, 
London. —26th May, 1875. 

2044. Improvements in the Propuction and Use of SoLusLr Gun-corton, 
or compounds analogous thereto, Frederick Greening, Beaufoy-road, 
Plaistow-road, Essex. 

2046. An improved method of and apparatus for Treatinc Foot or 
Noxious Gases or Vapours, to prevent their contamination of the 
atmosphere, and to utilise them for various purposes, William Robert 
Lake, Southampton-buildings, London.—A communication from Jamex 
Turner, Chicago, Illinois, U.S. 

2050. Improvements in Furnace Bars, Robert Toop, Bournemouth, 
Hampshire.—A communication from Charles Toope, New York, U.S.— 
3rd June, 1875. 

2054. Improved machinery for BreakineG and ScutcHine FLax and Hemp, 
Ignaz Etrich, Trautenau, Bohemia. 

2056. A new composition of ingredients for Destroyine Lysects, Worms, 
and S.ives attacking shrubs, trees, or plants, William Morgan-Brown, 
Southampton-buildings, London. — A communication from George 
Washington Davis, Boston, Massachusetts, U.S. 

2058. Improvements in the means or apparatus for Derectine the Fasten- 
ino of RaiLway CARRIAGE and other Doors, also for fastening the same, 
Joseph Kaye, Kirkstall, near Leeds. 

2060. Improvements in Hyprants or Fire Cocks, Richard Chrimes, 
Rotherham. 

2062. Improvements in Beartna Sprinas to be used for railway, tram- 
way, and common road locomotives, carriages, and trucks, George 
Spencer, Cannon-street, London. 

2064. Improved machinery for the artificial production of cold for Icr 
MAKING and other purposes, Alexander Melville Clark, Chancery-lane, 
London.—A communication from Paul Giffard, Paris. 

2066. Improvements in VenicLes which will Travet on either Lanp or 
Water, Ernest Thellusson, Ramsey, Isle of Man.—4th June, 1875. 

2068. Improvements in the method of and apparatus for CLippine or 
SHEARING Hair, Fur, Pics, and other fibre, Jules Francois Albert 
Laloy, Rue Montmartre, Paris. 

2070. Improvements in the TREaTMENT of ANtmAL Hupe or of articles 
made therefrom, to render the same impervious to moisture, Walter 
Edward Yates, Manchester. 

2074. An improved manufacture of WarrrProor Compounns, Alfred 
Vincent Newton, Chancery-lane, London. — A communication from 
Leonard F. Requa, New York, U.S. 

2076. Improvements in Rerorts, Furnaces, and other close heating 
vessels or chambers, Robert James Wood, Glasgow, Lanarkshire, N.B. 
2078. Improvements in the manufacture of Packine for LusricaTina 
Macuinery, William Smith, St. Martin-du-Vivier, near Rouen, France. 
2082. An improved adjustable Cire and Socket Fastenina, Daniel 

Mylchreest, Liverpool,—5th June, 1875. 
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Complete Specifications. 


2119. Improvements in machines for Writinc, Empossino, or INDENTING 
mechanically by means of Typr, William Morgan-Brown, Southampton- 
buildings, London.—A communication from Gustavus Palmer Harding 
and John Robert Johnson, Rue Gaillon, Paris.—9th June, 1875. 

2126. An improved MacuineE Gun, Willard Brigham Farewell, New York, 
U.S.—10th June, 1875. 

2168. An improved method of and apparatus for Backine ELEectrotrypr 
SHELLS, illiam Robert Lake, Southampton-buildings, London.—A 
communication from James Samuel Brooks, Pittsburgh, Pennsylvania, 
U.S. —12th June, 1875. 





Patents on which the Stamp Duty of £50 has been Paid. 


1825. BREFECH-LOADING Frre-arMs, &c., William Spinks Riley, Birming- 
ham.—17th June, 1872. 

1965. Preparation of Bankers’ CuEeques, John Frederick Hodges, 
Belfast, Ireland. —29¢h June, 1872. 

2015. Frre-Bricks, &c., Samuel Jones Payne, Charlton, Kent.—3rd July, 
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1872. 
1823. Furnaces, Napoléon Felix Boreiko de Chodzko, Paris.—17th June, 
1872. 


1827. Harvestinc Macuives, William Robert Lake, Southampton- 
buildings, London.—1l7th June, 1872. 


1828. Harvestine Macuives, William Robert Lake, Southampton- 
buildings, London.—17th June, 1872. 
1880. ExTractinc Ammonia, William Morgan-Brown, Southampton- 


buildings, London.—22nd June, 1872. 

1927. Stor Motion for Looms, Willard Comey and Sidney Stevens Turner, 
Westborough, U.S.—26th June, 1872. 

1846. Wine Bin, Walter Beeken Burrow and John Severn Burrow, Great 
Malvern, Worcestershire.—19th June, 1872. 

1919. MaGNETO-ELECTRIC CURRENTS, Charles William Siemens, Great 
Geo’ . x —25th June, 1872. 

1963. Propucine Copigs of Writinas, &c., Eugenio de Zuccato, Great 
College-street, Camden-town, London.—29th June, 1872. 

1871. Currine Corn, Isaac Fenno and Patrick Howe, Soston, Suffolk, 
U.S.—2lst June, 1872. 

1886. GeneraTiInG Gas, John Thomas, Paul’s-terrace, Middlesbr 
Yorkshire.—22nd June, 1872. 

1919. Printixe Surraces, William Young, Blandford-square, Londen. 
24th June, 1872, . : } 
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1856. ge Macuiwes, George Lowry, Salford, Lancashire. — 20th 
.June, 1872. 

1318 Sream Pruz-parvinc, William Sissons and Peter Patrick White, 
-upon-Hull.—25th June, 1872. 


Patents on which the Stamp Duty of £100 has been Paid. 
1964. Ficurep Corn, David Mitchell, Peel-street, Macclesfield.—17th 


June, 1868. 
1965. Cooters for Beer, George Benedict Turrell, New York, U.8S.—17th 
June, 1868. 


Notices of Intention to Proceed with Patents. 

496. Scissors, Mary Weldon Daw, Parade Tredegarville, Cardiff.—10th 
Februar? , 1875. 

520. Heatinc Water for Barus, Henry Norris Smith, Glasgow. 

521. Propucine Letrers on Gass, Stephen Joseph James Kelly, Cubitt- 
town. 

527. VentTiLatine Snips, &c., Thomas Atkins, Tippendell-lodge, St. 
Albans.—12th February, 1875. 

530. Feep Heaters for Boi.ers, William Joseph Hall, Frank Alexander 

and Charles Weeding Skinner, Newcastle-on-Tyne. 

532. Sroxive AppaRaTus for SteaM BorLer and other Furnaces, James 

Do G 





. ww. 
588. WeiaHinc Macuines, Nicol Brown, Glasgow. 
639. Sream Borer Fittinos, William Henry Bailey, Albion Works, 
rd. 


Salford. 
541. Roiier Skates, William Walkington, Leeds.—13th February, 1875. 
542. Rotary Enoine, Edward Kaulbach, Gower-street, Bedford-square, 
London. 
549. ConFEecTIONERY, John Brown, Glasgow. 
552. Hanpwes for Ruos, &c., Isaac Evans, Birmingham.—1l5th February, 


1875. 

573. CLariryinc Sewace, Samuel Hallsworth, Armley, and Richard 
Bailes, Woodhouse Carr, near ’ 

580. Fittine, &c., Sopa-waTeR and other Borties, Andrew Howat, 
Manchester. 

581. Po.isninc Lirnocrapnic and other Stones, James Salmon and 
William Crosland, Manchester. 

582. Preparina Cotton, William Gudgeon, Rochdale.—l7th February, 


1875. 

588. Castors, William John Kendall, Heaton Norris, and George Andrew 
Robinson, Stockport. 

589. Lapres’ Dress SusPENDERS, Henry George Avery, Clifton-road, 
Downes Park-road, Hackney. 

592. Stee, James Noad, Plaistow. 

594. ORNAMENTATION of Lamps, &c., James Atkins and Charles Walker 
Torr, Birmingham.—18th February, 1875. 

625. Fitrertnc Water, Octavius Vaughan Morgan, Kensington, and 
Gustav Robert Moelchaerek, Battersea.—20th February, 1875. 

666. MeTaLLic Bepstreaps, James Atkins, Birmingham.—23rd February, 


1875. 

679. Boots and Suors, Frank Wirth, Frankfort-on-the Maine, Germany. 
—A communication from Heinrich Kublmann.—24th February, 1875. 
695. Dryisc Fapsrics, Henry Saxon Snell, Southampton-buildings, 

Chancery-lane, London. 

700. CaRRiacE Steps, George Haseltine, Southampton-buildings, London. 
—A communication from George Augustus Keene and Francis Ashbury 
Sawyer.—25th February, 1875. 

787. Crocuet NEEDLEs, Zacch Shrimpton, Redditch.—3rd March, 
1875 


1108. Sawino Trouper, Alexander Melville Clark, Chancery-lane, London. 
—A communication from Léon Olivier.—25th March, 1875. 

1188. Cicars, Richard Boot Oswin, Campbell-road, Leicester.—lst April, 
1875. 


875. 
1201. Excavatinc, Edward Waller Stoney, Madras, India.—2nd April, 
1875. 





1302. Exrractinc VeGeTaBLe Matters, David Smith, Halifax, and George 
Tolson, Dalton, near Huddersfield.—10th April, 1875. 

1464. Traction Enaines, Alexander Melville Clark, Chancery-lane, 
London.—A communication from William H. Milliken.—2lst April, 


1875. 
1562. MetaL Tuses, Thomas Pugh Allen, West Bromwich.—28th April, 


1875. 

1746. Typr, Joseph Bartlett and William Marr Murray, St. John’s-square, 
Clerkenwell, London.—11th May, 1875. 

1792. Savinc Lire at Sea, Alexander Taylor Machattie, Glasgow.—l4th 
May, 1875. 

1824. Exastic Fasrics for SurGicaL Purposes, William Keywood, Notting- 
ham.—17th May, 1875. 

1844. Manure, George Frederick Snelling, Edith-terrace, Victoria-road, 
Upton-lane, Essex.—19tk May, 1875. 

1856. Permanent Way, John Henry Johnson, Lincoln's-inn-fields, 
London.—A communication from Moritz Hilf.—20th May, 1875. 

1860. Teastinc, Moritz Wolf Fiirth, Strakonitz, Bohemia, Austria.—2lst 
May, 1875. 

1884. Propu.sion of Suips, Edward Henry Cradock Monckton, Fineshade. 
—22nd May, 1875. 

1918. FascaL Closets, Conway Scott, Grovefield, Down, Ireland. 

1919. Breakine-up Ice, Henry Robert Lumley, Marlborough-place, 
St. John’s-wood, London.—26th May, 1875. 

1959. Rotiine Tea Lear, William Haworth, sie, London. 

1961. Ferric Matrers, Peter Spence and Francis Mudie Spence, Newton- 
heath, Manchester.—28th May, 1875. 

1971. Matt from Raw Grain, Edward Kunkler, Lenzburgh, Switzerland. 
—29th May, 1875. 

1992. Eqoitisrivm in Surps’ Capins, William Lanphier Anderson, Court- 
lodge, Caterham.—3lst May, 1875. 

2005. Screws, John Frearson, Birmingham.—lst June, 1875. 

= Rops, Wilhelm Anton Gottlieb Schénheyder, Camden-town, 

mdon. 

2035. Hose Pipes, Matthew Smith, Ashton-under-Lyne, and George 
Hilton Smith, Manchester.—2nd June, 1875. 

2042. Extraction of Copper, George Tomlinson Bousfield, Sutton.—A 
communication from the Société Anonyme de Cuivre 

2044. Gun Corton, Frederick Greening, Beaufoy-road, Plaistow-road, 
Essex.—3rd June, 1875. 

2056. Destroyine Insects, William Morgan-Brown, Southampton-build- 
ings, London.—A communication from George Washington Da 

2060. Fire Cocks, Richard Chrimes, Rotherham.—4th June, 1875. 

2084. Kins or Ovens, George Tomlinson Bousfield, Sutton.—A communi- 
— from the Société Anonyme du Cuivre Francais, Paris.—5th June, 
1875. 

oe ee Gun, Willard Brigham Farwell, New York, U.S.—10th 

une, 1875. 

2168. Backtne ELEcTRO-TYPE SHELLS, William Robert Lake, Southampton- 
bi , London.—A communication from James Samuel Brooks. 
—12th June, 1875, 
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ABSTRACTS OF SPECIFICATIONS. 


4178. ILLUMINATING APPARATUS FOR DENTAL AND SURGICAL OPERATIONS, 
A Cheapsi. 187: 


The a tus consists of a reflector so ited on a pedestal and 





as to be readily turned to the right or left (or adjusted as to 
height) for directing the s of it from et 
wee fe ceeming oi = re ra semecee Sey Sema 


4174. Rearmo anp Mowixe Macuixes, R. Hornsby, J. EB. Philips, J. 
1 


and G. T. Rutter, Grantham.—Dated 4th December, 1874. 
This specification relates to im) its in the driving 
gear. To improvements in the means of wp hh dy 





means fing ive speeds to the rakes or beaters. To means of govern- 


ing the same. To the construction of the fingers. To the application of 
lifters to the 6. To the knife clips. To means of supporting the 
crop on the platform. To means of connecting the breast bar to the pole. 
To means of adjusting the position of the pole. To the apparatus for re- 
taining the finger bar when raised. To the oilers. 


GETS, Conneneees or Sopa, L. Mond, Northwick.—Dated 4th December, 
1874. 


This invention refers to the production of carbonates of soda, by 
the process known as direct, by ammonia; and consists in a purifica- 
tion of the brine and in securing the nce of sulphur during the 
— of the said carbonate. Also in obtaining a more dense mono- 
carbonate. 


4176. ArtiriciaL Manures, W. H. R. Wise, Duke-street, Adelphi.—Dated 
4th December, 1874. 

This invention relates to the manufacture of artificial manures from 
various , mi 1, and vegetabl tters, and ists in the mode 
of treating such matters and the proportions and conditions in which 
they are mixed. The various matters are treated as follows :—Manure is 

e from blood by mixing it with sulphuric acid, soot or ashes, or 
both, and then drying the mixture. Manure is made from the other 
animal matters p AL | them in a similar manner after preparing 
them as follows :—The softer kinds of animal and fish offal are reduced to 
a pulpy state by mechanical means. The fat and gelatine are separated 
from bones and the harder kinds of animal matter by boiling, and the 
residuum is then boiled under steam pressure. Instead of making the 
matters above ted into separate manures they may be cousbined 
to form one manure. In this case the prepared bones are mixed with 
blood to which sulphuric acid has been added ; a quantity of offal is then 
added, and the mixture is etirred, and sulphuric acid and soot or ashes 
are added, and the whole is dried. 


4177. Gexeratinc, SToRING, AND APPLYING HEAT AND MECHANICAL 
Power, J. S. Russell, Sydenkai.—Dated 4th December, 1874. 

This invention has for its object further improvements upon the inven- 
tion comprised in letters patent granted and bearing date 5th June, 
1874 [No. 1962/74], and relate to, First, improvements in the generation, 
storing, and — of gases for chemical pu’ 8s by means of partial 
combustion solid and liquid carbonaceous fuel under pressure in a 
suitable vessel surrounded by a boiler, and which may also be stored in 
vessels hereafter mentioned ; Secondly, improvements in vessels for sus- 
taining pressure, and storing purposes; Thirdly, improvements in blowing 
machinery by means of condensation in separate successive stages by 
cempound blowing engines or difference engines, whereby the time of 
compression is extended without diminution of the speed of blowing 
engines, and with less loss of power than inordinary methods; Fourthly, 
impr ts in cleaning the furnace gases by causing them to impinge 
at a high velocity on a dust collector; Fifthly, improvements in the 
mechanism by which power is applied to road and tramway carriages by 
combining with the improvements described in the specification of the 
said hereinbefore mentioned former patent, certain links and rings 
uniting the engine frame with the carriage axle, and by means of which 
free lateral motion is permitted without interfering with the propelling 
power; Sixthly, improvements in the mode and apparatus for introducing 
solid fuel into a furnace st pressure, namely, by introducing it in a 
small or pulverised cendition along with the compressed air. 


4178. Raisinc orn Lowerinc Apparatus, A, Kitson aad J. Naylor, 
Halifax.— Dated 4th December, 1874. 

The inventors make use of one or more endless chains which extend 
from top to bottom of the mill or other building. Attached to the chain 
or chains at intervals are “chairs” or receptacles into which human 
beings or materials to be raised or lowered are placed. These chairs are 
so arranged on the chains that while one chair can be presented at a door 
or window of one floor or storey other chairs are presented at other doors 
or windows on other floors or stories at the same time, so that each can 
be used at once or simultaneously. These chairs are also so constructed 
and each provided with a seat that on a person entering and sitting 
thereon, a cover of wire-work or other material is instantly thrown over 
the entrance to the chair by the action of the seat, which effectually pre- 
vents the person falling out in transit, and can only be released on reach- 

the ground. The bottom chain wheel is provided with a brake, 
pulley, toothed wheel, and T catch. 


4179. Wasuixe Woo, &c., C. Hoyle, W. Sheckleton, and W. Preston, 
Keighley.—Dated 4th December, 1874. 

This invention relates to machines for washing wool or other tibrous 
substances, with which mechanical means are employed for transferring 
or lifting the said wool or fibre from the washing bowl or vessel and pre- 
senting the same to the squeezing rollers used therewith. 
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4180. Fixinc, Arratinc, Borrtinc, AND Preservinc FerMeNrep | 


Beveraces, W. Bruce, Birkenhead.—Dated 4th December, 1874. 


PREVENTING THE FLOODING OF BuILDINGS IN Case OF Fine, A. M. 
Clark, Chancery-lane.—A communication from J. H. Morrell, New Yerk. 
—Dated 2nd June, 1875. 

The invention consists of a page! comprising one or more os 
leading from the upper floor of the building to the sewer, the said pipe 
or pipes having apertures on each storey opening into sinks or reserv 
sunk in the flooring by which the water escapes. 

2042. ProrosuLpHuret or Inon AND SULPHURETTED HypDROGEN Gas FOR 
THE EXTRACTION O¥ COPPER AND FOR OTHER Purposes, G. 7. Bowafield, 
Sutton.—A communication from the Société Anonyme du Cuivre 
Francais, Paris.—Dated 3rd June, 1875. 

The claims to this complete specification are, the new combination of 
apparatus and means resulting in a production of sulphuretted hydrogen 
gas on a large scale, and in a new manufacture which has not hitherto 

een practically realised, and which is attained by the construction, dis- 

position, and grouping of the apparatus, by heating the acid for the 
attack before its introduction into the vessels, which hastens the reaction 
on the protosulphuret, and in q increases the aay of gas, 
which can be disengaged in a given time by the withdrawal of the sul- 
phate of iron at the lower part of the vessel, which permits its extraction 
even during the production of the gas, and gives the means of drawing 
off the acid to stop the disengagement of the sulphuretted hydrogen 
when desired by employing a helix as a means of stirring. Also the 
method described for the manufacture of protosulphuret of iron. 

2048. Execrro-macnetic Evnoines, A. M. Clark, Chancery-lane.—A 
communication Jrom C. A. Hussey, New York. - Dated 3rd June, 1875. 

The invention relates to electro-magnetic engines fer driving sewing 
machines and other light monthinery, ter which the induction currents of 
the magnets and sparks at the commutator are entirely avoided, and a 
more perfect utilisation of the battery current ix produced. 

2045. Smettinc Ores, W. R. Lake, Southampton-buildings, London.—A 
communication from W. Rogers, Leechburgh, U.8&.—Dated ird June, 
1875. 








The nature of this invention consists, First, in the process of smelting 
iron ore evolving heat within the smelting chamber of a furnace by the 
union of atmospheric air, or its chemical equivalents, with un inflammable 
gaseous matter. Secondly,in the process of ry: and heating iron 
evolving heat within the working chamber of a furnace, by the iron of 
atmospheric air, or its chemical equivalents, with inflammable gaseous 
matter. Thirdly, in the peculiar construction of the furnaces, and the 
generation of heat within the working chambers thereof. 

4182. Sarery-vatve, 7. K. Hill, Heywood.—Dated 5th December, 1874 

The inventor employs a float to act upon a lever which raises the safety- 
valve when the boiler becomes short of water. 

4181. Hort-air Batus, F. Money, Brighton.—Dated 5th December, 1874. 

A low broad stove heated by coke, gas, or other fuel, and provided with 
extensive radiating surfaces, is placed under the seat on which the 
bather sits surrounded with air-proof fabrics. The stove has a flue placed 
so low as to pass under the arch of an ordinary register stove. A strong 
draught is created through the stove by bellows. The novelty consists in 
the means used, by which a very high temperature is produced without 
contaminating the atmosphere round the bather with the products of 
combustion. 

4183. Foon, W. D. Stone, Oxford-terrace, Hyde Park.-—Dated 5th December, 
1874. 

The peculiarity of this invention consists in the attempt to assimilate 
the relative proportions of the elements and principles of certain flours 
and meals by mixing these flours and meals in such quantities as will 
render the mixture as nearly as possible of the like nature as regards the 
proportions of its constituents as is shown to exist in the human body 
And to this end additional mineral salts are added, preferably salts of 
lime, which are found to be deficient in most of the cereal grains and 
pulses. The proportion of the constituents which the inventor has found 
most nourishing and agreeable is as follows :—100 Ib. of his farina vitw is 
composed of various flours and meals so mixed as to contain albumen, 
gluten and fibrine from 15 to 18 Ib., starch from 45 to 55 Ib., sugar and 
gum from 5 Ib. to8 Ib., fat from 3 Ib. to 7 Ib., cellulose from 5 Ib. to 12 Ib 
and mineral salts containing phosphates from 4b. to 6lb. When this 
mixture is required to be kept it is dried for some hours, preferably at a 
low heat. And for the purpose of reducing the trouble of constantly 
stirring the food during its culinary preparation for eating, he has found 
great advantage in simmering the food in a cooking utensil similar in its 
action to a common glue pot or bain-marie, 


4184. Wueets ror Tramways, R Heid teld, Atterclise.—Doted ith Decem- 
874 





ber, 





A weldless hollow-cored steel wheel furnished with arms of «a combine: 
curvilinear corrugated form is described. 
4185. Cvr Nas anpTacks, J. Cornery, Birminghaiw.—Dated Sth Deer 
1874. 


This invention refers to an improved self-acting arrangement for 


This invention relates, First, to a method of fining ale, porter, and | turning over the strips or rods from which the nails or tacks are to be 
other malt, and like fermented beverages, so that the same are capable of | cut, and so as to avoid the necessity for hand turning. The invention 
being bottled expeditiously and without waiting for the said ale, porter, | also refers to obtaining a“ rest” of the turn-over portions of the machin 


or like beverage to fine by keepin; 
gene for bottling ale, porter, and like fermented beverages, so that 
t 


same shall not froth up in the bottle during the process of and at the | 


time of filling such bottles. 
4189. Hypravuiit Encines anp Pumps, P. W. Willans, Blackheath 
Dated Sth December, 1874. 

This provisional specification describes constructing hydraulic engines 
and pumps similar to the steam engines described in the specification of 
a patent, No. 974, in the year 1874. 

4191. Convertinc Certain Propucts oF SYRIAN MALLOw INTO Parer, 
Pup, anp ALcoHoL, W. R. Lake, Southampton-buildings, London.— 

A communication Jrom H. Montmagnon, Paris.—Dated Sth December, 
1874. 

The object of this invention is the application to the constituent sub- 
stances of the plant known as Ketmie or Syrian mallow of the chemical 
agents of transformation, under whose influence starch passes into the 
state of dextrine, by a simple isomeric change, and afterwards into the 
state of glucose, and finally into the state of alcohol, carbonic acid, and 
water, with the — of obtaining two manufacturing products, viz., 
paper pulp and alcohol. 

4204. Drawinc,Comrass, W. H. W. Campbell, Norwich. — A com- 
munication from W. Smith, Boston, U.8.—Dated 7th December, 1874. 

The object of this invention is the } ee of a good and durable 
drawing instrument which can be produced at such a slight cost as to be 
within the reach of all classes, and which, though chiefly designed for the 
use of pupils in schools of art and other drawing schools, may also be 
advantageously used by draughtsmen and others in the place of the more 
expensive instruments ordinarily used. 

4207. Spinninc anv Dovs.ina, J. Smith, Oldham.—Dated 7th December, 
1874. 


This invention consists in applying a friction brake to the spindles or 
tubes to stop them individually when piecing up or doffing, also in ren- 
dering the Danforth spinning throstle applicable to doubling. 

4428. Movutpina Raw Svucar, P. EB. Charpentier, Paris.—Dated 23rd 
December, 1874. 

This provisional specification describes the moulding of raw sugar into 
—_ or tablets, resembling lumps of loaf sugar, or of other desired 

lorms. 

1967. AnTi-INCRUSTATION BaTTERIES FOR BoiLers, W. Morgan-Brown, 
Southampton-buildings, m.—A communication from G. Crompton, 
Worcester, U.S.—Dated 29th May, 1875. 

This invention describes a battery composed of a horizontal coiled 
copper wire or helix, the lower portion being encased in a bar of zinc 
cast upon the helix for use in steam peilers to prevent incrustation. 


1977. Kitns, W. Bull, Portswood. —Dated 31st May, 1875. 

The distinctive features of this invention are, First, the construction of 
kilns on inclined planes, so as to act as their own chimneys, and produce 
a more perfect combustion, and a hot draught through the courses of 
unburnt bricks from the lower to the higher end of the kiln. Secondly, 
the improved kiln, instead of being entirely brick-built or walled, ma 
be wholly or partly excavated from the ground ; Thirdly, the kiln, with 
its incline, is fired, to begin with, from the lower pom | by flues—as an 
ordinary flame —the waste heat being utilised as stated under the 
first ; Fourthly, this kiln is also next, and in conjunction with the 
said flues, fired from the top, by consecutively feeding fuel into successive 
transverse rows of feed holes m the lower to the her part of the 
kiln, this mode of firing contributing towards, and cipating in the 
effects described under the first ; Fifthly, a method of setting the 
— yey ne a —— =a ae the whole width and 

e ; ly, the ies arising from any combinations 
i the features described. , 
2009. Toy Menacenizs, W. R. Lake, Southampton-buildings, London. — 
aa, Srom C. M. Crandall, Montrose, U.S.—Dated 1st June, 
1875. 





; Secondly, to a method of and | whilst each blank is being cut from the strip or rod. 


4186. Sarery Fitrixcs ror Borers, J. Cullen, Falkivk.—Dated 5th 
December, 1874. 

This invention consists in forming one or two large round safety escape 
holes through the upper part of the shell of steam boiler, and bolting « 
plate made of some soft or thinner metal, such as copper, over each hok 
proved to give way or burst at the pressure beyond which the boiler is 
not to be worked, and to have a strong pipe boited all round the hole plate 
led up in the direction of the steam or at right angles to the surface of 
the plate. The diameter of the hole would be made larger than the 
erdinary rule for safety valves in relation to the fire grate, amply sufti- 
cient to allow the escape of all the steam without giving re-actionary force 
to the body of the boiler sufficient to move or disturb it, and thus alsu 
prevent the boiler itself from bursting. 

4187. Suvtties, J. Swith, Cowling.—Dated 5th December, 1874 

This relates to the pin for holding the bobbin or spool within the 
shuttle, and consists in the employment of a short pin extending to about 
the middle of the bobbin, and over this pin is a spring rather longer than 
the bobbin or spool. This» spring is fixed to the pin at the point where 
the latter is fastened into the shuttle and at the other end of the said 
spring is a catch, so that when the bobbin is placed over the spring and 
pin the “catch” prevents it from being drawn therefrom, By this 
arrangement movable pins are dispensed with. 

4188. Furnaces or Borters, T. Morgan, Cockspur-street, Charing Cross 
—A communication from R. P. Eliorthy, , Blizabeth-grad.—Dated Sth 
December, 1874. 

This invention mainly consists of an iron frame cast either whole or in 
parts and fastened together by suitable fastenings, said frame being 
supported by suitable means. On two sides of this frame are fingers, 
and on the other two sides are holes in which is carried a shaft or bar 
having on it cross bars, The fingers with the bar or shaft and cross bars 
form the fire grate, and said fingers and cross bars are spaced at wide 
distances apart for free passage of air for combustion. The bar carrying 
cross bars has a handle at its outer end by means of which the bars may 
be rotated. The space under the fire grate may be enclosed by a grating, 
and for the in uction of fuel the ordinary fire door is replaced by a 
special door with a convenient shaped tube, through which is passed a 
constant feed of fuel. 

4190. Compressinc Air, W. R. Lake, Southampton-buildings, London, 

A communication Jrom J. Francois, and G. Dubois.— Dated ith December, 
1874. 

This invention consists chiefly in a novel construction and arrangement 
which permit the giving of large sections to the suction valve to obtain 
a considerable wet surface in the interior of the compressor with a mini- 
mum quantity of water, and thereby permit with safety a maximum 
hoses of the piston, and consequently a maximum production of com- 
pressed air. 

4102. Syrinces, F. Wirth, Frankfort-on-the-Maine.—A communication 
Srom J. Leiter, Vienna.—Dated 5th December, 1874. 

The inventor uses a small syringe which can be slid in a cylindrical tube 
after taking oft another tube. When a spiral spring is pressed and then 
let loose at once the syringe is thrown forward. This spring may be fixed 
by drawing out the handle. The tube last mentioned is provided with a 
smaller opening than the diameter of the cylinder of the syringe, so that 
the latter is not pushed forward further than to the end of the said 
tube. But in order that he may regulate how deeply the small tube 
shall enter into the skin, a tube with a funnel-like end can be slid on the 
said tube. By this form, an oblique direction can be given tu the instru- 
ment so that the needle will not enter into the flesh but merely under 
the skin. 

4193. Tuse Brusnes, 7. Nash, Great Dover-street, London.—Dated 5th 
December, 1874. 

The chief features of novelty in this invention are, First, the adapta- 
tion and use for brushes of cane, cut in a peculiar manner, so that the 
exterior portion or bark alone is employed. Secondly, the securing and 





This invention relates to children’s toy menageries, isting of 
beasts and birds made in sections, the said secti tongued an 
— so that the several parts of the different beasts and birds may 

interchangeably fitted together irrespective of form, size, or kind. 
2016. Gas Enaines, de V. Bruce and T. M. Antisell, San Francisco.—Dated 
2nd June, 1875. 
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ing the cane within the wires forming the spiral by 
means of metallic wires or ferrules or cords or bands of material incom- 
bustible or rendered so. Thirdly, the use of a solution of oxide of 
soda and alum or their chemical uivals ts for the ee of improving 
the condition of the cane and rendering it incombustible. 


41904. Treatment oF Hyprocarsons, G. H. Smith, New York, and H. C 
Dated 


This invention relates to mani substances herein- 
after mentioned of a new material is suitable for building and other 
like purposes. A suitable for bricks is made from 
two mixtures. The first contains coal tar or other h 
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pulverised or mixed with sand, so that the interstices between the stones 
of larger size may be properly filled up. The second mixture is com- 
posed of clay and pitch; sand or chalk may be substituted for the clay, 
and analogous hydrocarbons for the pitch. The first mixture is mixed in 
a mixing apparatus at a heat which is gradually increased until the 
product is adhesive to the touch. The second mixture is formed by 
xrinding the powder thus obtained, and is added to the first mixture 
while its particles are wlhesive to the touch. The mixture of the two 
compounds is confined ina close vessel and heated so as to diffuse the 
vapours uniformly throughout the ingredients, In manufacturing « 
building block, the material having been tested is removed while hot to 
moulds and pressed and shaped as required. A valuable material may be 
made by an analogous process to that described above, sawdust or vege- 
table fibres being substituted for shingle, &c. In some cases the saw- 
dust or fibre is mixed directly with the second compound. In this 
invention the quantity of hydrocarbon is very small compared with the 
= ingredients, and it is made to diffuse itself over the particles of the 
clay. 

4107. Looms, F. Bayart and H. Bayart, Roubaix.—Dated 7th December, 
874. 

The object to effect a weaving of close fabrics with engine looms. In 
order to effect this, means are employed whereby the separation of the 
warp threads ju order to allow the passage of the weft threads is effected 
gradually as it were by steps or stayes, instead,of as hitherto suddenly 
and at once. These means consist of eccentrics actuating the treadles of 
the loom and suitably shaped for the purpose. The separation may be 
effected by two or more steps or stages, and a proportional aumber of 
eccentrics are required, 

4198. Derivatine Hivrs, BF. Conyers, Headingley, and J. Pullein, Kirkstall. 

Dated 7th December, 1874. 

There is a framework in pit; and across pit, rails are attached to frame- 
work, on which the hides are poetics the liquor being above the 
framework. A plunger is used for stirring up the liquor. 
is hastened by use of steam pipe. The liquid is composed of lime water 
and caustic lime. The invention is applied after usual softening process, 
and the hair can be removed in from 24 to 48 hours instead of in about a 
fortnight as heretofore. 

4200. Carsuretrers, J. H. Johnson, Lincola's-inn-elds.—A communica- 

Pe — from J. Fo. and G. B. Lockwood, St. Louis.—Duted Tth December, 

S74. 

The essential features of this invention consist of, First, a perforated 
casing arranged in and forming part of a carburetting apparatus, and 
embedded in absorbent Lame wer § in combination with « hood, whereby 
the gas from the casing is deflected downward and outward through the 
muss of material, Secondly, a governor or regulator provided with aper- 
tures in combination with the casing, having a hood, as above mentioned, 
and surrounded by absorbent material. 

4201. Inpicatinc anv Recorpinc Steertnc Apparatus, W. H. Thomp- 
son, Islington, and N. G. Kinberiey, London.—Dated Tth December, 
1874. 

This invention relates to improved mechanism working in connection 
with the steering apparatus of ships, vessels, and other floating bodies ; 
its object is for giving or recording the course taken or to be taken 
during a given time. This invention is carried into practice by means of 
one or more barrels, cylinders, fixed or movable surfaces covered with 
paper, or other suitable material, and marked or lined with port, star- 
hoard, time and course lines, or other suitable lines or figures, for giving 
or recording the course taken or to be taken. These barrels, cylinders, or 
surfaces, as aforesaid, work in connection with pencils, scribblers, or 
indicating points, attached to and working in conjunction with the 
steering apparatus, in such a@ manner as to mark or record the course 
Another part of the invention consists in registering the course of a vesssl 
by means of a ray of light acting upon a piece of sensitive paper, or other 
snitably prepared surface. 


4202. Sramprna or Pressinc Metats, 8. Smily, Upper Clapton.—Dated 
Tth December, 1874. 

The features of novelty of this invention consist in stamping or pressing 
designs on metals by means of hydraulic pressure instead of by percussion 
as heretofore, and in order to accomplish this, and render the dies less 
liable to fracture, the inventor proposes to construct the said dies of 
several plates of metal, kept in position by suitable means, instead of 
having hox dies as heretofore. 


4203. Tramays, J. Fouvlkner, Manchester.—Dated 7th December, 1874. 
This invention has for its object to make a permanent way for tramway 
cars, omnibuses, and other vehicles, which shall not interfere with the 
ordinary traffic, and also shall give such a secure fastening to the rails 
when laid down as to make the tramway road at least as durable as the 
ordinary streets paved with sets or other means. The wheels of the car 
are to be made without flanges, and to run on rails laid level with the 
streets, the rails being T-shape, and imbedded in cement, Val de Travers, 
Litmmer, or other hard and elastic substances. To the car or omnibus 
the inventor attaches a central bowl or roller, which is under the guide or 
control of the driver, and worked by him by a pulley or lever actuated by 
his foot or hand in such a manner that when he presses or raises a lever 
the bowl or roller shall be in contact with the ground, and shall run in an 
eval or partially oval-shaped hollow formed in the centre of the road or 
tramway, such hollow being either formed from the setts themselves, or 
made out of iron or other material inserted in the roadway. By this inven- 
tion the use of flanged wheels are obviated, and enables the driver of a 
tramway car or ordinary omnibus or car to leave the track whenever 
advisable, and to return to it when desired. 
ae Sewing Macurxes, J. Lomax, Over Darwen.—Dated 7th Deceinber, 
74 


The operation 


74. 
This invention relates to improved mechanism for actuating and timing 
the shuttle carrier and needle bar of sewing machines, and improved 
mechanism for regulating the supply of thread to the needle. The im- 
provements connected with the actuating and timing of the shuttle carrier 
are specially designed for machines having a vertical rotary shaft as in 
what is known as the Singer machine. 
4206. Coat Bricks, H. A. Bonneville, Paris.—A communication jrom 8. 
Oustalet, La Villette._-Dated 7th December, 1874. 

This invention consists in manufacturing the combustible coal bricks 
with solid and perforated parts, and also of a solid iron mould, the 
hottom of which is cast with solid and perforated parts which are repro- 
duced in the coal bricks when made. 


4208. Knives ror Rearing anp Mowrxna Macuines, S. 
Sheptield,—Dated 8th December, 1874. 
By the present invention the surfaces of the knives are made semi- 
bright and sufticiently smooth to avoid all the objections to the black or 
unfinished kind, without removing the skin by a scouring process. 


4210. Cincucan Saw Bencnes, W. B. Haigh, Oldhain. — Dated 8th 
December, 1874. 

This invention relates, First, to that description of saw benches in 
which the apindle carrying the saw works in bearings at the ends of a 
long collar forming part of a swing frame jointed to the framework, and 
provided with a slot for enabling the saw to be raised and lowered to suit 
the different thicknesses of the wood to be sawn. Instead of one feed 
wheel two feeders are employed, one adapted for light and the other for 
heavy work, and instead of having change wheels, diminishing wheels, 
having a constant number of teeth, are used. The shaft of the last 
diminishing wheel carrying the small feed wheel works in holes in a 
bracket cast or fixed to the swing frame, and on this shaft is fixed a 
pinion gearing into a toothed wheel working loose and having a boss 
formed at one end as a clutch, which can engage in a similar clutch at 
one end of a scroll drum working loose on the spindle of the toothed 
wheel, and connected by a cord or rope and hook to the timber to be 
sawn: and it is this drum which forms the feeder for heavy work when 
the two clutches are clutched together by means of a clutch lever, for as 
the drum revolves the timber is pulled forwards by the cord or rope, 
which coils in the scroll and gives a decreased speed of feed adapted for 
heavy work without change of gearing. The next part of the invention 
relates to machines having cutters fixed to revolving heads, and the 
improvement consists in fixing to the spindle of the cutters a fly- 
wheel, the momentum of which gives a steady motion to the cutters, 
and thereby prevents the waved appearance of the timber that at present 
oceurs ; and this improvement is applicable to all hand or power planing, 
moulding, or wood-cutting machines, in which revolving cutters are used. 
4212. Sream Pumps, J. Wolstenholine and C. Thorpe, Radcliffe Bridge.— 

Dated 8th December, 1874. 

The steam valve is moved by means of a lever which slides in a sleeve 
which is carried by the piston-rod. Small pistons acted upon by the 
pressure of the water are employed to regulate the throttle valve and 
brake, and thereby to govern the piston speed. 

4213. Stream Pumps, G. Ashworth and EB. Ashworth, Manchester.—Dated 
8th December, 1874, 

The inventors employ a double-acting ram working in two chambers 
separated by a stuffing-box. The gland is tightened by means of bolts or 
screws passing through stuffing-boxes. 

4214. Castors, R. Wright, Richmond.—Dated 8th December, 1874. 

This provisional specification describes a ball castor. 

4215. Distiniation or CarBoNACEOUS MATERIALS, J. Ireland, jun., Man- 
cheater.— Dated 8th December, 1874. 

This invention relates to a method of distilling carbonaceous matter, 
and producing coke and ¢ by means of modified ap tus of a 
kind described in the specification of a patent granted to John Imray on 
the l4th June, 1872, No. 1795, a communication from T. 8. Blair. The 
material to be treated is fed by double-valved hoppers at the top of a 
vertical retort, and descends therein subject to heat a) aay 


till it reaches a zone at the bottom, whence it is discharged. 
Sipe teens tho tapas enkech exavegutlinanaaiiuaseel taqeans 


Osborne, 


_ gas being formed in such ring. 





to a gasometer or other receptacle where the vapours are liquefied by 
condensation. A jet of steam is introduced at the lower part of the retort 
to extinguish fire in its contents. Iron ores containing oil and carbon 
treated by this method give off their oils, and have their iron oxide at the 
same time reduced to metal, so that the mixture of metallic iron with 
carbonaceous matter discharged from the retort can at once be melted in 

a furnace for the production of iron or steel. 

4216. OrwamentTING Fanrics, J. Johnson, Lincola’s-inn-jielda, — A con- 
munication fram L. Salomons, Paris.-—Dated 8th December, UST. 

This invention relates to machinery or apparatus te be employed for 
sewing by mechanical means beads, bugles, or other similar ornamental 
articles on to lace, tape, braid, or other trimmings to be applied to 
articles of wearing apparel, or on to the garments themaelves, or on to 
woven and other fabrics to be used for manufacturing garments and other 
purposes, in order to produce on such garments or fabrics any desired 
variegated or other ornamental devices or designs. The invention consists 
essentially in stringing the beads, for example, on a thread which serves 
for the securing or sewing of such beads with the chain stitch to the 
article or fabric, and so urranging the mechanism that the beads are dis- 
tributed one by one or in any required number at a time uniformly, such 
bead or beads being conducted at the desired moment to the place 
required, and the space or distance between any two beads being deter- 
mined and varied at the will of the operator. The machine is also so 
constructed us to be capable of sewing the beads either on to one piece in 
one line or row at atime, or on to a number of bands or strips, or in a 
number of lines or rows on a fabric simultaneously as desired. 

4217. Gus-narrets, W. R. Lake, Southampton-buildings, Lowlon, — A 
communication from J. L. Kerv, Alleghany, U.8.—Dated 8th December, 

S74. 

This invention consists in enlarging the bore of the gun for about one- 
fourth (}) or one-third (}) of its length, commencing at the muzzle end, 
the larger bore being on parallel lines with the smaller bore. 

4218. Borvers ano Furnaces, 8S. Regan, Bow.— Dated 8th December, 1874. 

This invention mainly relates to the construction of boilers with tubes 
in such manner as to allow of the furnace being made to revolve, for 
which suitable arrangements are provided. The same being adaptable to 
the manufacture of iron and other purposes. 

4219. Reversip_e Heer ror Boots anp Suoes, W. Jones and i. N. Box, 
Manchester.—Dated 8th December, 1874. 

This improved reversible heel consists of a ring of brass or other metal, 
or ef vulcanite, india-rubber, or other suitable material ; this ring is pro- 
vided with an inner flange, and it is held on the heel of the boot or shoe 
by screws passing through a leather or other dise. The position of the 
ring is changed when it is worn at one side. 

4220. PortabLe Lattice anp TRELLIS Work, W. Stevenson, Kingston- 
upon Hull. —Dated 8th December, 1874. 

The object of this invention is to produce a light, cheap, and portable 
lattice and trelhs of any given length, width, or thickness in any kind of 
wood with the agency of woven, twisted, plaited or threaded wires, or 
cords of wire, or other flexible material. 

4222. CLeaninc Tin PLaTes AND OTHER Meta CoaTep Puates, J. 
Thowasand EB. 8. Moriias and F. EB. Abel, Penclawdd.—Dated 8th 
December, 1874. 

This invention relates to apparatus for removing the grease which 
adheres to metal coated plates after they have been withdrawn from the 
grease pot. The apparatus consists of brushes to which motion is 
unmparted and between or against which the plates to be cleaned are 
pressed, While the brushes are in motion, bran is fed on to them by 
elevators. In some cases heated rollers are used, between which the 
plates are passed in order to soften the grease before cleaning them. 
4223. Covp.ines ror Suarts, J. G. Tongue, Southampton-buildings, 

Chancery-lane.—A communication Jrom 8. Stuart, New York.—Dated 
Sth Deceinber, 1874. 

This invention relates to couplings for uniting sections or lengths of 
shafting or repairing broken shafts, rods, or connections ; repairing the 
iron masts of vessels, and for such other purposes as require the use of 
couplings, but it is especially applicable for coupling the broken ends or 
portions of the shafts of screw propellers when fractured at sea, and it 
will here be described more particularly with reference to such use. The 
object of the invention is to provide in an easy and convenient or rapid 
and most secure manner for the connection of the broken shaft or article, 
with protection both against torsional and longitudinal strain. The 
inventlon admits of various modifications which may either be applied 
separately and singly or in duplicate, or which may be combined with one 
another, or with an ordinary shaft coupling. 

4224. Governors, J. (. Colton, Queen Victoria-street, London.—A con- 
munication Jrom A. R. Klein, New Jersey.—Dated 8th December, 1874. 

The feature of novelty of this invention consists in constructing 
governors or regulators for steam and other motive power engines, in 
such away that the speed of the said engines may be regulated more 
accurately than heretofore, and which can only be understood by reference 
to the drawing accompanying the provisional specification. 

4227. Gas Burners, W. T. Sugg, Vincent-strect, Westminster.—Dated 9th 
December, 1874. 

This invention relates to improvements in argand and other gas burners 
and fittings. The First part consists in forming the holes of argand 
burners by making radial cuts across the burner with a revolving cutter 
of such size as to produce the proper width, depth, and form of hole. In 
some cases it is preferred to make the steatite top with its holes at the 
bottom, so as to leave between the holes and the top on the burner an 
annular hollow, which is either parallel or truncated in section. The 
Second part consists in making the burner top of glass, or part glass and 
part steatite. It may also be made of two cylinders of glass, platinum 
wire or plate being inserted to maintain the cylinders in proper relative 
position, and to form the divisions or holes, Another way is to insert 
two cylinders of glass in a metallic ring, the holes for the passage of the 
The invention also consists in making 
batswing burners by blowing and moulding them in glass, and after- 
wards cutting the slit with a revolving cutter such as before alluded to, 
so that the bottom of theslit shallbe curved. The Third part consists inthe 
attachment of a peg or plug, which enters the central aperture of anargand 
burner. The Fourth part consists in the construction and :.pplication of a 
wire gauze or perforated cage to the lower part of an argand burner, the cage 
being provided with a sleeve or collar, which on being partially turned 
round or caused to slide up and down will regulate the quantity of air 
admitted to the flame. The Fifth part consists in regulating the size of 
the gas channels by means of a screw with a conical or curved point 
working through a stuffing-box and against a seat formed in the inlet 
chamber of an argand burner. This screw may be made to act the part 
of a regulating valve or stop cock, and it is this part of the apparatus 
that may be made applicable as a stop cock to yas fittings in general. A 
modification consists in forming the inlet chamber with a stuffing-box, 
so that as the burner is turned, the gas ways may be partially or wholly 
shut off. Another modification consists in the insertion through a 
stuffing-box in the inlet chamber of a spindle attached to a plug, with a 
thread upon it —— to the thread in the inlet chamber. On 
turning the spindle the plug is raised, and thus partially closes or stops 
the gas way. The size of the channels may also be regulated by the 
insertion of a flat flame burner nib or plug with a suitably shaped orifice 
in the nose piece or in the inlet chamber of the burner. The Sixth part 
consists in perforating the gallery or glass holder at or near the same 
height as the perforations in the cone. The Seventh part consists in 
casting the various parts in metal moulds, either separately or wherever 
practicable in combination with each other. 
4228. Merasurina Liquins, J. A. Muller, 

December, 1874. 

The supply pipe is connected with a vessel in which is a spindle free to 
rotate on its points ; on the spindle are radial arms and floats and two 
“horse-shoe” magnets. An annular space is provided around the vessel 
and is connected with the supply pipe, and the water enters the centre 
chamber through cuts or ie over which are tongues or screens so 
espa that a rotary or circular motion is given to the water. The vessel 

as a cap or cover, and vertically above the inner spindle a second spindle 
upon which is mounted a needle. The floats carry around the magnets 
which hold or bind the needle and carry round the second spindle to 
which worm gear is attached. 

4229. Covrtinc Raitway CarriaGes, R. Wilkinson, Saltaire.—Dated 
9th December, 1874. 

The inventor causes one end of a pair of side rods to be attached to the 
ordinary coupling hook of a carriage or truck ; to the other end is secured 
a balanced link by means of a pin passing through the same, and side 
rods which are lifted Od by a tappet, worked by a lever secured to same 
shaft, into coupling link when balanced link is secure and cannot come 
out. It can also be applied to uncoupling. 

4232. SHELTER FROM THE Sun, A. Inghels, Termonde. — Dated 9th 
December, 1874. 

This invention ina 


Amsterdam. — Dated th 


Jat, hi 


tion of rectangles of wire-work 
covered with canvas, with gutters and spouts in such wise that when 
forming the roof of an arcade or an awning, the rectangles will keep out 
the rays of the sun while giving free passage to the air, and will at the 
same time guide rain into the gutters with which they are connected. 
The rectangles are made to pivot so as to offer no res ce to gusts of 
wind coming from beneath, and also to throw off snow. 
st Taps anD Va.yes, E. Foster, Halifax. — Dated 9th December, 
This invention relates more especially to valves used for controlling the 
flow or escape of steam at high pose, but is leo sgelicalie to taps 
and valves for other purposes. ¢ improvement con in constructing 
and also in constructing the 
thereof instead of having 








. EcoNoMISERS FoR HeatinG Feep-water, J. Prestwich and J. 
Pinbley, Farnworth.—Dated 9th December, 1574. : 
This invention relates to apparatus commonly called ‘‘ fuel economisers, 
used for heating the feed-water of steam boilers, and consists in improved 
arrangements and forms of piping for %taining an increased heating 
surface with a diminished volume of water. 


4236. Acrinc Printep Fasrics, J. Thoin, Birkacre.-—Dated Mh December, 
1874. 


These improvements in ageing printed fabrics consist in causing them 
to pass continuously through a chamber supplied with steam at 212 deg. 
Fah., or upwards. The improved apparatus consists in a brick chamber 
with two flues, fitted with dampers to carry off the resulting gases 1 
steam chest forming a cover to protect the fabric, and a steam pipe, which 
supplies steam to the chest above referred to, and to a pair of lip-formed 
chests, between which the fabric enters and leaves the chamber. 

4237. Discuarcinc Water or Conpensation, &c., J. J. Royle, Pendleton, 
— Dated 9th December, 1874. 

The essential feature of this invention, which with slight modification 
is applicable to the purposes of discharging air and water of condensation 
from vessels containing steam, as a steam reducing or diminishing valve, 
and for automatically controlling the dampers of steam boiler furnaces, 
consists in the employment of an bottomed condensing chamber, 
fitted to rise and fall in a suitable reservoir of water. Steam is admitted 
by suitable means in each case into and beneath such condensing, 
chamber, and the buoyancy thus obtained is employed to actuate the 
necessary valves or damper in one direction, whilst the condensation con- 
stantly taking place within such chamber is taken udvantage of to 
actuate the valves or damper in the contrary direction. 

4238. Srups anv Fastestnas, P. D. Roberts, Sherborne.—Dated 9th Decen- 
ber, 1874. 

This provisional specification describes connecting with the stem of the 
stud or fastening, by joints, two wings or flaps which are capable of 
folding together so as to pass readily through a comparatively small hole, 
and then of separating or spreading out so as to prevent their return 
until they have been aguin folded together. 

4239. Supportinc Hacr-ciopes or Rervecrors, J. H. Weston, Lans- 
down-roud, London.—Dated 9th December, 1874, - 

This invention consists of an upright or standard to which a socket 
piece is attached ; this socket piece has a hook or lip, and also two pro- 
jecting prongs, which terminate in hooks or lips, upon which lips the 
upper half-globe or reflector can be hung, the lips taking under the 
shoulder of the central aperture in the reflector in a free manner to 
permit of the reflector or shade expanding and contracting without the 
lips exerting any influence upon it. 

4240. Rearinc ayp Mowrnc Macuiyes, J. Fenwick, Spittlegate.—Dated 
ath December, 1874. 

Fingers have apertures behind the points for the knives to clear the 
rubbish away as it accumulates. Knives have recesses in their side edges 
to gather the crop and cut it. Rake teeth are formed of india-rubber to 
yield to the weight of grain upon the platform, and yet hold to sweep it 
off. 








4241. Sewinc Macnines, HW. Bland, Luton.— Dated 9th December, 1874. | 

This invention relates more particularly to sewing machines and their 
accessories, to be used in the manufacture of straw hats, bonnets, or 
similar articles ; but is also applicable to other purposes for which sewing 
machines may be employed, and consists essentially of a peculiar arrange- 
ment of the feeding apparatus, whereby a high degree of compactness is 
obtained, and facility is afforded for regulating the difference in the speed 
of the two surfaces, for feeding forward the article and the braid or 
material which is in the course of being attached thereto, and for obtain- 
ing a sufficient traverse without an undue elevation of the feed surface ; 
also of an improved pressure and guides, which are capable of adjustment 
to suit the degree of lap, and the wicth of the materials being sewn. 
This arrangement is especially adapted for use in combination with the 
machine known as the Wilcox and Gibbs sewing manchine ; but is also 
applicable to other descriptions of sewing machinery. 


4242. Rai.way Cour.ines, L. Sterne, Victoria-chambers, Westminster.— 
Partly a communication from C. L. Horack, New York.—Dated ih: 
December, 1874. 

This invention relates te those railway couplings in which the draw- 
head is formed at the front with a cavity to receive the coupling link of 
the adjoining carriage, and in which, by the entrance of the said link, a 
vertical bolt is freed from the device which holds it up, and immediately 
falls into and secures the link. And the invention consists of an im- 
proved arrangement of the parts which hold up the said bolt, and which 
steady the link when coupled, 

4244. Mera Tusinc anp Hotiow Suartine, A. V. Newton, Chancery- 
lane.—A communication Jrom G. J. Brooks, Brattleborovgh.—Dated 9th 
December, 1874, 

The features of novelty in this invention are, First, in the manufacture 
of seamless metal tubing or tubular articles, including hollow shafts 
and axles, the production of the tube or tubular portion of the article 
from a slab drawn from a metal block fitted with a core, the exterior of 
which and interior and exterior of the block are parallel, or nearly 
parallel, with one another on their several sides or edges to produce 
uniform rolling of the block and core, preparatory to forming the slab into 
atube. Secondly, a hollow railroad car axle made of diminishing taper 
externally from its wheel seats towards its centre, and with the metal of 
such portion of diminishing thickness in the same direction. 

4245. PREPARING AND Spinnina Fax, &c., A. T. Lawson, Leeds.—Dated 
9th December, 1874. 

The object of this invention is to enable the gill bars of chain gills to be 
brought closer together than heretofore in order to obtain a finer pitch, 
and that without detracting from the steadiness of the gills while in 
action, The invention has special reference to the machine known as 
Good's preparing machine, and pateuted August 22nd, 1871, No. 2211. 
4246. Gummine Lazets,P. W. Read, Pancras-road, Middlesex.—Dated 

9th December, 1874. 

A packet of labels is placed in a box of corresponding shape and 
pressed upwards by a lever and counterpoise weights underneath, and 
over the top of such box an arm is secured on one side by a set screw. 
By this arrangement the top label is slipped forwards without disturbing 
those beneath, and when so slipped forwards it passes over a roller 
partially immersed in gum contained in a suitable trough. Such roller 

as channels cut at intervals around its circumference, and only small 
portions of the outer circumferences of the roller are allowed to project 
above the plate along which the label is slipped. The entire apparatus is 
mounted in a box. 

4247. Sewer Pipes anp TreatTING Sewaar, J. C. Morrell, Leyland.— 
Dated 10th December, 1874. 

The object of this invention is to facilitate and to secure advantages 
which will promote the adoption of a dowlle system of sewers in the 
drainage of towns, and which will further reduce to the minimum the 
difficulties of dealing with sewage waters. The improvement consists in 
constructing a special form of pipes having two compartments for the 
liquids to flow through, in the connection by tubes or shafts of these two 
compartments as well as the connection in the same way of any dowlle 
system of drains for flushing purposes ; also in the fixing of ventilating 
shafts to same; also in the special means provided for more effectually 
gathering the subsoil drainage water; and further in the modes of cleansing 
sewage water by special arrangements for intermittent filtration through 
natural soil. 

4248. Skewers aND CREEL Frames, F. Shippobottom and 7. Batte:sby, 
Bolton.—Dated 10th December, 1874. 

It consists in making the carrying rails of the creels with cone or pin 
centres, and the lower ends of the skewers with hollows or cavities, and 
in making such cavities in metal, glass, pot, or other hard substance, 
screwed, driven, or cemented into the lower end of the skewer, the 
hollows or cavities in the ends of the skewers working upon the ends of 
the pins or centres in the carrying rails of the creels. 

4249. Umpre.tas np Parasois, R. W. M. Pome, Great Winchester-street, 
London. — Dated 10th December, 1874. 

This invention consists in forming three tubes, one within the other, 
the outer one being cased in bamboo or malacca, or made to imitate any 
kind of stick. The smallest tube carries a ferule of the umbrella toa 
ring or hoop, on which is attached on hinges the frame.of an umbrella of 
silk or other material, the bracing wires being fastened to the larger of 
the two inner tubes. When required to be used as an umbrella the handle 
is unscrewed and fitted to the lower end of the stick, the projecting wires 
of the frame bearing the silk are drawn out of the tube, and the frame 
falling downward instead of being pushed ups an ordinary umbrella, is 
tightened out by the bracing wires on the second tube, 

. Broecn Fastener, J. Aslin and R. Warner, Birmingham.—Dated 

10th December, 1374. , 

This invention ists of an arrang t by which the brooch is 
fastened hy sliding the pin into a tube or covering to receive the point. 


4251. Osrarnsinc Licnt anp Heat, J, 0'C. Cave, Weston-super-Mare.— 
Dated 10th December, 1874. . 

Flints or other minerals capable of emitting sparks or particles in a state 
of ignition when brought into sudden and violent contact with steel or 
iron are arranged fixed in a circular form on a’suitable frame or 
support. A wheel ha’ on its periphery steel or iron hammers is 

in juxtaposition to the flints or minerals, and caused to revolve so 

t the hammers shall strike the latter and thus cause them to emit a 
con tinuous shower or series of sparks or particles in~a’ state of ignition. 
Or the same results.may be obtained by causing a steel or iron friction 
wheel without hammers 
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substance or substances to be heated, or upon the vessel containing the 

same. 

4252. Raisinc anp LowerinG Boats, R. Hedley, Bluckwall.—Dated 10th 
ecember, 1874. 

Two pistons work in opposite directions within a barrel and act upon 
opposite arms of a rock lever. One end of the lever is longer than the 
other, and has a triangular frame on its end, upon which the boat is 
hung. One corner of the triangular frame has a rod attached, whose 

ite end is fastened to the standards of a main frame, so that when 
the long arm of the rock lever is lower, the triangular frame is caused to 
project beyond the end of the long arm and deposit the boat upon the 
water, the reverse operation taking place for lifting the boat. The 
apparatus above described is mounted upon the ship, and can be swung 





bring the boat in board. A brake wheel is attached to limit the ‘ 
ee wares: | that the course of the Cannock collie 


swinging action. 

426564. Fittinc Toses iy Bowers, FE. Walker, Leadenhall-street, London. — 
A communication from H. Pauksch, Landsberg.—Dated 10th December, 
1874. 


tube expander. The end of the tube and its ring projects beyond the 

face of the boiler, so that the ring protects the tube end from injury by 

heat or otherwise. 

4255. Borers, W. E. Bovill, Great Queen-street, Westminster —Dated 10th 
December, 1874. 

The invention consists in placing a small bojler containing the fire-box 
in the upper part of the main boiler, and in leading pipes from the steam 
and water spaces of the small boiler down to the lowest part of the large 
boiler, and in leading those from the steam space up again to open into 
the steam space of the large boiler. 

4256. Warminc anp VENTILATING, G. Eyre, Codnor. — Dated Wth 
December, 1874. 

This invention mainly consists of a fire-box of any suitable material, 
such box being connected by suitable tube to a series of chambers which 
constitute the flue. The series of chambers are constructed preferably of 
a U shape, and they are divided by partition. On the outside surface of 
these chambers it is preferred to cast or secure ribs or projections so as to 
give greater heating surface. The series uf chambers are encased by 
another chamber which is to effect the heating of the air before entering 
the room or apartment. 

4257. Towrne Vessets, J. L. Clark and J. Stanjleld, Westminster-chambers, 
Westminster.—Dated 10th December, 1574 

The inventors fix a rail on piles or sleepers along the sides of the canal 
and they haul the vessel by means of a light separate engine or steam traveller 
running upon the rail and supported by it. The steam by which it is 
worked is supplied from a boiler on board a vessel or tug by means of a 
jointed steam pipe or by a flexible tube. Sometimes they have the engine 
on board the boat, and drive the traveller by means of an endless rope, &c. 
4259. STAMPING AND REGISTERING Tickets, J. C. Brockbank, Southampton- 

buildings, Holborn.—Dated 10th December, 1874. 

The features of novelty of this invention consist in fixing an upright 
self-inking stamp fitted with suitable guards at front and back and con- 
necting with a registering apparatus by levers and in such a way so as to 
prevent the possibility of stamping and registering more than one 
article at a time. 

4260. Trunks AnD Boxes, A. Evans, Wolverhampton.-- Dated 10th Decem- 
ber, 1874. 

This invention relates to the application of tubular bands of rectangular, 
convex, concave, or V section applied to trunks and like receptacles, deer 
boxes, cash boxes, and other like articles in vertical direction, or in com- 
bination with horizontal, circular, or diagonal, tubular bands of similar 
section, so as toform a combined framework round the shell of such 
receptacle. 

4261. Circutar Brarwine Macuines, G. F. James, Salford 
December, 1874. 

This invention consists in constructing circular braiding machines so 
that they can be adapted te a great variety of work, and so as to be able 
to change the number of bobbins without the use of dummies or blank 


Dated 10th 


or other article is wound. 
4262. Fitters, E. Perret, Abingdon-strect, West winster.—Dated 10th Decem- 
ber, 1874. ‘ 

The inventor takes a cylinder or circular basket of wire or perforated 
metal work, similar to that used in ordinary centrifugal machines for 
curing sugar, and places within it or against the inside the suitable 
filtering material, which material is returned upwards from the bottom 
to a ring capable of sliding upwards on a central spindle, thus forming a 
sort of annular bag between the disc and case of the cylinder. 

4263. WRINGING AND oTHER Macuines, A. M. Clark, Chancery-lane.—A 
communication from J. Decoudun, Paris.—Dated 10th December, \874. 

The invention consists in the use of one or more solid clastic rolls 
disposed between a suitable number of non-elastic rolls. 

4264. Wasuinc Macuines, A. M. Clark, Chancery-lane.—A communication 
Srom J. Decoudun, Paris. — Dated 10th December, 1874. 

The invention consists of a rotary washing vessel mounted in bearings, 
and provided with an opening which is left unclosed, the linen or other 
articles being cleansed by rotating the vessel in one direction, 
and discharged by rotating it in the reverse direction. 

4265. Raitway WuHee ts, R. N. Allen, Hudson, New York, and A. B 
Pullman, Chicago.—Dated 10th December, 1874. 

This improved wheel has a metal tire and a metal boss or hub, and the 
space between the tire and boss is occupied by a core or body formed 
entirely of wood or of wood combined with paper or fibrous material, 
this core or body being enclosed and secured between two circular plates 
or dises. 

4266. Circucar Macuines ror Ripsep Loorep Faprics, W. Racen, 
Leicester. — Dated 11th December, 1874. 

The invention produces a variety of vertical and horizontal coloured 
striped ribbed looped fabrics by causing two or more series of the frame 
needles to secure divers coloured threads at two different heights 
on the circumference of the head, one thread being supplied at each 
height. 

4267. TanninG Hines, J. L. De Montoison, Thurloe-syuare, London.— Dated 
11th December, 1874. 

The inventor separates the hair or wool from the skins, then fleshes 

and scours them and passes them through the following baths :— First, 
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Relief to consumers is therefore meted out in what is believed to 
be the proportions most called for under existing circumstances. 
It happens that the common coal is that which is employed 
in forges ; but nota large number of mill and forge proprietors 
take their supplies from Cannock Chase. The great majority buy 
from East Worcestershire and from the older colliery localities in 
South Staffordshire. The relief therefore to the iron trade from 
this reduction of 3s. per ton extends to only a limited area ; yet it 
is scarcely possible that the step which has been taken by the 
colliery owners of Cannock Chase will not be followed by those in 
the other localities enumerated. There are colliery owners in 
these localities who protested in Wolverhampton on Wednesday 
y owners will not influence 
those of this district. This buyers of coal are very reluctant to 


| believe. On the contrary, most of them are more confident now 
| than at any other time during the past three months that at the 

This invention relates to, conical rings or ferules soldered on the ends | 
of boiler tubes and then driven in or swaged in place by a tool such asa | 


ensuing quarterly meetings there will be a reduction of at least £1 
a ton in best finished iron. 

The expectation was not encouraged by certain of the makers of 
the iron which usually rules the market. In truth, one or two of 


| these go so far as to state with some positiveness that their next 


quarter-day's quotations will be no change upon their rates of to- 
day. If this should be so, then it isnot altogether improbable that 
we shall again see that which occurred a few quarters ago, and varied 
prices be made by ironmasters who usually act in concert. 
Everything, however, depends upon the course which the Coal- 
masters’ Association, that now combines the Dudley and the 
Wolverhampton districts, may determine to pursue. As to this 


| association, the popular belief is that its decisions are mostly 


regulated by the views entertained by its most conspicuous member; 
but I am not, I think, abusing confidence when I state that this 
belief, so far as it relates to the present condition of things, is ill- 
founded. That member of the trade would not I am sure just now 


| object to reduce the price of coal which the makers of best iron 


| Derbyshire, with the producers of iron in this district. 


| article. 


consume quite 2s. a ton. The opposition to a drop comes from men 
whose profits are perhaps nearer to their expenses than are the 
profits of the firm of which I am speaking. 

Anyhow, the effect of the action taken at Cannock Chase, and 
of the general belief that that action must be followed by others, 
has caused the business done alike on Change in Birmingham 
to-day, and at Wolverhampton yesterday, to be reduced to a 
minimum. Branded merchant bars produced by the Earl of 


| Dudley were maintained at £11 12s. 6d., and those of Messrs. 


Barrows (B.B.H. brand), and of the New British Iron Company, 
were £11. It was, nevertheless, possible to get bar iron at as low 
as £8 5s, a ton. Sheets were fairly firm, but not so firm as last 
week. Good plates held their own. 

An energetic competition is kept up by the makers of the hema- 
tite and other pig irons made in Lancashire, and Yorkshire, and 
There 
were makers of excellent Staffordshire pigs on ‘Change in 
Birmingham to-day — Thursday — who declared that they could 
not sell their iron ata profit within even 10s. per ton of the foreign 
Hence stocks of pigs are accumulating at the furnaces, 
and attempts to check this are seen in the greater number of 
furnaces which are being damped down. Good all-mine iron can- 
not be made at £5; yet at that figure it was offered this afternoon. 
Buyers would purchase only enough to mix with the softer hematites 
obtained out of Staffordshire, and the quantities were limited to 


ik | consumers’ requirements in the ensuing three weeks. 
spindles ; also in the use of a creel with movable arms on which the braid } 


Finished iron makers who buy and do not make the pig iron they 
need, were better able to meet their customers’ demands for low 
quotations. Men who are at once blast furnace and mill and forge 


| proprietors complained to-day that they were losing at both ends 


that they were being undersold by competitors who were compelled 


| to buy every ton of raw iron they used ; in a word, that they were 


| brings upafresh the question of machine puddling. 


never worse off at any time in the past half century. 

On Tuesday afternoon a meeeting of the South Staffordshire and 
East Worcestershire Iron Trade Conciliation Board was held in 
Wolverhampton, to determine upon a scale for regulating the iron- 
workers’ wages after the Derby scale has lapsed, on July 4th. 
Mr. J. P. Hunt, chairman of the Ironmasters’ Association, who 
presided, asked the representatives of the men whether they were 
prepared to accept the offer of the masters made in London, for 
the minimum to be reduced from 9s. 6d. to 8s. 6d.? Mr. Capper, 
the ironworkers’ agent, said that he and the other delegates had 
done their best to get the men to accept the terms, but without 
avail, The men thought they had conceded enough, and were 
driven almost to desperation. During the discussion Mr, George 





3arker gave a guarantee that for the next three months the | 


minimum should not be reduced below 9s, a ton. 
meeting was aljourned for a week for the operative members to 
consult their constituents. os 

Owing to the determination of the Cannock Chase colliery 
proprietors to reduce the price of coal, they have given their 
colliers notice for a reduction of wages. The reduction amounts 
to only 3d. per day. 
will be resisted ; I can hardly believe that it will, for the men are 
called upon to participate to only a small extent in the lessened 
income resulting from the revised quotations. 

The American iron foil described in THE ENGINEER of last week 
Ironmakers 


| here say that if machine puddling is to accomplish such results, 


water saturated with lime, then washes them with clean water, and | 


treats them with a bath of chloride of sodium, sulphuric acid, sulphate 


of aluminium, or other acids and chlorides ; then a bath of warm water | 


and soap, washes them again, and passes them through a bath ef tung- 
state of soda ; then a bath of carbonate of soda ; such processes leave the 
skin thoroughly tanned and perfectly white. If an acid tanning is 
required, the skins are passed through tannic or other acid ; the gelatine 
is thus tanned without injuring the fibrine. The inventor kills the grease 
in the skins by a bath of wood or other spirit, and employs empyrometic 
oil to give a perfume to the skins like unto Russia leather. 

4268. LupricaTiInc AXLEs oF Winpow PuLLEYs, W. Stevenson, Edin- 

burgh.— Dated 11th December, 1874. 

The feature of novelty which constitutes this invention consists in 
forming two ribs, beads, or projections on each of the side plates of the 
pulley-block, and constituting channels communicating at one end with 
the axle and at the other with holes formed in the face-plate through 
which the oil or other lubricant is passed and is conducted to the axle, 
which is lubricated. 

4270. Ventivators, J. Hill and J. Hey, Hulifax.—Dated 11th December, 
1874. 

This invention relates more particularly to that class of ventilator 
known as ‘“ Watson’s Syphon Ventilator,” in which a diaphragm or 
diaphragms are employed for separating the “ shaft” and conical or other 
top part, or hood into two ape one for the egress of foul air, and the 
other for admitting a soph of fresh pure air ; but it is also applicable to 
stngle-tube ventilators. e object of the inventor’s improvements is 
to so construct the “cowl” or head of the ventilator that down draft 
resulting from the force of wind acting on the ventilator may be avoided 
or reduced to a minimum, and fresh air regularly introduced, without 
reducing the ventilating capacity of the shaft of the ventilator, and 
dispensing with the use of a shield or deflecting plate suspended under 
the mouth of the ventilator below the ceiling, which, besides interfering 
with the efficacy of the ventilator, is unsightly in appearance. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


A STEP of much resent significance has been taken by one of the 
coal-producing localities of South Staffordshire. The Cannock Chase 
colliery owners have issued circulars announcing that on and after 
to day—Thursday—their egg will be reduced to the extent of 
from 1s. to 3s. a ton. The circular of the West Cannock Co. 
shows the new price of best deep coal to be 14s. ; shallow, 12s, ; 
steam, 9s. 6d. ; and common, 8s. 6d. is is a reduction of 1s. a 
ton in best deep, of 2s. in shallow, and of 3s. in both steam and 
common. The best deep is consumed by the better class of house- 
holders, the shallows as people of less social distinction, and the 
steam and common coal are used for manufacturing purposes. 





then that there must be machine puddling in South Staffordshire. 
Ir North Staffordshire there is no faltering in the confidence of 
Mr. Heath and his manager as to the capabilities of the Danks 
machine to produce from local pig iron plates of a much superior 
quality to those obtainable from the same iron by the ordinary 
hand puddling process. The plant of six furnaces at the Ravensdale 
Works has been increased to ten, and nine are now in operation— 
the tenth being reserved for use, while one or other of the nine is, 
it may be undergoing repairs, Beyond doubt the Danks process 
is regarded with more confidence hereabouts than before, while at 
the same time other methods calculated to lead to economy in iron 
making are more than ever regarded as of advancing importance. 

I learn that at Woolwich the retort furnace is getting into con- 
siderable favour, and that a recent addition has increased the 
furnaces of this class now in use there to three single puddling 
furnaces, one double furnace, and two heating furnaces. The 
working of this retort furnace at Woolwich is being made more 
efticient by the application of the blast. 

It would seem that iron manufacturers believe that they have a 
source of power and economy in the application of blast to puddling 
and heating furnaces which they have not sufficiently utilised. If 
by the use of blast ordinary slack coal can be employed as fuel in 
the forge and mill furnaces, then blast so applied will prove a very 
»owerful aid to the mill and forge proprietor. It will be remem- 

ered that the experiments hitherto made in this direction by Mr. 
Casson-Smith, of the Round Oaks of the Earl of Dudley, appear to 
encourage the expectation that this is practicable. Mr. Firmstone, 
at the meeting of the Concilation Board in Wolverhampton on 
Tuesday afternoon, said that there has never been a time in the 
past 44 years when the ironmasters were in greater need of conces- 
sions from their workpeople. Most certainly there has never been 
atime in the history of the trade when there was more urgent 
necessity for ironmasters in South Staffordshire to give attention 
to the principles of science in the business of ironmaking through- 
out all its branches. 

There is not much change in the state of the Birmingham and 
district trades, and the only reportable drop in prices is a slight 
reduction by a concern which makes horseshoe nails by a patented 
oa As might be supposed, our trade with the East Indies is 
iterally ni/, and will continue so until the result of the commercial 
failures have been fully ascertained. Machinists are well under 
order, and ne erng: are enjoying an excellently brisk demand. 
The iron tube industry is still inert, because of costly production 
and keen rivalry. America is foremost among the competitors, 
and sells tubes in Canada for 10 per cent. under the lowest English 


prices. 
Messrs. Thomas Woodley and Company, tube manufacturers, 


Eventually the | 


There are rumours that even this small drop | 
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Spon-lane, have filed their petition for liquidation in the Oldbury 
County-court, The liabilities are believed to be from £10,000 to 
£12,000. 

The special meeting of the shareholders of John Bagnall and 
Sons, Limited, held in Birmingham last Friday, had the ending 
which was anticipated. The shareholders fully supported the 
committee, whom at a previous meeting they authorised to take 
legal proceedings for the recovery of the £85,000 alleged to have 
been in different ways paid as promotion money on the establish- 
ment of the concern as a limited company. The meeting likewise 
empowered the committee to take steps to recover the losses sus- 
tained by the company, on account of certain furnace expenses to 
which the company was put, immediately tlie property passed their 
hands. It does not, however, follow that even yet there may be a 
trial. Anticipating the probability of a compromise, the share- 
holders have empowered the committee to make such terms as they 
deem advisable. It was stated that something like an informal 
offer of £35,000 had already been made with a view to the staying 
of proceedings. But even if this sum should be legitimately ten- 
dered, then the committee indicated that they should not accept 
it. The real truth is that the committee and the shareholders are 
both expecting that there will be an offer of something between 
£35,000 and the £85,000. Such a consummation it is not alto 
gether unlikely, the dispute may have. 

he Tamworth Colliery Company have won the celebrated 
seven-foot coal. Theseam at the point of penetration has been found 
to be 9ft. Gin. thick, and of excellent quality. The smithy coal, 
which has been driven through 14 yards above the seven-foot coal, 
also proves a valuable seam of coal in this property, being 3ft. Gin. 
thick, with rich beds of ironstone overlaying the coal. This dis- 
covery has caused great rejoicing in the neighbourhoed, as the 
property is 700 acres in extent and only a little over two miles from 
Tamworth. 

The directors of the Hamsteed Colliery Company, Limited, pro- 
pose to inaugurate the undertaking by the ceremony of ‘* turning 
the first sod,” which will be performed by the chairman, Mr. R. D. 
Gough, next Tuesday. It is proposed that after the ceremony the 
directors, shareholders, and friends shall dine together at the 
Sutton Coldfield Hotel. 














NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


ALTHOUGH the recent heavy failures in this district were uncon- 
nected with the iron trade, they have had a depressing effect gene 
rally, in which the local iron market has shared ; and although in 
some quarters the impression is entertained—probably owing to 
the somewhat firmer tone in the Glasgow warrant market—that 
prices have now about reached their lowest point, there is n- 
real improvement to report in the position of business. I do not 
hear of quite so many “* bearing” operations as of late, but there i 
still a large amount of underselling, and consumers appear to be as 
little disposed as ever to cover more than their immediate require- 
ments. In Lancashire pig iron, so far as Wigan makers are con- 
cerned, late rates are adhered to with considerable firmness, and it: 
only for very good orders that concessions are obtainable, the 
average quotations being still about 66s, to 68s. per ton for foundry, 
and about 65s. per ton for pig iron delivered in the Manchester dis 
trict. In some quarters, however, considerably lower rates are 
being quoted. Cleveland and Lincolnshire iron are being pushed in 
this market at very low figures, forge qualities of the latter having 
been offered for delivery in Manchester at 60s, per ton, but the low 
prices at which this make of iron is being quoted are owing to the 
large stocks held by one or two individual makers who are forcing 
down prices much below their proper level. In Middlesbrough iron 
the average quotations are about 61s. to 62s. for foundry, and 5¥s, 
to 60s. per ton for forge iron delivered in the Manchester district 
There is not much change to notice in the finished iron trade. 
Ordinary bars delivered are still quoted about £8 10s. per ton, and 
for hoops, sheets and plates there is a tolerably firm demand. 

Some of the rolling mills are so well engaged for the present that 
they are not in a position to book orders for early delivery, but 
from some quarters I hear many complaints of slackness, In the 
Wigan district preparations are being made to put out one of the 
blast furnaces in consequence of the present depressed state of 
trade. 

The coal trade is very flat, and there is so much irregularity 
between the quotations of different firms that it is difficult to say 
what is now really the market prices. For the contracts which are 
now expiring there isa very keen competition which will enable 
consumers to replace them on much more favourable terms. Not- 
withstanding, however, the general quietness of trade, stocks are 
not increasing to the extent that might be anticipated and this is 
attributable to the stinted get by the colliers in some quarters and 
to the pits having been put on short time by the colliery proprietors 
in others. But in addition to this the general output is being 
curtailed, owing tosome of the new pits which were opened during 
the time of great pressure, but which cannot now be worked at a 
profit, being closed altogether for the present. 

For gas-making coal there are a good many inquiries, and prices 
remain without much change; good screened gas coal in the 
Wigan district being worth from 11s. to 12s. per ton at the pit, 
and ordinary Wigan cannel about 27s. to 30s. per ton, according 
to the quantity. 

The coke trade is tolerably steady owing to a feeling rather of 
scarcity, but there is no very large amount of business doing. 
Washed cokes in the Wigan district are worth about ls, 6d. per 
ton at the pit, and unwashed from 2s. to 3s. less. 





THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


LITTLE change has taken place in the aspect of trade since last 
week. Pig iron still continues to maintain a downward tendency, 
and may now be bought at the rate of 5ls. to 53s. for No, 3. 
Makers, however, do not strictly adhere to list-rates, but sell 
according to their particular exigencies. Strong holders are dis- 
posed to ask for current rates, but there are weaker and more 
timid dealers who sell for less money. The production of iron in 
the Cleveland district appears to keep up to the average, and 
it is fully expected that the returns of the Cleveland iron 
Manufacturers’ Association for the month of June will exhibit 
little or no falling off as compared with the month of May. At 
the same time it is almost a foregone conclusion that the stocks of 
iron in makers’ hands will have considerably increased. There isa 
perceptible slackening of demand, which, if it is continued, can 
only result in the reduction of output, either by putting some of 
the furnaces on half blast, or by blowing them out altogether. 
Makers of pig iron declare that the production of that commodity 
is becoming increasingly unremunerative, and when everything is 
taken into account, there seems to be little :oom left for doubt 
that it requires very careful working to make pig iron at 50s. per 
ton. Assuming this to be the fact, it is obvious that the margiu 
left for profit is too small to induce speculation or to encourage 
the investment of additional capital in this branch of the trade. 
It is for this reason that exceptional delay has attended the com- 
pletion of some of the blast furnaces now or lately in course of 
construction. 

The commercial condition of affairs is still one of uncertainty 
and apprehension. There have been no new failures in the Cleve- 
land district, but confidence is in no great degree restored, and 
there are still rumours of impending failures. The unfortunate 
condition in which the West Hartlepool Iron Company is placed 
has had a very adverse effect upon the prospects of limited liability 
companies throughout the district by withdrawing from them the 
confidence necessary to keep up the value of their shares. Heavy 
losses have also been incurred by a number of firms in the locality. 
which tends, in the meantime, to hamper operations. It is, how- 
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ever, hoped that the profits of the last’three years will be sufficient 
to onli the firms who have experienced the present stress of 
trade to tide over the storm without more serious consequences. 
The rail mills of the North of England are, as a rule, far from 
adequately employed, and I am sorry to say that as the summer 
advances these prospects show but small likelihood of improve- 
ment. North of England manufacturers are now facing a very 
keen competition from South Wales, where the low rate of wages 
now prevailing, and the anxiety of manufacturers to make business, 
has led to the cutting of prices very fine, and the underselling of 
Cleveland houses, 7 


Rails are now quoted here at £7 5s. to £7 
12s, 6d., but some houses in the principality are prepared to quote 

s. 6d. to 5s. less than the lowest prices offered here. Plate manu- 
facturers are, as I have already indicated, doing a somewhat better 
business, but even in this branch of the trade things are 
now far from satisfactory. More attention is being bestowed 
upon the department of our staple trade. Taking all things into 
account, Cleveland has as good facilities for the production of 
both ship and boiler plates as any district in the country, and the 
increasing importance of the Tyne, the Wear, and the Tees, as 
centres of the iron shipbuilding trade encourages the expectation 


that while this industry enjoys anything like ordinary prosperity - 


there must always be scope for the energy and demand for the 
capital of those engaged in the manufacture of plates. Like all 
other allied branches of the iron trade, shipbuilding is not at 
present so remunerative as it has been, but some of the Wear and 
Tyne firms have a lot of good orders on their books. 

The Cleveland miners still afford cause of complaint on account 
of their irregular working. Last week they had their annual 
demonstration at Guisbrough, and many of the mines were under- 
manned for the rest of the week. No ultimate difficulty, however, 
is expected from this source, seeing that most of the mine owners 
have recently made arrangements for a large extension of output, 
and if sufficient men can be obtained to work the new mines now 
being opened out, it is calculated that another year or eighteen 
months will witness another million tons of iron ore added to the 
annual production of the district. 

Of the coal trade I can report nothing that isnew. The North 
Eastern Railway Company have just made a small concession on the 
dues of coals sent from the Great Northern coal-field to London, 
and pending the realisation of this abatement business has been 
rather lintited so far as the London market is concerned. In other 
respects the position of the coal trade remains very unsatisfactory. 
The enormous extent of productive resources recently brought into 
operation has undoubtedly led to the repletion of the market, and 
hence a great deal of underselling goes on, which tends materially 
to keep prices down, Quotations are unaltered. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Tue further failures of last week have occasioned some uneasiness 
here in the steel trade, there being a considerable busiaess, in the 
regular course of things, between all the principal cotton spinners 
and the Sheffield producers of steel spindles, &c. It is stated that a 
few local manufacturers are creditors of some of the houses which 
have just collapsed, but I believe the amounts in question are not 
very large. The danger, in fact, hardly lies in that direction. It 
is the indirect results of these commercial disasters which are most 
widespread and insidious in their effects. There is everywhere a 
(lisposition to be unduly careful in all kinds of transactions, and even 
the very highest class of bills is now looked upon with suspicion. 
The banks are full to repletion, yet money is practically tight, the 
bankers being exceedingly cautious even with their usual customers. 
This tightening of the purse strings is very well in its way, and 
admirable from one point of view, but it is apt to precipitate the 
failnres of those who might, with a little leniency, have pulled 
through. Such, doubtless, will be the further effect of the exist- 
ing state of things, and I shall not be surprised to find that the 
26th or 29th of the current month will bring down a few more 
unstable concerns. Locally, I believe, we are gradually settling 
down on a safer and more substantial basis. A few firms that 
worked on what has proved to be a ‘‘ sophisticated” footing have 
gone to the wall, leaving the balance of those in the same branches 
of trade better able to compete for such orders as are, from time 
to time, in the market. At the same time the continental and 
American competition in the Bessemer and steel rail departments 
is very keen, and is tending to the serious curtailment of the opera- 
tions of English producers. The chief source of this successful compe- 
tition is believed to be the longer hours of working time, and it is felt 
that some steps will shortly have to be taken here in order to lessen 
the disadvantages of the home manufacturers. I shall not, therefore, 
be surprised to learn that an organised attempt will presently be 
made to upset the results of the nine hours movement, not only in 
the mechanical shops and engineering departments, but in the col- 
lieries of this and other districts. Many circumstances and facts 
lead to this conclusion, the only matter for wonder being that the 
attempt has not been made earlier. In the coal trade especially the 
pressure of the immensely increased competition is beginning to be 
felt. Where in 1870-1871 there was one colliery in a given section 
of the South Yorkshire coal-field, there are now three or four, so 
that the augmented output, when all the new enterprises shall 
have got into full operation, must of necessity be enormous. Thus 
labour will have to be cheapened, particularly in the newer pits, 
which have been sunk under pressure, and are in many instances 
being burdened with a great capital expenditure, as the one avail- 
able method of reducing first costs. At present, however, I believe 
the local coalowners’ association has not held any meeting for the 
discussion of this subject. 

The rails mills at some establishments are kept running half to 
three-quarter time on steel rails, but as a general rule order books 
are very bare, owing to the scarcity of aew specifications. The 
Lancashire and Yorkshire Railway Company is asking for tenders 
for 4000 tons of Bessemer steel rails and 4000 tons of cast iron 
chairs, the former of which commissions will probably fall 
into this district, or to a certain establishment between this and 
Manchester. 

The steel manufacturers are considerably interested in the settle- 


ment of the tariff question at New York, as between importers and | 
| in Glasgow during last winter have issued a report, which shows 


the Government of the United States. The correspondent of the 


Sheffield Zeleyraph, in communicating in advance the decision of | 


the General Appraiser, says that the finding is to the following 
effect :—That all bar steel imported, having 10 per cent. or less of 
** great” or “‘ small” sizes, will be charged at the ordinary rate of 
duty applicable to all bar steel. When the exceptional sizes exceed 
W per cent, of the invoice, they will be charged according to the 
tariff rates. On the face of it this hardly appears to be a good 
working decision, but it is hoped that it will conduce to a settle- 
ment of this seemingly interminable quibbling on the part of the 
American custom house officers at New York. At Boston it 
appears matters are conducted in a more amicable manner. 
cast steel trade is just now fairly well engaged on best and medium 
tool steels, &c. 

It is anticipated that the Factory Acts Commissioners will visit 
and hold sittings at Sheftield about the middle of July. They will 
previously have been to Birmingham, Leicester, Nottingham, Man- 
chester, and other large Lancashire towns. 

Lord Fitzwilliam has closed his Low Stubbin Colliery, owing to 
the strike of the miners against the use of safety lamps without 
additional wages. At the Morewood’s Collieries, near Alfreton, 
the miners have received notices of a reduction of threepence per 
ton in the wages of coal-getters, and of sixpence per ton on 
“* vardage.” 

he report of the directors of William Corbitt and Company, 
Limited, Washborough Iron and Stonegate Works, near Rother- 
ham, recommends a dividend of 10 per cent. for the past year, the 
works being in full operation, Pig iron and merchant iron values 
‘ Fa not materially altered from those of last week, there being still 
feirly good inquiry for ship and boiler-plates as well as hoops, 

Fue not cheapen very rapidly, coke especially being tardy in 


| period of last year, is 58,179 tons. 
| pigs at Grangemouth for the week were 2635, being a decrease of 
| 325 on those of the corresponding week of last year. 


| though it is better than it was. 


| few of the malleable works, and the easy prices of pigs render it 
| possible for manufacturers to make better profits. 


| place in the prices of all kinds. 
| Glasgow at from 8s. to 10s. per ton ; steam, 8s. 3d. to 10s.; splint, 


| shipments are comparatively small in extent. 


| approbation. 





| notice of dismissal. 
| ironstone from these pits, the company intend to continue raising 
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reaching lower figures. Some new gas and steam coal contracts 
are being made the subject of negotiation, but I hear that the 


| colliery owners manifest a decidéd reluctance to binding themselves 


down for any long period. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE metropolitan and provincial failures in England have not 
had much influence on the trade of this country. Glasgow houses 
were, indeed, affected by the stoppage of Berthwick, Young, and 
Co., of London, and Messrs. Westhead, of Manchester, but no 
great inconvenience was occasioned. Had the failure of the latter 
firm happened a month later, it would have been different, as it 
had extensive dealings with manufacturers in the West of Scotland, 
who by that time would in the usual course have been creditors of 
the firm to a large extent. As it is, the most perfect confidence 
prevails, and during the past week the markets have been steadier 
and stronger than usual. The abundance aad cheapness of money 
here, as well as in London, has proved a potent safeguard against 

vanic. 

. The iron markets are in a more promising condition than they 
have been for several weeks, and greater life and activity in the 
trade is confidently anticipated. On Friday the warrant market 
was firm, and there was a good business at 6d. advance. A fur- 
ther improvement took place on Monday, when business opened at 
59s. and closed at 60s. There was only a small business at Tues- 
day’s market, transactions being effected at from 5%s. 3d. to 
59s. Od. 

There was a steady market in warrants on Wednesday, with a 
good business at from 58s. 9d. to 59s, 6d. cash. The tone to-day 
(Thursday) was not relaxed in firmness, although less business was 
done than on the previous day. The closing prices were :—Sellers, 
59s. 6d. cash; buyers, 59s. 3d. A spirit of confidence continues to 
pervade all the markets. 

The following quotations of the principal makers’ brands show 
an advance in most cases from those of last week :—G.m.b., at 
Glasgow, No. 1, 61s. 6d.; No. 3, 60s.; Gartsherrie, No. 1, 663. 6d.; 
No. 3, 61s. 6d.; Coltness, No. 1, 68s. 6d.; No. 3, 64s.; Sum- 
merlee, No. 1, 65s. 6d.; No. 3, 61s.; Langloan, No. 1, 66s.; No. 3, 
) Carnbroe, No. 1, 63s.; No. 3, 66s.; Monkland, No. 1, 61s. 6d.; 
No. 3, 60s.; Clyde, No. 1, 62s.; No. 3, 60s.; Govan, at Broomielaw, 
No. 1, Gls. 6d.; No. 3, 61s.; Calder, at Port Dundas, No. 1, 
67s.; No. 3, 62s. 6d.; Glengarnock, at Ardrossan, No. 1, 69s.; 
No. 3, 61s. 6d.; Eglinton, No. 1, 61s.; No. 3, 59s.; Dalmellington, 
No. 1, 60s.; No. 3, 59s.; Carron, at Grangemouth, No. 1, 70s.; 
Shotts, at Leith, No. 1, 66s.; No. 3, 63s.; Kinneil, at Boness, 


| No. 1, 61s. 6d.; No. 3, 59s. 6d. 


The exports of pigs are considerably on the increase. For the 
week ending the 19th inst. the shipments from Scotch ports 


amounted to 11,118 tons, showing the large increase of 5643 as 


compared with those of the corresponding week of 1874. The total 
increase in the exports since Christmas, as compared with the same 
The imports of Middlesbrough 


The manufactured iron trade is not in a very flourishing state, 
Orders are more plentiful at a 


There is a fair 
amount of work at most of the foundries. 

In the West of Scotland the coal trade continues dull, and 
though the supplies are not quite so heavy as they were some time 
ago, they are more than sufficient to meet the demand. Steam 
coals are in very small request, and a slight reduction has taken 
Household coals are selling in 


8s. to 8s. 94 ; Wishaw Main, 7s. 3d. to 8s.; and smithy, 14s. The 
Things are some 
what more brisk in the eastern mining counties, particularly in 
Fife, where the demand is good for the season of the year, and 
shipping and home orders fair. As is usual at this season, a good 
deal of coal is being placed in stock, yet there is a revival of the 
complaints against the railway companies for failing to supply a 
sufficient number of wagons for transit. 

The rules of the proposed ‘‘ National Federation of Miners,” 
drawn up by a committee appointed at the conference recently held 
at Leeds, have been circulated among the Scotch miners for their 
The draft is accompanied by a circular from Mr. 
Macdonald, M.P., in which he recommends the scheme as one that 
will permit of individual action in every district, while it will pro- 
mote unity and give security to the whole. In the present disor- 
ganised condition of the Scotch miners’ unions, it can hardly be 
expected that they will be able to yield much assistance in the 
formation of the proposed federation. 

Work has been suspended at a number of the ironstone pits of 
the Castlehill Ironworks, near Carlisle, and the miners have got 
While stopping for the present the raising of 


limestone from two of them. 

There is some prospect of a fresl: mineral field being opened up 
under the Firth of Forth. The Town Council of Kirkcaldy is in 
communication with the Commissioners of Woods and Forests, 
with respect to its right to the minerals in the foreshore opposite 
the burgh, which it is alleged an examination of the charter 
granted to the town by Charles I. shows itis entitled to. There 
appears to be an impression that a rich coal-field lies untouched 
under the foreshore, and if the corporation found themselves 
entitled to utilise it, the pecuniary proceeds would, it is thought, 
enable them to get out of certain financial difficulties connected 
with their harbour. <A similar movement is being made by the 
authorities of Musselburgh, on the other side of the Firth. 

A new extensive graving dock, which has been in course of con- 
struction in the Glasgow Harbour at Govan for about two years, is 
nearly ready to be opened, and will help to supply a much needed 
advantage at the port. Some progress has been made with a 
second dock of similar character and dimensions which will adjoin 
the one now about finished. 

The committee who conducted a series of popular science lectures 


that the first experiment has been attended with encouraging 
success, notwithstanding certain incidental drawbacks. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE depressed state of the iron trade, which continues un- 
changed, is beginning to awake anxiety in leading circles for the 


| stability of firms which have maintained for a long time a deter- 
The 


mined but losing battle. Both iron and coal firms are now freely 
mentioned as having their affairs in extremis, and, as regards the 


| latter, nothing but a sudden turn of the tide can save them. I 


was afraid of this as natural results, first, of the bankruptcy of 
Messrs. Fothergill and Hankey, and, secondly, the long strike and 
the falling market which has ensued. Putting aside the iron firms, 
and looking only at those associated with trade, what could have 
been more disastrous than a six months’ struggle and a total 
stoppage of all revenue? Then, not only a stoppage of income, 
but a conti of expenditure for maintaining pits in working 
order, This was bad enough, and when the wage difficulty 
was settled, instead of returning to high and remunerative 
prices of 1873-4, the rate was resumed at the lowest figure obtain- 
able when the men struck work, and since then a steady fall 
has set in which is leaving poor remuneration for coalowners. 
Looking at these matters collectively, it will be no wonder if some 
of the coal firms do not collapse. Possibly the clouds may drift 
away, but as I write there is increasing doubt and distrust, and 
fears prevail even in quarters where I should have thought the 
greatest confidence exis 
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Coalowners are now turning their attention to the necessity for 
arranging the sliding scale as agreed upon at the last conference 
between the men and their employers, and some preliminary s' 
were taken at a meeting held in Cardiff last week. Whan the 
council was holding its sitting the deputation from the enginemen 
on strike presented themselves, but the council refused to go into 
the grievance, and expressed their conviction that it was so simple 
as to be open to prompt settlement by the managers. 

_ There is an intention in the Forest of Dean to enforce a reduc- 
tion of 10 per cent. amongst the colliers, but the men are strongly 
opposed, and) meetings are being held. 

I visited this week the site of the Severn Bridge and Wye Rail- 
way. A line of rail is already constructed from Berkely-road 
station to Sharpness Point, and this will soon be opened. The 
Severn Bridge will be commenced near Purton, and will open up a 
connection by way of Lydbrook with Ross, and thus bring the 
Hereford anid Welsh, as well as the Monmouthshire district, into 
immediate ‘connection with the opposite bank of Gloucestershire. 
The contractor, I have understood, has come upon a seam of coal. 
Four yearsis named as the time to be occupied in the undertaking, 
but in all ager ed more will be required. It is to be hoped that 
the Berkely family will facilitate the development of the Sharpness 
district by letting building land freely at low rates. 

The coal trade of South Wales is tolerably active, though the 
weekly output has not reached by 10,000 tons the old average of 
60,000 to 70,000. There is more coal than buyers, and prices con- 
sequently rule low, with indications of a still lower rate; but 
against this for the next two months I shall expect a strong resist- 
ance, and coal-owners, by working less actively, will continue to 
maintain prices at about the present figure. If buyers are hanging 
back in expectation of seeing a lower price quoted for the next 
month or two, they will be mistaken. I know one large firm at 
least whose output for the next three months is sold, and at a fair 
rate. 

There is nothing hopeful or consolatory in connection with the 
iron trade. Iron isrequired. Rails are certainly in demand some- 
where ; but the trade is not in the hands of the ironmasters of this 
district. I wasin company with a gentleman this week whose firm 
had no less than sixty lines in progress. Who has the run of 
orders ? 

There is little doing anywhere in the old strike district but at 
Dowlais. 
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“THE STEAM ENGINE EXPLAINED.”—During the last two years, 
whilst this work has been out of print, Messrs. Hopkinson and Co. 
have had very numerous inquiries from all _ of the country, 
and many from abroad, concerning a new edition! Having, since 
the issue of the former edition, invented a new and superior steam 
engine indicator, Messrs. Hopkinson and Co. did not think it 
advisable to reprint the work, and they have had in preparation a 
new work, with an almost entire change of matter, giving examples 
from almost every description of engine. They now beg to notify 
to all inquirers that the new treatise is now ready, particulars of 
which will be found in the book advertisement column of this 
journal,—(Apvr.) 
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